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of such weapons



- 2

Serial Reference Country

7 CCDh/286 USA

8 CCDh/288 Japan

9 CCDh/289 Italy

10 CCDh/293 Usa

Il CCD/295 Morocco
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Working Paper concerning
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draft convention prohibiting
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made by Mr. J. Winiewicz,
Deputy-Minister for Foreign
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Working Paper concerning the
prohibition of chemical war-
fare agents

Working Paper on a model for
comprehensive agreement con-
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Working Paper on the Destruc-
tion of chemical and biological
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30.3.71
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verification

Working Paper on aspects of 6.7.71
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Working Paper on atmospheric 8.7.71

sensing and verification of

a ban on development, production
and stockpiling of chemical
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Working Paper on some problems
concerning the prohibition of
chemical weapons

8.7.71

Working Paper on a biological
approach to the question of
verification on the prohibition
of chemical weapons - Organ-
ophosphorus chemical agents

24.8.71

Working Paper containing
remarks of Prof. Shunishi
Yamada, the University of
Tokyo, concerning the guestion
of verification on the
prohibition of chemical weapons,
presented at the informal
meeting on 7 July 1871

24.8.71

Joint memorandum on the prohi- 28.9.71
bition of the development,

production and stockpiling of

chemical weapons and on their
destruction

Work Programme regarding
negotiations on prohibition
of chemical weapons

20.,3.72
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Union of Soviet Socialist
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Working Paper on definitions 26.6.72
of controlled substances

Working Paper on storage of 20.6.72
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Working Paper on the - 20.6.72
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Working Paper: Statistics 20.6.72
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Working Paper on United States 20.6.72
domestic legislation regarding
chemical substances

Working Paper on remote 276 « 72
detection of chemical weapon
field tests

Working Paper on two groups 2B8.6.72
of chemical agents of warfare

Working paper on identifica- 29.6:72
tion and classification of

chemical warfare agents and

on some aspects of the problem

of verification

working Paper on the guestion L M
of a criterion to be used to
characterize super-toxic

chemical agents

Working Paper on some aspects S T2
of the definition, classifica-

tion and prohibition of chemical
agents
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Egypt
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Yugoslavia
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Working Paper on the elements
of a system for the control of
the complete prohibition of
chemical weapons

20.7.72

Letter dated 21 July 1972 from 27.7.72
the Permanent Representative

of Finland to the Special
Representative of the Secretary-
General to the Conference of the
Committee on Disarmament trans-
mitting a working paper by the
Government of Finland on defini-
tions of chemical warfare agents
and on technical possibilities
for verification and control of
C-weapons with particular regard
to a Finnish project on creation
on a national basis of a CW-
control capacity for possible
future international use

Working Paper on the possibi- 1.8.72
lity of delimitating nerve gases
within the field of organo-

phosphorus compounds
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Working Paper on domestic 8.8.72
legislation in Sweden regard-
ing chemical substances
Working Paper on toxicity of 24.8.72
chemical substances, methods

of estimation and applications
to a chemical control agreement
Working Faper on the concept 6.3.73
of amplified verification in

relation to the prohibition of
chemical weapons - The principal

role of verification in disarma-

ment treaties

Working Paper on the prohibi- 26.4.73
tion of the development,

production and stockpiling of

chemical weapons and on their
destruction
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Working Paper on ways of 28.7.73
implementing control over

compliance with the convention

on the prohibition and stock-

Piling of chemical weanons

and on their destruction

Working Paper on an inter- 31:7.73
national organ for the

support of a CW convention

and other disarmament agreements

Letter dated 9 August 1973 14.8.73
from the Acting Permanent
Representative of the Secretary-
General to the Conference of

the Committee on Disarmament
transmitting a Working Paper

by the Government of Finland -
On the progress of the Finnish
project for the creation of a
national basis of a CW control
capacity for possible future
international use

Working Paper on the main 21.8.73
points of an international

agreement on the prohibition

of the development, production

and stockpiling of chemical

weapons and their destruction

The problem of defining 2d.8.73
chemical substances in a

treaty prohibiting the develop-

ment, production and stock-

piling of chemical weapons

Draft Convention of the Prohi- 30.4.74
bition of the Development,

Production and Stockpiling of
Chemical Weapons and on their
Destruction

Some observations on the Draft 2.7.74
Convention on the Prohibition '
of the Development, Production

and Stockpiling of Chemical

Weapons and on their Destruction
presented by the Delegation of

Japan on 30 April 1974 (CCD/420)
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Working Paper containing views 12.7.74

of Japanese experts on the
scope of prohibition and on

the verification for organo-
phosphorus compounds for the
informal meetings with
participation of experts of the
CCD in 1974

Letter dated 12 July 1974 from 16.7.74

the Permanent Representative
of Finland to the Special

Representative of the Secretary-

General to the Conference of
the Committee on Disarmament
transmitting a working paper by
the Government of Finland on
methodology for chemical
analysis and identification of
CW agents = Progress of a
Finnish research project

The problem of defining com-
pounds having military sign-
ificance as irritating and
incapacitating agents

Destruction and disposal of
Canadian stocks of World War
II mustard agents

Working Paper on toxicity of
chemical warfare agents

Working Paper on chemical
agent destruction

Working Paper on diversion
of commercial chemicals for
weapons

Modification of the wording
used in a draft convention
(CCD/420) on the prohibition
of the development, production
and stockpiling of chemical

16.7.74

16.7.74

16.7.74

16.7.74

16.7.74

8.4.75

weapons and on their destruction
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67 CCD/453 Finland

68 CCD/458 Federal
Republic of
Germany

69 CCD/461 Sweden

70 CCD/466 Japan

71 CCD/473 Canada

(CA-8)

72 CCD/4%3 Japan

73 CCD/485 Sweden

74 CCD/497 United States

75 CCD/498 United States

Description Date

Letter dated 2 July from the 4.7.75
Permanent Representative of
Finland to the Acting Represent-
ative of the Secretary-General

to the Conference of the Committee
on Disarmament transmitting a
working paper by the Government
of Finland on methodology for
chemical analysis and identifi-
cation of CW agents = progress

of a Finnish research project

Working Paper on the defini- 22.7.75
tion and classification of
chemical warfare agents

Working Paper on a model for 29.7.75
delimitating chemical warfare

agents in an international

treaty

Working paper concerning the 8.8.75
scope of chemical agents that

have justification for peace-

ful purposes and an example of

the national verification system

Working paper on use of 26.8.75
measurements of lethality for
definition of agents of

chemical warfare

Working Paper on the guestion 8.4.76
of chemical warfare agents to

be prohibited by the Convention

on the Prohibition of Chemical

Weapons

Working Paper on some aspects 5.4.76
of on-site verification of the
destruction of stockpiles of

chemical weapons

Verification of destruction of 29.6.76
declared stocks of chemical
warfare agents

The use of seals and monitor- 29.6.76
ing devices in CW verification
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76 CCD/499 United States
77 CCD/501 Finland
78 CCD/502 United Kingdom
Corr.l
79 CCD/503 Yugoslavia
80 CCD/504 Yugoslavia
81 CCD/505 Yugoslavia
82 CCD/506 German
Democratic
Republic
83 CCDh/508 Czechoslovakia
84 CCD/512 United Kingdom

Description

Review of proposals for
defining chemical warfare
agents in a CW agreement

Letter dated 1 July 1976 from
the Ambassador in charge of
Political Affairs at the Perm=-
anent Mission of Finland to
the Special Representative of
the Secretary-General to the
Conference of the Committee on
Disarmament transmitting a
Working Paper by the Government
of Finland on Methodology for
Chemical Identification of CW
Agents and Related Compounds =
Progress of a Finnish Research
Project

Working Paper on the Feasibi-
lity of Extra-territorial
Surveillance of Chemical Weapon
Tests by Air Monitoring at the
Border

Medical protection against
nerve‘'gases poisoning (present

2.7.76

2.7.76

5.7.76

situation and future possibilities)

A method of categorization of
chemical compounds regarding
binary technology

Working Paper on the defini-
tion of chemical warfare
agents (CWA)

The catalytic detoxification
of organo-phosphorus CW agents

Some medical aspects of the CW
problem and its perspectives

Draft convention on the pro-
hibition of the development,
production and stockpiling of
chemical weapons and on their
destruction

5.7.76

5.7.76

6.7.76

8.7.76

6.8.76
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85 CCD/515 Japan
86 CCD/528 Japan

87 cecb/531 United States
88 cCp/533 Netherlands
89 CCD/53%7 Hungary

Rev.l

90 CCD/538 USSR

91 CCD/539% USSR

92 CCD/541 United Kingdom
93 CCD/544 Finland

94 CCD/568 Sweden

95 ceb/577

" Description

Working Paper: Draft of one
form of LD5Q spectrum

Some thoughts on the inter-
national control of chemical
weapons

Working paper concerning
incapacitating chemical war-
fare agents

Working paper concerning the
verification of the presence
of nerve agents, their decom-
position products or starting
materials downstream of
chemical production plants

A possible method of defining
toxic chemical agents

Some methods of monitoring
compliance with an agreement
on the prohibition of chemical
weapons

Date

16.8.76

22.3.77

28.3.77

22.4.77

4.8.77

5.8.77

Verification of the destruction 3.8.77

of declared stocks of chemical
weapons -

Prophylaxis against nerve agent 5.8.77

poisoning

Letter dated 19 August 1977
from the Counsellor of the
Permanent Mission of Finland
to the United Nations Office
at Geneva addressed to the
Special Representative of the
Secretary-General to the
Conference of the Committee on

19.8.7

Disarmament concerning chemical

and instrumental verification
of organo-phosphorus warfare
agents

Working paper on a method-
ological investigation for
computerized scanning of
chemical literature

24.4.78
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96 CD/5 Italy

97 CD/6 Netherlands
98 CD/11 Group 21

99 CD/15 Britain

100 CDh/21 Poland

101 CD/26 Secretariat
102 CcD/37 FRG

103 CD/39 Finland

104 CD/41 Netherlands
105 CD/44 Poland

Description Date
Working Paper on Chemical 6.2:79
Disarmament Negotiations
Some Procedural Suggestions 6.2.79
with Respect to the Develop-
ment of a Ban on Chemical
Weapons
Working Paper on Negotiation 9.4.79

on the Prohibition of the
Development, Production and
Stockpiling of Chemical Weapons
and on their Destruction

Visit to Britain by Chemical
Experts

24.4.79

Prohibition of the Development 20.6.79
Production and Stockpiling of

all Chemical Weapons and their
Destruction

Compilation of Materials on
Chemical Weapons from the
CCD/CD Working Papers and
Statements

1.1.79

Working Paper on Some Aspects
of International Verification
of Non=-Production of Chemical
Weapons; Experience Gained in
the FRG

12.7.79

Identification of Potential
Organophosphorus Warfare
Agents - An Approach for the
Standardization of Techniques
and Reference Data

16.7.79

Working Paper containing
questions relevant to a
Convention Prohibiting
Chemical Weapons

S}
wn
~
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°

Outline of a Convention on the 26.7.79
Prohibition of the Development,
Production and Stockpiling of
Chemical Weapons and on theilr
Destruction

. el ) = w & s Wm



- 13
Serial Reference Country
106 CDh/48 USA /USSR
107 CD/49 Netherlands
108 CD/52 France
Italy
Netherlands
109 CDh/68 Poland
110 CD/84 Netherlands
111 cD/89 Afghanistan
112 CD/94 “Belgium
113 CD/96 Poland
114 CD/97 Sweden
145 CDh/102 PRC
116 CD/103 Finland
117 CD/105 France

Description

USSR/USA Joint Report on
Progress in the bilateral
negotiation on the Pro-
hibition of Chemical Weapons

Chemical Weapons Answer to

Questionnaire contained in
CDh/41

Evaluation of the Discussion
on the CD in 1979 with Respect
to the Prohibition of Chemical
Weapons

Chemical Weapons: A possible
procedural approach to the
tasks facing the CD

Draft initial work programme
of the ad hoc working group

~on chemical weapons

Declaration of the Government
of the Democratic Republic
of Afghanistan issued 11.4.80

Proposed Definition of a
Chemical Warfare Agent and
Chemical Munition

Ad-Hoc Working Group on
Chemical Weapons - Initial
Work Programme: Working
Document

Working Paper on the Prohi-
bition of Chemical Warfare
Capability

Chinese Delegation's
Proposals on the Main Content
of a Convention on the Pro-
hibition of Chemical Weapons

Identification of degradation
products of potential organ-
ophosphorus warfare agents

Elements of a reply by the
French Delegation to the
Questionnaire relating to
Chemical Weapons (CD/41)

8.8.7¢

13.8.79

o
@
.

[V
*
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26.3.80

14.4.80
18.4.8C

22.4.80

24.4.80
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1138 CD/106 France

119 CD/110 Yugoslavia
120 CD/11l1 Yugnslavia
121 - CD/112 USA /USSR
122 CD/113 Canada

123 CDh/114 Aust:zalia
124 CD/117 Canada

125 CDh/121 Poland

126 ch/122 Morocco
127- CD/123 Mongolia
128 CD/ 124 Indonesia

Description Date

Control of the non-manufacture 27.6.80
and non-possession of agents

and weapons of chemical

warfare

Working Paper on Medical 2.7.80
Protection Against Nerve Gas

Poisoning (Present Situation

and Future Possibilities)

Working Paper on the Defini- 2.1.80
tion of Chemical Warfare Agents
(CWA ),

USSR/USA Joint Report on the 7.7.80
Progress in the Bilateral

Negotiations on the Prohibition

of Chemical Weapons

Organization and Control of 9.7.80
Verification Within a Chemical
Weapons Convention

Reply at this stage submitted 9.7.80
by the Australian Delegation

to the Questionnaire relating

to Chemical Weapons (CD/4l)

Definition and Scope on a 10.7.80
Chemical Weapons Convention

Some of the issues to be 17.7.80
dealt with in the negotiation

of a CW Convention: Working

Paper

Proposed Definition of 21.7.80
Chemical Weapons

Inter-relationship Between 21.7.80
the Future Convention on the

Complete Prohibition and

Destruction of Chemical

Weapons and the Geneva

Protocol of 1925

Some Views on the Prohibition 24.7.80
of Chemical Weapons



- 15
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129 Cbh/132 Pakistan
130 CD/131 CWAHWG
131 CD/138 CD

Part III

Section D
132 CDh/142 Sweden
133 CD/l64 Finland
134 CD/167 Canada
135 CD/168 China
136 CD/169 China
137 CD/173 Canada
138 CD/179 Secretariat
139 cD/195 Yugoslavia

" Description

Views of the Government of

Pakistan Submitted in Response
to the Circulation of Document

Ch/89

Report to the Committee on
Disarmament Ad Hoc Working
Group on Chemical Weapons

Report to the United Nations
General Assembly

Prohibition of Retention

or Acquisition of a Chemical
Warfare Capability Enabling
Use of Chemical Weapons

Creation of Chemical Weapons
Control Capacity - Present
Phase and Goals of the
Finnish Project

Verification and Control
Regquirements for a Chemical
Arms Control Treaty Based on
an Analysis of Activities

Prohibition of Chemical

Weapons: On the Definition
of Chemical Warfare Agents

Dismantling of Production

Facilities/Means of Production

for Chemical Weapons

Disposal of Chemical Agents

The Chairman's Progress
Report to the Committee on
Disarmament on the Work of
the Ad-Hoc Working Group on
Chemical Weapons

Incapacitating Agents

(Some Aspects of Definition
Classification and Toxico-
logical Characteristics)

1.8.80

4.8.80

9.8.80

10.2.81

14,.3.81

26.3.81

27.3.81

27.3.81

3.4.8].

23.4.81

14.7.81
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140 CD/196 Finland

141 CD/197 Romania

142 CD/199 Czechoslovakia
143 CDh/203 Holland

144 CDy/212 China

145 Cbh/220 Secretariat

Description Date

Trace Analysis of Chemical 16.7.8)
Warfare Agents

Suggestion for Elements of a L7.7. 8L
Chemical Weapons Convention
- Definition and Criteria

Definition and Character- 24 . 7. 81
istics of the Toxins

Consultation and Cooperation, 30.7.8.
Verification Measures and

Complaints Procedure in the

Framework of the Convention

on the Complete and Effective
Prohibition of the Development,
Production and Stockpiling of

all Chemical Weapons and in

Their Destruction

Some viewpoints on the 13.8.41
Prohibition of Chemical
Weapons

Report on the Ad-Hoc Working 17.8.81
Group on Chemical Weapons to
the Committee on Disarmament















Letter dated 1 July 1969 from the Scerztary-Gencral of thce Unitaed

Nations to the Co-Cheairmcn of the Confarcne:z of the Ifighteen-Nation

Committce on Jisarmanmcnt tronsmitting the Report on Chemical and

Bacteriological (Biological) wWsapons and the Effccts of-their
Possible Us:

ENDC/254

I hevs the honour to transmit herewith the report® on chemical and
bacteriological (biological) wcapons and the effects of their possible use which,
by General Asscrioly resolution 2454 A (XXIII), I was rcquested to prepare with
the assistance of qualifiecd consultant cxperts.

In accordance with paragraph 4 of the resolution, I am at the same tine
transmitting this report to the Gencral Asscmbly and the Sccurity Council, as
well as to the Governments of Member States of thc United Nations in time to

permit its consideration at the twenty-fourth session of the Goneral Asscmbly.

(Signed) U Thant
Secretary-General

® The report has been distributed to all Menbers of the United Nations as

Document A/7575 and S/9292.

GE. 69-15144
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CONFERENCE OF THE EIGHTEEN- NATION COMMITTEE
ENDC/256

ON DISARMAMENT . A 22 July 1969
Original: ENGLISH

POLAND

Working Paper concerning the Report of the Secretary-General of
1 July 1969 on Chemical and Bacteriological (Biological) Weapons
and the Effects of Their Possible Use (A/7575)

I. The problem of the prohibition and total elimination of weapons of mass destruction is
one of the urgent tasks facing the international community.

In the field of nuclear weapons certain steps have already been taken, to mention
the 1963 Moscow Partial Test Ban Treaty, the 1967 Convention concerning pcaceful
‘utilization of the outer space and the 1968 Treaty on the non-proliferation of nuclear
weapons. '

These steps have significanfly contributed to the slowing down of the nuclcar arms
race and the creation of conditions favouring other measurcs that may lead to further
reduction, and ultimately'total elimination of nuclear weapons.

II. Weapons of mass destruction are a class of weapons that includes also agents of
chemical and bacteriological (biological) warfare. The danger inherent in thesc

weapons has hcen particularly strongly exposed in the report of the Sscrectary-Gencral
on chemical and bacteriological (biological) weapons and the effects of their possibilc
use (A/7575). The danger derives among others from the fact that those weapons can e
manufacturcd relatively chéaper and easier than is the case with nuclear weapons. Thus,
any country not necessarily technologically advanced or industrially dcveloped could
manufacture or acquire a capability in this type of warfare.

Chemical and bacteriological (biological) weapons are weapons of mass destruction
that pose a threat to the whole of mankipd. Their use has been declarcd a crime aguinc.
humanity and a violation of the gencrally recognized principles of international law i
well as the UN Charter.

One of the principal goals of the internutionai community in the fizld of
disarmament should thorefore be an effort aimed at ensuring that tho prohibition of

of chemical and bactcriological (blologlcal) weapons is strictly and universally

GE. 69-16254
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. observed as well as efforts designed to accomplish their total eliminétion, particularly
through a prohibition of development, prohibitioﬁ of manufaéture and a prohibition of
their stockpiling. :

- III. General Assembly resolution R454. A(XXIII) of 20 December 1968 rcquested the
Secretary-General to prepare, with the assistance of qualified consultant-experts, 2
report on chemical and bacturiological (biological) weapons and the cffects of their
possible use. The resulting report (A4/7575), issucd on 1 July 1969, is of groat
significance for thc.strengthening of c¢ffectiveness of the Geneva Protocol of 1925

and offers a considerable encouragement to further search for ways and mcans of total
“elimination of these weapons. .

Prepared by highly competent consultant-experts, the report emphasizcs the
‘significance of the Geneva Protocol which, as they indicate, helped establish "a custom
and hence a standard of international law". It also unequivocally places chemical and
;bacteriological (biological) weapons in a class of weapons of mass destruction under-
"lining the high urgceney of taking further steps that would ultimately lead to their
complete elimination from military arsenals.

IV. Poland considers, therefore, that the report of the Scerctary-General on chemical
and bacteriological (biological) wcapons and the effects of thuir possible use can
serve as a suitable basis for further deliberations in this Committee concerning these
weapons.

To our mind the starting point in this regard should be to work to strungthen the
existing international juridical norms banning the usc of these weapons in warfar: and
which, as we know, are contained in the Geneva Protocol of 1925. Bearing in mind that
not all States have as yet acceded to the Protocol, it bLecomes imperative to cngurs
universal applicability of the Protocol's prohibitions and their strict obscrvancc

The Polish delugntion wishes to propose,.thurcforc, that the Eightocen--Nation
Committse on Disarmamcnt, in its report to the General Ascemily, should underline the
importance and significance of the report of tha Secrctary-General, recommcnding 103
further consideration particularly in the light of the guidslines contained in the
Secretary-General's foreword where U Thant urges the Memburs of the Unitcd Nations:

"1. To renew the appeal to all tes 10 acceds to the Geneva Protocol of 1925,

2. To makc a clcar affirmation that the prohibition contained in the Genova

=)

Protocol applies to the use in war of all chumical, bacteriolowical : nd
biological agunts (including tear gas and othcr harassing agcnts), which now

exist or which may te developed in the futurc;
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3. To call upon all countries to reach agreement to halt the dcvelopment,

production and stockpiling of all chemical and bacteriological (hiological)
agents for the purposes of war and to achicve their effective elimination
from the arscnals of weapons."

As in the past, Poland is ready to co-operatc, both in this Committee, in the
General Assembly and in other international organizations, with all Statcs to ensurc
strict observance of the prohibition of use of chemical and bacteriological {(biological)
weapons and to make a sustained effort to achieve a complete elimination of those

weapons from the armouries of States.
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" Original: ENGLISH

ARGENTINA, BRAZIL, BURMA, ETHIOPIA, INDIA, MEXICO,
MOROCCO, NIGERTA, PAKISTAN, SWEDEN, UNITED ARAB REPUBLIC
AND YUGOSLAVIA

Working Paper on a proposed declaraiion by the United Nations
General Assembly regarding prohibition of the use of chemical
and biological methods of warfare

The General Assembly,

Qénsideg;gg that chemical and biological methods of warfare have always been
viewed with horror and been justly condemned by the international commnity;

Considering that these methods of warfare are inherently reprchensible, because
their effects are often uncontrOIlable and unpredictable and nay be injurious without
distinction to combatants and non-combatants and because any use would entail a
serious risk of escalation;

Recalling that successive international instrunents héve prohibited or sought
to prevent the use of such methods of warfare;

Noting specifically in this regard

that the majority of States then in existence adhered to the Geneva Protocol of
17 June 1925,

that since then further States have become Parties to that Protocol,

that yet other States have declared that they will abide by its principles
and objectives,

that these principles and objectives have connanded broad respect in the
practice of States, and )

that the General Asseubly, without any dissenting vote, h.s called for the
strict observance by 211 States of the principles and objectives ol the Geneva Probi

Recognizing therefore, in the light of all the above circumstances, that a
custonary rule of international law prohibits the use in international armed conilicrt
of all biological and chemical methods of warfare, regardlcus of any tcchnical

developucnts;

a4 A -
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Mindful of the Report of the Group of Experts, appointed by the Secretary-General
of the United Nations under General Assembly Resolution 2454 A (XXIII) of 20 December
1968, on chemical and bacteriological (biclogical) weapons and the effects of their
possible use, published on 1 July 1969 (4/7575);

' Considering that this Report and the Forword to it by the Secretary-General adds
further urgency for an affirmation of this rule and for dispelling, for the future,
- any uncertaintj as to its scope‘and,‘by.such affirmation, to assure the cffectiveness
~of the rule and to enable all States to demonstrate their determination to comply with
“the rule;

Condemns and declares as contrary to international law the use in international

armed conflicts of

any chemical agents of warfare: chemical substances, whether gaseous, liquid,
or solid, which might be employed because of their direct toxic effects on man,
animals or plants, and '

any biological agents of warfare: living organisms, whatever their nature, or
infective material derived from them, which are intended to cause disease or death in
man, animals or plants, and which depend for their effects on their ability to

multiply in the person, animal or plant attacked.
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CANA.'DA

Chemical ond Bacteriolop:ical (Biological) Warfare:

Draft United Nations General Assembly Resolution

B

I

I

|

I : To facilitate consideration at the XXIV United Nations General Assembly of that
part of the Report of the ENDC on chemical and bacteriological (biological) warfare,

I - the Cmadian Delegation submits the following draft resolution which has been developed
from the remarks made by the Canadian Representative at the 424th neeting of the

l Committee on 31 July 1969. .The draft, resolution takes into account the Report of
the Secretary-General on chemical and baecteriological (biological) weapons and the

I effects of their possible use.(4/7575 of 1 July 1969), the proposals of delegations,

: - especially those of the Delegation of Poland, on this Report, the draft Convention
o on the Prohibition of Biological Methods of Warfare submitted Ly the Delegation of

. the United Kingdom (ENDC/255 of 10 July 1969) as well as other views advanced by

i

|

i

1

i

i

i

i

i

verious delegations on this subject during the 1969 session of the Cormittee.

GE.69-19323
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DRAFT GENERAL ASSEMBLY RESOLUTION ON CBW

The General Assenbly,
Recalling its Resolution 2454 (A) (XXIII) of 20 September 1968,

Having considered the Report of the Secretary-General of 1 July on chemical and

bacteriological (bioclogical) weapons and the -effects of their possible use,
Noting the recommendations of the Secretary-General contained in the foreword
“to his Report, 1

Noting further the conclusion of the ‘Report that chemical and bacteriological

‘(biological) weapons stand in a class of their own as armaments which exercise their
' ‘effects solely on li#ing natter,
| Sharing the sense of horror also expressed in the Report at the idea that
" . bacteriological (biological) weapons could deliberately be used to spread disease,
Mindful of the further conclusion of the Report that the prospects for general
and complete disarmanent under strict and effective international control and hence
for peace throughcut the world would brighten significantly if the developnent,
production and stockpiling of chemicalland biological agents intended for purposes of

war were to end and if they were eliminated from all military arsenals,

. Having considered the Report of the Eighteen-Nation Committee on Disarmanent on

its preliminary consideration of the action to be teken in the light of the Report of

the Sccretary-Ceneral,

Recognizing the inportance of the Geneva Protocol for the Prohibition of the Use
. in War of Asphyxiating, Poisonous or Other Cases, and of Bacteriological iMethods of
Warfare signed at Geneva on 17 June 1925,

Conscious of the need to maintain inviolate the Geneva Protocol and to cnsure

its universal applicability,

1. Reaffirns Resolution 2162 (B) of 3 December 1966 and calls anew for strict
observance by all States of the principles and objectives of the Protocol for the
Prohibition of the Use in War of Asphyxiating, Polscnous or Cther Gases, and of
Bacteriological lethods of Yarfare, signed at Geneva on 17 Junc 1925;

2, Invites all States to accede to the Geneva Protocol;
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3 Welcones the Report of the Secretary—General'on chemical and bacteriological
(biological) weapons -and on the effects' of their possible use, and expresses its
appreciation to the Secretary-General and to the consultant experts who assisted hiny;

L. Requests the Secretary-General to publicize the Report in as many languages
as 1s considered desirable and practicable, making use of the facilities of the
United Nations Office of Public Information;

5. Recomnends to all Governments the publication of the Report, translated as
appropriate, so as to acquaint public opinion with its contents, and invites the
specialized agencies, regional infer—governmental organizations, and national and
international non-governmental organizations to.use their facilities to make the Report
widely known; \

6. Recommends the Report of the Secretary-General to the Iighteen-Nation
Committee on Disarhament as a basis for its further consideration of the question
of the elimination of chemical and bacferiological (biological) weapons;

T Commends the draft Convention on the Prohibition of Biological Methods of
Warfare submitted by the United Kingdom and urges the Eighteen-Nation Committee on
Disarmanent to complete work on this draft Convention at an early date; and

g, Reguests the Eighteen-Nation Committee on Disarmament to present a report
on progress on all aspects of the problem of the elimination of chemical and bacterio-

logical (biological) weapons to the XXV United Nations General Assenbly.
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UNITED STATES OF AMERICA

| Working Paper on Chemical Warfare Agents and
the Commercial Chemical Industry

i

i

i
1. Chemical agents, the éffeéts_ 'Sf their use in warfare, and the possibility of

l subjecting such agents to arms coritrol have been studied extensively in recent years.
The reports of the United Nationé Secretary-General, World Health Organization, and

l SIPRI have received worldwide attention. 'In addition, studies of this problem havc
been conducted by individual nationé. The United States Government completed a

' thorough review of this subj ect in the Fa]_l of 1969.
2 In considering the possibility of negotiating a new arms control agreement for
chemical weapons, one of the areas Vhich must ‘b‘e studied and understood is the

' relationship between the productid'n of chemical agents for war and the production

of chemicals for peacei‘ul purposés by the commercial chemical industry. The chemical

l industry was in its infancy during World War I , when chemical warfare was first
employed. Even so, in that conflict more than 100,000 tons of chemicals were producud

I for use as weapons, and 1,300,000 deaths and casualties were reported from the use of

poison gas. Since World War I, many additional countries .have developed a chemical

industry, and the\chemical production faéilities of the more advanced countries have

increased tremendously.' In the 50 years since the end of World War I, for example,

gross production of the worldwide chemical industry has increased in value from an

estimated $5 billion to $150 billion, approximately a 30-fold increase. Between

1959 and 1969, world output of chemicals increased from an estimated $60 hillion to

%150 billion, and the magnitude of increase is continuing to accelerate.

3. liany of the chemicals which caused death :md casualfies in World Var I are todnvy

produced in large quantities for industrial use. These chemicals might have il

L Latl’

utility for states which may be unable, or might not desire, to manufacture cor

l import modern nerve agents. For example, among thacchoking agents, which resulted
in more than 80 per cent of the deaths by gas in World Var I, phosgene is currently
produccd in a number 6f Countries. Annual production figures are unlmown, but in

at least some of these countries, annuel production is thourht to exceed 100,000 ton
4 o b
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Phosgene is a widely used raw material in 'the manufacture of synthetic plastics,
" insecticides, paints, and pharmaceutibals. Being easily liquified, industrial
phosgene could be diverted relatively easily for use in war should a nation decide

to employ it, without necessarily requiring sophisticated delivery systems.

4. Among the blood gases“Qevgloped dqringAWorld Wer I, hydrogen cyanide (hydro-
- cyanic acid) is a valuable intermediaté in the manufacture of many organic chemical
compounds, including benzyl cyanide, acrylonitrile, and dyes. Its world prcduction'
volume is believed to be in excess of 1 million tons annually. Hydrogen cyanide is
currently being produced by the United States, 6 Western European countries, Japan,
the USSR, and Communist China. Another blood gas which also finds widespread commercial
use is cyanogen chloride. It was used in limited quantities in World War I and is
presently used as a fumigant and industrial intermediate.

5. Mustard gas, which was the most effective chemical weapon developed in World
War I, is produced very simply from ethylene-oxide. On a worldwide basis, over one
million tons of ethylene-oxide are produced annually for use, inter alia, in
manufacturing detergents and disinfectants.. The improper disposal of commercial
mustard gas intermediates by industrial users has led on several occasions to
casualties among fishermen and bathers, and has resulted in charges that mustard gas
itself was the cause of injury.

6. The everyday production of commercial materials relevant to chemical warfare in _
the United States, as in other industrially developed countries, is quite substantial.
For example, there are 19 locations for phosgene production and 11 facilities for
hydrogen cyanide production in the United States. These produce in total approximately
350,000 tons of phosgene and 200,000 tons of hydrogen cyanide per year for commercial
purposes. Of course, if one looks back into the commercial production of basic raw
materials (for example, ethylene, sulphur, and chlorine, which are ingredients for
mustard gas), the problem is much larger and the facilities more extensive.

s Chemical agents of the World War I type, even though they may be cffective against
an unprepared enemy, are considered by those who have studied chemical weapons to be
much less effective than the more recently discovered "nerve agents." The G and V
families of organophosphorus nerve agents were discovered in 1936 and 1955, respect-
ively, in the course of research on new commercial pesticides. These agents are
similar to commercial organophosphorus pesticides, widely used in agriculture, which

have, in fact, caused human deaths in cases of misuse. Both the nerve gases und
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these related pesticides inhibit the enzyme acetylcholinesterase, causing death from
respiratory and circwlatory failure.

8. In addition to the similarities betwecn the end products, many intermediates
such as phosphorus.trichloride, phosphorus oxychloride, ethyl and isopropyl alcohol,
and ammonia are common to the production of pesticides and nerve agents. All are
common industrial chemicals. In the mid-1960's, annual production of organophosphor
pesticides in the United States alone was approximately 30,000 tons. Present United
States output is approximately 65,000 tons of organophosphorus pesticides per year,
produced in the facilities of 14 basic manufacturers. Elsewhere in the world, there
are at least 50 plants invelved in the production or formulation, or both, of
cocmmercial organophosphorus pesticides in a total of 12 countries, imeluding countric
of Western and Eastern Burope. The total world output of the entire organopheosphorus
pesticide industry is estimated to be in excess of lB0,000‘tons annually.

9. The basic technical information for production of nerve agents, including
descriptions of the chemical processes and amounts of raw materials required, is in
the public domain. Such production does not present any insurmountable technical
difficulties, although the problem of maintaining safety for plant personnel is, in

view of the deadly character of the agents, quite complex.

10. From the foregoing discussion, it can be seen that the capacity for producing

chemical warfare agents grows out of, and is linked to the commercial chemical

industry of a given country. The raw materials for various chemical warfare agents,

and even some agents themselves, are produred in vast amounts in a great many
locations throughout the world.
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l HUNGARY, MONGOLIA ND POLAND
Lo Working paper submitted by the delegations of the HunqarianvPedple's
lg Republic, the Mongolian Psople's Republic and the Polish People's
: Republic in connexion with the draft Convention on the prohibition
P cf the development, nroduction and stockpiling of chemical and
l; bacteriological (biological) weapons and on the destruction of such
i weaoons

1 | :
i new article is to be included in the text of the Convention reading:
l "I. Each State Party to this Convention which finds that actions of any other State
Party constitute a breach of the obligations assumed under articles I and II of the
Convention, may lodge a complaint with the Security Council of the United Nations.
Such a compiaint should include all possible evidence confirming its validity as well
as a request for its consideration by the Security Council. The Security Council
(- shall inform the States Parties to this Convention of the result of the investigation.
a EBach State Party to this Convention undertakes to cooperate in carrying out any
investigations which the Security Council may undertake on the basis of the complaint
received by the Council."
IT
Draft Security Council ‘Resclution

"The Security Council,

Highly appreciating the desire of a large number of States to subscribe to th

o

o

chemical and beacteriological (biological) weapons and on the destruction of such

weapons,

Bearing in mind that under article ... of the Convention the States Partics shal
have the right to lodge cumplaints with the Security Council together with o request
for their consiceration by the Council,

Recornizing the need for approwriate measurcs with a vicw to ensuring the

obscrvance of the ablijations contained in the Coavention,

l Convention on the prohibition of the development, production and stockpiling of



CCD/285

page 2

Iaking into consideration the desire of the States Parties- to—eooperate with—

the Security Council with a view to ensuring the strict observance of the obligations

contained in the Convention,

1.

2,

Declares its readiness:

to give urgent consideration to any complaints lodged under
articie ... of the Conventiom, - - SR _
to take all nccessary measures for_fhe”invest{éétion of a
complaint,

to inform the States Parties to the Convention of the result
of the investigation;

Calls upon all States Parties to the Convention to cooperate with a view

to implementing the provisions of this Convention."
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' ‘ HUNGARY, MONGOLIA AND POLAND

- Working vaper submitted by the delegations of the Hungarian People's Republie,
the llongolian People's Republic and the Polish People's Republic in connexion

: with the draft Convention on the prohibition of the develonment, production

' and stockpiling of chemical and bacteriological (biological) weapons and on

g

1,

l

the destruction of such ireapons

Corrigendum

The last word of operative paragraph 2 of the draft Security Council

resolution in part II of the working paper should read "resolution" instead of
"convention",
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT:. Gayar |
o | ' Origin~1l: ENGLI:IH

UNITED STATES OF AMERICA
Jorking Paper on Toxing
1.  The United 3tateshas renounced the productidn; stockpiiing and use of toxins,
and has confined its mil :ary progfamme on toxins to research and development for
defensive purposes only. Thus, the United States policy on toxins is identical

. to its policy on bialogical programmes,

2. Toxins are poisonous substances produced by biélogiéal organisms, including
microbes, animals, and plants. DExamples of microbial toxins are botulinum

toxin, staphylococcus enterotoxin, diphtheria toxin, and tetanus toxin. Toxins
produced by animals include puffer fish poison, snake and bee venom, and shellfish
poison. Plant toxins include ricin, produced by the caster oil plant, cicutoxin
produced by the poison hemlock, and abrin, produced by the Indian licorice seed

p;ant. Laboratory experimentation has shown that, in general, these naturally

-occurring poisons are far more toxic than the known nerve agents.

3. Two bacterial toxins, botulinum toxin and staphylococcal enterotoxin, have
long been . discussed as potential agents of warfare. The botulinum toxin is one

of the most poisonous substances known to science, and has been estimated to be up

‘to 10,000 times as poisonous as nerve agents., For comparison purposes, if 15 tons

of nerve agent would cause 50 per cent deaths over an area of up to 60 square

kilometers, then about one and one-half kilogréms of botulinum toxin would

theoretically produce the same effect. Or, 15 tons of botulinum toxin could
thooretically ceuse 50 per cent deaths in an unprotected population in an area un

to 600,000 square kilometers. Effectiveness would of course depend upon
dissemination technology, énd actual coverage could vary significantly. Consequgn |
because of their inherently different characteristics (for example, toxdicity), toxin:
and nerve agents have different possible military roles.

4. VWhere the target population is without proteétion; toxins could be delivered i
a given area with relatively limited logistical effort. Even when masked, the
target populaticin would not be certain of protection against toxins becmuse their
extremely low dose rate would male masks with minor leaks ineffective, although

effective iaslks would provide substantial protection.

GE.70-7647
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5. In contrast to the biological organisms from which they are produced, toxins

are not living organisms and are not capable of reproducing themselves. IFor this
reason, the disease or poisoning caused by toxins is not transmissible from man tc

man. Thus, toxins camiot cause infectious disease, epidemics, or long-term sources

of illness. Consequently toxins could create mass casualties among an adversary's
population without risk of gpreading tn infect the nation initisting use of toxins.

The characteristic sympfoms of many bacterial diseases are caused by the toxins
produced within the human body by living bacteria. Examples of diseases that can be
_produced vy toxins are botulism, tetanus, diphtheria and staphylococcal food poiscning.
6. In common with biolcgical agents, toxins generally have delsyed poisonous effects.
Their delgyed action varies with the particuler toxin. Because ol their high potency,
the effective dosage in man is extremely small if he is neither nasked nor immunized.
Toxins, if used as weapons, could be dispersed in aerosol form at considerable
distances frou the target and could cover a very large area, resembling the large
areas that could be covered by biologicael agents. Casualties would theref'ore result
after the target populaticn had been subjected to extremely small quantities of the
toxin. ‘ ‘ '

7. Uith regérd to the effects of toxdns, botulinum toxin produces botulism, an acute
and highly fatal disease. There are at present six types of this toxin of wvhich four
are knoun tu ve toxic for man. .The disease, botulism, is characterized by the combin-
ation of extreme wealkness, vomiting, thirst, fever, dizziness, blurred vision, dilated
pupiis, facial naralysis and Wedkness of respiratory muscles. Death is octtributable
to varalysis, respiratecry failure, and associated cardiac arrest. These symptcng do
not appear for 12 to 72 hours.

8. .1l oerscns are suscentible to the disease, wihich occurs naturally throughout

the world. 'hile alnost completely effective inmunization is possible, such mensures
would be effective only if administered well before any expcsure. The mortality rote
for naturally occurring Lotulism in the United States is approximately &5 percent.

If effectively veaponized and delivered in a highly purified state, botulipum toxiu
could have a nortality rate approaching 100 percent. The foxdn could bLe celivered
either as an aerosol or through contamination of water supplies.

% Staphylccoé;al enterotoxin is a stable protein wiiich produces an acute incapaci-
tetion knovn as staphylococcal focd poisoning. It is characterized by severe nausca,

o

¢ for
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vomiting, abdominal nain, diarrhea, and prostration. Its effects [enerally

2/, hours.
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10. A plant toxin thought to have potential military utility is ricin, which is
extracted from the caster bean. The lethal dose of ricin in man is not know, but it
is estimated from animal studies to be about 80 millionths of a gram for the average
man, Ricin causes death by paralysis.,

11. The production of bacterial toxins in any significant quantity would require
facilities similar to those needed for the production of biological agents, Though
toxins of the type useful for military purposes could conceivably be produced by
chemical synthesis in the future, the end products would be the same in the effects of

their use and those effects would be indistinguishable from toxins produced by
bacteriological or other biological processes.
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30 April 1970
Original: ENGLISH

JAPAN

Working Paper on the Queétion.of Verification for Prohibition'bf
Chemical and Biological Veapons

1. Chemical characteristics of nerve agents

(1) Tabun, Sarin, Soman and VX are known as typical nerve agents used for
chemical weapons. All these agents are organophosphorus compounds. While Tabun
which was developed'ih earlier stage, can be produced from yellow phosporus and
through phosphorus oxychloride, Sarin, Soman and VX can be produced from yellow
phosphorus and through such common intermediates as phosphorus trichloride,
dimethylphosphite or methylphosphonic dichloride (or difluoride). It is pointed out
in this connexion that these three agents contain methylphosphorus bond (alkyl-
phosphorus bond) causing particularly strong poisonous effects on warm-blooded animals.

(2) Among the agricultural chemicals of organophosphorus family, which are wicely
used as insecticides or bactericides, there are some (for example, Parathion or TEPD)

which can be used, due to their highly\poisonous effects and depending upon their

dosage, as nerve agents for weapon purposes. These agricultural chemicals of

-organophosphorus family can be produced from phosphorus trichloride, phosphorus

oxychloride, phosphorus pentasulfide and-phosphorus -pantachloride,

(3) A1l of these organophosphorus compounds are produced from yellow phosphoius
as their starting material which_is then converted to phosphorus trichloride,
phosphorus oxychloride, phosphorus pentasulfide or phosphorus pentachloride by
chemical reactions, It is further noted that dimethylphosphite and/or methylphosplioni
dichloride (or difluoride) which are the intermediates derived mainly from phosphcius
trichloride, lead to the production'of Sarin, Soman and VX.

2 Peaceful uses of raw materials and intermediates

(1) Yellow phosphorus is mass-produced as the material for various inorganic -nil
organic phosphorus compounds, '

(2) Phosphorus trichloride, phosphorus oxychloride, phosphorus pentasulfids
phosphorus pentachloride are produced from yellow phosphorus and are the common

materials uscd widely for the production of agricultural chemicals, pharmacentical

and dyestuffs, etc.

GE,70-8774
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(3) Dimethylphosphite is mainly produced from phosphorus trichloride and is

< widely used for peaceful industry as synthesizing materials for _insecticides,
*‘bactericides, flame retardants, and as additives to 1ubr1cants..

(4) Methylphosphonic dichloride (or dlfluoride) is mainly produced from

Q.dimathylphosphlte. Detailed informatlon regarding its use for peaceful purposes is
< limited. However, as this agent is reported to be used as material for the
““'preparation of phosphorus polymer, it is likely that other peaceful uses of that agent

‘might be found in future,
'3. Possible check points

As shown above, the production of nerve agents and agricultural chemicals of

?, . organophosphorus family having poisonous effects equlvalent to nerve agents, requires
:'jpartlcular kind of materials whlch are wldely used for the. production of other
?;jindustrlal goods. ‘ e

Therefore, it should become possible: to see whether or not these materials are

'ﬁfeing used for the production of chemical weapons if we can trace the flow of such

gagmaterials in each State by checking the amount of their production, import and export,

f[‘or the amount of their consumption for different purposes, these materials are enumerated

“_ £3 follows: yellow phosphorus, phosphorus trichloride, phosphorus oxychloride,

:phosphorus pentasulfide, phosphorus pentachloride, dimethylphosphite and methylphosphonic

'1vdichloride (or difluoride).

In so doing, it should be possible to prevent these particular materials from

- being diverted into the production of nerve agents or to deter improper use of highly

- poisonous organophosphorus agricultural chemicals as chemical warfare agents.

N.B. It is understood that our study should be pursued on new intermediates which may
be discovered 1n future, as organophosphorus chemical industry develops,
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TPALY

§uégestions regarding the possible convening of a_sroup
‘of experts to study the problem of coutrols over chemical
weapons and the way in which such a group should function

1. In the course of the informal meeting of the CCDbon 22 April 1970, devoted to
the question of the prohibition of chemical and biological weapons, discussions weré
mainly concentrated on the problem of control over the production and stockpiling of
chemical weapons., . ‘ '

It thus appeared to be confirmed, in the opinion of various delegations, that
the establishment of an effective system of '‘controls is still the major problem among
those that the Committee will have to solve with a view to achieving an agreement for
the prohibition of chemical weapons, N

Moreover, the participation in that same meeting of experts from various countries
gave emphasis to the fact that the problem of controls presents some aspécts that are
predominantly scientific énd a knowledge of which is essential before the various '
delegations can profitably embark on discussion of a draft treaty.
2+ For the purposes of such a discussion, the sommittee has at its disposal, at the
moment, three highly valuable scientific studiess the'"Report of the Secretary-Genersl.
on chemical and bacteriological (biological) weapons and the effects of their possible
use"; the report by thé World Health Organization entitled "Health aspects of Chemicul
and Bioclogical Weapons"; and the as yet unfinished report by the Stockholm Inter-
national Peace:Research Institute (SIPRI) "The problém of chemical and biological

warfare',

'
Of these three documents, the first aims-at givihg a scientific evaluation of th
effects of chiemical and-biological weapons and informing the Governments of the
consequences of any use that might be made of them, while the second is intended
specially for the public-health authorities and leaves aside the purely military
aspects of the problen, Neither of these two studics goes specifically or in any

depth into the question of controls.
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The SIPRI report, on the other hand, tackles all the different aspects of the
problem, including that of verificatior, to which the whole of Volume IV is-devoted.

This part of the report, although of exceptional interest and usefulness, is
nevertheless of an incomplete and 'preliminary nature. : Moreover, it was conceived
with a more general purpose ih'View,‘hot with the specific aim of being able to
provide the Committee oﬁ Disa:ﬁwment with an eﬁhausti&e technical study as a working
tool. ' . | ‘
'3, The Italian Delegation accordingly believes that the above mentioned studies
could be usefully supplemented by a specific study on the problem of controls of
chemical weapons, which could constitute a background document for the work of the
Conference. Such a study could be drawn up, as has been suggested by various
Delegations, and in particular by the Japanese Delegation (ENDC/PV.428; CCD/PV..456),
by an ad hoc group of experts. The group could include, among others, same of the
experts who have already collaborated im producing the SIPRI report and the Report
of the Secretary-General of the United Nations.
4o . To enable the group of experts to produce, within a relatively short time, a
document of use for the purposes indicated above, the Committee, in the Italian

Delegation's view, should itself guide the group in its labours, deciding beforehand

the lines on which it should work and the specific subjects with which it should deal.

Se On the basis of these considerations the Italian Delegation has thought fit to

put forward the following suggastions:

'(a) The C.C.D., should set up a group of experts whose task would be to s%udy the
technical questions connected with the problem of the control of chemical
weapons and to draw up a revort thereon which would serve as a hackground
document for the Committee in its work.

(b) The C.C.D. should itself, as a preliminary step, single out the basic subjects
which need to be clarified ha#ing recourse to expert opinion (for example, it
could ask for a study of the possibility of control over the production of
chemical agents used solely for warlike purposes, or again it could ask for the
study to be extended to substances which can be used for both peaceful and

warlike purposes, cte.).
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Once the general picture of the subjects to be investigated has been outlined,
each Delegation should instruct the appropriate body in its own country to
suggest a list of specific technical themes to be developed and studied in more
detail (e.g., supposing that the C.C.D. had stated that it thought a technical
opinion .necessary in regard to the problem of control solely over chemical agents
of warfare, the appropriate national bodies in a particular country might

propose an investigation of the possibility of instituting controls over the

raw meterials and intermediates needed for the production of nerve gases and
vesicants, In particular, with reference to nerve gases such bodies might
propose that the possibility be examined of controlling international trade in
phosphorus and the industrial productibn of orgénic—phosphorus esters [Earathiog7.)
Each proposal would be transmitted to the group of experts set up by the Committece.
The group would have a first meeting to éompare and examine the various proposals
and then to combine them into a single document to serve as a programme of work.
On the basis of this programme, the group of experts would meet with a view to
drawing up a final report. This document should deal in detail with all the
problems relating to controls of chemical weapons which are of interest to the
Committee, and would constitute the technical background document for further

discussions in the C.C.D.
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UNITED STATES OF AMERICA

Working Paper Comparing Nerve Agent Facilities
) . and Civilian Chemical Production Facilities

1. A'wofkiné %ﬁper submitted By the United States delegation on March 16, 1970
(CCD 283) described the compléivrelationshiptbetween the production of chemicals for
peaceful purpbses'by comﬁercial chemical industries and the production of chemical
agents for war.,' .Anothervquesﬁion‘related to a comprehensive ban on chemical weapels
and also réddiring further étudj is the‘eXtent of the external similarity betweon -

plants produc1ng chemlcal weapons and planto producing industrial and commercial

chemical proaucts. " In thls ‘paper the question is examined with respect to the
production of nerve agents.

2. The chenlcal processing industry encompasses the conver91on of various chemicaul

raw materials 1nto usable products of all desnrlptlons. Chemlcal process planL%
through-out the warld range in productlon rate from a few hundred pounds to severa
nillion pounds of’ flnlshed prcduct a year, and in area from a fouw thousand square feetl
to several thousand acres. The productlon of chemical nerve agents invelves a
chemical process in which thé préduction facilities and equipment utilized are simila
to the cquipment a:d processes used by a I..jor segment of the world chemical industry,
Nlth the advent of highly complex, inter-related chemical complexes, it is also
possible that a wide variety of chemical products,~including nerve agents, could be
produced within a single chemical complex.

3. The US has undertaken as a part of its research programme to examine whether Lt

would be possible by "off-site observation," either from the air or from thé gronnd,
to determine whether a particular chemical processing facility or complex was producin,

or was capable of producing, lethal nerve agents.  Three United States chemical

processing plants that are similar in size and zeneral appearance were examined by
p J

external inspecticn. The first of these plants is a cryogenic (low-temperature)

natural-gas processing plant; the second is a hlgh-energy fuel facility; and the

third (the Newport Chemical Plant)

» 1s a VX nerve-agent production facility. The
threc -1 ants were

examined on the basis of general sxternal appearance, e.g. raw-maiesd o)
1 T A ,
coput, storage facilities, consumption of utilities, 4nd wast

¢ disposal, and mor:
specifically on

ths basis of process equipment and safety features.
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. 4. Raw Material Input - With respect to rail and truck deliveries, it was concladed
that aerial observation cannot determine what materials are being supplied to the
facility. Moreover, since many of the same basic raw materials used in producing
nerve agents, e.g., elemental phospﬁorus, chlorine, and various petrochemicals, are
widely used in commercial production, the identification of: some deliveries, even if
possible, would not in itself indicate that nerve.agents; rather than plasticizers
or pesticides, were being produced in the plant. In fact, observation of the
containers used in shipping might not even indicate in a general way which of hundreds
" of chemicals or gases were being transported to the plant. (See paragraph 5 below).

5. Storage Facilities - The raw materials and the intermediate and end products

commonly stored in the chemical process industry can be in solid, liquid, or gaseous
forms. In all three forms materials can be stored in bulk or in unit containers,
outdoors or under shelter. Unit containers are indistinguishable from facility to
facility. Solid bulk materials are stored both outdoors and indoors in philes or in
bins or bunkers. The bulk storage of all types of liquid.ﬁaterials is, of course,
generally carried out in some form of tank, vertical, horizontal, rectangular, or
spherical in shape. Tanks are constructed of metal, wood or concrete, and their
storage capacity can range from 200 to 1 million gallons. Liquid materials can also
be stored in bavrels, kegs, drums, cans or glass containefs, generally holding less
than 75 gellons. Gases stored in bulk are also uswally contained in ténks. The

most common: types of readily observable containers are the large spherical, cylindriczl,
or horizontal tanks which are used throughout-the chemical industry to hold hundreds

of different chemicals and gases. These same kinds of containers are also used in
nerve agent production. ‘

6. Utilities - The utilities requirements for nerve-agent production are'not greatly
different from those of regular chemical operatioﬁs. Flectrical power may be requirecd
in greater than normal amounts but mot to a degrec which is unique. - This requirement
and the more normal water requirement could affect the location of a plant. The
availability of large amounts of these utilities to a plant would not, however, be a
particular indicator of nervc-agent production since location of industrial chemical

facilities near ample electrical and water supplies is common practice.

7. Wastes - The nontoxic wastes of a nerve-agent plant would be similar to those
produced by some industriel chemieal plants. On the other hand, the chemical waste

from the final unit processes for nerve—agent production requires neutralization.snd
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detoxification before it enters the final waste disposal system. Analysis of
disposed materials might provide some indication of nerve-agent production, but

this could not be done by off-site observation; rather on-site sampling with
extremely sensitive instruments would be required. Disposal of toxic wastes is not,
of course, a problem peculiar to nerve-agent manufacture. ,

8. Process Fauipment - There are many basic types of chemical processing equipment
used for the production of both nerve agents and industrial chemicals, and thesc
basic types caﬁ often be converted from the manufacture of one chemical to another,
with varying degrees of sase. While this equipment can often be readily observed
from outside the plant, very little can be determined about its function or rate ol
operation.

a. Distillation equipment - Distillation is one of the.fundamental processes used
fo separate a specific chemical or group of chemicals from a mixture. Separation is
accomplished in what are generally referred to as distillation colums. These are
vertical, cylindrical vessels whose height is usually much greater than their diamcter
They range in size from less than 1 foot in diameter and 10 feet in height to morc

than 15 feet in diameter and 300 feet in height. It is not possible to identify by

outside observation the processes taking place within the column. In many chemical
plants, distillation columns, like other pieces of equipment, are frequently used in
processes other than the oné for which they were originally designed.

b. Furnaces - Furnaces are one of the piincipal components of chemical processing
facilities. These industrial furnaces arc found in a great variety of sises and
designs, and there is no particular type which wouid be characteristic of nerve-agunt
plants.

c. Reactors - A reactor is the processing vessel in which chemical reactions telk.
place. Reactors of all shapes, sizes and configurations are used in the chemical
industry, depending upon the specific process in which they are to be used. Sone
reactors differ only slightly from small storage tanks and small heat exchangers.
Reactors can differ substantially in size and shape even though they are designed 1
similar processes. Again, there is no shape or other characteristic which is uniqu:
to nerve-agent production.

d. Scrubbers - There is a rather large variety of equipment generally roferrco b

as scrubbers for the separation of solids, liquids, or cpecific gases from air

gase rom a or Iy
(&) '

a gus stream by using water to scrub out the unwanted materials. These scrubboers -
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vertical, cylindrical vessels with a relatively large height-to-diameter ratio. - The
size of the scrubber depends on the amount of air that must be treated.  External
observation does dot reveal the materials that are being treated within the scrubber,
end almést any size or shape might be used in a nerve-agent plant.

e. Flare Stacks - These are tall thin towers, up to several hundred of feet high,

~ containing at their centres pipes. which carry waste gases to the top where.they are

burned in the atmosphere. Although flare stacks are highly visible, their appearance

~would provide no means of distinguishing one plant from another.

9. Safety - Because of the highly lethal nature of the agents being produced, a

nerve-agent plant requires special safety measures. In particuler, the containment
of toxic chemicals requires rigid control of plant air.  Air coming out of the toxic
process area would need-to be scrubbed to remove any toxic materials, and precautions

would need to be taken to prevent any air from flowing out of the toxic process area

into ‘the non-toxic operating areas. . Access between the toxic and non-toxic areas would

-require special controls such as airlocks. Personnel entering the toxic process area
would have to wear masks and protective clothing. = Such features, however, would

not be observable from outside the plant, since they all pertain tocperations within
closed structures. ’

10. Summary - Our research indicates that the problem of identification of nerve-agent
production facilities cannot be solved by off-site observation. Chemical process
facilities are to be found in numerous locations throughout the world which contain
many of the same .aw materials, processes operations, equij asent, and support

installations as those required to produce nerve agents.
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT 00D/295

MCROCCO ;
' Working paper on the prohibition of the development,
production and stockpiling of chemical and bacteriological

(biological) weapons and on the destruction of such weapons. |

The use of chemical 'and bacteriological (biological) agents for nori-peaceful
Jurpusss may inevitably lead to the greatest death-dealing catastrophe and the i+ rst
immediate ard long-range, predictable and unpredictabls, disasters that mankind has
ever cxperienced or imaginsd. The repowxts of experts at our disposal and the
obgservations of & large number of delegations both in the Conference of the Committece
on Disarmamsnt and in the United Nations at New York are unanimous in affirming that
primary fact. We strongly believe that we would be failing in our duty as human
Deings cnd as members of the United Nations family if we ever stopped worrying abcut
thes fact even for a moment. In keeping with this attitude, the delegation of MHorccco
is submitting to the Committee this working vpaper, which in four points outlines a
gystem that permits the insertion of procedufes for prohibiting the production of
chemical and bacteriological weapons and for verifying such prohibition.

1. The developmont, production and stockpiling of chemical and bacteriological
(biological) wesnons should he jointly prohibited by the terms of one principal legal
instrument which would also make provision for the destruction of such weapons.

2. The procedurss concerning verification and guarantees ensuring observance
of obligations would ba dealt with separately for bacteriological (biological) arent.:
and for chemical gzents.

3. The verification procedures relating to bactericlogical (biclogical) weanc
would be laid dowmn definitivaly in the provisions of the principal instrument, and i
total elimination of such weapons could be effective upon the entry into force of

tha* instrumient.

onille Z Qo
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Le In view of the technical difficulties connected with the verification
problem as regards chemical weapons, the principal instrument should provide in quite
precise terms for he manner in which a su.sequent examinaticn will be held with the
object of arriving, within a period of time prescribed by the principal instrument,
at the text of a supplementary document which would definitively lay down verification
procedures for chemical weapons.

The supplementary document, whose legal form would be determined by the principal
instrument, would put into effect the total and definitive implementation of the

provisions prohibiting such weapons.
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CZECHOSLOV AKTA

Working paper on the prohibition of the development, production
and stockpiling of chemical and bacteriological (biological)
weapons and on the destruction of such weapons

The resolution of the XXIV General Assembly of the United Nations A/2603 (XXIV) has
expressed the conviction that the "prospects for peace througﬁout the world would brights
significantly if the development, production and stockpiling of chemical and bacteriolo-
gical (biological) agents intended for purposés of war were to end and if they were
eliminated from all military arsenals" and therefore requested the Conference of the
Committee on Disarmament "to submit a report on progress on all aspects of the problem of
the elimination of chemical and bacteriological (biological) weapons to the General
Assembly at its twenty-fifth session®. B

The Czechoslovak delegation considers it necessary to point out to the follouing
aspects of the pronibition of chemical and bacteriological weapons:

i Chemical and bacteriological weapons form one whole. Prohibition of one tynec
of these weapons could incite the equipment of armies with the other type of weapons,
Both categories of these warfare means as a whole create the possibility of a specizl
warfare - the so-called "toxic war" in the terminoiogy of some military experts (cf. for
example, Rothschild, Tomorrow's Weapons). The basic characteristics of the two categorie:
of agents is their non-selectiveness, small foreseeablility of their effect, impossiblliiy
of an effective protection of population, etc. These properties evoke a general morsl
opposition to caemical and bacteriological weapons as a whole.

Chemical and bacteriological weapons form a special group of means of warfare aimzd
at:

- temporary disablement of men, -

- or their liquidation without affecting other (material) values,

- or selective extermination of farm animals or plants.

Should individual agents (biological as well as chemical ones) be effectively uscd
for military purposes, they would have to be incorporated in a "weapon system” (cf.

Secretary-General's report 4/7575/Rev.l, page 9).

GE.70-17452
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'he "weapon system™ is the same for both categories of weapons: analogical ways of
spreading, means of delivery to the target, verification of their effectiveness in the
field, appropriate storing, personnel training, principles of protection, stc. Therefore
both types of weapons are usually concentrated.in one branch of army.

Separate prohibition of one type would therefore permit the existence and develop-
ment of the whole system which could be completed with the other type of weapons at any
time -and vithout any greater difficulty.

The tendency to separate chemical and bacteriological weapons, motivated by allega-
tions that they are completely different, can therefore be axplained only by political
and military considerations of some countries and is incompatible with the approach that
has been applied in all international negotiations on this question, namely in the
'Geneva Frotocol of 1925, in the Paris Treaty of 1954, in the iustria Treaty of 1955, in
both draft treaties on general and complete disarmeiment submitted by the USSR and the
United States of America respectively, and in military manuals and considerations of all
countries.

2. Bacteriological and chemical weapons represent two categories of means of
warfare which can be defined by their origin, way of interaction with organism and by
other characteristic properties. Classification of csome substances is uncertain: for
example bacterial toxins (biological substances by their origin, chemical by the
character of their effect on organism) are the best-knoun representatives of this group
today, but the mumber of such substances may increase as the time goes-on. Better
knowledge of the effects of the agents we know today may lead to changes in their
classification, or new substances with uncertain (mixed) characteristics may be synthe-
tized, etc. It is known, for example, that nucleic acids, which are carriers of virus
activity and can cause disease themselves, can be isolated from pathogenic viruses.
Detailed enumeration of agents of bota categories, having a lasting or sufficiently long
validity, is impossible due to the permanent progress of knowledge and to the expansion
of hoth categoriss.

The determining principls for classifying biological agents or chemical substauces
as bacteriological or chemical weapon is, however, their military use against men, fuarm
animals or plantus.,

2 Bacterial. toxins are by the way of their production and by the character ol

. - 1 . o o . ~ N N W4 2 oA \
origin - listed uvindsr chemical weapoas (cf. Secretary-General's report A4/7575/Rev.l).

o 1

Toxins do not differ from other poiscins used as a chemical weanon. If thelr effect and
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nilitary use are the same as those of other poisonous substances, this proves that a
dividing line canno® be drawn between biological and chemical weapons. Separation of
toxins could be an attempt to a new treatment of chemical and bacteriological weapons,
that is, to their division into deadly and temporary disabling ones (defoliants,
herbicides, etc.).

Separation of toxins has political aspects connected with new concepts of military
strategy of some countries. Such a cdevelopment would not lead to any solution - on tle
contrary, it would make the wihole question even more complicated.

Le AL studies dealing with the possible way of verification as regards the
production of chemical and bacteriological weapons show that this question is very
complicated, that it cannot be solved by purely technical methods on international scale.
Difficulties connecfed with the verification problei, however, must not becone a deter-

4 mining factor for the possibility of an agreeﬁent viich vould require, above 211, &
political decision. This idea is also contained in the report of SIPRI, 1970, wvhere in
its Part IV it is stated that in the last few years it has become increasingly true to
say that the real obstacles to disarmament are the momentum of the arms race and the
political probleias of stopping it, not the technical problems of verification.

If the question of verification is not to become an artificial. brake of the treaty
by bringing in complicated technical problems, it is necessary that the parties to ths
treaty siaould agree unon such a procedure which would be based on a certain cegree of
trust.

National self-inspection and supervision seem to be the 1ost suitable fundanental
methods of verification. Each State would adopt, in conformity with its constitutionsl
procecure, tie necessary legislative and administrative measures concerning the proii-
bition of the development, production and stockpiling of chemical and bacteriological
weapons and the destruction of such weapons. National self-supervision could be carricd
out by national bodies having an interaational reputation (for example, Academy of
Sciences, etc.) or in other foims,

Problens arising in conunexion with the verification would be clarified av consultu-

tions betueen the parties to the treaty. Complaints on tire violation of the twsaty rould
-

be considered by the Security Council wiich would adopt the most suitable procecurs row

this purnose.
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1. The central problem area in the negotiations to strengtiien and to supplement the

Geneva Protocol of 1925 by prohibiting the development, production and stockpiling of
chemical and biological weapons, is verification. Clearly, the technical and politicul
considerations related to tie negotiation of verification procedures are intrinsically

;’).

p

interdependent. Although science may provide assistance in devising methods of detec
surveillance and data analysis, the political intentions of «ll countries concerned will
be the decisive factor in resolving the verification problen.

2.  Every international agresment involves the acceptance, by parties to the agreement,
of an elenent of risk of evasion or violation of the agreement. In arms control agrce-—

ments this risk is directly related to vital security interests. Any countyy contempla-

ting a violation of an amms control agreement would undoubtedly estinmate the probability

(e

of detection or of successful evasion of any agreed prohibitions, and the adverse coil-

sequences resulting from verification of such a vioclation. The verification rsgine

should cerve as a deterrent vo any violation. The risk that some party might success-
fully evade or violate an agreement should be reduced to the louvest possible level thiou
verification procedures that are adequate and politically accentable.

3. Verification procedures which are adequate for the prohibition of chemical. and

biological warfars will have to he comnlex, sopaisticated and as relisble as can he
i )

conceived by utilizing modern data-processing metliods. The relative ease with hich

l - chemical or biological weapons can be acquired through clandestine develomment, pro -
tion and stockpiling renders detection of contrave“tlon of a ban on chemical and
l biological weapons particulerly difficult,
L Le ‘The vewrification of a prohibition of chemical warfare invol.es difficulties of
different diiension from those encountered in the pirohibition of biological warfirs
. v because of the uidespread use in coumercial industry of nany chenicals uvhich con ole

be used in whe procduction of chemical agents of warfare. JAlthough there are sone

integers, many more are unique to each type of warfare.

[ - GRE,70=17455
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5. Verification by complaint procedure as proposed in ‘the British draft convention is,
_at present, probably the only feasible approach to supplementary prohibitions of biolo=-
gical warfare. This type of warfare is at a relatively early stage of development;
moreover, there is no evidance that biological agents have ever been used as moder:n
military weapons, and their utility as a weapon is open to question. Efforts to devise
verification mechanisms other than those involved in the investigation of complaints
concerning use, development, production or stockpiling of biological weapons seem
technically futile because of the high risk of undetected evasion of any other proce-
dures that might be promulgated. In the light of all these factors a political decision
by gbvernments accepting the risks inherent in verification through a complaint procedure
- for biological warfare would appear to be the most logical solution.
6. Different criteria must be considered in relation to chemical warfare which has
been used extensively during this century and has attained a relatively sophisticated
degree of development. Chemical weapons or components of them are known to be stock-
piled in the arsenals of a number of countries and their potential uses in varfare are
not in question.
7. Virtually all of the working papers submitted to the Committee to date concentrate
on efforts to overcome the difficulties in verification for chemical weapons; ©They are
postulated on the apparent consensus that the prohibition of the development, production
and stockpiling of chemical end biological weapons cannot be verified by national means
alone and that there is a reguirement for some "international® procedures.
8. Jithin and beyond the broadly accepted point of view that verification is the crux
of the problem and that international procedures for tlis purpose are required, taere
is a wide array of opinions and suggestions, some procedural and some substantive,
ranging from proposals for verification by challenge to arguments ror on-site inspection.
Without attempting to interpret these views, the following represents a swmary of the
various proposals put forvard to date as an indication of the types of approaci walcih
have been suggested. \
(2) The dreft convention on biological warfare propossd by Britain (ENDC/255/Rev.l
specifies verification procedures that call for any complaint concerning use of

biological warfare to be lodged with the Secretary-Ceneral of the Unitad Netious
1 J

and any other complaint concerning bireach of the convention to be lodged with the

Security Council. Complaints of all kinds would be investigated immediately anc

a report would be submitted to the Security Council.
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The draft convention proposed by the USSR and its allies (4/7655) envisages an
"obligation to consult and co-opeirate ‘in solving questions which may arise in
connexion with “he observation of the p-ovisions of the present convention®, &

separate ariicle notes that "each State party to the convention shall be inter-

nationally responsible for compliance with its provisions by legal and physical

persons exerciéing their activities in its territory and also by its legal and
physical persons outside its territory’.

Hungary, liongolia and Poland introduced an amencdment to the Soviet-sponsored drait
convention (CCD/285) providing for complaints of alleged violation of the
convention to be lodged with the United Nations Security Council whici would under-
talke any necessary measures to investigate complaints.

Sweden has presented suggestions (CCD/PV.463) based on the concepts of "open
information and internationalization® and has outlined a system of verification

by challenge and of the obligations on parties with respect to verification which
would be incorporated in a comprehensive convention.,

Yugoslavia has suggested (CCD/PV,465) a systematic elaboration of legal measures
for national. renunciations and controls, declarations and analysis of opeir inforina-—
tion as a basis for further controls and international measures to be taken ia
cases of suspicion or of actual violations.

Mongolia has suggested (CCD/PV.46.) that special govermuent agencies might be
establisihed to enforce compliance with prohibitions on chemical and biological

varfare in a manner similar to that in the 1961 Single Convention on Harcotic Irugc

3

Japan has proposed that a group of experts study various tecianical asvects of
verifying a ban on chemical and biological weapons. It lhias also elaborated
(CCD/I'V,456) a complaints procedure through a roster of amperte on call hy the
United Tations Secretary-~General and provosed other procedures based on possibi:
checkpoints in the weapons production cycle.

A USA working paper (CCD/293) on the relationship between chemical weapons anc
Q L P o . 5 3 L

~
A

nl chanical production deals with one of the speciric problems to he overconc
ecstablisiment of satisfactory verification procedures and concludes that oi'f'—si
observation is inadegquate.

An Ttalian working paper (CCD/289) outlined a negotiating orocess for further
detailed explorations of the problem of verificaetion of any convention oi

conventions.
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(j) dorocce has proposed (CCD/295) a comprehensive agreement prohibiting chemical and
biological warfare with ssparate verification procedures for biological and chemical
veapons, Verification procedures for brological weapons would be included ia the
treaty; verification procedurcs for chemical weapons would be negotiated in a
orescirlbed period of time and then attached to tihe Convention as a supplementary
document,

9. Tvaa ¢ cursory caalysls of these proposals, which merit the most careful. considera-

tion, reveals that in the establisiment of any adequate verification system, a combina-

tici of national and international procedurss will be required. Various provosal
relating to verificatlon of a ban on chemical weapons urge the davelopment of souc

.monitoring sysuemn based on economic information, Others suggest the exploration of the

‘sources of all available data - both that wiich has been publisihed or is freely avail-

able; and that vaiceh governments would be prepared to male available. Compilation and

collation of this information in a coherent form would serve as a useful first step in
the development and negotiation of agreed verification procedures, Tor these purposes
~vavious relevant questions might serve to differentiate between aspects on which
adequate informetion may be already available and other areas uhere special procedure

1Ay nave to be devised.

10. It is evident that additional informution is needed to facilitate the examinatior

16 complex political and technical problems involved in verifying a baa on *th

(6]

Riicid ‘onucnc, productioin, stockpiling and use of chemical and biological agents of war-
fave, If such informaticr could ba wade available, it would assist in developing a
consenals cercernlng which measures to strengthen and supplemeat ths Geneva Protocol
could bo negotiated. Jfith'this view in mind, member govermments might consider the
foll(WLng auesticns:

T nrasaqnt wolicies on the

afels §

N . s 556 Sy 5 T 2 S A i P e
Oy ERNPETE B 3L SERU S SR Gy VA heyn mace Ceclarations concern wne 116

('u

acovelonnent, production and stoclpiling of chemical and hiologzical weadons or a
of warfare and their views concerning tihe right of retaliation retained throush
reservations they may attach to the Geneva Protocol oi 1925. 'onld other govsern-—

o

nents be uyilling to state or present tieir poiicies or views on thesz issues?

N
(AN

) et anational ccntrols are already in force goveraning the development, oroduction,

stoelkniling or usc of chemical and biological. agents that are canable oi heing used

o converued to uss in the development or production of ciiamical or biological

r2epoins?



(2)

(4)
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Are annual production figures for the ycars 1968 and 1969 published or readily

=

available for the following chemicals: phosphorus, phosphorus pentasulphide,
phosphorus pentachloride, phosphorus trichloride, phospliorus oxycialoride,
dinethylphosphite, methylphosphonic dichloride, dietiylamino ethyl alcohol,
ninacolyl aleohol, carbonyl chloride (phosgenz), hydrogen cyanide, cyanogen
chloride, thiodiglycol, sulphur diciloride, ethylene, all organosphosphorus
compounds wish a toxicity less than 200 micrograms per Kg intravenously?

Is information concerning end-products of thase chemicals aveilable and aie
govermmentvs prepared to .collect and provide such cdata?

Is goverimental approval or licensing required foxr the procduction of any of the
above chenicals or for products using these chamicals in their production?

Is it feasible to obtain information concerning all govermiental and non-goverruenta
facilities producing or using any of the aboves chemicals?

Stoclmiling of Chemicals

Are figures available for 1968 and 1969 on quantities of tlie above chemicals or
end=-products that are stockpiled in tie countries concerned?

tiould governments be prepared to provide a list of locations wiere any of tihe

above chenicals or end-products derived from them are stockpiled?

Are export or import permite or declarations required and if so are any of the

above chemicals or.end-products derived from them importec or exported ifrom tiz

)

country?

Is it possible to identify the lmnorter or exporter?

hat safety regulations are applicable to the production, stockpiling aud
transportation of any of the above chemicals?

Nesearch and Jevelooment,

‘re the locations and descriptions of govermment contirolled facilities for vese.c

L OR |

and developnent of chemical ageuts and similar information concerning 2l non-

R oeme

govermicintuel research and development facilities available or can these be providedy

9

Under vhat conditions would governments be willing to consider the cessation of

all troining of troops for offensive action related to cheamicol and biological

varfare?
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Working Paper on the Questibn of the Prohibition of
, Chenical Weepons

1s Report of statistics

v

(1) With regard to the verification of compliance with the prohibition of the

production of chemical agents, we shall have to be content with recourse to ad hoc

inspections based on complaint procedures, Lt the sameltime, it would be desirable
to cstablish a reporting system on the statistics of certain choemicel substances
concerning the amount of their production, preferably on a factary basis, exportation
and importation as well as consumption for different-purposes, so that those statistics
might bec used as part of the data forming the evidence for a possible complaint.
Since it is impract{bable,to report the statistics of all chemical substances, it
would be necessary to limit the scope of the items to be reported on. ile feel that «
( : certain levcl of lethal dosc by hypodermic injection could be employed as a criterion
- for this purpose. In suggesting this, we have taken into account the fact that the
information we have on the lethal dose of various chemicals has been obtained morc {ron
-_oxperiments on aninmals by hypodermic injection than from those by intraperitoneal or
intravenous injection cr by dosing through their mouths.
.8 the level of lethal dose (LD 50) to'be employed as the criterion, we suggest
0.5 milligrams per kilogram of body weight. That suggestion is beasged on tho
consideration that among orgenophosphorus. compounds, which have thc most poisoncus
effects of all chemically synthesized substances today, none, having a poisonous eff'ccl
not less than the level mentioned zbove, is used for pecaceful purposes. . dose of
0.5 milligrams per-kilogram of body ﬁoight by hypodermic injection has a lcthal
} effect equivalent to that of a dose of about 1.0 milligram per lkilogram of body weignhth
administered through the mouth.
(2) 'The following are the categorics which the chemical substances mentioned

above come under.,

( GE.70-17464
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(a) Nerve agents (e.g.)
VX
Sarin
Soman
Tabun :
Diethoxyphosphorylthiocholine

Diethyl-S-(2-triethylammonium-ethyl)-
thiophosphate

Dimethyl-S—[E;(S'—ethyl-S'—ethylthioethyl—
sulfoniun)-ethyl/-thiophosphate

(b) Toxins (e.g.)
Botulinus toxin
Tetrodotoxin
Ricin
Shikkimotoxin
(¢) ilkaloids
Lconitine
Gelsenicine
(d) Plant heart poisons (Cardiac-active glycoside)
Scillaren
Digitoxin
The substances listed in' (a) are nerve agents of the organophosphorus family.
f1lthough they do have the same effects as ordinary insecticides and bacteriocides,
they are unsuitable for such peaceful purposes because their toxic coffects are much
too powerful., Toxins, alkeloids and plant heart poisons are chemical substances
derived from animals, plants or microbes. While toxins are high molecular substances
consisting mainly of protein and have an anfigenous effect, alkaloids are low molecular
substances and have no antigenous effects., Alkaloids and plant heart poisons arc used
for medical purposes in very small doses. [lthough some of the alkaloids and plant
heart poisons nay be chemically synthesized for academic purposes, it is through the
extraction from plants that those substances are produced in any significent quantity.
(3) Cn the basis of the above considerations, relevant items to he reported on
would be nerve agents of the organophosphorus family and the intermediates in their
production. Since nerve agents thenselves cannot be used for peaceful purposes and

should be unconditionally prcohibited, it would not make sense to require statistics
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on them. Jccordingly, the items to be reported on could be limited to the>following
seven kinds of substances: yellow phosphorus, phosphorus trichloride, phosphorus
oxychloride, phosphorus pentachloride,. phosphorus pentasulfide, dimethylphosphite and
methylphosphonic dichloride. They are intermediates not only,in<the'pr6duction of
nerve agents but also in industry for peaceful purposes. ’ .

If new chemical substanceslwere discovered whose poisonous effeét equals or
exceeds the level mentioned earlier,. it wouldibe.necéssary“to‘consider the addition of

such substances and their intermediates to the list of itens to be réported on. In

_order to do this, those chemicals whose poisonous effects are reported in academic

periodicals or mcetings to be the same or morc than. the level suggested above and new
chemicals which have been made public without‘any reference to their toxic effects and
which oxperts picked out as those which might have considerable toxic effects must be
tested by an appropriate international research institute.
2. Technical method of on-site inspection | ‘

Ls a possible technical method of on-site inspection of the production of chemical
agents, the following one might be considered.

In recent years techniques of microanalysis have been developed to check
quaentitatively the contamination of rivers or living things by agricultural
chemicals, Those techniques could also be applied in on-site inspections.
For instance, we should be able to apply improved gaschromatography to
microanalyze substances from the chemical plant concerned existing in very
small quantities in liquid wastes, the soil and dust in and around the premises,
on the production devices or on the workers' clothes. If an enission electrodc
for a flume thermionic detector is attached to the nozzls of a flane
lonization detector in gaschromatography, a high sensitivity will be shown by
phcsphorus compounds and the minimum amount detectable will be 1 x 10—l;g/soc.
Thercfore, by using this method of gaschromatography, it would be possible to
identify an unknown substance contained in a sample by compearing its retention
time with that of authentic substances, such as VX.

Even when the subglance itself cannot be identified through the nethod

described abcve, we could obtain considerable information by detecting the
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phosphorus, halogens and éulphuf possibly contained in the sﬁbstance.- If we
use a coulometry detector, the minimum anount required for detecting sulphur
and halogen compounds will be 1 x lO-sg. Employing that method in combination
with other analytical methods, it might be possible even to determine the
chemicel structure of the unknown substancec. _ :

VX, Sarin and Soman have in their structures phosphorusméthyl (alkyl)
bonds ‘which do not cleave in mild decomposition. Therefore, it would be-useful
for the detection. of the development, production and stockpiling of nerve

| agents of the organophosphorus family to check whether chemicals with
.phOSphorus-methyl (alkyl) bonds might be found in liquid wastes, ete.
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Worklnr Paper

on the [lements for a System of Control of the Complete
Prohibition of Chenical and Biolomical Weapons

Consideration of the complex problem of chemical and biological weapons clearly

indicates, that in the assessment of most countries it is indispensable and possible

" to reach as a matter of urgency an agreement on the prohibition of the development,

© production and stockpiling of all chemical and biological agents for war purposes and

on their elinination from existing arsenals.',

Consideraticn of this question has also demonstrated that one of the key problens
of its solution is the question of control or verification of the fulfilment of the
oblizations under a tpeaty on the total prbhibition of these weapons.

A study of the question’ of control leads to certain conclusions which could
provide a basis for further efforts:

First, there i1s a need to control the fulfilﬁent of the complete prohibition of

chemical and biological\weapons.under the treaty.

Second, it appears that it would be possible to introduce a type of control that
would be appropriate, adequate and politically acceptable even under the conditions
prevailing in the world today.

Third, the success of the control will largely depend on the degree of political
readiness or the part of governments to accept control. Technical problens do exist,
but their solution seems to be possible if a positive political decision is taken.

Control of the complete prdhibition of chenical and biological weapons, in order
to be purposeful and at the same time ﬁolitically acceptable, should above all mecet
the followving requirements:

Lo It should be effective to the point of leaving no possibility for secret
violation of the treaty of majof significance,

2. . It should not inflict commercial or other damage through the disclosure of

industrial, scientific or other secrets.
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3. Its functioning should be relatively easy and simple, at both the national
and international level.

4o  The cost of control system should be kept to a minimunm.

Obviously, it would be inpossible to maintain one hundred per cent control over
all institutions aﬁd,installations which could be utilized. for research, developmnent
and production of chehical‘and”biologidgl‘weapons. However, such control is not
necessary to achieve the desired objective.

It is evident that it would not be possible by any reasonable kind of control to
prevent the clandestine production of limited quantities of chenical and biological
weapons, which would have no real military significance.

In devising such a control system the overall operation of which would provide
sufficient guarantees for each party to .a treaty, two categories of neasures may be
required: '

1. NATIONAL LEGISLATIVE MEASURES OF RENUNCIATION AND SELF~CONTROL BY
EACH COUNTRY

‘(a) The enactment of a law prohibiting research for weapons purposes and of the
‘development, production or stockpiling of agents for chemical and biological weapons.

(b) The enactnent of a law for the compulsory publication of certain data from
this sphere, which would facilitate international control, as for instance, the nanes
of institutions and facilities engaged in or which, by their nature, could engage in
the activities prohibited under the treaty. Certain data concerning the production
" of such materials or agents which could be used for the production of chemical or
biological weapons would be regularly submitted to an international organ, The
general list of such data would be established by the treaty itself, in an amnex.

(c) The taking and promulgation of a decision to eliminate existing stockpiles
and to abolish proving grounds for the tesﬁing of these weapons, and all installations
related exclusively to such weapons.

(d) The cessation of training of troops in the use of chenical and biological
weapons and the deletion fron army nanuals of all such instructions with the exception
of those sections dealing with protection against chemical and biological weapons.

It is self-evident that a treaty on the Complete Prohibition of All Chemical and
Biological Veapons will w«lsc preserve the rights of countriesz to continue research,

development and producticn of means of protection.
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Some of the present military institutions in this field could be re-adapted for
research work for peaceful purposes or for protection, in keeping with the provisions
of the treaty regulating these matters.

In enacting such laws, an exception could be made, in line with the provisions of
the treaty on the Complete Pfﬁhibition of Chemical and Biological Weapons, for types
and quantities of agents used for riot control purposes within the country.

The enforcemént of these laws would be left up to each individual state.

National legislative measures of renunciation and self-control should represent
the most inportant group of measures and the main deterrent to possible violation of
the treaty on the complete prohibition of chemical and biological weapons.

A1l national legislative measures of renunciation and self-control by each
country should be preceded by the enactment of a law placing under civilian adminis-
tration or control - the Ministry of Health, the Ministry of Industry or a similar
organ - all institutions now engaged in the research, development or production of
chemjcal and biological weapons, Such a measure would significantly facilitate the
implementation of the treaty and reduce the possibilities for illegal production of
chemical and biological weapons.

2.  MEASURES OF INTZRNATIONAL CONTROL

(a) The collection of certain data which States would publish and report in linc
with their internal legiélation (Iten (b) from the first group of measures), and other
relevant information which could indicate whether any prohibited activity was being
undertalen., |

The collection, receipt of reports and analysis of these data would be carried
out by an international organ, one of those already in existence or one that would be
especially set up for this purpose, which might also discharge other functions in
connexion with the control of the prohibition of chemical and biological weapons.

(b) Governments should, at their own initiative, and within the framework of
consultations and co-operation in good faith, if the need arises, make it possible
through an appropriately regulated procedure, in accordance with the concept of
verification by challenge, to ascertain that there is no activity on their territory
prohibited by the treaty,

(¢) The complaints procedure to the Seccurity Council.
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PROCEDURE IN CASE OF;SUSPICIGN OF VIOLATION

In case any partj to the treaty harboﬁrs‘ahy doubts about the implementation of

~provisions of the treaty by any other party, it should enter into discussions and
" consultations with such other party with a view to clarifying the situation'gnd
~ removing such doubts, - ' |

- In case of suspicion that the treaty on the éomplete'prohibition of chemical and

- biological weapons has been violated, a State harbéuring the ;ﬁspicion, should inform

‘other parties tO'the'tréaty’and also apply to the international organ, subnitting the

necessary information for the purpose of preliminary investigation, which should he
provided for. A h ‘

On this‘basis, the international organ would contact the state under suspicion,

"for the purpose of naking relevant enquiries or conducting a preliminary investigation

to ascertain whether the suspicion is founded.

If the procedure undertaken does not yield a satisfactory solution, the country
under suspicion nay offer_verification under the "verification by challenge®
procedure. '

If the State harbouring the suspicion considers it has not received a satisfactory
reply after this procedure, it may address itself to the Security Council which would
endeavour urgently to find a solution.

The right of countries to address themselves to the.Security Courdeil remains

unaffected and they may resort to it at any stage of the abov: procedure.
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Vlorking Paper on the complete nrohibition of

chemical and bacteriological weapons

l. The nain problem as regards chemical and bacteriolcgical weapons is to aclieve
their complete prohibition, namely the prohibition of their use, development,
production and stockpiling and the destructién of stocks of such weapons.

The problem of prohibitiné the use of chemical and bacteriological wveapons is
solved by the Geneva Protocol of 1925. This Protocol, to which about seventy Statces
are parties, embedies an important and generally recognized rule of international
law-prohibiting the use of chemical and bacteriological warfare methods. Tt may be
noted with satisfaction that the Protocol has recently been ratified by Japan and
Brazil. Ilowever, the United Stétes of America, which has a very highly developed
chemical industry «and produccs and uses chemical means of warfare, is as yet not a
party to it. 1In the presént situation, ir order to bring abrout a general renunciation
of the use of chemical ‘and bactericlogical weapons and thereby make the Geneva
Protocol more effective, all States of military importance, and in particular the
United States of America, must by acceding to the Geneva Irotocol undertalic not to wis

chemical or bacterioclogical means for military purposcs.

The complete prohibition of chemical and bhacteriological weanons can only

achieved by the renunciation on the part of 3tates of the development, vroduction o
stockpiling of aguch weapons and by their undertalzing to destroy such weapons. It

this solution of the problem of chemical and bacteriological weanons which is cnvico s
in the draft convention of tlic nine socialist countrics.

2. The conclusion of a convention on the prohibition of the production and stocli-
piling of chemical and bacteriological wecapons and on the destruction of such wounols,
widely accedced to Ly States- throughout the world, is aimed to lead to the complote

elinmination of such weapons. This would completc the process which was initiated

GL.70-17477
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the conclusion- of the 1925 Geneva Protocol. It would also solvc the question of the
reservations to the Protocol enteréd-By a number of States. Those reservations, which
have the-cffect of providing that the prolibitions of the Prutocol arc binding only
with respect to States which are Partics and that they ceasc to be binding with respect

to any State whose armed forces do not observe the restrictions laid down in the Proto-

 col, have played their part in preventing the unleashing of a war involving the wide-

spread use of chemical and bacterioclogical methods. The rescrvations served as the
basis for tie warning issued by the Allied Powers to the Goverriment of Hitler Gernany
conecrning the possible usc. of chemical weapons by the latter during the Sccond Vorld
Vlar., -

The conclusion of a convention aimed at the complete elimination of chemical
and bacteriological weapons from the military arsenals of States will make the question

of reservations to thc 1925 Geneva Protocol superfluous.

" 3, The proposal by the United HIingdom to conclude a convention solcly for the

prohibition of biological weapons not only fails to solve the problem of the complete
prohibition of chemical and biological weapons, but'in cssence means the cxpansion

and legalization of chemical means of warfare. Given the preseat rapid progress of

. science and technclogy, it is precisely the chemical weapons which proscent the greatest

danger, since they have assumed an important place in the armed forces of a number of
States. Such weapons have alrcady been widely used in the past and arc bLeing used at
the present time. It is generally recognized, however, that the use of biological
weapons involves trenendous risks, cven teo the country that might usc them as a means
of warfare.

Chendical and bactcriological weapons have consistcﬁfly been consicered together
in view of the coumon characteristics of thesc tyves of weapons ci mass destruction.
The nrohibition of the use of chemical ond bacteriological weapens i provided for in
a single intcrnational instrument - the Geneva Protocol of 1925. [Attounts to adont o
different approach to the prohibition of chemical weapons and hiological weapons
and proposals to provide for their prohibition in scherate agreeuents will mean under-
mining the existing generally recognized rules of international law cmbodicd in the
Gencva Protocol, wlich adopts a unified approaci to chenical and bacteriological
(biological) weapons alike. In these conditions, the implementation of the United
Kingdom proposal, which is based on a separate approach to chemical cnd bacteriological
weapons and provides for the nrohibition of the latter alone, congtitutes a direct
danger in that it will promotec the build-up by States of arscnals of chemical weapony

and increasc the risk of the usc of such weapons in intcrnational conilicts.
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k.,  The draft convention on the prohibition of the development, production and stock=-
piling of chemical and bacteriological weaﬁons and on their destructicn, proposed by
the nine socialist countfies, contains prcvisions enéuring tlie strict observance of
the terms of the agrecment by the parties to the Convention, Thosc provisions have
been arrived at on the assumption:that the esfablishmént of a systen of international
verificatien to determine whether chemical and bacteriological weapons are or arc not
being produced in a given cowntry is an cxccptionallylcomplcx and practically
impossible task, since the process of manufacturing chemical and bacteriological
substances for pcaceful purposes is eSsentially no different from that of their

production for military purposes. Under such circumstances, the nost reasonable metlhiod

is control excrciced by national Governinents, each of which will thus be internationally
responsible for ensuring that not a single industrial wndertaking or citizen in its
country engapges in the development or production of chemical or bacteriological wcapon:
and that no such weapons arce being stockpiled in the country's military arscnals. The
relevant provisions arc contained in articles 4 and 5 of the draft tconvention proposcd
by the socialist countries. They are supplemented by article 6, vhercby the narties

to the convention undertake to consult and co-operate with one another in solving
problens comnccted with the application of the convention.

Of grecat importance also are the additions to the draft convention of the
socialist countries, sponsored by Hungary, Mongolia and Poland (CCD/285), concerning
the involvement of the United Nations Security Council in the investigation of cases of
violation .of ‘theccmreeatiom,

The mcasurcs cmbodied in the dAraft convention of tlie nine socialist Stautes for
ensuring the ilmplementation of the convention are sufficicntly strict and at the sane
time sufficicently {lexible, and they enable the Governments themselves to choose such
ricthods of control as, in their view, will most effectively guarantee implenentation

G <t

9

G

of the terms of the convention. Those measures do not limit the rignt of State
they so wisch and if they reach agreement on the natter, to have recourse to nethwods of
an international character. That possibility is covered by the provisions of article
5 A nuwiber of proposals put forward by members of the Disarmauicnt Committec,
including Sweden, Morocco and Yugoslavia, with a view to developing tlie system of
control envisaged n the draft convention of the nine Socialist countrics, are
intercgting and merit carcful congideration and further claboration.

Nevertheless, it 1o quite obviously nccessary to maintain

a balance in considexd..

che political aspects of the problen of the nrohibition of the development, productio:
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and stockpiling of chemical and 'bacﬁeriological weapons and the technical aspects of
the problem of control over such prohibition. Thé attexﬂpts being made to base the work
of the Committee on just the study of the technical features of the problem of control
may hinder or in any case considerably delay the adoption of a political decision,

which is necessarily the priority task in solving the problem of the prohibition of
chemical and bacteriological weapons. Past experience, and in particular the activities
~of the League of Nations, shows that channelling disarmament discussions along the lines
~of technical expertise and deferment of political decisions resulted in failure to reach
an agreement. This should not be lost sight of during consideration of the problem of
lthe complete prohibition of chemical and bacteriological weapons.
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Additional‘Working,Paper on the Problem of
Controls Over. Chemical Weapons -

(1) 'In the working paper tabled by the Itelian delegation on June 30, 1970
(CCD/289) the following concepts were, in particular, stressed: (a) the establishment
of an‘effective system of controls is still the major problem among those that the
Committee will have to solve with a view to achieving an agreement for the prohibition
of chemical weapons; (b) the problem of controls presents some aspects that arc
predominantly scientific and a knowledge of which is essential before the various
delegations can profitably embark on the discussioh‘of a draft treaty; (c) for the
purposes of such discussion, the technical studies which are already at the disposal
of the Committee Should be appropriately supplemented by a specific study on th
problem of controls of chemical weapons to be undertaken by 2 special group of experts;
(u) the Committee should itself guide the groupnon its labours deciding beforehand
the lines on which it should work and the specific subjects with which it should deal.
(2) During the informal’ meetlng held on' August 5, 1970 and on other previous
occasions, many delegations made valuable contributions to the discussions of the
Committee by presentlnv their views and asking technical questions on the problen
of controls over chemlcal weapons. .

The Ttalian delegatlon wishes, on *ts parL, to Iormulatb a number of questions
of technicel nature, in the hope that this may help the work of the Committee:
(a) Assuming that, for the substances listed in the Japanese and Canadian

papers (CCD/288 and CCD/300) a control prublnm arises only when conolderablb

quantities are 1nvolved, is it possible to establlsh, by mutual uonsenu,

a listing of the large chemical industries which produce and practically

control the products concerned?

\
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(b) Taking for grahfed that such a possibility exists,does the fact that large
quantities of these substances are mainly used by big industries involved in
peaceful production make it easier to control any leak of such products
towards non-peaceful uses?

(¢) Granted the hypothesis that it 15 poéélble to exercise an overall control
of the production and the flow of these substances, what is then the minimum
percentage variation which, if not justified on economic grounds, could give
rise to the suspicion that the final destination is not meant for peaceful uses?

(d) If a percentage variation of a specific factor in itself is not suitable as an
indicator as to the destination of the product for warfare purposes, could this
same factor acquire a decisive importance when combined with the percentage
variation of another factor related to the former?

(e) Does an international organization exist which could contribute effectively to
verifying the production and the flow of the substances concerned and, if it
exists, could it include this task in its present structure or could it do so
through minor structural and organizational changes?

(f) Taking for granted that such an organization exists, could its contribution be

’ sufficient to establish a founded suspicion that a violation has been committed
and thus justify a complaint?

(g) Could the present trend which aims at eliminating phosphates organic compounds
as insecticides help the solution of the problem of controls?

(3) In the opinion of the Italian delegation, technical documents such as the ones

mentioned above represent examples of the very contributions which, in working paper

CCD/289, we suggested should be tabled by the various delegations to the C.C.D.

It will be recalled that in paragraph 5 (c) of the same working paper it was
proposed that "each delegation should instruct the appropriate body in its own country
to suggest a list of specific technical themes to be developed and studied in more detail

We believe, however, that tabling such technical documents cannot be considered
sufficient in itself. In our opinion, more appropriate methods should be envisaged
so that contributions by individual countries could be fully utilized by the C.C.D.

To this end, we supported the idea of setting up a group of experts with a view to
organizing the work that each competent national body would’carry out. Moreover, in
order to enable the group of experts to produce, within a relatively short time, a
useful document for the specific purposes of the Committee, we also suggested under
paragraph 5 b, ¢, d, e, of our working paper, a particular procedure according to which

the group should be given appropriate guidance by the Committee itself.
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v 1. Any consideration of the possibilities of verifying an arms control agreement in

' the field of C and BV must take account of all possibilities, both political and ‘

/ technical, by examining the feasibility of available technical methods in the light of

l existing political constraints.
2+ The verification requirements can be simply stated in the form of a question:

l "hat technically feasible, and politically acceptable, measures would be adequate to
guarantee any international agreement for chemical and biological arms control at the
present time?" This paper sets out to examine in this light and in a prelizﬁinafy way

' a number of suggested techniques as a contribution to informal discussion of the subject.
3. In the case of BW which is not yet established as a military weapon, we have nade

. it clear that we consider that no verification of production, testing and stockpiling is
possible, but that the complaints procedures associated with the UK draft Convention on

.(’ Biological Methods of Warfare, and designed to deter any would-be violators, would

reduce the risk of accepting an unverified Convention to a level which would be

' acceptable at the present time.

Zise Chemical weapons, on the other hand, were used extensively in the First World War,
and stockpiles of vastly more lethal CW agents exist today and military doctrine openly

l envisages their use on an extensive scale in war. The fear of this is enough to lead a
number of states to develop and deploy expensive definsive equipment. Verification of .

l CW agreement covering the production, testing and stockpiling, as well as use, of CW

would therefore need to be extremely reliable before the risk of entering into such an

l agreement could be reduced to an acceptable level., Thisis the problem we must try to

solve,

l Requirements:

5. To ensure compliance with any CW agreement, one might need to verify, to an

acceptable level of risk, all or any of the following:

. GE,70-18318
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& (a) that existing weapons or their component parts have been destroyed
and/or that no such weapons or component parts are held;

(b) absence (or cessation) of production of CW agents at declared

facilities;

(c) absence of any undeclared production, testing and storage facilities.
Verification measures involving even a modest degree of intrusiveness appear to be
unacceptable to a number of states. Direct coﬁfirmation that international agreements
were not being broken might thus have to depend entirely on information obtained by
external means, and the only such means so far suggested are observation satellites
and remote gensors. ' |

Observation Satellites:

6. This possibility has been carefully studied. In our view detection of CY field
tests by this technique presents serious difficulties. First the possible test site
itself must be detected (and it may not require fixed installations). Then the tests

themselves must be detecfed, and differentiated from other possible types of fiecld tests,

‘including tests of CW defensive equipment. Additionally, one must assume that a state

wishing to test in contravention of an agreement will attempt to conceal the fact - as,
for example, by testing at night or in conditions of cloud cover. Altogether it would
seem that the likelihood of detecting field tests by satellite observation would be
very low. Identification by satellite photo-recbnnaissance of a chemical agent plant
(which might be part of a large industrial complex) would be even more difficult.

Atmospheric Sensors:

7. We have also looked into the possibility of identifying the minute atmospherie
concentrations in which chemical agents resulting from field tests might reach extra-

territorial detectors. Here we are faced with the problems of discriminating such

-concentrations from a background of normal industrial air pollution. An indication of

the atmospheric concentrations in which agents might occur at various distances from a

field test may be obtained by extrapolation of data published by the Swedish Delence

Research Institutc. This gives the concentration at various distances downwind of an

2>
initial airborne source of 10 kg of an involatilc agent; by about 7 lau the concentration
is only 0.05 mg/cu. metre, and simple extrapolation gives a concentration at 50 la cf

\

-12 g S ” sa R o
the order of 107" mg/cu.m (a million millionth of a milligramme). This rough estimate

is given to indicate the crder of magnitude of the problem of rcmote detection - the exact

values are ncolt important.
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8. At the far greater distanées at which sensors would probably have to operate, the
concentration would not only be much lower by reason of simple dilution, but important
additional factors could reduce it still further: for example, wash-out by precipitation
end horizontal separation of air masses, with subsequent differing wind directions at
different levels. The effect of dilution could, in theory at .least, be offset by the
sampling and concentration of very large vélumes of air, but even if this were practicabl
it seems unlikely that it couid compénsate for extreme dilutions.

9. Because of the mass of other chemical and biological pollutants in concentrated air
samples, highly specific and sophisticated analytical techniques would have to be
deﬁeloped. The only technique which currently appears feasible is the use of gas-liquid
chromatography incorporating a phosphorus detector, followed by the examination of
appropriate fractions by mass spectrometry to identify the actual nature of the
phosphorus-containing material by comparison with the spectra of known compounds.
However, it is not known whether the sensitivity of even such an advanced technique would
be sufficient, and its practical application would pose many problems. For example, if
the sensitivity ~f a technique were of the order of 10_9 mg (i.c. not less than a
miilionth of a milligramme could be detected) then in order to detect the field test
quoted earlier, at only 50 km from the source a million cubic metres of air would have

to be concentraten to give a detectable sample. . This also assumes that the large
quantities of other pollutants which would thereby be concentrated would not interfers
with the detection process.

10. Positive results, assuming that sufficicntly sensitive techniquecs were developed in
the future, would also demand an assessment of the source of the material detected,

This would ccrtainly require the provision of extensive metcorological data (from within
the suspected neighbouring country) and even then might prove impossible in the prescni
state of the art.

Effluent Sensors:

11. The possibility of cstablishing the existence of a chemical agent production plunt
by the detection of unique indicators (if they exist) in rivers downstream of an
efflucnt discharge has also been suggested, though this technique has yet to be fully

evaluated.
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~12. Large scale production of nerve gases migi.. be possible at only a felatively few
riverside sites in any partlcu__r country. However, a factory in which these agents
were made might als> manufacture unobjectionabla phosphorus compounds, resulting in an
effluent discharge analogous to that from nerve gas manufacture. Thus, as well asg
having a high dllutloa in the effluent of nerve gas products or their 1ntermed1ar1es,
there is ulso thv 1Lkellbcoa of other waste products having similar chemical. properties.
Such a complication would be further exacerbated if the plant were situated in an
industrial ccmplex such as' those found on major rivers. Similar considerations would
apply to the detcction of effluent discharged in the sea.

13. Should particular agents be made on a smaller scale, the effluent might be run to a
sewage disposal system where its dilution would become enormous. Of course, as in the
case of the US Newport Chemical Plant described in the US Working Paper CCD/293,

nerve gas plant could dispose of waste products into deep wells rather than by discharge
into a river or the sca.

Def'énsive Measurcs:

14.~ IT all the techniques discussed above were developed and applied, the almost
insoluble problem would remain of attempting to prove a negative, especially from
limited and wncertain indicators.

15, Where access to deployed military forces was not possible, confirmation of the

_&" e of chemical weapons or of destruction of stocks could not bec guarantee d. A

al

sequence of this might well be the continued development and issue of defensive

(\

equivment;, and its use in traoining exercises. Evidcnce of such defensive training alone
provides no proof of the possession, or lack, of offensive C weapons; the use of chemical
Ve apfn simulants, for' example, could either be a means of reinforcing defensive
moacurcs, or cf providing practical training in the employment of actual chemical
WeRpons .

16. On the other hand, the continued absence of chemical defensive equipment and
associated training frcm the military forces of a state might well contrioute, in
conjunction with other factors. to confidence in the abscnce of a chemical weapon
capabilitr. However, the collection of such information would nccossitate a reduction
in the level of the political constraints implied in the preceding discussion, and one
must azcept that a Cd agreament would need to take account of the degracs of access

vhich diffcring political systems allow.
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The Problem of Access:

17. Many of the verification suggestions already made in the Committee, for example
the control of phosphorus production (suggcsted by thc Delegation of Japan) a system of
openness and reporting (outlined by the Swedish Delegation) and a variety of on-site
inspection procedures (discussed by the USA, and included in the SIPRI Report Part IV),
would either require a high degree of intrusiveness or depend to a considerable extent
on the availability of detailed published. information. This might involve, for cxamplec:
(a) budgetary and fiscal information on defence research, development
and production; '
(b) identification of likely targets for on-sitc inspection;
(¢) examination of statistics of chemical industry production and
distribution;
(d) access to, and monitoring of, national transporﬁation networks;
(e) cxamination and sampling of effluent disposal systcms at
suspected sites;

(£f) dircct inspection of plant and equipment at suspected s

]

itess;

U

(g) examination and identification of raw materials entering suspected
sites. ‘

18. A number of these factors have alrecady been examined, both in interventions and
in working papers laid before the Committece. But to take the single example of (d),
that of national transport networks, the size of the task involved - quite apart from
the question of the political conditions in which close observation of trains and road:
would be possible - can readily be illustrated. There were for examplec in the UK at
the end of 1969, 12,098 miles of major rail routes, and 19,000 rail bulk liquid carricrs
(tank cars). On the roads, there were estimated to be upwards of 20,000 licensed ro:c
tankers,
19. A nation intending to contravene a ban on the production of Chemical Veapons necd
not, of coursc, mcve the necessary raw materials or finished wugents by means of such
obvious verification targets as tank cars or road tankers. Almost any road or rail

vehicle, and many aircraft, could carry containers or such materials or agents.

B
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20. Cleérly some of the techniques listed above might have considerable rclevance in
certain circumstances, for cxample wherc a state wished to invite‘inspection of a
particular facility in order to disprove al.legations by others; but not all of them
would be practicable. [Lqually, by no means all states would seem likely to accept the
application of such techniques where they.themselves are concerned, '

21, Ue conclude, therefore, that considerable problenms still lie ahead if the

verification requirements for an acceptable CW agreement are to be met. It is, however,

the intention of the United Kingdom to consider every approach, both technical and
political, which might help to achieve the goal of an effective abolition of the

possibility of chemicals as of biological warfare.,
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;. The international community has, during recent years, been increasingly concerned
by developments in the field of chemical and bacteriological (biological) weapons and

by the grave dangers posed by such weapons to humanity- and the ecological balance of

nature. ,
2. Tt is now universally recognized that prospects of international peace and security,

as well as the achievement of the goal of general and complete disarmament under

S _ NS BNy SN NS SN SN _nu

effective international control, would be enhanced if the development, production and

stockpiling of chemical and bacterwologlcal (biological) agents intended for purposecs

of' war were to end and if they were eliminated from all military avsenals.

3. The Geneva Protocol of 1925 prohibits the use in war of all chemical and i

( bacteriological (hiological) agents. The General Assembly has, by resolution 2162 B{XXI).
called for the strict observance by all States of the principles and objectives of the
Geneva Protocol of 1925, condemmed all actions contrary to those objectives and invited
all States, which had not already done so; to accede to the Protocol. The General
Assembly has, by resolution 2603 A(XXIV),'alsc made a clear affirmation that the
prohibition embodied in that Protocol was comprehensive and covered the use in
international armed conflicts of &ll blological and chemical methods of warfare,
regardless of any technicul developments.
4o In addition to the existing parties to the Geneva Protocol of 1925 there are other
States which are considering accession, to or ratification of the Protocol. There are
some who have unilaterally and unconditionally renounced one or Loth types of weapons.

J These are welcome developments.

5, The Repcrt preparcd by the United Nations Secretary-General, in accordance with

the General Assembly resolution 2454 A(XXIII) with the assistance of consultant

-

experts, on chemical and bucteriological (biological) weapons and the effects of their
possible use, and the Report of the World Health Organizaticn's group of consultants
, 7™, 70-18655
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on health aépepts of éheﬁibal and biological weapons, and other studies on the subject,
underline the immensé importance and urgency universally felt in regard to reaching
agreement to halt the development, production and stockpiling of all chemical and
bacteriological (biological) agents for purposes of war and to achieve their effective
elimination from the arsenals of weapons.

.6, It is essential that both chemical and bacteriological (biological) weapons should
continue to be dealt with together in teking steps towards the prohibition of their
development, production and stockpiling and their effective elimination from the
arsenals of all States. It is the conviction of the Group of Twelve that an effective
solution of the problem should be sought on this basis.

7. The issue of verification is important in the field of chemical and bacteriological
(biological) weapons, as indeed adequate verification is also essential in regard to

- the success c¢f any measure in the field of disarmament. Reasonable guarantees and
safeguards should, thercfore, be devised to inspire confidence in the implementation

of any agrecment in the ficld of C and B weapons. Verification should bc based on a
combination of appropriate national ahd international measures, which would complement

and supplement each other, thereby providing an acceptable system which would ensure
effective implementation of the prohibition.

8. The Group expresses the hope that the basic approach, as outlined in the preceding

paragraphs, concerning the task before the Conferencc of the Committee on Disarmament
in the field of chemical and bacteriological (biological) weapons would receive general
acceptance so that an early solution could be found in regard to the prohibition of the
production, development and stockpiling of such weapons and their effective elimination
from the arscnals of all States.
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Given the five bonding elements and four bonding positions, the total number of
-combinations into which they can be arranged equals 625, = ibout 20 of these possible
structural combinations, or classes, have been found to be sufficiently toxic to be
useful as poisons, and only six classes are considered toxic enough to be effective
as nerve agents. (Discovery of additional highly toxic classes is possible).

Within these six classes of nerve agents, there is an elwost infinite number of
specific chemical compounds which could meet the common structural requirements.
However, as with the agent classes, not all of these compounds would be sufficiently
toxic to be useful as nerve agents. Also, the practicalities of the production
processes involved reduce further the number of potential agents. These considerations
refine the number of nerve agents we must consider from a theoretically inumense number
down to several thousand.

Our research determined that, with certain limiting assumptions concerning the state
of the art of organophosphorous chemistry, all the potential agents could be manufactured
using about 90 component meterials (raw materials and intermediates). If, at this point,
it were possible to say that, of the 90 materials only a few were required for the
production of all nerve agents, owr monitoring tasks could be greatly simplified. Such .
is not the case however; on the contrary, a rather low degree of "commonality" of materiale
was discovered, (The one exception to this statement relates to elemental phosphorous,
which is the only material coumon to all nerve agents. [Elemental phosphorous, however,
is used throughout the world in a variety of comuercial processes. To be conclusive
alone, monitoring of the impbntation, nroduction and consumption of elemental phosphorous
would have to be completely foolproof). Thus, to make any useful statement about the
manufacture of a given nerve agent, an economic monitoring system must consider
simultaneously oll, or almost all, of the 90 potential components.

There are several nethods by which a nation can provide the compcnent materials
for agent production: (a) by increasing its oun production of the reguired materials;

(b) by diverting materials from existing uses or from stockpiles; (ec) by iuporting

the required materials; and (d) by a combination of the above. Fron the standpoint of

a nation vishing to violate a ban on nerve agent production, the least detectable options
would be to increase production, especially if excess production capacity is available,

or to drawv on stockpiles, Diversion from existing uses is more risky since it necessarily
affects people and institutions dowmstresm in the »rcduction cycle. Tmporting wonld be

the least attractive option because the supply must be sought in other nations, making

disclosure nuch nore lilelrr,
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For statistical monitoring to be sﬁccessful; the pattern of production and
conéumption of the various materials would have to be "visible” against the background
of economic statistics of the country‘being monitored., This "visibility" would be
affected by (1) the quantity of nerve agent to be produced, which in turn defines
the quantities of materials required, (2) the ability of the country to supply the
required materiels from indigenous %roduction, (3) the complexdity of the econony,
and (4) the amount, quality, precision and timeliness of the daﬁa supplied.

The actual monitoring process would call for detailed data, for each country
monitored, on each potential component material in terms of (1) imports, (2) the process
of its manufacture,vorking backwards to initial raw materials, and (3) its commercial
end uses, including exports if any. Current data would need to be reported frequently
and with minimum delay. Historical data would also be required comparable to current
data to serve as a background against which to measure current trends and deviations.

The actual effort involved in gathering information would vary greatly from case
to case. It would be least difficult in a small country with a simple ecounomny,
willing to co-operate freely, with fast, accurate statistical reporting, with nany
open sources of infdrmation, providing xeliable consistent historical data, and which
possessed and/or imported few of the materials used to produce nerve agents. Js we
nove away from this example, the level of effort required would increase sharply
and the reliability of the data being monitored would diminish.

Limitations and Problems of Economic Lionitoring
Our research indicates that the success of an economic mcaitoring system depends

on having a free flow of accurate, consistent, timely data, over a considerable span of
time. Cross-checking with related statistics would be necessary.

ILyven assuming full compliance by all parties to a treaty involving economic
monitoring, there are certain disadvantages and problems inherent in the metlhiod itselt.

(1) Vith the best of intentions, the problem of honest error exists. In derivin:
statistics for non-arms-control purposes, problems such as in-procass wasie, veriatious
in process yield or efficiency, changes in the nature of the product, and fluctuctions
in inventory con lead to significant error in the statistical results.

(%) 2 related problem, again not peculiar to arms control, is that statistical dab..

“are not always uniform or consistent in terms of terminology and coverage, and. thereforc

may not be strictly comparasble.
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(3) Statistical data are often pubhshed only after a considerable time lag,
i ,espec:.aJ 1y where the data are volum:mous, ‘complex or require cons:.derable malJ51a.
: (4) 1In sorme cases, the collection of ‘data might become intrusive. If the data
“were detalled and extensive enough they-right disclose more than just Cll-related
activities; perhaps even some of military significonce. In some cases proprletarv
‘commerclal processes and secrets mignt be disclosed to competitors.
\(5) For purposes of verifying a Cl.treaty, some data vhich might be assumed
to be useful in fact could be misleading. - TFor example, statistics on cheuwical industry
‘ enployment and investument are often hard td relate to figures in. production, due to
variations in factors sucir as classification terminology and labour productivity.
- Apert frow the problems, above, inherent in the method of sconomic monitoring,
‘a second..order of problems arises if one assumes that an economic moni'toring system
rmust-be capable of identifying deliberate attempts at deception.,  Our studies on
economic nonitoring have been able to develop no effective way of dealing with the
‘problem of existing sﬁockpiles of -CW. ngents. .lso, they underline the problem of
" identifying small evesions. Shou.ld a nation not now pbssessin.g CY stockpiles so desire,
it could possibly initiate CY agenu production by gradually increasing production of
raw materials and intermediates without altering its reported statistics, or by small
diversions, or both. . Such a graduo.l approach would be extremely difficult to detect
' ' by statistical methods, espec:.allv in a large coiplex economy. .
Preliminarv Conciusions and Comments
(1) The indirect nature of econowic monitoring, which dealslwith'records of
;events rather than the events ‘themselvss, is both its strength and its wenlmess.
On the one hand, such monitoring is non-instrusive and relies cntirely on unilateral
- enalysis of reported data. However, even at best, it can show only the syuptoms of e

violation and not the violation itself.

(2) The 1ole of econociiic monitoring will very greatly with the characteristics
of the country heing monitored. It would be most effective when applied to snall

countries with open socisties and non-autarchic aconomics. Large countries with closed
socletles and self-sufficient economies should face Jittle difficulty in rendering 1t
ineffective. -1y natlon capable of producing and stochplllnu Cll agents, ond motivated
to do so, wvould also be liliely to be: able to conceal this activity from the outside world,

in terms of reported data.

(3) ALlthough our investiszation of the contribution of economic monisciing is
still going c¢n, cuy pisliuminary conclusions are that, under optimm conditicons,
geonomic nonitoring could s of ancillewsy 1 but alone would now nrovide on ansusry
to, the verificution problem, It can seive as o precursor, guldc, susport and focusing

technique, but not ac o oulmtdiuve for direct techuical on~gite inupecilon.
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UNITED-ARAB REPUBLIC

Jorking - Paper concerning sugeestions on measures of .,
verification of a ban on Chemical and Biologicéal 'leapons

when dealing with the issue of verification of CBW, the following points need to

be taken into account:

24

(a) Cu cannot be banned without adequate verification.

(b) * Agreement -on a procedure of verification, despite apparent
difficulties, is nct out of reach. '

(¢) Verification need not be 100 per cent effective. That would be
both unnecessary and impossible to achieve.

(d) Verification has both a technical and a political aspect., These
two aspects must be, as much as possible,-reconciled.

(e) Aspects of verification must be considered in such a way as to
produce a solution properly adjusted to present day facts and
conditions, '

(f) Procedures of verification should be both national and inter-
national. They should complement one another in the most suitable
manner. '

Procedures of verification should fulfill two purposes: a nreventive one, secking

the non-occurance of a violation, and a curative one, to ascertain responsibilities in

case a viqlation has been cormitted. These purposes could, perhaps, be best acliieved

by the followiny neais:

7
(LN

(a) Lach state party to the treaty is tec undertake, within a certain periocd
of time from the entry iato force of the treaty, all necessary legal,
adninistrative and otherwise practical measures, conducive to ensure the
respect of the prohibitions and the eliminatiun of stockpiles of the banned
weapons.  Iurthermore, each party should inform the Security Counecil, or
perhaps an inpartial international body agreed to, on the steps 1t took in
this regard, as well as on the completion of the elimination of its stockpiles.

This procedure could be repeated whenever deemed necessary.

70--19197
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(b) Each state party is to undertake the forwarding of relevant and basic
information to be agreed upon to the above mentioned impartial international
body with a view to assist the technical process of verification. Furthermore,
assistance of existing competent international organs such as WHO, FAO etc. ...
could be called.upon,.. . N
(¢) In case of doubt arising'bodcefhiné'the activities of a state this would
have to be reported to the Security Council which could take the necessary
neasures of investigation. A complaint could be, of course, directly lodged
with the Security Council. ,
3. These procedures would notably increase in efficacity and credibility if there
would be incorporated in the treaty a provision on withdrawal therefrom as well as
another regarding a review conference. This would be a propervsaféguard for ensuring
the respect by all of the obligations entered upon.
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Working documcnt concerning the introduction of a
safeguard clause - CCD/285 - to the draft convention
prohibiting the development, production and stock-
piling of chemical and bacteriological. (biclogical)
weapons and on the destruction of such weapons :
(Doc.A/7655) nade by Mr. J. iiniewicz, Deputy-
Minister for Foreign Affairs of the Polish Pcople's
Republic at the 464th plenary meeting of the
Conference of the Committee on Dissrmament

.. After hearing the statements: of practically all the Members of this Comuittee it
has become obvious that its overwhelming majority definitely favours a joint treatuent
of chemical and bactcriological means of warfarc.

I shall then procced with few comments on our working paper (o.CCD/285) in
connexion with certain articles of the draft Convention as contained in doc.A/7655.

The system of complaints embodied in our proéosal, now bcfore you, has been, to
large extent, inspired by the provisions in respect of verification fofmulatcd in the
British draft Convention dealing with biclogical warfare. By referring 21l probleiis
having a direct impact on the security of nations to the Sacurity Council we are
making usc of the only organ of the United MNations which has the power to snforcs
necessary decisions and is authorized to undertake 3uch forms of investigation as
necessary and deriv .ng from the character ¢ the corplaint. ' ’

In the second paragraph of the proposed new article we are stating the obligati-n
of every Stalte to the Convention to co-operate in carryving out eny investigation, whicn
might be decided upon by the Security Council. Should the Security Council decide tor
example on the need for an on site inspection, then, of course, the inspcoction shoul.d
be carried out. In order to seccure a speedy action in such a circuwastance I thinl hh:l
a very intercsting suggestion has been put forward herc by the distinguished represcin.
tive of Japun, Ambassador Ab. in his statement of 10 March, when he proposcd thet
roster of experts on B and C warfeare prepared by the Sceretary-lencral of the Unito
Nations to be used for on site inspection should such need arise. The Polish delcg:

will not rail to give this proposal a morc thorough anulysis.
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When we speak of a systen of verifitation and control our primary concern must be to

ensure that it is within the scope of obligations assumed under the Treaty. Prcposihg
the said addition to the draft conQention we are fully aware of the fact, that any
system of complaint and verification must be credible and has to inspire confidence
in order to avert suspicion on the part of the signatories,

On the other hand we nust always keep in mind that'when exploring the most perfect
methods of compliance with any measure of disarmament, political realism should renain
our guide, if we rcally decsire to make progress. Iﬁdeed, we fully share the view
expressed by the distinguished répresentative of Sweden, Madame Myrdal when, in her
statement of April 9, 1970, she said: ’

"The main objective of any verification procedure is that it should gencrate

mutual trust". ' / _

We agrce and accept -this to be the very essential clement and factor of co-
operation; based on goodwill it may prove to be the most efficient if not the only
way to solve differences that might originate in the future between parties to the
Convention.

We also accept the view of the distinguished representative of Sweden, that
bomplaint procedurc does not secure full positive observance of the provisions of the
Convention by all parties concerned. But we should like to draw the Committcec's
attention that in the last two preambular paragraphs of the draft resolution of the
Security Council, proposed in our working paper, we are twice stressing the nccessity
to undertake proper steps as to ensure the strict adherence to the obligations sterming
out of the Convention. It means that the Security Council, in accordance wich its
statutory function deriving from the Charter of the United Nations is in a position
to take all appropriate steps resulting from the vrocess of the investigation so as any
would-be violator could have no chance to escape sanctions.

There are delogations hesitating in relying solely on the Security Council on
questions related to the application of safeguard of measures of disarmaieat bzcause of
the veto power of its permanent Members. We would not argue that one could not
theoretically concelve a norc sophisticated and more efficient system of security than
the one provided ror in the Charter of the United Nations, WNo better system of
security has been claborated up till now, and we doubt whether the forcsceable future
can bring changes in this ficld. UWe are convinced that the present systeir is valid

and fully sufficient for the purpose of the Convention on CBW.

¢
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; { - On the other hend we have to add, that many a painful problem in international

"I E relations remained and there are $ome which still remain unsolved not as the result of
any shortcomings of the Charter but simply as £he result of insidious disregard of

l its provisions and of the dccisions of the Security Council. . ,

} o The consideration of our working paper should in no way be separated from other

."., provisions of the draft convention dnd in particular i‘;‘om its art. V and VI.

! Article V is an importaqt'lnstrumcnﬁ safeguarding compliance with the provisions

iﬂ ' of the Convgntion. 'It providcs‘for thé,early adoption and enforcement by States - in

'l : accordance with their consti‘tutio‘nal_proécdure' - of the necessary legislative: and

2 administrative measures pertaining to the prohibition of development, production and
“I stockpiling of chemical and bacteriological (biological)/ wcapohs and to their destruc-
tion. One should not underestimate the inportance of the subject matter and the
I - enforcemnent power of its provisions. Like in other wellknown international instrunents
of that type, the draft Convention cnvisages the necd of supplementing international
I ‘obligations of States with corresponding national and administrative measures.
A pertinent interpretation of adiministrative measures that may be undertaken in thi:
I( ~  fulfilment of the provision of irt.V of the Draft has been spelled out by the distinguislicd
1 representative of Yugoslavia, Minister Vratusa, in his statement of March 10 whcin he
suggested that all States should place their institutions engaged in CRBW rescarch,
developnent and production under civilian o.dmiﬁistration.

Another possible important administrative neasure connccted with the implementation
of art.V of the Draft Convention could be the inclusion into textbooks decaling with
chemistry and biology of a formula indicating that the use of any chemical formula or
biological agent for any warlike purpcses constitute a violation of international lav
and will be prosecuted in accordance with the cppropriate national legislation. Every

individual must becouc aware of the danger represented in CBW and has to be preparsd fow

sone form of participation in the enforcement of the Convention banning the developwent

and production of those inhumanc means warfare. I cannot abuse the patience of this

h Committes mulliplying exanples of possible measures in this field. e are ready to
co-opcrate in spelling out other posgible practical measures to this end., In these

4

considerations of ours we arc guided by cur deep conviction on the necesesity of

mobilizing the mnssss »f tlhie peoples of the world against all the dangers of modern

g]ul
S e

warfare. That they wmizhl be not taken by surprise out of ignorance of the lothal armony

%]

ometincs coiwiled by their own governmeats. As Hr, Gomulka soid in hie speech @

v Ll

3. ¢ed Watioas Generol Assembly in 1960:

- .-l .
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"It is of the utmost importance that manki:i.. ve fully aware of the dangers inherent
in modern warfare. We have no right to conceal from the nations the truth about
the real effects of nuclear arms and of weapons of mass destruction. On the
contrary, we are in duty bound to spread this truth in order to make it easier

for all nations to join their efforts in the struggle ageinst the threat of war
for general and complete disarmament”.

The unfailing value of the safeguard provisions contained in art.V of the draft
Convention is based on the consciousness and awareness of millions of peoples.
Particularly those workers, farmefs and technicians proud of their participation in the
setting up of a better world and not of its utter destruction. Together with the |
scientists engaged in research, given the proper instrument of international law, their
attitude can constitute a valuable guarantee that the Convention proposed now by the
socialist States will not be violated. _ ‘ .

The problen was raised as to how the national enforcement in different cconomic and
social systems could be carried out. It does not seen to be a great problem, Uhen the
interests of entire bopulations are at stake, when we deal with crucial problems of peacec
and human survival - fhc feelings and actions of individuals are very much the same,
irrespective of political systoms under which they are living. As far as ue are concerned,

we firmly belicve in their final judgement. ...
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2 March 1971
Original: ENGLISH

1HE NETHERLANDS

Working paper concerning the prohibition of chcmical
warfare agents

One of the problems in the fizld of & prohibition of the development, production
and stockpiling of chemical warfare agents and chemical weapons is the necessity for
distinguishing betwecn agents which have and agents which do not have legitimate uses

for civilian purposes. Whereas the former category is likely to be suitable for
conditional prohibition only, the latter category could, in principle, be prohibited
unconditionally.

This paper intends to contribute to the formulation of a basis for delineating
which chemical compounds should be included in such an unconditional prohibition. It
concentratcs on the nerve gases because, mainly as the result of their superior toxic
properties, these gases constitute the most serious threat among chemical warfare agents.
(8ee the reports of the Secretary-General of the United Nations and of the
World Health Organization).

During the informal session of thie CCD on April 22nd, 1970, Llhe Swedish delegation
circulated a tentative list comprising o number of agents which could be subject Lo an
unconditional prohibition. In spite of the comprehensiveness of the list, which
includes inter alia several nerve agents, it may well be incomplete as it 1imits itself
to a restricted number of examples of Lhe differenl Uypes ol agents,

In ity working paper of Augusi A, 1970 (CCD/301) the Japanese delepation suggested
te use the lethal done as a criterion for the purpose of a reporting sy:tem on the
statistics of certain chemical substances. This critericn seems Lo be a very useful
approach to the problem of formulating a prohibiticn. In the opinion of the Nethcrlands
delegation the propcsed subculaneous tnxicity of 0.5 adlligram per kilogram of' body
welght would be an acceplable Level provided thal Lhe anioal(s) referred Lo and Lhe
mebhiod of application arc very well standardized. However, Lhe fact that several
compounds which find very useful and Logitimate medical applications also show the
proposed or a higher toxicity level, wakes it difficult Lo use tihe lechal dose an Ghe
sole criterion Lor defining a range of agents that could be subject Lo an uncondi' lonal
prohibibicn.

GE.71-3669
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Tho lists of compounds forming part of the forementioned Swedish and Japanese
rronosals contain some representatives of the nerve gases. Rather than to present some
vill-known exemples as a basis for prohibiiion purposes, the Netherlands delegation
sugzests to use a general chemical formula which (at least for the moment) covers as
ceaplete as possible the spectrum of crganophbsﬁhorus compounds with suspected nerve
coeut neoperties.

This general formula may be represented by

R Y 2 i
N7 -
Rl”/ \\\ X Il
in -aiiech ' : ‘
= 0 or S ) '
2=00r 8

X="%, CN, N, SR'', s(cnz)nsn", s(cnz)ns+(R")2, S(CHz)nN(R")z, s(caz)nm(nﬂ)3

39
I = (Substituted) alkyl, cycloalkyl or hydrogen
"= Alkvl., dialkylamino
= Alkyl

Tr2 {orwmula should be handled in connexion with a toxicity level (LDSO) of 0.5 mg/kg

dateordned subcutaneously (e.g. on rats), in such a way that compounds which are

covired by lhe general formula should be subject to unconditinnal prohibition if they
sanr notoxicity level of 0,5 milligram or less per kilogram of body weight. =
I, .25 to be unlikely that compounds covered by the proposed criterion will be

used {1 civilian purposes (e.g. as insecticides), at least for the time being. Howeverl
in ocrder to taxe account of future developments in the field of organophosphorus
sunundad, 1t 1o suggested thal the criterion be reviewed periodically.

The Hetherlands delegetion is aware of the fact that the suggestion worked out .

“v L . nener shows gome imperfections. In the first place it includes only one type I

of cacicnl unrfere agents. If proven promising, the same approach might perhaps be

extended to other types of chemical warfarc agents in the near future. It is, however,

secominnAod to congider organophosphorus compounds first becausc of the very serious
Ll et or? iraling from hcrve agenta, .
Suconuly the propocal does not incorporate chemical compounds which may.be used
Zow ne-crlled "binary® uerve gas weapons, in which the nerve gas is formed by mixing
o components during the delivery of Lhe weapon Lo ils Largel, ;
Nevertheless the Netherlands delega' on hopes thal the proposal may serve as a

Lhulion Lo Lhe fomanlation of a prohibition of the development, production and

(52 P IR

stockpiline of chemical warfare agents.
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Original: ENGLISH

. SWEDEN

Working PaDer on a model for a comnrehens1ve agreement
ooncernlnz <he Drohlbitlon of chemlcal and biological. means of warfare

I. In the intervention by the Swedish. delegation on 9 March, 1971 (CCD/PV.499)

model for & comprehensive convention prohibiting the development, testing, production
and stockpiling of chemical and bioiogical means 6f warfare was tentatively described
in general terms. In order to make the suggestions contained therein more easily
comprehensihle, they are outlined in the following in an abbreviated form. A
"skeleton" of our ideas is ‘thus presented. It should be underlined that the presented
model is not complete - it deals priﬁarily with the thorny issues of the scope of the
prohibitions and procedures for verification - and that some of the suggestions are
still very tentative. As a matter ofbfagt both the intervention itself and this

abbreviated presentation should primarily be regarded as stagés in the "mapping

-expedition", covering the whole field of CBW, in which the CCD has been engaged for

more than a year.

IT. Scope of the prohibition

1. No prohibitory rules should be included in the presenfly discussed treaty against
use of CBW which is dealt with in a comprehensive way in the‘Geﬁeva Protocol of 1925.
2. The treaty should contain a principal overriding regulation, indicating the
undertaking by the Partiés "'not to develop, test, produce, stockpile or otherwise
accuire chemical and biological weapons".

3 This general undertaking ought to he complemented with a prohibitory rule against

all transfers of weapons between Parties.

4. Tuo corollary obligations to the general prohibition concerning weapons would tollou:

(a) the first concerned with destruction or other disposal of existing stocks of

chemical and biological means of warfare;

(b) the second concerned with the training of troops in offensive combat with CBY,

instructions on such methods in military manuals etc.
GE.71-6083
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5. There would follow a subsidiary set of prohibitions, concerned with the agents
which constitute C and B weapons or are integral componants(of such weapons. These
prohibitions would refer to productionl,testiggL_td.stockpll__g, as well as transfers
(export) of the agents.

" 6. The agents would be separated into tGO'categcries accdrdiﬂg'to twb technical
criteria: | ‘

(a) Category (a) would compromise those agents, whether chemical, toxins or biological
~ which have a practically exclusive use as potential means of warfare. They would, at
the same time, be those agents which are super-toxic. In the chemical field this
category would include all substances more toxic than 1 mg per kg body weiggg. It

would thus i.a. comprise the chemical components of nerve gases and mustards, as well

.. as all toxins;

(b) Category (b) would comprise all remaining chemical agents, less toxic than

indicated by the above mentioned formula and which can be used as means of warfare
but also have recognized peaceful uses. This would be the main category comprising
- such chemicals as hydrogen cyanide, phosgene, tear gases and defoliants. Also

most _biological agents would belong to this category in so far as they are produced

. for non-military purposes, e.g. for immmization.
7. There would, finally, be a third category, category (c), comprising ancillary

equipment or vectors, specifically designed for using chemical and biological agents

as means of warfare.
TII. Verification

1. The verification procedures would probably have to be largely concentrated to the area

of the agents. Suspicions of violations of the overall prohibition against CB weapons

would have to be taken care of within the framework of a detailed complaints procédure.

The same procedure would cover suspicions of violations against the corollary pro-
hibitions against military training, army manuals etc.

2. The deteils of the complaints procedure will have to be worked out carefully.

It should take the form of a system of successive steps, including consultations between

the parties and other fact-finding measures. The final step would consist of a

possibility of lodging a complaint with the UN Security Council.

3. Destruction and disposal of existing stocks of CBW would also have to pe verified,

preferably through an international procedure.

|
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Lo The more specific verificahion procedures would be concentrated on the agents.

They would comprise a combination of national and intcrnational control measures.

The most rigerous mathods of control would be those d:.-ling with category (4) abo
i.e. chemicals more toxic than 1 mg per kg body weight, toxins and biological agents
without any recognized peaceful use.

Tha production of these compounds would in principle be prohibited. Any

deviation from this general rule would have to be reported to an international agency,
the report giving the reasons for the production (scientific use, protective measures
etc). In case of any large~-scale production (i.e. over one kg) or in case of
suspected undeclared producntion, the international agency might he entitled to

conduct an on-uite incpe~tion, either oa the invitation of the producing or suspected

narty, or obligatory. ,
5 The compounds comprisingz cntegory () as well as the ancillary esuipment and
vectors in calegory (c¢) would be controlled by national means only, such national

control possibly in some cases complemented by statistical reporting by the parties

Lo an inlernaliovn] syrency;  they would farlther be subjecl, 1 cwspicion waes aroused,
to the sequence of processes foreseen in the complaints procedonre, i.e. through
consultation and chnllenge and, in the final instance, by @ refercence of the dizpute
te the Security Courcil of the United Nations.

6. If and when new technicnl developments would allow more olrinrent verification
procedures on Lhe caborories (b) and (o), agrecement showld he sogrht Lo shif’l them

to category (a).
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Original: ENGLISH

SWEDEN

Working Paper on the destruction of chemical
and biological means of warfare

The Secretary-General of the United Nations has called upon all states to reach
agreement to halt the development, production and stockpiling of all chemical and
bacterdclogical (biological) agents for purposes of war and to achieve their effective
elimination from the arsenals of weapons. One aspect of this elimination is
destruction of already existing chemical and biological means of warfare as foreseen
both in the nine countries' revised draft convention on, the prohibition of the
development, production and stockpiliﬁg of chemical and tacteriological (biological)
weapons and on the destruction of such weapons (A/81l36) and in the revised text of
the United Kingdom draft convention for the prohibition of biolcgical methods of
warfare (CCD/255/Rev.2). _

Different attempts have been made to solve the problem of disposing of chemical
and biological méans of warfare. Recently, an operation whereby chemical munitions
(rockets) containing nerve gas were sunk in the Atlantic became widely known and was
extensively reported on (see "Hearings before the Sub-committee on Oceanography of the
Committee on Merchant Marine and Fisherics; - House of Representatives Aug 3, 4, 6 <nd
7, 1970, Weshingon, D.C."). This report dealt thoroughly with several means of
disposal and destruction and also provided the information that some types of equipment
for destruction was under construction. |

In the present working paper the pfinciples of destruction of both chemical and
biological means of warfare are outlined. An element of importance that has been
taken into acsount is that the effectiveness of the destruction should be easily
observed and verifisd.

CHEMICAL AGENTS

The following is applicable to nerve and mustard gases which are considered to be
represcntative of the most dangerous compounds and, furthermore, are stodkpiled in
various parts of the world in great quantities. Such agents may be stockpiled in
various ways which cause different technical problems when it comes to destruction.

GE.71-6330
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They may, e.g., be stockpiled in

(a) containers in which the agenfs are easily accessible;

(b) munitions, containing explosives and perhaps propellants, from which the

agents are accessible without prior defusing;

(¢) munitions, the explosive part of which has to be defused before it can be

emptied of the agent.™ "'j‘ 5 e e e e e S

In the cases (b) and (c) the explosive paft of the munitions causes special
problems, particularly in the latter case where simultaneous destruction of the
explosive part and the agents seems unavoidable. Thus, from the point of view of
destruction, two alternatives can be anticipated:

(1) pure agents

(2) agents which are inseparable from munitions.

In the case of a pure agent two principally different methods for the destruction
are conceivable. ‘ |

One is by means of reactive chemicals (in a water solution) which detoxify the
agent and the second, which is also more likely to be generally applicable, by
thermal destruction (i.e., decomposition by heating/pyrolysis/or combustion).

The chemical method may involve use of alkali or oxidants (e.g., bleach).

Chemical destruction generally giﬁes nontoxic end-products, but the character of the
products mekes them an enﬁironmental hazard if introduced directly into the open,

the ground, sea, lakes or rivers. The question of how to dispose of large quantities
}of the end-products, derived from the different chemical destruction methods, will
have to be investigated further. Special facilities may have to be constructed.

Heating the agents themselves in autoclaves is technically feasible but may lead
to some: complex end-products about which relatively little is known.

Combustion, in combination with absorﬁtion of potential pollutants from the
exhaust gases, appears to be the most promising method - technically and frem the point
of view of environmental pollution. A suitable combustion process would require
specilally constructed facilities.. ‘

The advantage of the thermal destruction methods would be that smaller destruction
units might be used for a given amount of the agents and that the end-products are more
easily handled.» Actual experiments wculd have to be performed to evaluate the order

of the most feasible technical steps.
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In the case of munitions from which the agent cannot be separated easily, much
mofe drastic procedures seem to be necessary. Use of underground nuclear explosions
has been discussed and found technically reasible but were discarded in the earlier
mentioned case for several reasons, among them the risks involved in handling the
defective munitions (Hearings before the Sub-Committee on Oceanography of the
Committee on Merchant Marine and Fisheries; House of Representatives Aug 3, 4, 5
and 7, Washington, D.C. 1970). Instead, the formerly widely used method of disposal
by sinking the munitions in the sea was applied. The agents, when releésed from
their containers, will be destroyed by chemical reactions with the sea water in due

time. However, this method will be less attractive with regard to some of the nerve

‘gases and the mustard gases, which need a considerably longer period to react with

water. In addition, attention should be paid to the provisions of the recent Seabed
Treaty which prohibit, i.a., the storing of chemical and biological weapons on the
seabed.

Another less attractive alternative is treatment of the munitions with lime or
bleach in old mines or underground in places chosen with great care.

Underwater detonation in closed-off water-filled pools together with facilities
to take care of the toxic gases that may escape from the water surface might he
feasible. Any of the mentioned methods are cumbersome. However, the greatest
part of the existing chemical warfare agents can apparently be destroyed as such
and according to the procedures suggested for pure agents.

BIOLOGICAL AGENTS

.Biological agents may be destroyed by combustion, in autoclave of by means of
disinfectants. Also, destruction of biological agents has its hagards, but offers
in general smaller problems than chomical agents, especially since the quantities to
be destroyed, and accordingly also the quantities of end-products, should be much
smaller than is the case with the chemical warfare agents. Various destruction
facilities intended for ordinary peaceful purposes already exist.

CONCLUSION

The destruction of munitions and agents intended for chemical and biological
warfare is technically feasible. Because of the high toxicity and infectiousness of
the agents, hazards may in certain cases cause considerable destruction costs due to
the need for special technical facilities. The destruction methods recommended =above
may be subject to verification without major technical difficulties, but apparently

only with inspectors present at the site of destruction.
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" UNITED STATES

Working Paper on €V verification
This paper examines three possible areas of CW verification: (1) safety
features in plants producing nerve agents, (2) the sealing and monitoring of plants
formerly producing nerve agents, and (3) sampling to detect possible nerve agent
production. '

A, Safety Features of Plants Maﬁufacturing Nerve Agents

L. Safety features are a usual -~ and often distinctive -- attribute of
processing facilities which deal with toxic materials. The final stages of
organophosphorus nerve agent manufacture, involving some of the most toxic known
substances, demand especially stringent controls to safeguard operating personnel
and surrounding areas. Many, althodéh not neéessarily all, of the following safety
features might logically be expected in connexion with nerve agent production:

-- The building in which processing is conducted is likely to be unique
in design. The specifications may call for it to be constructedvuith ‘
solid, airtight walls‘and roof, with all openings having tightly fitting
closures with a minimum possibility for air leakage. A building designed
and constructed in this manner would make it possible to have a continucus
pressurs differential between the exterior atmosphere, the work areas
within the building and the toxic product production areas. The
maintenance of lower atmospheric pressure in the production areas would
help to prevent any accidental leakage of toxic materials from reaching
other sactions of the plant or its surroundings.

-- Intermediate products produced during\agent manufacture are highly
reactivs with oxygen and moisture of the atmosphere. In many instaaces,
the materials are pyrophoric, i.e., spontaneously flamaeble with the
atmosphare or its components. Because of this, the equipment and process
operations would be expected to have comprehensive vent control systems.
They would be likely to include provisions for inert gas purge of all
equipment as well as the maintenance of inert gas blankets over all procesc
and storage vessels to prevent contact with the atmosphere. Vents from

GE, 71-12901
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all process equipment lines and storage vessels would probably lead to a
central vent where the gases can either be ‘“scrubbed,” i.e., scparated

by chemical and mechanical means, from the atmosphere or “flared,’

i.e., burned under controlled conditions to. prevent accidents.

Pumps used in nerve agent plants would probably be of a type which

insure positive control of possible leaks of material to the atmosphere.
Because of the problems of keeping pumps leakfree, process flows might be
by gravity. Submerged pumps could be used in storage and supply vessels
to minimize the likelihood that accidental leakage could spread.

Within the process building personnel areas would very probably be
separated from the process areas by airtight construction. All normal
production operations could be conducted by controls located in the
personnel areas. For example, valves which may require manual operation
for process control could be provided with reach rods which extend into the
operating area through airtight packing glands, i.e., seals made of an
impervious material, installed in the walls separating the process area
from adjacent corridors. Windows would probably be provided in the walls
between the safe corridors and the process area to permit observation of
the process. and of any personnel that are in the toxic area. There may
also be closed-circuit television, with the receiver in the control room
using a portable television camera which can be plugged 1n at various
locations in order to permit visual observation of activities within the
process area by control operators.

All personnel who work in the general area would probably be supplied with
individuél protective masks. There would be a number of gas alarms located
throughout the building in order to give automatic warning of malfunctions
creating a toxic situation. Test animals, such as rabbits, may also be
kept in cages in critical areas to provide indications of leakage of toxic
materials. 411 persons who enter the toxic area would normally wear full
protective clothing. DPortable radio receivers and transmitters may bhe
provided for use imside such protective suits. This would allow standby
safety operators in the corridor to communicate with perscunel within the

toxic area.
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Doors into the toxic area may lack handles or other means of opening from
within the toxic area, and exits from the process area would be through air
locks, with self-closing doors. Each air lock would probably be equipped
with sprays and with sufficient spray heads to thoroughly drench any person
passing.through the exit. The first or inner spray would likely be
connected to a 5% caustic system and the outer spray connected to a service
water system for rinsing. Vaste from these showers would drain into the
chemical waste system.. '

The process area may be equipped with overhead spray heads for spraying

a caustic solution or water as controlled by valves in the corridor.
Caustic spray is useful to detoxify equipment and to neutralize agent
sbilled within the area. Water sprays may be used to wash down the
equipment and to wash away caustic contamination from the process area.
These same sprays may be used in the event of fire in the toxic area.

There may be special arrangements in the plant and process design

to reduce the hazards of sample taking. Special sample chambers may be
p jY D

.provided which discharge a predetermined amount of material which will

not overflow sample bottles. An interlock could be provided through the
wall between the process area and the laboratory so that samples can be
passed directly into a laboratory hood without the sample taker leaving the
toxic area. Provisions may be made within the toxic area to decontaminate
and dispose of returned samples.

Emergency facilities, to include air for instrument operation and power

for lighting, operation of the air "scrubbers”, and ventilation, may be
proviced as a backup in the event of normal power failure. This may
incluce a system for automatic activation of the auxiliary pouer source

in an emergency.

Any facility found to be equipped with many or all of these safety

features would merit further investigation. The presence of these safety features

would, however, not be determinative of nerve agent production. Vhat is considered

to be a necessary margin of safety may vary significantly from countiy to couatry,

between civilian and military-run facilities and from one plant to another. There

are also some kinds of commercial chemical production, including that iavolving
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V;oféandphosphorous compounds , whiéh are pofentiall& very hazérdous for plant pefsonnel
*Fand, if not adequately controlled, damaging to the environment. Such considerations
may justify maximum possible safety controls in commercial‘plahts similar to what
might be expected in nerve agent production. However, while safety features and

Q\ehvironmental safeguards associated with nerve agent production may be found in some

* commercial manufacturing, they are nevertheless sufficiently unusual to merit serious

; Véttention in the broad study of CW verificiation.
B.' Sealing and Monitoring of Production Facilities

( 1. One task facing a verification system for an agreement prohibiting production
of chemical weapons is assuring that faciliﬁies which previously manufactured organo-
phosphorous nerve agents refrain from proscribed activity.

2. There are several ways to dispose of former nerve agent plants. For
jiﬁstance, they might be converted for commercial manufacturing. This would raise one
'ﬁype of verification problem, which has been frequently discussed in the CCD, based on
: the need to assure that commercial manufacturing is not replaced or supplemented by
- agent production. '

. 3. Former nerve agent facilities could also be dismantled and the sites used for
h.aétivities unrelated to chemical processing. While offering verification advantages,
dismantling would be expensive and deny future possible use of the facilities for some
“_;non—proscribed purpose.

3 4. . A third approach would be to shut down agent facilities, but to defer the
decision on their further disposition. This would preserve the option of converting
~a'plant to other uses at some future date, or of eventually dismantling it.

- 5, Closing down former nerve agent plants would raise another type of verifica-
,tion question. Assuming the location were known, verification's major role would be
assuring that activity was not resumed at the site. One way to gain this assurance

would be through sealing the facility. Thié could involve placing some form of
"sealing devices on doors, fans associated with ventilation equipment, or on certain
key valves in the process equipment. This would have to be done, however, in such
a wvay that an inspector checking such seals would be able to tell whether they had
been tampered with. This would depend on techniques involving tamper-resistant
" unattended safeguards. These have been studied in connexion with safeguarding

power reactors and other nuclear facilities. A progress report on a joint Canada/USA
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safeguards research and development project sponsored by the Atomic Energy‘Control
Board of Canada and the US Arms Control and Disarmament Agency was presented at an
IAEA symposium in Karlsruhe, FRG, in July 1970. The project's purpose was develop-
ment of a practical system using unattended instruments, the intecrlty of which would
be assured even though all design and operatlonal detalls were known to part1c1pating
governments. '

6. While it is doubtful that any seal or other technlcal barrier could be made
completely inviolable, there may be ways to give high assurance that an unattended »
system would show that it had or had not been tampered with. One possibility would
be specially sealed containers around key valves or ventilation equibment controls.
The containers might be made of heat resistant Pyrex glass with aluminized inner
surfaces, They would need to be the proper shape to fit around the item to be sealed.
Once placed around the object, the container might be locked‘by using a fiber-optic

cable threaded through holes in the container. A fiber-optic cable consists of glass

flbers, bonded together with epoxy. Random cross sections of such cables show
dlstlnctly differing fiber conflguratlons, because of uncontrollable varlables in
aligning the fibers during manufacture. Each cable thus has its own unique "finger-
print", which cannot be duplicated, but which can be recorded by photographing the
opticélly polished fiber ends. An attempt to pull such a sealing cable free or cut
it would distort or destroy the unique Tfingerprint”, It would not be possible to
reproduce an identical "fingerprint". An inspector equipped with a photograph of a
cross section of the original sealing cable would be able to compare its configuration
wvith that in the locking device and notice any differences. Efforts to penetrate the
glasc container without disturbing the sealing cable cauld be made discernible in a

number of ways. For instance, the interior aluminium coating referred to above would

) nelp to make even small holes visually obvious.

Te Another way to ensure that a closed Dlant was not put into production again
would be by the use of seismic sensors. Every production facility with mechanical
equipment causes a vibration pattern in the structure, building or ground surrounding
the plant. - In theory a seismic device -could be installed in or at a closed facility
to determine the presence or absence of vibrations which accompany manufacturing
activity.

8. Therc are a number of practical questions concerning the utility of sensing

devices such as seismic detectors in monitoring a closed-down facility. For example:
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1) How would the sensor function? Would it transmit continuously or only

2 if vibrations exceeded a certain level?

2) To what degree could the sensors be made tamper-proof?

3) . How frequently would a sensor require maintenance servicing or inspection

_ to assure proper functioning?

u'J* 4) At what distances and by what means could sensor signals be monitored?

]

. 5) ~ Could seismic detectors distinguish between vibration patterns? Could they
be developed to monitor a fully or partially converted plant to assure that it was not

' “engaged in agent production?

9. There are other types of sensors which might be useful in monitoring a closed

dbwn plant if installed in or near the facility. TFor example, closed circuit televi-

" 'sion or heat detectors could be of help in determining that a facility was not being
“used. In addition, there are a number of sampling techniques -- some of which are
3_Ydiscussed below -~ that might be developed for use as remote alarms signalling

: Ji_resumption of activity possibly related to nerve agent production.

'C, Sampling to detect possible nerve agenﬁ production.

1. Organophosphorous nerve agent production is.characterized by the presence of

distinctive chemical compounds in the later manufacturing stages. They are present
- to some degree in all materials, including wastes, which have come in contact with

~ the final processes.

2 A number of analytical techniques, which are at various stages of develop-

‘ment for other purposes, might have applicability in on-site sampling for nerve agent

production.  Japanese Vorking Paper CCD/301 described one such method, gas chromato-

‘graphy. . Other techniques of possible interest include infrared spectrophotometry,

thin-layer chromatography, nuclear magnetic resonance spectrometry, emission
spectography, electron paramagnetic resonance, colorimetry, enzymatic analysis, and
mass spectrometry.

3. It is probably necessary to concentrate C! compounds present in air, water,

and soil samples before effective analyses can be carried out by any of these methods.

“Air and water samples might be concentrated by passing them over absorbent materials

like charcoal or ion-exchange resins. Nerve agent compounds present in soil and

vegetation samples could be extracted with a solvent. Some analytical procedures
require samples with a very high degree of purity. With these procedures, it would
be necessary to separate the target compounds from extraneous substances in the samples.
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For example, only high-quality samples are satlsfactory for use with nuclear magnetic
resonance techniques. The following analytical techniques, in addition to gas
chromatography, might be considered for possible roles in inspection sampling:

-~ Infrared Spectrophotometry detects and identifies small quantities of
substances by analyzing the structure of molecules. The infrared absorption spectrum
of a compound acts as a sort of “31gnature whlch can be compared with spectra of
various possible substances.

—=-  Thin-Layer Chromatography (TLC) is a technique for separating the components
of mixtures on a thin layer of finely divided solid absorbant. The resulting
chromatogram shows a series of small deposits each,- ideally, containing a single

component of the analyzed mixture which can be visualized and compared to predeveloped
signatures.

—  Nuclear Magnetic Resonance (MMR) is the term applied to spectroscopy used

to detect and distinguish between the nuclear particles present in a sample.

—  IEmission Spectrography is based on the principle of supplying additional

. energy to the electrons of molecules. Since there are definite energy states and

since only certain changes are possible, there are a limited number of wave-lengths
possible in the emission spectrum, which can be measured.

—  Electron Paramagnetic Resonance (EPR) is based on the fact that ators, ions,

molecules, or molecule fragments having an odd number of electrons exhibit characteristic

magnetic properties.

~——  Colorimetry is a'quantitative method of measuring the amount of a particular
substance in soluticn by determining the intensity of its colour. Lost colerimetric
methods currently in use are photometric, where the colour intensity is measured by a
photoelectric cell., Readings can be made in visible wavelengths as well as in

ultraviolet and infrared.

-~ Enzymatic Analysis. Substances which accelerate chemical reactions without

being used up in the process are known as "catalysts"; those formed in living cells
are called "enzymes®™, Organophosphorous nerve agents interfers with the action oI an
enzyme, cholinesterase, essential to the functions of the nervous system. An
analytical system utilizing cholinesterase might be used to detect and measure

organophosphorous compounds.
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-~ Mass Spectrometry uses an instrument that sorts out ions according to the

.iratio of mass to charge. Usually, the ionic species are brought successively to
focus on a fine exit slit and collected on a device which can measure the intensity.
4, While all of these techniques are of proven value in analyzing
organophosphorous compounds under laboratory conditions, their respective
usefulness for on-site inspection has not yet been thoroughly examined. There
are a number of factors that need to be taken into account, including sensitivity,
expense, portability, and speed as well as simplicity of operation under aqtuql
sampling conditions. Further study of the technical aspects of inspection should
include attention to the question of what kinds of sampling techniques might be

most appropriate.
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Working Paper on aspects of the definition of "toxins"
Introduction ' '

Acéording to the definitions given in the UN-report on chemical and biological

weapons (A/7575) and the WHO-report on Health aspects.of chemical and biological weapons

(1967) toxins are to be considered as chemical werfare agents due to their (direct)
toxic effects on living organisms and the fact that these effects are not depending on
multiplication of the agent as is the characterisficum of B agents., However, nowhere
has a comprehensive definition.of toxins been given allowing a clearcut delimitation,
although a useful description of toxins is to be found in the working paper CCD/ 286,
Apfil 1970, of the USA. In a comprehensive treaty covering prohibition of development,
production and stockpiling of both B- and CW-agents a strict definition would not be
nebéésary. For separate treaties, however, a definition seems indispensible.

The term "toxin" is often used in a vague sense, Some authorities consider any
|

1 poisonous substance of biological origin or occurrence as a toxin, other authorities

regard only macromolecules of microbial origin, lethal to man in microgramme amounts,
as toxins. In addition there is the question of synthetic or semisynthetic toxins to
be considered. , .

The toxic effects of toxins extend over a wide range, the wesakest being comparable
to the less toxic chemical .warfarc agents and the strongest to the most potent bio-
logical warfare agents., This is exemplified in the table annexed to this paper.

The fact that some very toxic compoundc of biological origin have important use
as medical drugs in small quantities must be recognized and provided for in a treaty.

The following is an attempt to discuss briefly the implications of different ways
define the concept toxins for use inm a treaty dealing explicitly with toxins.

Pogsible criteria for the definition of toxins

Criteria, which can be used for the definition of "toxins", are of four main types
(a) The natural origin or occurrence of the compounds;
Bxamples: Biological, microbial or microbioclogical, bacteriological.
(b) Degree of toxcity, type of toxic activity, and mode of action;
Exomples: Highly toxic, toxic in amounts less than one mg, neurotoidc,
-incapacitating. ’

GE,71-12895
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(¢c) The chemical nature of the compounds;
Examples: Proteins, macromolecules. -
(d) Chemical operations producing toxins and poisonous substances related to toxins.
Examples: Synthetic, semisynthetic, chemically modified.
A definition of "toxins" will very likely have to include criteria of more than one
of the above types. In the following, some criteria and possible combinations of
criteria will be briefly discussed.

Natural origin of toxins

One of the more or less unspokén uhderstandings with the hitherto presented
- concepts of toxins is that they are chemical substances resulting from metabolic processes
Q_f«_living organisms. Thus, in the above mentioned UN-report on chemical and bacterio-

logical (biological) weapons, toxins are defined as "biologically produced chemical

substances which are very highly toxic and may act by ingestion or inhalation" (para-
graph 44). This definition will include not only the classical toxins of microbial
origin (e.g., botulinum toxin A) but also toxic compounds of plant origin (e.g.,convalla- '
toxin) and animal origin (e.g., tetrodotoxin and many snake venoms).

| For warfare purposes, highly toxic compounds of microbial origin are presently of '
higher potential importance than compounds of other biological origins. One could ‘
therefore circumscribe the definition to include only compounds of microbial origin, if
such a narrow definition is desired. It would still cover most of the natural toxins l
of potential warfare usefulness known today.

However, it may turn out that some highly toxdic compounds of plant or animal origin '

are sufficiently stable and easily distributed to have a place in a potent weapon

system. In order to anticipate such a situation, it may be advantageous to include

toxic compounds of any biological origin in the toxin concept.

formations occurring in nature, e.g.,hydrolysis and oxidation of substances of biological
origin., In a strict sense, these toxic compounds are not "biologically produced", but
ought to be covered by a definition of toxdins.

Toxdicity of toxdnas

An interesting fact is that some toxic compounds arise from non-biological trans- .

The expression 'very highly toxic" used in the above-mentioned UN report reference
is somewhat inprecise. Some toxins merit special considerations as warfarc agents
because they are ctfective in doses smaller, sometimes several orders of magnitude :nnnll;r'
than one milligranme for a man. This dose is below the dose limits of today's most

powerful synthetic agents, '
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If toxic compounds of any biological origin are considered, this interpretation of
"very highly toxic" should include,c.g.,botulinum toxin, staphylococcal enterotoxin,

tetrodotoxin (fish, newt), and batrachotoxin (frog), see the table. Some of the
naturally occurring toxic compounds, excluded by a definition of "very highly toxic", are

monofluoroacetic acid (plant: Dichapetalum cymosum) and hydrogen cyanide (fungi).

If a minimum effective dose is specified in a prohibition, it would appear natural
alsg to specify the mode of administration, since many compounds will différ cohsiderably
in toxicity, depending upon Qhether they are introduced,e.g., intravenously, orally,
percutaneously or by inhalation, However, it is probably more convenicnt if the criterion
of toxins is to be employed to regard all compounds that fulfil the minimum effective
dose criterion by any means of administration, as toxins (provided that they also meet
certain other criteria). . )

If the aim of a definition of the toxin concept for warfare purposes is to include
only the macromolecular (see.below) microbial toxins, criteria may be chosen from their
immunological properties. In contrast to other toxic compounds, the macromolecular
microbial toxins act as antigenes and stimulate dhtibody (anfitoxin) production.

Chemical nature of toxins .

Most of the highly toxic microbial compounds are proteins of high molecular weight.
However, also other chemical types of compounds are represented, e.g., a highly fever-
producing, non-protein macromolccule is known from E.coli (minimum effective dose for
man 0,0001 mg)., Many other types of chemical compounds are found among the highly
toxic plant and animal conétituents.

The only possible delimitations of the toxin concept by neans of puroly chemical

criteria are by defining toxins as proteins and/or macromolecules. However, in either

g
case, virtually all highly toxic compounds of plant and animal origin, as well as some

of microbial origin would be excluded.

Svnthesis and semi-synthesis of toxins and of chemically closely related compounds

The criterion based upon some type of biological occurrence or origin does not cov.w
the possibilitices of man-made, chemically wholly synthetised substances. Neither does i)
cover by chemical means modified substances of biological origin or occurrence. Thus,
in many cases, slight chemical modifications of highly toxic molecules can be made
without major alteration of their toxic properties,'c.g.,if an extra methyl group is

introduced in a part of the naturally occurring batrachotoxin, the toxdcity is somewhat
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enhanced (LD50 for subcutanenous administration in mice changes from 0,002 to 0,001

mg/kg body weight). This semi-synthetic compound is best prepared from the relatively

innocent frog constituent batrachotoxinin A. It would not qualify as a toxin, unless a

proviso is made fo the effect that compounds, closely related to naturally occurring,

highly toxdic compounds, will be regarded. as- toxins if they have similar toxic properfiesa
' LSD (lysergic acid diethylamide), which is considered as a potential chemical

warfare agent, constitutes another example., It has not been found in nature, but is

very closely related to lysergamide (known from plants of the genera (Argyreia, Ipomes,
and Rivea). Lysergamide exhibits psychotomimetic activity in doses below the milli-
gramme level, and LSD is about ten times as potent. If only highly toxic compounds of

. biological origin are considered as toxins, lysergamide, but not its chemically produced
derivative LSD, would be embraced by the definition.

Judging by the rapid advances of organic synthesis, it seems very likely that within
a decade numerous highly toxic compounds can be prepared, modelled upon naturally
occurring complex substances. A comprehensive toxin definition ought to include these
probable synthetic or semi-synthetic compounds,

It is evident that it might be difficult to cover in definitions all the varieties
that may arise in this respect from different chemical operations and an expression as ‘
"compounds chemically closely related to toxins” may be used although not totally
adequate. It should be possible.-to overcomc the imperfection by specifying the nature
of the chemical modifications (e.g., substitution, change of an amino acid residue,
homologation). .

Summary _
The concept of toxins must be clearly and unambigzuously defined in a treaty
obligation.

A definition for treaty purposcs might.be adopted by a selection from the different
criteria listed hereabove, i.e., natural and synthetic origin, toxdcity and chemical

nature.
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TABLE
Examples of toxins and some of their prqperties

r LD, mouse,

Toxin /ug/kg bodyyeight Biological origin Molecular weight
Botulinum toxin A 0.001-0,00003 bacteria 900,000

Tetanus toxin 0.002-0.0001 - bacteria 68,000
Staphylococcal enterotoxin B 0.1 (ED50 monkey ) bacteria 35,000

Ricin 0.6 (dog) plant 80,000
Batrachotoxin 2 frog 399
Tetrodotoxin 8 fish, newt' 319
Saxitoxin 9 dinoflagellate . 370
Cobratoxin 50 snake 6,800
Convallatoxin 80 (cat) plant 550

Curare 500- plant 696
Strychnine 500 plant 334

For comparison, two synthetic compounds are included:

Sarin - . 100 7 140
Mustard gas 8,600 159 -

)
g
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“Working Paper on atmospheric sensin é and v erlflcgt;_g o
of a ban on develonment production and stockpilinz of ,

Over the past two years many proposals have been put Iorward for dlscu531on :
at the meetings of ‘the CCD on p0531b1e ways of verlfylng that an 1nternatlonal ¥ e
agreement on the prohibltlon of the development,. production and stockpiling of

<

chemical weapons is being honoured by the slgnatorles. These proposals have ranged-.
from the employment of onr51te lnspectlon teams, to remote sensing by sophisticated -
technical gadgetry._ The most reliable verlflcatlon scheme is one where: international
1nspeotlon teams are permltted w1th1n a country.l A dlscu551on of such schemes. -
is glven in the SIURI report . However the degree of 1ntru51on may not be acceptable-
and Canada, along with other countrles, has ‘been striving to find a method, which
is both rellable and acceptable, and during the past six months has examined remote .
atmospherlc sensing of field testlng of CN agents. : .
Flrst the varlous p0331b111t1es of monltorlng the 1ndustr1al .and mllltary T
act1v1t1es of a country from a dlstance were con51dered The SIPRI report suggested
thet economic monltorlng of a country mlght provide a good.indication of contravention
of a chemlcal arms agreement but the US reported in a paper last year (ref. CCD/311)
that in the case of the nerve, agents, economic monitoring in itself is:-not feasible --
and the s1tuat10n would be ,even more difficult with other known chemical agents. .-
l' We have looked 1nto the p0351bl11t1es of monitoring a country. by means of .
1sate_11tes and whlle , we have 11m1ted expertlse 1n the fleld of military satellite . otk
reconnalssance, we are unable to v1suallze an agency working under- the auspices of
the UN uulllzlng such an, aoproach The Brltlsh last year concluded.that.satellites
would not llkeJy prove to be very effectlve. Moreover At would be a:very expensive _
and complex approach to verlfncatlon which would _be . available to only a few wealthy

natlons and under present polltlcal structures, not . the UN..

GE.71-12J85 % ~ ¥, 1 LI AL il S5, % Ta LB BT ¢ F.e LU S
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We concluded in our survey that the only approach which did not involve intrusion
and was within the realms of feasibility was remote chemical sampling of chemical
test areas. The SIPRI report expressed some confidence in monitoring chemical
testing while the UK in their paper to CCD last year expressed doubt as to its
value. .‘

In our study on chemical sampling we assumed that in order for a nation to have
a significant chemical warfare capability it must field-test the weapons that it
has developed, The size of such a test could range from the detonation of a
single artillery shell to the spraying of terrain by an aircraft. We have chosen
the case of a large scale aircraft spray trial to illustrate the feasibility of
detecting agents downwind of a test sitej obviously the larger the experiment.
the easier would be the possibilities of detecting it. But it is not believed
that tests would be carried out with live agent on a scale larger than this since
much can be done with simulants: i.e., use of agents relatively non-toxic but which
possess physical properties similar to toxic ones and as a result when detonated
or sprayed behave i much the same way.

It was assumed that an aircraft could contaminate a strip of terrain of
~ dimensions 1, 000 metres cross-wind by 250 metres downwind to an agent density of

between 5 and 20 g/m . Downwind concentration (mg/mB) and total dosage (mg. mln/m )
profiles for the following agents: mustard, a representative persistent V-agent,
and two volatile G~agents,'sarin and soman, were calculated. Mustard was assumed
to have been laid down to a contamination density of 20 gm/m? while the others
were assumed to be laid down to a density of 5 g/m?. These agents are representative
of those which an indusﬁfial country with a CW capability might be expected to possess,
i.e., a persistent vesicant, two volatile nerve agents and a persistent nerve agent.

Calculations of the downwind concentrations and the total dosages were made with
the aid of a diffusion model which Canada has developed to assess downwind chemical
agent hazard., This model is based on classical atmospheric diffusion models; it
takes into account the nature of the terrain, the absorptive and evaporative
characteristics of the agent, and the meteorological conditions that the programmer
wishes to simulate. Since this model is a steady state model, all agent vapour

concentrations.

-
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Two extremes of meteorological stability were assumed, namely slight lapse and
moderate inversion, and the criteria of detectability of agent used was the level of

,sensitivi@y of the various agent detection devices currently available to the Canadian

Armed Forces. :

Our studies have amplified the fact that certain agents, especially some persistent
nerve agents, are readily absorbed on soil and vegetation over which the agent cloud
passes, For example, we do not believe, given the sensitivity of the existing detection
equipment, that a persistent V-agent could be detected at distances of more than approxi-
m;tely,lO Kms downwind of our simulated source. And, in our opinion this distance would
tend to be optimistic. On the other hand, there is some chance of detecting a large
sarin gas source at distances in hundreds of kilometres. And mustard laid down in the
contamingtion density mentioned might be detectable at distances in the tens of kilo-
metres. Again we wish to emphasize that these are theoretical calculations and if
anything are overestimates. . Obviously if the test involved the detonation of a single
chemical artillery shell, the problem of detection would be much more acute.

No clear statement can be made: concerning the feasibility of remote chemical
detection of CW agent field testing since we would require knowledge of the characteris-
tics of the agents which we are attempting to detect. But from our studies we find that
vhilst it may be possible to detect some CV agents at considerable distances downwind of
their source, it is virtually_impossible to detect others at very short distances.
Therefore, it is believed that remote atmospheric sensoring, by chemical sampling
techniques, is not a practical approach tc verification unless sampling sensitivities
are greatly increased and some -form of intrusion is allowed.

It is reasonable to assume that chemical sampling capabilities could be increased,
say a thousand fold, and used to identify a nerve agent at an air concentration lsvel of
approximately 2.5 x 10-5 mg/mB.' Such. a level of sensitivity would greatly increase the
downwind distance at which detection and identification of agents could take place.
However, it is improbable that. chemical samplers, even if they had such a capability,
could be used on their owm and outside a country to verify adherence to a chemical test
ban: some countries are just too large, also there is the chance of agent being washed
out by moisture and dispersed by natural barriers such as mountains. It is unrealistic
to suppose that an agent cloud after travelling for thousands of miles could be detected
by the presently available sampling equipments. Thus any country with a large land mass
could ensure if it wished to carry out a test, that its activities could not be monitored
by a neighbourihg country by careful selection of the location of the site and under-

taking testing when prevailing winds were in the appropriate direction.
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“"There is another problem. Vhat countries are willing to have such instrumenta-

. tion, controlled by foreign nationals, within the confines of their national boundaries?
Perhaps one might be restricted to placing them on the borders of a remote country
beceuse the country in question may in turn be surrounded by an adjoining country

which is again opposed to this intrusion. Under such circumstances one would be

forced either to sample from the nearest country willing to permit>this intrusion,

or from international waters, which might easily be thousands of miles away.

In most studies on possible approaches to verification the constraining factor has
been the problem of getting close enough to the source of possible clandestine
~ activities to verify adherence to the international agreement. Ve belisve that
remote chemical sampling of the atmosphere to monitor the testing of chemical ‘weapons’
with the existing, or improved, equipment is not feasible. It might be applicable
to small countries but in the case of countries that are thousands of miles in one
dirsction, dilution of the agent cloud over such distances would greatly decrease the
possibilities of detection. Then also, as we have pointed out, some agents because
of their absorptive characteristics are virtually undetectable a few kilometres ‘down-
wind of their source. - ’ :

So far this has all been rather negative. We can suggest, however, a vay of
using chemical "samplers in a verification scheme, which while involving a degree of
intrusion might be acceptable to those nations seriously interested in resolving this
problem. The effects of industrial pollution on our environment have caused increasing
concern within the last few years, as the industrial development of the world has
cutstripped industry's efforts to dispose of its waste products. 'In the world today
nany government agencies have been set up to control pollution and to attempt to make
industry operate within strict anti-pollution guidelines. It is now normal to see in
the €aily newspapers of large industrial cities in the North American continent the
measured atmospheric concentrations of sulphur and nitrogen oxides above these cities.
We would suggest that since trace quantities of nerve agents from field tests could
conceivably be considered as other pollutants in the atmosphere, they could be
dstected by a national pollution monitoring system which has an international exchangs

of information.
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There would be problems, but the war gases of primary concern, the nerve agents,
have their own distinctive signatures. They are organophosphorous compounds, and as
such are not easily confused with common industrial pollutants. It might be feasible
to de#elop a "national" monitoring system if nations would agree to collect concen-
tration levels, for exaﬁple, of organophosphorous compounds within their country. The
collection of the data could be carried out by a national network of meteorological
stations, whilst transmission and summary analysis of the data could be carried out
within the framework of international exchanges such as now exist through the World
Meteorological Organization.

In conclusion we can summarize by stating that in our opinion remote
(extraterritorial) chemical sampling for the verification of an adherence to a
chemical disarmament agreement does not appear to be feasible. However, in addition
to any economic monitoring, considered in other working papers, employed in connection
with the control of pollution, the use of samplers for verification by national means
and surveyed by an international organization merits further examination. It may be
within this context that techniques might be established that would assist in the
development of a verification mechanism for a ban on the development, production and

stockpiling of chemical weapons.
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Workineg faper on some problems concerning the
prohibition of chemical weapons

During the informal meeting held on July 7, 1971 with experts present, the
delegation of Italy dealt with three major technical .problems which, in its view,
should be tackled with a view to a solution of the question of the prohibition of

chemical weapons, namely: (1) the compiling of a complete list of agents to be

banned; (2) the control of production of such agents; (3) the destruction of

stockpiles of chemical agents. .
For the Committee's further consideration the views of the Italian delegation
are set forth in this working paper. |

(1) Vith regard to the first problem - compiling of a complete list of agents

to _be banned - our delegation has studied with keen interest the various proposals

that ha#e already been submitted by other delegations. We note, however, that the
Committee has so far been unable to undertake a thordﬁgh comparative analysis of the
proposals and to draw; where possible, useful conclusions for our further work. In
this connexion we should like to stress once again the desirability of the Committee
itself taking steps to establish a group of experts with the task of studying such
proposals. It will be recalled that on 30 June of last year we submitted a working
paper (CCD/289) on this procedural matter. '

Among the various suggestions for the compilation of a list, those submitted by
the delegation of the Netherlands and of Japan deserve particular attention. The
Dutch proposal contained in document CCD/320 of 2 March last, has the advantage of
covering in a single general formula all the organophosphorus compounds recognized
today as chemical agents or as very similar to them; and it includes therefore, by its
very ccmprehensiveness, all those which are-or will be synthetically produced, e.g.
Zarin, Soman, Tabun, V Agents, Tammelin Esters, insecticides, efic. Even if this
general formula leaves cut a number of substances officially defined as warfare ageant..

(e.g. mustard gas, cyanogen chloride, phosgene, etc.) it does cover all the agents that

actually constitute the most dangerous and lethal weapons of chemical warfare. It shou.c

not be difficult, however, to reach agreement oin a complete lizt of agents not coversu
by the formula.

GE.71-14439
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(2) Concerning the second problem - control of substances to be prohibited -
Heféragaihmﬁe note that the Committee has no suitable body to study and co-ordinate
the variocus proposc¢ls in order that the Cor aittee itself may undertake a proper
assessment of this problem.

Some of the working papers snd stateﬁehts of other delegations on the control
' question have received careful consideration'because of the specific data they contain.
In his statement of 18 March last the distinguished represeﬁtative of the United
' States discussed the percentage distribution of raw material flows in respect of its
?' ‘ .bverall utilization in the economy of a given country. According to this statement,
i -+ - the percentage to ke diverted in order to obtain 10,000 tons of phosphorus agents
v annually was only about one per cent of raw material produced and therefore too
D insignificant a variation to arouse suspicion and justify a complaint. This con-
iy clusion would appear at first glance to rule out any possibility of pursuing this
list of inquiry.
Lf, however, we look more ciosely into the implications of the United States
representetive's argument, the question can be seen in less negative terms. Tt is
~ true that the percentage variation required for the production of 10,000 tons of
‘phosphorus agents is small in the case where the quantity of raw material is quite
considerable. Eut, by taking into account smaller quantities of raw material, we
find that the percentage variation assumes significant values. Let us assume, for
-exaaple, an economically advanced country process;ng in one year three million tons
of phosphate rock; its raw material production is assumed to be about one-tenth the
amount positulsated in the American =iample bu* well above that of the great majority
of countries in the worlcd. It must be considered that this hypothetical country in
case of war (and perhaps particularly in such a case) could not avoid devoting very
important quantities of raw wmetericl to vital economic sectors (fertilizers, fuels,
lubricant etc.). It is therefore reasonable to estimate that the amount of phosphorus
ctill available, from vhich the quuntities necessary for the production of chemical
agents could be drawn, would be abcut 50,000 tons; which means that in order to
produce lO}OCO tons of warfare agentus the country would have to divert 2,000 tons
(4" of the 50,000 tons) which is quite a significant variatioa.
The objection that to take a smaller parameter for phosphate rock mined or

available could iLuply a swaller production of chemical agents does not seem convincing.

The quantity of agents produced or to be produced does not depend on the availability or

rav matericl, but essentially on nilitary requirements. The latter necessitate that
production of chemical agents cennot be kept below a certain level without its

beccning of no military significance.
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From these considerations it seems clear that, if only one parameter is used for

/
our analysis, controls are not feasible for the generality of countries, but it is

equally clear that the number of countries for which controls do not seem feasible

would be small. OUn the one hand, there are a very few countries whose production of phos-
phate rock is so large that the percentage variation in respect of raw material that
might be diverted to weapons production would seem insignificant. On the other, if

we examine the geographical distribution of sources of phosphate rock, we find that in
the great majority of countries the quantity which can be mined is quite small and
se}dom such as to allow them to be self-sufficient in respect of its uses for solely

peaceful purposes. Thus the method of using only one parameter, because it is not

universally applicable, could be only envisaged as a first approach.

In our working paper CCD/304 of 6 *ugust, 1970 concerning indirect controls we
formulated a number of questions for a group of experts to work on. OUne of the
questions was related to the use of percentage variation as a first step toward
identification of signs to be deemed suspicious in the monitoring of economic data on
phosphorus production and flows. We further asked whether in the event of variation
in a single parameter not being significant in itself, it might become significant
when associated with a variétion in one or more other parameters to be found.

In order to clarify better what we had in mind when we ‘posed lhese questions,
the example mentioned above may be further considered with particular reference to the
production of phosphorus trichloride and phosphorus oxychloride as intermediates in
the production of agents. The annual production of these intermediates, estimated on
the basis of the data already used in this example, would come to 5,000 tons which would
be cbmpletely absorbed‘in the production of 10,000 tons of agents and yet would be
insufficient. The shifting of a parameter concerning the production of phosphorus
trichloride and phosphorus oxychloride would be therefore of very great importance.

A further question tc be elucidated is whether it will also be sufficiently indicative
when applied to those few countries producing large quantities of phosphate rock.

To sum up, it seems to us that on the basis of reliable data for a single parameter
a significant number of countries can, even ndw, be effectively monitored. Additional
parameters based on monitoring of percentage variations in respect of phosphorus and
organophosphorus substances would enable the range of controls to be extended. Ior
this purpose other parameters could be found and taken into account, and their
correlation would progrescively enable us to establish a model for use in an
appropriate computer and thereby create an effective system of coutrols applicable to
the whole world. e feel justified therefore in urging that researchers make a
determined erfort to identify one or more parameters which, linked Lo the first, could
close all loopholes.
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We are well aware that the problem bristles with difficulties. Its solution
will necessitate the collection and processing by powerful computers of large quantities
of statistical data for the construction oi' complex models which must be tested out
and improved until a definitive model is worked out and proved valid for all cases.

le share in this respect the views expressed by the Japanese delegation in
CCD/301 of August 1970 concerning the collection of statistical data. We appreciate
the ingenious method proposed in the Japanese paper for the selection of substances
for statistical monitoring. It would be very useful to compare this method with other
methods and procedures which experts from other countries may wish to propose. It
- should be noted that a proposal similar to the Japanese is to be found in the Swedish
working paper CCD/322 of 16 March 1971. Moreover, it seems to us that useful
suggestions are contained in the "inspection questionnaire” circulated on July 6,

1971 by the American delegation.

Working paper CCD/332 submitted on the same day by the United States delegation,
highlights factors which can be utilized by means of on-site inspection to determine
vhether a plant is producing prohibited chemical substances, taking into account the
characteristics of the plant and the chemical nature of the waste materials released
by the plant. The most refined and up-to-date methods have been indicated for the
analysis of these waste products. The American paper, which assumes that there will
be on-site inspection, is a valuable contribution to a solution of the control
problem. It is reasonable to suppose, however, that this type of inspection cannot
be of a permanent and general ‘character. It seems desirable therefore to seek a method
vhereby a suspicion can be formulated as a basis for a complaint. This in turn could
be followed by on-site inspection using, among others, the factors and methods
suggested by the United States delegation.

- In making these remarks of a methodological character we cannot of course foresee
whether the search for a solution, such as the one we have outlined, will produce
positive or negative results. We are convinced, however, that the problem must be
tackled so that we may know with certainty what is the answer coacerning the feasibility
of controls. If the results are positive the Committee will have a suitable gauge for
the detection of a dangerous situation. If they are negative we shall at least be

able to draw the logical inference for the final elaboration of a political instrument.



cCD/335
page 5

(3) Lastly, very careful consideration, in our opinion, should be paid to the
question of the destruction of stockpiles of chemical weapons and agents. The

‘Committee has already received a valuable contribution from the Swedish delegation

(working paper CCD/324 of March 30, 1971) drawing attention to this grave problem at
an early stage. Since destruction of large stocks by dumping into the ocean depths is
unthinkable, and combustion is not readily practicable, a more logical course would
appear to be that of chemical transformation, which implies a timely study of |
chemical processes and methods to be applied.

A closely related problem is that of controlling the destruction of chemical
weapons. Once again we reiterate the necessity of having available the contribution
of a group of experts who should be given a precise mandate and asked to report back
to the Committee itself. The problem is much too grave and the risks involved are
too great. ' -

In joining the other delegations that requested the convening of this meeting
the Italian delegation shared the hope that a careful study on the technical level
would lead to further progress in our consideration of the problems outlined above.

This meeting may open up prospects for fruitful future contacts between experts
along the lines which we have indicated. The interesting new data and information
that the Committee has received will require further detailed analysis whose conclusions
should be compared and discussed together in another exercise of this kind in order

to trace the guidelines for constructive work before the next UN General Assembly.
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT .
, CCD/343
24 August 1971

Original: ZEnglish

JAPAN

Working vpaper on a biological approach to the cuestion

of verification on the prohibition of chemical weapons

- Organophosphorus chemical agents -

As the SIPRI Report "The Problem of Chemical and Biological Varfare, Part IV
Verification (February 1970)" has described, nerve agent plants are usually kept air
tight and operated at a negative pressure. Iurthermore, critical chemical reaction
equipment is handled by remote control devices, and so forth, then plants are
designed to avoid exposure of the chemical agent to workers. Thus, the safety facilitieccs
are presumably completely organized. It is no doubt that continuous and periodical
health examinations are executed for the ideal labour management.

Here, we should like to make an attempt on a biological approach to the question
of verification on the prohibition of chemical weapons from the viewpoint of workers'
health control.

The biological effects of organophosphorus compounds depend mainly on their
inhibitory effect on the activity of cholinesterase in man, and the inhibition rate
is said to run parallel to the dose. It is also known that a change in the activity of
cholinesterase in the body takes place by the presence of an organophosphorus compound
in a quantity which is too small to produce any clinical symptom, either subjective
or objective, in man. Cénsequehtly, the measurement of the change is regarded as a
useful indicator for checking whether or not the body has been exposed to an
organophosphorus compound.

It is to be noted further that the measurement of the activity of cholinesterase
in the blood requires relatively simple techniques, since the cholinesterase in the
plasma, which is the amorphous part of blood, is more easily affccted than that in
the other organs or tigsues; and moreover the activity level of the cholinesterase in
the red cells, which are the solid part of the blood, undergoes an irreversible change.
Therefore, the measurement of the change in the activity of the cholinesterase in both
plasma and red cells could be used as an effective and practicable method in protectine
those who are engaged in activities which have a possibility of exposure to chemical

compounds of the organophosphorus family.

GE.71-19161
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It night,be vorthvhile mentioning in this context the governmental guideline
adopted in Japan for the purpose of maintaining the health of workers in factories
producing or using organoohosphorus compounds. Under this nolicy, the diagnosis of
such symptoms as & decline in the level of activity of the cholinesterase in the
blood, sudoresis or gxcessive perspiration, miosis or fhe cbntrac%inn oflthe pupil
and muscular fibrillation of the eyelids and the fane afe suggested as cfiteria for
the periodical medical examinations. ‘As méntionédAabove, among the four criteria of
the examinations, a decline in the level of activity of the cholinesterase is the
most sensitive. Therefore it becomes the best parameter for the biological change-

by the effect of organophoéphorus compounds; ‘Based on the above guidance, in'a case
iitwhere the activity level of the choliresterase in the plasma of a worker is found to
have dfopped by thirty percent or more, he' should be transferred to another post or
given a certain period of rest for the purpose of natural physical recovery.

According to the above guidance, organophosphorus compound producing olants in
our country have made great efforts for the maintenance of workers' health. For
examnle, in the case of workers in organophosphorus‘pesticide’prOducing plants, the

" level of activity of the cholinesterase in workers' plasma is measured three or five

. times before workers start to work in the plant, and therefore, the mean value of

the level calculated as before-mentioned is recorded as the individual normal level of
activity. The workers' level of activity of the cholinesterase is examined regularly,:
which varies from every two weeks to two months according to the toxicity of the
pesticide vhich is being produced. We have not had any significant incidents for
over ten years up to the present, including the veriod of producing even parathion
which has a high toxicity on mammals. In a general observation, however, under similar
conditions of labour management, the decline in the level of activity of the
cholinesterase among workers vho are engaged in the production of organonhosphorus
compounds comnared vith that among workers who are engaged in the production of other
chemical compounds is remarkable. '

Of course, even when a change is detected in the level of activity of the
cholinesterase in the blood, it would be almost impossible to draw from that fact
an inference as to the type or the amount of production of the chemical compound. On
the other hand, considering the fact that some of the organophosphorus compounds
now used for peaceful purposes could be employed as chemical weapons and the plants
now producing such compounds could change the nature of production as the need arises,
a means of verification which covers a wide range of organophosphorus compounds might
be useful.
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It should be natural that the facilities of a factory vary éccording to the
degree of the workers' exposure to organophosphorus compounds. However, even in the
case of a plant with ideal equipment where the possibility of exposure %o organophosphorct
organophosphorus compounds might be completely eliminated,'it would still be necessary
from the medical point of view, as long as there are workers engaged in the
production, to conduct a medical examination to completely ensure the safety. In
the case of a factory where precaution measures are being taken to such an extent
as would completely eliminate the possibility of exposure, no biological change is
detected in man. Such special precaution measures themselves would provide useful
data for verification purposes.

In accordance with the above considerations, we should like to suggest that this
Committee explore the possibility of establishing a method of verification based on
the examination of the level 6f activity of the cholinesterase in the blood of peonle
working in chemical plants engaged in the production of organophosphorus compounds

and whether extraordinary safety measures are being taken in such plants.
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JAPAN

Working paper containing remarks of Prof. Shunichi Yamada,

the Uhiversity of Tokyo, concerning the question of

verification on the prohibition of chemical weapons,

presented at the informal meeting on 7 July 1971

The question of verification of compliance with'the prohibition of chemical
weapons is consicered to be extremely difficult because of the close interrelationshin
between the production of such weapons and industry for peaceful purposes and also
because such production requires only comparatively simple techniques. Ve have madc o
careful study with a view to finding technical methods which would enable us to
conduct more or less effective verification, which, as we have'just mentioned, will
involve many com;lexities,.aﬁd our past study has made it possible for us to come up
with some suggestions in.this regard. We believe that a suitable combination of these
suggestions, though it may be.far from perfect as a method of verification of chemical
weapons, will provide us with some clue in our present efforts. This naper tries to
examine in more detail our past suggestions and attempt to present them in somevhat
more precise manner.

Since the question of verification of chemical weapons in general is much toc wide
a subject, we have concentrated on the question of verification specifically relatins
to the production of nerve agents, which are, of course, organophosphorus compounds.
Organophosphorus compounds are widely used in industry for peaceful purposes in the
production of pesticides and it was from the research in pesticides that the discovery
of nerve agents originated. However, unlike in the field of pesticides where effortic
have been made to lower their toxic effects on mammals, the develonment efforts in the
field of nerve agents have been direcfed towards increasiﬁg their toxic effect. At
the present time the toxic level of nerve agents is reported to be between 1,000 and
10,000 times greater than that of vesticides. It is to be noted that the difference
in chemical structure between nerve agents and pesticides lies in the fact that,
while sarin, soman, V agents and all other new types of nerve agents, with a feu
exceptionsg, contain methyl-phosphorus bonds, no chemical compouhds with such bonds arc
used as pesticides. Therefore, should we be able to establish a highly sensitive
method of microanalyzing a methyl—phosphofus bond, it would greatly facilitate the

detection of nerve agents.

GE.71-19169
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Last summer we submitted to'this Committee a working paper (CCD/30L) in which we
stated: "If an emission electrode for a flame thermionic detector is attached to the
nozzle of a flame ionization detector in gaschromatography, a high sensitivity will be
shown by phosphorus compounds and the minimum amount detectable will be 1 x 10_12 gram, "
We noted further that, by using this method, it would be possible to detect and identify‘

such known nerve ggents as sarin, soman and V agents or their decomposed products which
might exist in very small quantities in liquid wastes from the chemical plant concerned,
the soil and dust in and around the producing plant, or on the production equipment or
the workers! clothes, by checking their retention times.

Generally speaking, nerve agents aie methylphosphonic ester halogenides and they
are converted to methylphosphonic acid by hydrolysis, with their methyl-phosphorus bond
remaining unsevered. If, therefore, we apply the method of gaschromatography mentioned
above to such methylphosphonic acid itself or to its methyl or ethyl ester, which has a

. low boiling point, we might be able to analyse them both qualitatively and quantitatively.

Since this method would enable us to verify the presence or absence of known nerve agents
as well as those derivatives which have methyl-phosphorus honds and which cannot be used
for purposes other than the production of nerve agents, it would be a useful means of
verification of nerve agents, irrespective of whether or not they are already known.

It will hardly be necessary to add that further detailed study of warious factors
affecting hydrolysis or conditions in applying gaschromatography such as the type of
columns to be used, temperature, sensitivity of the instruments, etc., would be required.

If we could establish the method of microanalysis of chemical compounds with a
methyl-phosphorus bond, it would be possible to verify whether or not nerve agents are
being produced by checking liquid wastes from the suspected plant or even from the
atmosphere or river water at a considerable distance from the plant. It goes without
saying that the same method, ifiapplied in the case of an investigation with direct
access to the suspected plant, would be even more effective. Al though we have at
present no such data based on actual experiments, we believe that the method we have
suggested can be a possible means of verification and if we could visit, together with.
representatives from other countries, facilities where nerve agents are actually handled
and investigate them, it Qould provide us with valuable information to prove the
effectiveness of our concept.

We put forward another suggestion in the same working paper dealing with necessary
data which would contribute indirectly, if not directly, to the detection of production
of nerve agents. To that end, we suggested the establishment of a system under which

countries would report on the statistics for certain phosphorus compounds, giving the
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amounts produced, exported and imported and figures for consumption for different
purposes. If sﬁch a system worked properly, it would contribute to the prevention of
the use of those su stances for the product’.on of nerve agents, We should now like to
attenpt to explain this approach in rather more detail:

Nerve agents are organo phosphdrus compounds and their manufacture requires
phosphorus compounds as the principal raw material as well as many kinds of auxiliary
materials or solvents, and the lack of any of them would make production impossible.
However, since the auxiliary materials or. solvents used in the production of phosphorus
compounds are also widely used in the pfodﬁction of many other industrial goods and it
would be extremely difficult to trace the flow of these materials, it would be practical
to leave them aside for the moment and focus our attention cn the flow of the principal

raw material, that is, phosphorus compounds. Thus, if we check statistically the amcunt

.of production and ccnsumption of yellow phosphorus, which is the starting material, and

other various important intermediates in the production of nerve agents, we should be

able: to ascertain whether or not chemical compounds of the organophosphorus family are

. being used for the production of nerve agents., Al though there are various methods for

the production of such agents, which are already known or could conceivable be
developed, it would suffice for us to concentrate on some of them from the viewpoint of
the possibility of industrial mass production. Important intermediates which are
common in those several practicable methods are yellow phosphorus, phosphorus‘
trichloride, phosphcrus oxychloride, phosphorus pentachloride and phosphorus pentasulfide,
which are all inorganic phosphorus compounds, as well as such organophosphorus compounds
as dimethyl or dietryl phosphite, trimethyl or triethyl phosphite and methylphosphonic
dichloride or diflucride. With the exceptions of methylphosphonic dihalogenides, those
compounds are all used in great quantities as materials or solvents in .the manufacturing
of agricultural chemicals, pharmaceuticals, perfumes, dyestuffs, vinyl chloride
stabildzer or plasticizer. Methylphosphoniclacid Qichloride or difluoride contains a
methyl-phasphorus bend, and belongs to a special group of chemical compouncds. It is
also considered to be an important final intermediate in the production process of
nerve agents and is reported as possessing.itseif a high_tdxic effect. Al though it is
reported that it car be used as a material for the production of polymers containing
phosphorus, we do nct have any detailed information on it. A '

In Japan, the statistics on the amounts of the production and consumptioﬁ of the
inorganic phosphorus compounds mentioned above are systematized and made public.
Recently a survey has been conducted on the flow of those intermediate materials in Japaii.

For the information of each delegation, the tables on the amount of consumption of
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phosphorus trichloride and phosphorus oxychloride in Japan are attached to this working
paper. However, there are not sufficient statistics oh organophosphorus compounds
other than agricultural chemicals. Furthermore, methylphosphonic dihalogenides,

“which have no peaceful uses, are, of course, not industrially produced or used in Japan.
Accordingly, we believe that, if countries do their best to gather reliable statistics
in a more systematic way on the phosphorus compounds and clarify the flow of such
compounds, it would make it possible to‘some extent to check the possibility of their
being diverted to the production of nerve agents. Considering the possibility of other
methods of manufacturing nerve agents and of the isolation of intermediates, those

_‘chemical compounds which we have dealt with might not be the best ones as check points.
~Mlso, the question of the relationship between the extent’of statistical errors and the

amounts of intermediates required for the production of nerve agents might throw some

, doubts on the usefulness of preparing such statistics.  However, if we try to minimize

+ the weakness in the system for the preparation of:statiétics, and countries concerned are
" persuaded to make them public, it would result in a situation favouring the prevention of
' the production of nerve agents and would ‘help to build up mutual confidence among states.

We should like now tc deal with a matter which is not necessarily related to any
concrete means of verification but designed to prevent the secret development of or
'research on new types of highly toxic chemical weapons in the future. Last summer, in

+ this Committee, we proposed that the existing chemical compounds with toxic effects
above a certain level should .be listed as items to be reported upon and that a system
should be established so that; when new chemical substances whose toxic effects equal |
or exceed that level were discovered, tﬁey might be tested by an appropriate international
research institute and, if they were found to have toxic effects equal to or above that
level, this would be announced. We further suggested as the toxic level to be used as
the criterion for this purpose a lethal dose (LDSO) of 0.5 milligramme per kilogramme of
body weight by hypodermic injection. The basis for this suggestion is that we ean
safely assume that no chemical substance with a toxic effect equal to or above that
level can be used for peaceful purposes.
_ There are more than ten kinds of chemical compounds with toxic effects equal to or
exceeding the suggested level: namely, tabun, soman, sarin, VX, a few organophosphorus
compounds which were mentioned in our working paper submitted last swmamer (CCD/301) and

in the Netherlands working paper submitted this spring (CCD/320), such toxins as
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botulinus toxin and tetrodotoxin, alkaloidé.such as accnitine and plant heart poisons
such as scillaren. If these substances need to be manufactured as pharmaceuticals or
for other peaceful purposes, we would be ablc to agree to report on the purpose, amount
and place of the production.

The criterion lethal dose (LDSO)

would be based on hypodermic injection, the method by which most of our available data

of 0.5 milligramme per kilogramme of body weight

have been obtained. However, there still exist such questions as whether the criterion
should ‘be based on the same route of absorption as.in the case of use as a chemical

weapon, that is, inhalation or percutaneous absorption, and whether we should use a

uniform méthod of testing on animals, specifying the kind of animals to be used, their

weight and number. On these problems.we should like to hear the opinion of pharmacolozy

experts. It would also be desirable to hold further discussions on the question of
choosing an appropriate internmational body which would carry out authoritative tests

in this regard.
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Table 1
Imount of Consumpﬁion of Phosphorus -
Trichloride (PClB) by Purpose in Japan
(tons)
£
Year . " i I
1965 | 1966 1967 | 1968 | 1969 | 1970
Purpose : ! | !
' , i . (est.)
 lgricultural 785 1182 | 1,761 | 2,343 | 2714 | 3,120
Chemicals (32.4) | (40.3) | (46.0) | (51.2) | (53.9) | (55.7)
Vinyl Chloride 689 877 | 1.112 1.063 1.229 1.280
Stabilizer (38.4) | (29.9) |, (29.0) (23.1) | (24.4) (22.9)
. Dyestuffs 622 507 677 801 642 493
: (25.7) (17.3) (17.7) (17.5) | (12.7) (8.8)
Pharmaceuticals 77 115 80 122 99 175
(3.2) (4.0) (3.1) (2.7) (2.0) (3.1)
. Others 249 |7 250 200 250 353 532
(10.3) | (8.5) (5.2) {5.5) (7.0) (9.5)
Total | 24422 2.931 3,830 44579 5,037 5,600
(100) (100) (100) (100) (100) (100)
! : | |
i “ : S !

Percentage values are given in parentheses.
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Table 2
fmount of Consumption of Phosphorus
Oxychloride (POClB) Ly Purposc in Japan
" (tons)
| | | f
1965 | 1966 ¢ 1967 . 1968 1969 1970 |
Purpose ! i E |
: } T ; (est.)
Plasticizers 1.263 1.460 1.963 | 2.376 | 2.498 2,882
(41.6) | (42.2) (47.6) (48.1) | (48.5) | (53.9)
. ' !
Pharmaceuticals ' 1.037 800 79C 1.017 | 1.288 ; 1.164
i (34.2) | (23.1) | (19.2) | (20.6) ! (25.0) | (21.8)
l | i
Perfumes ! 49 45 97 AV R 134 | 107
I (1.6) (1.3) (2.4) 1 (29) 1 (2.6) = (2.0)
Others 63, | 1157 | 1.270 | 1.405 ! 1.233 | 1,199
(22,6) .| (33.4) | (30.8) | (28.4) ] (23.9) | (22.4)
, ' . §
Total 3.033 | 3.462 | 4120 | 4939 | 5.153  5.351
(100) (100) (100) i (100) { (100) | (100)
| Iy i
! 5

Percentage velues

are given in parentheses.
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT CCD/352
- _ 28 September 1971

Original: ENGLISH

ARGENTINA, BRAZIL, BURMA,.EGYPT, ETHIOPIA, INDIA
MEXICO, MOROCCO, NIGERIA, PAKISTAN, SWEDEN AND YUGOSLAVIA

Joint memorandum on the prohibition of the development, production
and stockpiling of chemical weapons and on their destruction

In the Joint memorandum of the group of twelve members of the Conference of the
Committee on Disarmament on the question of chemical and bacteriological (biological)
methods of warfare (CCD/BIO), the group had expressed the following views:

(i) It is urgent and important to reach égreement on the problem of chemical

and bacteriological (biological) methods of warfare;

(i1) Both chemical and bacteriological (biological) weapons should continue
to be dealt with together in taking steps towards the prohibition of their
development, production and stockpiling and their effective elimination
from the arsenals of States;

(iii) The issue of verification is important in the field of chemical and
bacteriological (biological) weapons, as indeed adequate verification is
also eésential’in regard to.the succesé of any measures in the field of
disarmament. Reasonable guarantees and safeguards shculd, therefore, be
devised to inspire confidence in the implementation of any agreement in
the field of C and B weapons. Verification should be based on a
combiration 5f appropriate national and international measures, which
would compleﬁent and supplement each other, thereby providing an acceptable
system which would ensure effective implementation of'the prchibition.

This basic approach was commended by the General Assembly of the United Nations
in its resoluticn 2662 (XXV).

The group cf twelve members of the Conference of the Committee on Disarmament
have taken note of the evolution of negotations which has since taken place,

vhereby only the elaboration of a Convention on the prohibition of hacteriological

_(biological) and toxin weapons and on their destruction seems possible at the

present stage. However, the group wishes to emphasize the immense importance and

urgency of reaching agreement on the elimination of chemical weapons also.

GE.71-19584
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Bearing in mind the recognized principle of the elimination of chemical weapons
as well as the firmly expressed commitment %o continue negotiations in good faith
until early agreement is reached on effective measures for the prohibition of the
development, production and stockpiling of chemical weapons and on their destruction,
the group offers the following elements on which such negotiations should be based:

L, An obligation to prohibit the development, production, stockpiling,

acquisition and retention of chemical agents of types and in quantities

that will be defined in future agreed provisions, and weapons using such

chemical agents as well as equipment or means of delivery designed to

facilitate the use of such agents or weapons.

24 An undertaking not to assist, receive, encourage or induce any State,

group of States or international’ organizations in the above mentioned

' prohibited activities.

3. I undertaking to destroy or convert to peaceful uses, taking all

necessary safety precautions, all chemical agents, weapons; equipment

or means of delivery and facilities, specially meant for the development,

production and stockpiling or for using such agents or weapons.

4. In undertaking to disband and not to establish anew special military

or other forces for using chemical agents or weapons.

i The problem of verification should be treated in accordance with

the suggestions contained in the Joint menorandum of the group of

twelve nembers of the Conference of the Committee on Disarmament

(ccp/310).

6. A clear understanding whereby future agreed provisions for the

prohibition of the development, production and stockpiling of chemical

weapons are not tu be interpreted as ih any way limiting or detracting

from the obligations assumed by the Parties under the Geneva Protocol

of 1925.

T. Future agreed provisions should be implemented in a manner

designed to avoid hampefing the research, development, production,

possession and application of chemical agents for peaceful purposes or

hindering the economic or technological development of States Parties.
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8. In undertaking to facilitate the fullest possible exchange of

chemical dgents, equipment, material ar.l scientific and t.chnological

information for the use of such chemical agents for peaceful purposes.

9. [i recognition of the principle that a substantial porticn of the

savings derived from measures in the field of disarmament should be

devoted to promoting economic and social development, particularly in

the developing countries.

The group is firmly convinced that the CCD should proceed with the task of
elaborating, as a high priority item, agreed provisions for the prohibition of the
development, production and stockpiling of chemical weapons.

The Group finally expresses the hope that the elcments suggested in the preceding
paragraphs would receive general acceptance so that early agreement could be reached
on the complete prohibition of the development; production and stockpiling of chemical

weapons and on their effective elimination from the arsenals of States.
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UNITED STATES OF AMERICA

Work Program regarding negotiations
on prohibition of chemical weapons

I. INTRODUCTION

This paper sets forth some of the éonsiderations that are relevant to the question

of prohibition of chemical weapong.. :- It deals primarily with lethal chemical warfare

agents. The paper does not attempt to treat all of the many factors which we or
others may feel are important with respeqy;ﬁgsthgse agents or offer final judgements
on those :.questions that are discussed.'”m&ﬁé;delegatioﬁ.hbbeé that the material
presented will stimulate further discussion and éssist the Committee towards reaching
a consensus regarding those considerations that are important to successful negotiations
II. SCOPE - ’ |

This section (A) sets forth major categories of types of agents and precursors

describing a .number of factors which,appear to the US delegation relevant to their

e

consideration in the context of armsﬂlimitation, (B)_describes possible ways of
defining substances that might be controlled, and (C) sets forth and discusses classes
of activities pertaining to chemical weapons programs together with relevant arms
limitation considerations.

A, Major: categories of substances related to chemical warfare include the

following:

1. Single-purpose agents. These agents have no large-scale uses except

in chemical warfare. Modern agents in this category, such as organophosphorus
compounds, are extremely toxic. Some older agents, which caused a number of deaths

in World War I, also fall into the ”éingle;purpose" category.:”

*»

2. "Dual-purpose" agents are chemicals which are commonly used for

civilian purposes, but. which might also be used as CW agents. Phosgene, chlorine,

| S

and hydrogen cyanide are well-known examples of substanqes in this category and were
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utilized widely in the first World War. The extent of the-civilian uses of these
agents was described in a working paper (CCD/283) submitted earlier by the US
delegation. ' .

3. Precursors. Intermediates of modern agents may or may not have
civilian applications, Phosphorus trlchlorlde, for example, a2 key precursor in
the production of organophosphorus nerve agents, is widely used as an intermediate
in the manufacture of pesticides and plasticizers. Under present conditions, agent

intermediates do not assume 1mmed1ate military significance until processed. further

into an agent but blnary dev1ces, by u51ng agent 1ntermed1ates as weapons components,

could blur thls dlstlnctlon.

B. Deflnltlons of Controlled Substances

’

o The follow1ng general criteria offer various possibilities for defining
I.chemlcal substances which might be used’for chemical warfare: i

1. General Toxicity Standard. Modern lethal agents are in general much

more toxic to humans than are pesticides or other chemicals used in the oiviliau
sector, A standard related to the tckicity of present-day nerve agents would
exclude, for all practical purposes, chemicals which have civilian uses. However,
allowance should be made for thevfact'that a number of super-toxic compounds have
legit;mate medical applications, If a toxicity standard were adopted it might bel
necessary to provide for a uniform laboratory method of determining the toxicity
of a compound. The kind of animals to be used, their number and weight, the
method of appiicatiou of the chemical, and extrapolation of efﬁects to humans, are
among. the factors which would have to be dealt with. Questions regarding the

' appllcatlon of a tox101ty standard might be referred to an international
consultatlve body or some other appropriate international body.

2. Identlflcatlon of Specific Agents. Many chemical substances which

have been used in warfare or developed for weapons purposes are generally known.
Although.s compreheusive list of these known agents by name and specific structural
forﬁula might include the majority of agents in current arsenals, there is no way
at present to know whether such a list would include all the major agents in the

arsenals of states or under development.
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B General Structural Formula., All presently identified nerve agents
are organophosphorus compounds which exert their toxic effect by inhibition of the
enzyme acetylcholinesterase. Considerable information is available on the

relationship between chemical structure and ablllty to inhibit acetylchollnesterase.

A general structural formula might be developed whlch would descrloe ‘the spectrum
of organophosphorus compounds which could be used as lethal agents but would not
include compounds used as pesticides. One possibility is the formula presented in
CCD/320 by the delegation of the Netherlands.

4. Criterion Based on Purpose. The Biological Weapons Convention relies

on a general formulation which prohibits agents "of types and in quantities that have
no justification for prophylactic, protective or other peaceful purposes". This
definition is both comprehensive and simple. Such a definition by itself, however,
could be insufficiently precise for effective application to chemicals which are
produced in extremely large quantities‘for.peeceful purposes.

5e Combination of Methods. Having various possible prohibitions in

mind, the Committee might consider what combination or combinations of criteria
could be appropriate. The advantages might be=weighed of using a purpose criterion,
accompanied by one or more of the other forms of definition described above. If
differing prohibitions were to be con31dered for various categorles of agents,
definitions would be needed Wthh could dlstlngulsh such categorles from one another,
For example, with respect, to prohlbltlons covering the most lethal types of agents,

a definition might include, in addition to a purpose criterion, reference to
structural formulas of known agents and specification of toxicity levels. = Binary
components, however, may not be readily distinguishable from many industrial
chemicals either by their structural formula or toxicity. If such intermediates
were to be considered, because of their potential military importance, for specific

prohibitions, it might be desirable to consider a definition that was based on the
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purpose criterion and a list of known substances. There are, of course, advantages
and disadvantages to all. of. the, varlous p0391ble deflnltlons ‘and thelr combinations,

which should be carefully con31dered by the Commlttee ag 1t moves forward 1n 1ts

i 1

work on questions concernlng CW prohibitions. /

. 6. Malntalnlng Efrectlve Definitions, The Commlttee mlght consxder ways

in whlch definitions could be kept current. Examples of p0531ble technologlcal i
developments which could affect the adequacy of deflnlflone ln future 01rcumstances
are: o . B

(A) Development of very foxic chemicals with non-militarj uses;

(b) Development of binary weapons with ."dual~purpose" chemical
— - | RN CE VRN RO T

(c) Development of non-military uses for substances similar to
present. nerve agents; - . ‘ ' \

(d) Development of chemlcal compounds whlch have potentlal military
utility but which do not clearly meet trddltlonal crlterla for determining controlled
substances In view of these poss1b111t1es, consideration mlght be given to the

most approprlate means for contlnulng or periodic futire consultatlons to help 1nsure
that_ the scope of substances to be controlled remains effectlvely deflned with '

‘ updatlng as necessary.

C. Soope of Activities Whlch Might Be Controlled

. The Committee should give consideration to the various classes of

activitles pertaining to chemical weapons programs together with relevant arms

limitation factors.
l. Productlon of Agents is a key element ln acoulrln and, over the long

.run, in malntalnlng a chemical warfare oapablllty The current process cf manufacture
of modern lethal agents is a sophlstlcated one carrled out in highly specialized
facilities. These characteristics give rlse to 1mportant considerations bearing on

the question of nerve agent production controls
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(a) Inltlatlng nerve agent productlon 1s a complex task. Considerable
time is requlred to construct a new agent plant convert ‘another chemlcal facility to
agent productlon, or even to reactlvate an agent plant Wthh has been shut down for
more than a short perlod The englneerlng dlfflcultles which must be overcome are
con31derable.- The cost of establlshlng a nerve agent manufacturlng fa0111ty of o
the type used in the past is many tlmes greater than for a productlon fac111ty for |
commercial chemicals. These con31deratlons may not be fully appllcable in the ' '
case of productlon of components for binary weapons.

' (b) While it may be reasonable to” assume ‘that there are relatlvely
few chemlcal fac111t1es which might be used at the present tlme to make organophosphorus
chemlcal warfare agents, information is insufficient to determine which fa0111t1es in
fact have thls capablllty and have been engaged in agent productlon. " _

" In the case of nerve agent productlon fa0111t1es, p0881b111t1es for M;
demllltarlzatlon range from closlng or ”mothballlng" plants to conver51on or L
destruc+lon. Measures Wthh mlght be useful in ensurlng that requlred actlons ‘were
taken are dlscussec below 1n the verlflcatlon sectlon. !

2. Productlon of Wegpons

(a) Chemlcal munltlons manufacture uses substantlally the same type
of metal—proceSSLng facilities used to make ca31ngs for conventlonal weapons. - Filling
of munltlons with agent, on the other hand, characterlstlcally is a hlghly specialized
process carried out under, strlngent safety and securlty controls. The fllllng of
chemlcal munitions with nerve agent would normally be carried out at or near the
agent productlon facility, where appropriate conditions for handllng hlchly toxic
materials would already exist. This would be a lesser conslderatlon in the filling
of munitions using less toxic materials ‘sich as chlorine, phosgene or possible
components of binary weapons. ' h

'(h)‘ In considering poss1ble approaches to prohibiting productlon
of chemical weaoons, the question of munltlons mlght assume varying 1mportance

depending on the nature of the agents being utlllzed.
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‘(1) Dual-Purpose Agents. A great many countries would, of

course, -continue to possess production facilities for, and large quantities of,
such chemicals as chlorine and phosgene for peaéeful industrial uses after any
chemical weapons agreement. Such production facilities, or, current stocks; could
be utilized at anytime for making weapons. Thus the activity which it seems most
relevant to ‘restrict in this area would be production of munitions rather than
production of agentsy | .

(i1) Nerve Agents. On the other hand, in the case of known

nerve agent munitions, the agents themselves do not have large-scale peaceful uses,

and their possession in any quantity, even when not filled in munitions, has
military significance. Thus, controls affecting production of agents would appear
to be of particular importance in connexion with such weapons as those using nerve
agents. ' 2 "
“3. Stockpiling.- ' Possession of stocks cf chemical weapons is esgential to
maintenance-of an immediate chemical capability. While there is evidence which
suggests the existence of substantial quantities of'chemical arms in present day
arsenals of several nations, storage of chemical weapons.by its nature is not a
readily identifiable activity,  Several considerations seem pertinent in relation to
stockpiling: P Lo Fho
s (a) There is general uncertainty over the size and composition of
chemical weapons stocks in existence.

(b) A capability to retalizte promptly in kind to a chemical attack
is one deterrent against initiation of chemical warfare. :

. (é) Destruction or demilitarization of stocks, given the toxic nature
of modern égents,.requires time-consuming and carefully controlled processing under
gtringent safety precautions. To ensure that none of the toxic agent escapes into
the invironment, a destruction facility must be operated under the principle of
"total containment". Another major concern is the disposal of the end-products of
the agent destruction. These end-products, while relatively non-toxic in themselves,
might have a serious adverse effect if introduced into the environment in large

“quantities.
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‘ 4.”' Research and Development

(a) Research. Certain lethal agents were an accidental by-product
of industrial insecticide research conducted in civilian laboratories. It may be
difficult to tell from the nature of research on toxic substsnces whether or not
such research is part of a military programme. It may also'beidifficult to
distinguish many aspects of research for offensive purposes from research for
defensive or prophylactic purposes. At the same time, it is possible that a number
of countries will attach importahoe to the continuation of research for defensive
purposes.

(b) Development of promising CW agentsland of means for disseminating
them are explicitly military activities and go beyond the stage necessary for design
of defensive measures. However, development, like research, is an activity of low ..
visibility.

ITI. VERIFICATION .

The Committee faces a number of important questions wifh respect to possible

 means of verification, both national and 1nternational. This section sets forth a

number of considerations (A) on the relationship between the scope of prohibitions
and verification, and (B) regarding the feasibility of possible specific. verification
elements such as (1) seals and monitoring devices, (2) information exchange, (3)
declarations, (4) remote sensing devices, (5) inspection visits, and (6) monitoring
of imports and shipments of ‘certain specific materials.
A. Relationskiip Between Verification and Scope

Various possible combinations of CW prohibitions would be likely, in oxrder

to be effective, to require various measures of verification. Comprehensive
prohibitions would, by definition, most completely limit chemical warfare capabilities.
Moreover, comprehensive prohibitions, by oovering many aspects of CW activities, would
tend to reinforce each other. On the other hand, there may be some factors which
would warrant the Committee's consideration of the relative merits of a phased.

approach in which some activities are prohibited initially and other activities at“
subsequent stages. For example, a simultaneous prohibition of production of certain
agents or weapons, together with a requirement for complete destruction of any

existing stocks of those agents or weapons, might require a higher degree of
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assurance of compliance than if prohibitions were placed initially on production alone.
As indicated earller, pogsession of a retaliatory CW capability-has been generally '
con51dered to prov1de one deterrent to the flrst—use of chemical: weapons by’ others.

A gtate posee551ng chemlcal weapons could feel that lt requlred a very high degree

of assurance that others would be taklng the same steps it was: “to take, before agreeing
to proh;bltlone whlch, when 1mplemented would leave it with no ability to retaliate -
promptly. Thusq one possible way some states might be satisfied with a somewhat
lower level of 1n1t1al assurance would be if the disarmament process took place

in stages, that is, in the example under dlscuselon, if productlon of certain claeses""
of agents or weapons were prohibited initially whlle destructlon of stockpiles were
to take place in a eubsequent etage. )

B. Verification Elemente

1. Seals and Monitoring;Devioee. ' ‘The possibility exists of assuring
that CW activity does not take place at "mothballed'" facilities through the use of

seals or monitoring devices of the types which have been studied in connexion with

muclear safeguards. This p0351b111ty has partlcular relevance with respect to a
phased process ln which CW productlon fac111t1ee are shut down but not 1n1t1ally
dismantled. During the last session of the CCD the delegatlon of the Uhlted States
submitted a working paper (CCD/332) which descrlbes the nature and possible utlllty
of sealing and monltorlng dev1cee. ' ‘

2. Informatlon Exchagge. Giten the complexity, and the'prOSPects‘forl

growth and change in the chemlcal lndustry throughout the world, provisions for
1nformatlon exchange might play a useful‘role in verifying chemical weapons-- -~
”llmltations. Conelderatlon might be glven in the Committee to the types of '
information which would be helpful. P0331b111t1ee might include information
regerding: (a) cuantlty, types and uses of oroanophosphorus products, (b) quantity,
types, and uses of dual purpose chemicals; and (c) intended use of major new
chemical production facilities. | |

3. Declarations. Two types of declaratlons which mlght be considered in

connexion w1th chemical weapons prohlbltlons are:
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(a) Declarations Regarding Lctivities. The Committee might examine

the utility of periodic declarations regardihé'activities"felévanﬁ td an’ agreement as
one means to help reinforce implementation of an agreement. For example, annual
statements by parties, having the effect of affirming their compliance with an agreement,
might be considered., The Committee might examine whether declarations which set forth
annual national production figures for substances limited by an agreement would offer

to parties an additional degree of assurance of continuing observence of an agreement.

In the case of a prohibition of nerve-agent production, for example, it would be

expected that parties would register zero prbduction or a very small amoﬁnt destined

for scientific research. To emphasize a party's continuing commitment to an agreement,
-such declarations might be endorsed or issued at the highest governmental level.

(b) Declarations of Facilities. Declérations might also be considered

that. could ﬁe_helpful'in increasing the effectiveness of various means of verification.
For example, submission by parties of lists identifyingvandnlocating facilities capable
of handling highly toxic materials would be of help in verifying prohibitions of
production. What types of facilities might be included in such lists, and whether the
lists should contain supplemental infofmafion regarding past and present activity a2t
particular installations, could be a éubject fo be examined within the Committee.

d Remote Sensing Devices. The question of possible utility of remcte

sensing devices to detect evidence of CW activify is being studied in various countrics.
The present level of sensor technology, howe?er, does not appear to offer significant
prospects, in the near future, for the development of long-range sensors that could
detect evidence of the manufacture or storage of chemical agents. The two principal
problems in.this respect are the difficulty of achieving sufficiently great sensitivity
over large distances and the fact that substances resulting from prohibited and non-
piohibited activities may give closely similar readings. |

5 Inspection Visits. The Committee should consider possibilities for

on-the-scene verification, including such questions as how locations to be visited
are chosen and what might be expected to take place during a visit. ILn on-the-scene
. inspection by technically qualified personnelmay be the most efficient and direct way
of resolving a serious question concerning implementation of chemical prohibitions

at a given site. ‘

6. Monitoring of Immorts and Shipments. Certain chemical substances have

limited commercial application. A4 disproportionate increase in imports or shipments

cf these materials might be significant in verifying observance of an agreement.

!
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IV. INTERNATIONAL ORG/ANIZATIONAL CONSIDERATIONS

L number of questions‘pertaining:td internatiohal‘oréanizational considerations

could have possible relation to measures containing prohibiticns on chemical weapons.
. This section discusses (4).possible consultative arrangements, (B) relationship to
the Security Council of the United Nations, and (C) the usefulness of provisions for
periodic review. The consideration of these questions, as well as those in part V
below,.would of course be significantly affected by the manner in which questions in
the preceding sections, pertaining to scope and to verification, were handled.

Ay .Consultative Body

In assessing which apprmaches to the achievement of restraints on chemical
weapons are promising.and which are not, consideration might be given, at an appropriate
stage in the work of the Committee, to whethe; establishment of a standing consultative
body would be helpful and, if so, what its role might be. While recent multilateral
arms control agreements have not established or defined special roles for a body of
this sort, a consultative group might be able to perform constructive functions in
connexion with an agreement on chemical weapons. Given the complexities and difficulties
of CW verification problems,  provision for a consultative body might offer some additional
element of assurance to potential parties to an agreement. Participation in the
consultative body of appropriate govermmental, military, and scientific representatives
might in itself establish increased 'international édnfiaence, undefstén&ing, and
co-operation in dealing with problems inherent in the implementation of restraints
on CW.

1 Possible Functions.

(a) One function of a consultative body might be to keep abreast,
through the participation of appropriate military and scientific experts, with the
military potential of various advances in chemistry. Such a function on the part
of a consultative body might be particularly relevant if a chemical weapons agreement
defined controlled substances using such cfiteria as a general toxicity standard and/or
identificatinn-of specific agents. A consultative body might perform the function
of reviewing questions regarding new chemical substances and of making such determinations
as whether a particular commercially produced substance (i) fell within an agreed
toxicity or formula criteria, (ii) should be classified as single-purpose or as dual-
purpose, (iii) should bewéonsidered a precursor; and whether in light of these
assessments the substance should be claésifiéa ashoné éontrgiled or-broscribed by the

relevant definitions.
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(b) Another possible role which might be con31dered for a consultative
body could be in helping to assure parties to a treaty that its provisions were being
carried out. Such u body might, for exmmpl‘, be the ”eClplent of reports from parties
to' a treaty regarding their compliance with" 1ts prov1s ions for destructlon of‘ex;:.stlnD
stocks of lethal chemical agents and chemical weapons. It might also receive information
reports on the intended use of organophosphorus substances produced by parties and on
the use of certain categories of existing and new chemical production facilities. A

consultative body might also receive questions from parties regarding implementation

or observance of the CW agreement, In this connexion the consultative body might be

the locus for arranging inspection visits to clarify an ambiguous situation and to
restore confidence that an agreement was being observed.

2 Organizational Considerations.

(a) Operations. It would be necessary to con31der in advance of
determining whether to establish a consultative body the way in which it mlbht perform
the functions expected of it. Attention would need to be devoted to questions such
as the powers that a consultative body might have to initiate actions, to make
recommendations, and to solicit the co-operation of parties in the resolution of any
problems that might arise. It would also be necessary to consider such practical
questions as funding, headquarters, staff, and types of services to be provided. Parties
to an agreement would naturally wish to avoid unnecessary costs in implementing any
agreements in the CW area and would not wish to establish a new international organization
or assign new functions to an existing orgavization unless substantial benefits could
be expected in the solution of problems involved in implementing the agreemenf.p

(b) Membership., The. question of membership and participation in such
a consultative body would be an ihportant one for potentialvparties to an agreement.
One possibility might be to agree that fepresentatives of all parties to a CW agreement
would be entitled to participate in any consultative body concerned with the implementation
of that agreement. However, a consultative body might itself determine how experts
would be selected for participation in its various act1v1tles.

( ) Relationship to Existing Organizations. Slnce a consultatlve body

might be concerned with a range of issues varying from use of chemical substances for
agricultural purposes to questions involving security and political issues, the

relationship of such a body to existing international organizations might also be
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considered. If might be useful to consider what ties e consuitative body would need
to have with such offices as the United Nations Secretery-@enera} or with the United
Nations Security Council, the~United Nations General Aesembly, or-United Nations.
specialized agencies, -and how these might best be provided for,

B} Relationship. to the Security Council

A number.of recent arms limitation treaties have contalned prov1smons which
specxflcally recognize. the pre-eminent role of the Unlted Natlons Securlty Couneil in .
deallng with matters affecting international ‘peace and securlty.. In view of the
lmportant securlty implications any new agreement restricting chemlcal weapons would .
have, members of the Committee may wish to consider whether it would be of value to
- reaffirm in an approprlate manner the rlght of partles to submit complaints of
v1olatlon to the Security Council together with all possmble ev1dence, and .to' gset forth
‘an undertaklng by parties to co-operate in carrylng out any 1nvest1gatlons the
Security Council might initiate. C o

C. Review Conference

The Committee might weigh the advantages of a periodic review conference
as an additional means of assuring the continued effecfivenessiof a CW agreement. A

review conferehde could conduct a' broad examination of Whether the purposes and

principles of the agreement:were being realized, taking into aecount particularly any.:. °

new scientific and technological developments relevant to the agreement. The

" discussion of issues and problems at a review conference could be of assistance to the
subeeqﬁent Qork_of‘any consultative body.  Preparations for a review cenference could
be entrusted to a consultative body, .if one had been established.

V. ' OTHER QUESTIONS

A number of other questlons could arise in the course of con31deratlon of possible

prohlbltlons relatlng to.chemical weapons.  These mlght lnclude (4) relatlonshlp to.
the Geneva Protocol,‘(B) facilitation of international co-operationzln the field of.
peaceful applications, (C) prohibitions of assistance to third parties with respect
to proscrlbed activities, (D) entry into force, (E) duration and ‘withdrawal, -and
(F). amendments.

A. Relationship to the Geneva Protocol

In connexion with the achievement of any new restrictions on chemlcal weapons
a questlon will naturally arise as to the relatlonshlp between these restrictions and

ex1st1ng restraints in the Geneva Protocol. Commlttee members may therefore wish to
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consider whether any new agreement on chemical weapons should contain provisions noting
the importance of the Geneva Protocol and ensuring-that nothing in the agreement could
be interpreted as in any way limiting or detracting from oblisations assumed under the-

Geneva Protocol.

B. Facilitation of International Co-operation

In view of the fact that restraints on chemicai weapons will have.an -
important bearing, directly or indirectly, on activities in peaceful scientific and
industrial areas, the Committee may wish to consider whether it would be practical and
désirable for any new prohibitions to pe accompanied by provisiohs that make clear
the intention bf'parties to co-operate with other states or international organizations
in the further development and peaceful application of science in fields relating to
the agreement. Provisions along these lines are contained in both the Biological
Weapons Convention and the Treaty on the Non—Proliferation'of Nuclear Weapons. It
would, therefore, seem logical to consider the desirability of appropriate provisions
in the case of restraints on chemical weapons.

C. Assistance to Third Parties

Since parties to any new agreement would be accepting restrictions on their
activities, it would seem logical to consider the possibility of appropriate provisions
pursuant to which parties would agree not to assist or encourage any others to carry
out activities limited by the new agreement. Such provisions, which have been
included in recent multilateral arms control agreements, would reinforce the
achievement of the broad purposes of any new agreement.

D. Entry Into Force

The question of how additional limitations on chemical weapons enter into
force is important because a nes agreement would affect weapons of established military
significance. The Committee could considér whether a relatively large or a
relatively limited number of ratifications ought to be necessary bhefore a new agreement
would enter into force. This question could have relationship not only to the
possible scope of a new agreement but also to the manner in which questions such as
duration and withdrawal are handled.

E. Duration and Withdrawal

The manner in which the questions of duration and withdrawal are handled in
any new chemical weapons agreement will have a relationship to the possible scope of any

new prohibitions and the extent of reassurance provided to parties through agreed means
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of verification. These issues are in turn related to such questions as the overall
stability of any new agreement and the extent of capability remaining in the hands

of any nation to deter the initiation of chemical warfare by others. Approaches to
the question of duration could range from consideration of an agreemeﬁt limited to a
fixed number of years (with possibilities of continuation or renewal), to an agfeement
© of indefinite duration. Intermediate approaches might also be envisionéd.’ Procedures
for withdrawal could also vary, in part depending upon whether duration was limited or
indefinite. . | |

F.  Amendment o . e ‘
Procedures for amendnents could assume particular.éignificance in the case

of chemical weapons prohibitions. Chemical weapons and agents relate to a field of
, science and technology which is rapidly expanding éﬂd which may undergo basic changes
in the future. Thus, technical-aspects of prohlbltlons formulated in the light of
technology existing in one decade could be 51gn1f1cantly dlfferent in another decade.
Whether amendments should be relatlvely easmer or more dlfflcult to adopt could also

be related to the manner in Uthh the issue of duratlon was handled
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‘CON(F-ERENCE OF THE COMMITTEE ON DISARMAMENT CCD/361
' ' 28 March 1972

ENGLISH
Original: RUSSIAN

BULGARIA, CZECHOSLOVAKIA, HUNGARY, MONGOLIA, POLAND,
ROMANTA, UNION OF SOVIET SCCIALIST REPUBLICS

Draft Convention on the prohibition of the development,
production and stockpiling of chemical weapons
and on their destruction

by o

Bulgaria, the Byelorussian Soviet Socialist Republic, Czechoslovakia, Hungary,
Mongolia, Poland, Romznia, the Ukrainian Soviet Socialist Republic
and the Union of Soviet Socialist Republics

The States Parties to this Convention,

Determined to act with a view to achieving effective progress towards general and
complete disarmament including first of all the prohibitionvand elimination of all
types of weapons of mass destruction -- nuclear, chemical and bacteriological,

Convinced that the prohibition of the development, production and stockpiling of
chemical weapons and their elimination, through effective measures, will facilitate
the achievement of general and complete disarmament under strict and effective
international control,

Convinced of the importance and urgency of eliminating from the arsenals of
States, through effective-measures, such dangerous weapons of mass destruction as
those using chemical agents,

Recalling that the Convention on.the Prohibition of the Development, Production
and Stockpiling of Bacteriological (Biological) and Toxin Weapons and on their
Destruction affirms the recognized objective of effective prohibition of chemical
weapons, ' ‘

Recognizing the important significance of the Geneva Protocol of 17 June 1925 for
the Prohibition of the Use in War of Asphyxiating, Poisonous or Other Gases, and of
Bacteriological Methods of Warfare, and also the contribution which the said Protocol
has already made, and continues to make, to mitigating the horrors of war,

Reaffirming their adherence to the principles and objectives of that Protocol

and calling upon all States to comply strictly with them,

GE.T2-4746
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Recalling that the General Assembly of the United Nations has repeatedly, and
particularly in resolution 2827A(XXVI) of 16 December 1971, condemned all actions
contrary to the principles and objectiVeé'df the Geneva Protocol of 17 June 1925,

Desiring to contribute to the strengthenlng of confidence between peoples and the
general improvement oi—the 1nternat10nal atmosphere,.

Desiring also to contrlbute to the reallzatlon of _the purposes and principles of
the Charter of the United Nations,

Determined, for the sake of all mankind, to exclude completely the p0351b111ty of
chemical agents being used as weapons, ""'1

Convinced that such use would be repugnant to the conscience of mankind and that
. no effort should be spared to minimize this risk,

Have agreed as follows:
ARTICLE I |

Each State Party to this Convention undertakes never in any cifcumStances to
develop, produce, stockpile or otherwise acquire or retain:

o (1) Chemical agents of types and in quantities that have no justification for
- peaceful purposes; ‘ ‘

(2) Weapons, equipment or means of delivery designed to use such agents for

hostile purposes or in armed conflict. |
' ARTICLE II =

Each State Party to this Convention undertakes to destroy, or to divert to
peaceful purposes, as soon as pgssible but not later than ..... ... months after the

-entry into force of the Convention, all chemical agents, weapons, equipment and means
of delivery specified in Article I of the CéhVention which are in its possession or
under its jurisdiction or control. In implemeﬁ%ing the provisions of this Article all
necessary safety precautions shall be observed to protect populations and the
environment.

Each State Party to this Convention undertakes not to transfer to‘any recipient
whatsoever, directly or indirectly, and not in any way to assist, encourage, or induce
any State, group of States or international organizations_to manufacture or otherwise
acquire any of the agents, weapons, equipment or means of delivery specified in

Article I of the Convention.
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| ARTICLE IV

Lach State Party fo fhis Convention shall, in accordance with its constitutional
processes, take any necessary measures to prohibit and prevent development, production,
stdckpiling, acquisition or retention of the agents, weapons, equipment and means of
delivery specified in Article I of the Convention, within the territory of such State,
under its jurisdiction or under its control anywhere}

ARTICLE V

The States Parties to the Convention undertake to consult one another and to
co-operate in solving any problems which may arise in relation to the objéctive of,
or in the application of the provisions of, this Convention. Consultétion and
co-operation pursuant to this Article may also be undertaken through appropriate
international procedures within'thé framework of the United Nations and ihlaccordance
with its Charter.

' ‘ _ ARTICLE VI

(1) Any State Party to the Convention which finds that any other State Party is
acting in breach of leigatidns deriving from the provisions - of this Convention may
lodge a complaint with the Security Council of the United Nations. Such a complaint
shouldtihclude all possible evidence confirming its validity, as well as a request for
its consideration by the Security Council. '

(2) Each State Party to fhe Convention undertakes to co-cperate in carrying out
any investigation which the Security Council may initiate, in accordance with the
provisions of the United Nations Charter, on the basis of the complaint received by
the Council. The Security Council shall inform the States Parties to the Convention
of‘the results of the investigation. | |

ARTICLE VII

Bach State Paity to the Convention undertakes to provide or support assistande,
in accordance with the United Nations Charter, to any Party to the Convention which
80 requests, if the Security Council decides that such Party has been exposed to danger
as a result of violation of this Convention.

ARTICLE VIIT

Nothing in this Convention shall be interpreted as in any way limiting or

detraotihg from the obligations assumed by any State under the Geneva Protocol of

17 Juﬂe’1925 for the Prohibition of the Use in War of Asphyxiating, Poisonous or Other
Gases;‘and of Bacteriological Methods.of Warfare, as well as under the Convention an
the Prohivition of the Development, Produﬁtion and Stockpiling of Bacferiological

(Biological) and Toxin Weapons and dn.their Destruction.
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ARTICLE IX

(1) The States Parties to the Convention undertake to facilitate, and have the
right to participate in, the fullest possible exchange of equipment, materials and
scientific and technological information for the use of chemical agents for peaceful
purposes. Parties to the Convention in a position to do so shall also co-operate in
contributing individually or together with other States or international organizations
to the further development and application of scientific discoveries in the field of
chemistry for peaceful purposes. _ .

(2) This Convention shall be implemented in a manner designed to avoid hampering
the economic or technological development of States Parties to the Convention or
international co-operation in the field of péaceful chemical activities, including
the international exchange of chemical agents and equipment for the processing, use
or production of chemical agents for peaceful purposes in accordance with the provisions
of this Convention.

| ARTICLE X

Any State Party may propose amendments to this Convention. Amendments shall enter
into force for each State Party accepting the amendments upon their acceptance by a
majority of the States Parties to the Convention and thereafter for each remaining
State Party on the date of acceptance by.it of the amendments.
| ARTICLE XI

Five years after the entry into force of this Convention, or earlier if it is
requested by a majority of Parties to the Convention by submitting a proposal to this
effect  to the Depositary Governments, a conference of States Parties to the Convention
shall be held at Geneva, Switzerland, to review the operation of this Convention, with
a view to assuring that the purposes of the»preamble and the provisions of the
Convention are being realized. Such review shall take into account any new scientific
and technological developments relevant to this Convention.

ARTICLE XIT

(1) This Convention shall be of unlimited duration.

(2) Bach State Party to this Convention shall in exercising its national
sovereignty have the right to withdraw from the Convention if it decides that extra-
ordinary events, related to the subject matter of this Convention, have jeopardized
the supreme interests of its country. It shall give notice of such withdrawal to all
other States Parties to the Convention and to the United Nations Security Council three
months in advance. Such notice shall include a statement of the extraordihary events

it regards as having jeopardized its supreme interests.
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ARTICLE XIIT
(1) This Convention shall be open to all States for signature. Any State which

does not sign the Ccavention before its entiy into force in accordance with paragraph (5)
of this Article may accede to it at any time.

(2) This Convention shall be subject to ratification by signatory States.
Instruments of ratification and instruments of accession shall be deposited with the

Governments of which are hereby designated the Depositary

Governments.

(3) This Convention shall enter into force after the deposit of the instruments

of ratification by Governments, including the Governments designated

as Depositaries of the Convention.

(4) For Stotes whose instruments of ratification or accession are deposited
subsequent to the entry into force of this Convention, it shall enter into force on
the date of the deposit of their instruments of ratification or accession.

(5) The Depositary Governments shall promptly inform all signatory and acceding
States of the date of each signéture, the date of deposit of each instrument of
ratification or of accession and the date of the entry into force of this Convention,
and of the receipt of other notices. |

(6) This Convention shall be registered by the Depositary Governments pursuant
to Article 102 of the Charter of the United Nations.

ARTICLE XIV

This Convention, the Chinese, Inglish, French, Russian and Spanish texts of which
are equally authentic, shall be deposited in the drchives of the Depositary Governments.
Iuly certified copies of this Convention shall be transmitted by the Depositary
Governments to the Governments of the signatory and acceding States.

In witness whereof the undersigned, duly authorized, have signed this Convention.

Done in copies at 5

this day of ’
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT 0CD/365 *

26 June 1972
Original: ENGLISH

UNITED STATES OF AMERICA

Working Paper on definitions of controlled substances

In the "Work Programme regarding negotiations on prohibition of chemical weapons"
(CCD/360) the United States delegation set forth several general criteria which might
be useful in defining substances that could be used for chemical warfare. This paper
presents more detailed information on thesé criteria and discusses some of the
advantages and disadvantages of each. It deals specifically with the principal knovm
single- and dual-purpose lethal agents, their mode of action, and hou %hey might be
defined.

SINGLE-PURPOSE AGENTS

The super-toxic single-purpose chemical agents commonly discussed, such as VX
and GB, are organophosphorus compounds. Another class of compounds which includes
super-toxic chemicals with potential utility as chemical warfare agents is the

carbamates. These two types of chemicals are commonly called nerve agents because

they act by disrupting the nervous system. Compounds related to "mustard gas', although

less toxic in general than the organophosphorus and carbamate compounds, comprise a
third group of potential single-purpose agents.
NERVE AGENTS

Mechanism of action of nerve agents

The very high toxicity of many organophosphorué and carbamate compounds is due to
their ability to interfere with certain enzymes of the nervous- system, giving rise to
the term '"merve agents". An enzyme is a substance which acts in the body as a catalyst
in promoting specific chemical reactions. One of the most important enzymes affected

by nerve agents is acetylcholinesterase, which plays an important role in controlling
muscle movements.

#*Reissued for technical reasons

GE.72-15105
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At certdin points in the nervous‘system there are gaps in the electrical pathway
along which signals travel. A chemical, acetylcholine, is used to transmit the signals
across the junctior. When an electrical signal reaches one side of the junction,
acetylcholine is released. This substance moves across the junction and activates
‘muscle or nerve cells on the other side. After sufficient activation has taken place,

' the acetylcholinesterase present nearby in the body destroys the built-up acetylcholine.

When nerve agents enter the body, they react with enzyme molecules, thereby
- blocking the catalytic action of the enzyme. Acetylcholine then begins to build up in
all the muscles because the supply of effective enzyme has been depleted. Since the
body provides no other means for stopping the activation process, thg muscles remain
- "switched on" and cannot be "switched off'". All the muscles - even those pulling in
~opposite directions - try to contract. The result is that all co-ordinated action is
, lost and the muscles go into a state of vibration (fibrillation) and then become
paralyzed. This applies not only to the muscles of the arms and 1egs, for instance,
but also to those that control respiration. ‘The cause of death is usually asphyxiation
followiné paralysis of the respiratory muscles.

Structural formulas for nerve agentéu

Since organophosphorus and carbamate nerve agents exert their toxic effect by
blocking the action of acetylcholinesteraée, there .is a strong correlation between
the toxicity of a nerve agént and its inhibitory effect on this enzyme. As a result
of studies of the functioning of acetylcholinesterase,'thqge is considerable
information available on the'structural features which would make a comwound an
effective nerﬁe-agant and therefore of potential utility as a lethal chemical warfare
agent. This infbrmation can be summarized in structural formulas vhich describe the
spectrum of organophosphorus and carbamate compounds which are most likely to be
" developed as lethal agents (see Annex A).
11 super-toxic organophosphorus and Earbamate compounds known to us could be
‘ desecribed by two é;neral struct&ra}-formulaé. “This definition would be relatively
._éimple and yet would‘cover the two classes of compounds which currently appear to have
the greatest potential for use as lethal agents. However. the structural formulas
would not be applicable to all super-toxic compounds, especially those which may be
discovered in the future. Using this broad criterion, it would nct be possible to
separate completely compounds which have peaceful uses from those useful only in
warfare. TFinally, the chemical components of binary weapons would not he covered under

this criterion.
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MUSTARD-TYPE COMPOUNDS

Mechanism of action

= . -

B -halogenated sulphides ‘(sulphur mustards) and 5-halogenated amines (nitrogen

~

mustards) form a third category of potential single-purpose lethal agents. 4 typical

-
S

representative of this group is bis-(2-chloroethyl) sulphide, the "mustard gas" which
was used in large quantities in World War I. The mustards act first as a cell irritant
and then as a cell poison on all tissue surfaces contacted. The exact mechanism of
the toxic action is not well understood. However, mustard-type compounds are knowm to
react with certain nitrogen atoms present in nucleic acids. The physiological action
of mustard compounds resembles to some extent the action of ionizing radiation in
changing the function and structure of cells. For this reason some nitrogen mustards
have been used in cancer treatment.

Structural formulae for mustard-type compounds

The formulas shown below mlght be used to describe the sulphur and nitrogen

mustards:
(_\ sulphur mustards: . "R8 CHé CH2 Cl
o nitrogen mustards: R “
: \ CH, CH; c1
R /
' :
R and R = substituted or unsubstituted aliphatic and aromatic groups

' As already noted, many of the nitrogen mustards have small-scale medical and
peaceful research uses. It does not appear possible to develop a structural formula
which would refer only to those mustar@s which would be useful only as chemical warfare
agents.

TOXICITY LIMIT

A key feature of modern agents is'their extraordinarily high toxicity to humans

and other mammals. Chemicals used widely in the civilian sector are much less toxic
in general. As several delegations have suggested, a toxicity limit might be useful

as one criterion for defining chemical substances vhich are potential chemical warfare

agents.

N
\
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_A criterion based on a toxicitv limif would have the advantage of heing directly
“related to the potential danger from a particular substance. Furthermore,
determinations of *foxicity are already routinely conducted in laboratories in many
countries. This technique is used especially in connexion with development of new
drugs .and insecticides, | |

However,. laboratory procedures for toxicity determination are not unlform from
country to country - or even within a single country. Accurate, reproducible toxicity
values can be obtained only if. the testing procedure and form of presentation of '

. results are very carefully specified in advance. .

A toxicity standard would be applicable to known super-toxic substances or any
super-toxic substance. discovered in the future. However, it would probably not apply
fo mustard;type compounds, dual-purpose agents, and components of binary weapons since
these substances are comparable in toxicity to many chemicals used exclusively for
peaceful industrial purvoses. — .

LIST OF KNOWN AGENTS AND PRECURSORS

A comprehensive list of known single-purpose agents and precursors by name and

strﬁctural formula is likely to include most of the agents currently in national
arsenals and theif precursors. Chemicals whlch are likely to be significant components
of binary weapons might also be placed on such a list. The names and formulas of a
- number of known single-purpose agents and precursors are given in Annex B. Those that
are presently stockpiled by the United States are marked with an asterisk.

| At present it is not possible to be certain if all the major agents in the
arsenals of States or under development would appear in a list of this type. Further-
more, a definition based solely on a 1ist.bf known égents could be circumvented by a
slight modification of the structure of an agent on the list or bv development of a
new type of super-toxic agent.

PURPOSE CRITERION

A general criferion, such as that in the Biological Weapons Convention, which

‘prohibits agents "of types and in quantltles that have no justification for
prophylactic, protective or other peaceful purposes", would pravide the simplest and

mest comprehensive definition. In contrast to definitions based on structural formulas

or toxicity, a purpose criterion would be applicable to binary-weapon components.
Without some specific technical guidelines, however, difficulties could arise in

applying such a criterion in some situations.
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DUAL-PURPOSE AGENTS

The most widely discussed lethal agents which are also used on a large scale
for peaceful purposes are chlorine, phosgern=2, hydrogen cyanide and cyanogen chloride.
Bach of these dval-purpose chemicals was used as a lethal chemical agent in World
War I.

Mechanism cf action

Chlorine and phosgene are lung irritants which exert their toxic effect by
damaging the breathing mechanism. Phosgene, for example, injures the capillaries in
the lungs and leads to seepage of watery fluid into the air sacs. When a lethal
amount of agent is received, the air sacks become so flooded that air is excluded
and the victim dies from lack of sufficient oxygen.

Hydrogen cyanide and cyanogen chloride affect bodily functions by inhibiting the
enzyme cytochrome oxidase, thus preventing the normal utilization of oxygen by the
body tissues. Oxygen starvation occurs in the cells and tissues very quickly. Death
occurs as a result of paralysis of the respiratory centre in the brain which controls
the nerves involved in breathing and through circulatory failure.

Possible definitions

The agents in the dual-purpose category are relatively few in number and possess
diverse chemical structures. Neither a toxicity limit nor a structural formula would
appear to be useful in delimiting possible dual—pﬁrpose agents.

However, the duél-purpbse agents which were used in World War I or have been
developed since then are generally well known. For this réason a list of known dual-
purpose agents would most probably include all which are now or have been in the
arsenals of States.

Among the compounds which might be included in such a list are those given helow:

Potential dual-purpose agents

chlorine 012
. 0]

"
phosgene C1l-C-C1l
hydrogen cyanide HCN
chloropicrin ClBC-—NO2
cyanogen chloride C1-CN

0
trichloromethyl "
chloroformate QIBC-O-C-Cl
diisopropyl 0 _'
fluorophosphate F“P-(0-150-03H7)2

In the area of dual-purpose agents it might be desirable to consider a definition

based on a purpose criterion and a list of known dual-purpose agents.
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United States Working Paper on
Definitions of Controlled Substances

ANNEX A: Possible Structural Formulae for Nerve Agents

1. Organophosphorus Compounds
The general structural formula for potential organophosphorus agents proposed by

“the Netherlands in CCD/320 (shown below)

\

"R

\\\rP
NN

X
" in which
Y=0.o0rS ' \
Z=0o0r S
+
X=TF, CN, N3, SR'', S.(CH) RSB S(CH ) S+(R")2, S(CH.Z)nN(R")Z, S(CH,Z)nN (rR')

3
R = (Substituted) alkyl, cycloalkyl or hydrogen
R' = Alkyl, dialkylamino

' = Alkyl

+ would describe the graat majority of organophosphorus compounds known to be potent

. inhibitors of acetylchollnesterase and at the same time would exclude compounds which

currently have important peaceful uses.
This definition appears at first to be very broad, but on review it is apparent

that at least one type of super-toxic organdrhosphorus compound, 0,0-dialkyl S-alkyl

*--phosphorothiolates (shown below)

B s
S
R o/ \s—-——a

« in which R, R' = (substituted) alkyl, cycloalkyl would not be covered. Included in

this group are 2-(diethoxyphosphinylthio)-thiocholine salts, 2-(diethoxyphosphinylthio)
ethyldiethylsulfonium salts and analogous compounds;

This type of compound would be accommodated if' the definition of R (in the formula

in CCD/}ZO) were changed so that R' = alkyl, dialkylamino, alkoxy.
Another feature of the formula in CCD/320 is that it would describe only those

types of organophosphorus compounds whose toxicity has already been determined.

S oS o5 o S W N S G O o8 = W SR S S > = -
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A more general expression’ for potentlal organophosphorus nerve agents can be
provided by the general formula.

g
L

A=0, S, Se-

B, C, D may be any atom oxr group of atoms.

This definition would include all compounds covered by the Netherlands general formula,

0,0-dialkyl S-alkyl phosphorcthiolates and all super-toxic.organophosphorus

coﬁpounds which may be de#eloped in the, future. However, many of the compounds

included under the second formula above would not be super-toxic; some would have'

‘ v 2. Carbamates X ‘
The carbamates are another class of chemicals from which extraordinarily toxic

| compounds with potential utility as chemical warfare agents might be developed.
i Although carbamates do not contain a phosphorus atom, they function as nerve agents in
. mich the same fashion as organophosphorus compounds. The carbamate group

0
\(—O—g—N::), which is the characteristic structural feature of this class of éompounds,
contains the very common elements carbon, nitrogen, oxygen, and (often) hydrogen.

A separate formula, in addition to the'one for organophosphorus compounds, would
be needed to cover carbamates. The general formula below would describe as complete

as possible a spectrum of super-toxic carbamate compounds:

N

N———C-———-—QR"
RI
= hydrogen, alkyl R'=alkyl
R'' = any alkyl or aryl group _

Here again, many compounds not sufficiently toxic to be potential chemical
warfare agents would be included, among them soﬁe compounds used in the civilian
sector. It does not appear possible to design a general structural formula for
carbamates which would include only the super-toxic carbamates.
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ANNEX B. SINGLE-PURPOSE LETHAL AGENTS AND PRECURSORS

Common Name Chemical Name Structural Formula—]
: 0
N Nerve agents: _ 1
1.  Tabun, GA Ethyl N,N-dimethylphosphoramidocyanidate CZHSO_P_N(CH3)2
o CN
2 Sarin, GBf/ Isopropyl methylphosphonofluoridate 5
' - : (| _—CH
1 o o CH,,~P~0-CH 5
A . e : - 3 SR e '*\\\CH
' ‘ ' F 3
% Soman, CD v 1,2,2—Trimethy1propy1 methylphosphono-
’ ’ fluoridate o ( )
c(CH,)3
CHB—P—O—UH
¥ 3

*/  US steudard egent
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Common Name

Chemical Name .

Structural Formula

N
Ethyl Sarin, GE

4. Isopropyl ethylphosphonofluoridate 0
I o
C.H_-P-0-CH
25 '
™ cH
F 3
B GF Cyclohexyl methyiphosphonofluoridate
T ’ 0
'f_ : _CH2—CH2\
T~ CH,-P--O-CH CH, -
3 | 2
F CH§—CH2
6. VE "0-Ethyl S-2 diethylaminoethyl .
' ethylphosphonothiolate ?' ‘ CQHS
; ¥ /
p2H5—ffS-CH2‘CH2—§\'
: C.H
OCQH5 2%
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Common Name Chemical Name Structural Formula
7. Ami ton, VG 0,0-Diethyl S-2-diethylaminoethyl
phosphorothiolate
. C,H
il 725
CZHSO—P—S—CHQ—CH —I\I\C .
275
| OC2H5
8. . Edemo, VM 0-Ethyl S—2-diethylaminoethyl
methylphosphonothiolate 0
i 02H
CH,,~P~S~CH,~CH,-N 2
3 - 2 -
| 02H5
~ OC2H5
9. VS 0-Ethyl S-2-diisopropylaminoethyl
ethylphosphcnothiolate 0
t C H71so
C ,H~P~5~CH,,~CH - 5
| CH?so
0C H 2 g Q
ik EE
0(8 N\
"N
w o
0w
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Common Name Chemical Name Structural Formula PeS
10, VX *

0-Ethyl S-2-diisopropylaminoethyl
methylphosphonothiolate

0
1 (CBH?iso
CHB—P—S—CHZ-CHZ—N R
1 \CBH7isq
OC, H
275
N 11. 33 SN 0-Ethyl S-2-dimethylaminoethyl _
: methylphosphonothiolate o
' L ' ’CH3
CH,-P-S-CH,_ -CH,_-N i
3 2 72 '\
] »CH3
002H5
B. Nerve Agent
Precursors (6]
- ti C1
1. Dichlor Methylphosphonic dichloride CHB—P:'
C1

* US standard agent
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Common Name

Chemical Name

Structural Formula

2. Difluor

Methylphosphonic difluoride

0

CH5~——»£:::F
| F

3, None

N,N-diisopropyl e?:hanolaminé -
2-Diisopropylaminoethanol -

4. Pinacolyl alcohol

3,3-Dimethyl-2-propanol

\\CBH7—iso
., OH
. | 2 ,,L ) -
CH3 C Ch UH3
b
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Common Name Chemical Name Structural Formula

B. Mustard-type Agents

1. Mustard gas* Bis(2-chloroethyl)sulfide ’ s-{—CHQ CH, 01)2
2. HN-1 Ethyl-bis(2-chloroethyl)amine CQHS—N'{—CHZCHzcl)Z

3, HN-2 Methyl—big(Z—chloroéthyl)amine CHs:N-%~cﬁ26ﬁé01)2

4. HN-3 ",Ezig(?—chlqroéthyl)aminé e e e ._ﬁN:ff¢3205201)3

5. Sesquimustard 1,21pi§(2—chloroethylthio)ethane: _ (CH.2 SCHszZCI)é

6. T 'g;g(z-chloroethylthioethyl)ether 'o —{—CH20H2 SCH20H201)2
7. Lewisiite 2fc§10rovi?y1 @%fhlor?érsing | | C$C¥CH'"f Asbl2

% United States standard agent. -
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT CCD/366

20 June 1972

Original: ENGLISH

UNITED STATES OF AMERICA

Working Paper on storage of chemical agents and weapons

Introduction

The US work programme on CW (CCD/360) pointed'ogt.that "while there is evidence
which suggests the existence of sﬁbstantial»quantities of‘chemical arms in present day
arsenals of several nations, storage of chemical weapons by its nature is not a
readily identifiable activity." " This paper examines the storage of toxic chemical
agents and ﬁeapoﬁs and the extent to which storage may be observable. The paper
discusses overall-configuration of storage areas, as well as features of storage, such
és security, maintenance, and safety. The US Delegation believes that an examination

of these questions is relevant in considering verification gquestions connected with

' possible prohibitions regarding possession and stockpiling of chemical weapons (cw)

and CW agents. _

The information set forth.below is drawn largely from US experience. While
similar features could be expected to apply to CW storage elsewhere, it is not known
vhether all states possessing CW stocks employ analogous methods to cope with such
problems as security and personal safety. By making available information concerning
US storage methods and soﬁe possible altérnafives, this paper is intended to contribute
to the establishment of a factual Basis for examining verification in relation to
stockpiling.

1. General Considerations

Storage of chemical agents and weapons involves providing for: the physical
security of stocks, the maintenance of such stocks to prevent and minimize the probleas
of deterioration, and the protection and treatment of personnel who may accidentally
come in contact with the agent. Physical security may‘be provided by maintaining
strict perimeter controls to preveﬁt unauthorized access., Maintenance can be
facilitated by arranging munitiohanr,other chemicél cbntainers so they can be easily

and completely inspected, by using leak detection and alarm systems, and by having

GE. 72-15043



CCD/366 . o ]
page 2 ‘

a4
decontamlnatlon supplies and equipment available. Personnel can be protected by
regulating access, by providing protective clothing and decontamination facilities, and
by ensuring quick access to specialized medical services in the event of exposure to a
chemical agent.

2 Perimeter Security

Chemical avents and weapons can be stored both wlthln restrlcted areas of
conventional munltlons depots and at separate locatlons. ) TLike mllltary storage depots
in general, the perimeters of areas contalnnng chemical agents or weapons are-

‘characteristically protected by securlty fen01ng. They may also be guarded by roving

patrols ‘and monltored by'mechanlcal senslng devices. Access is limited to controlled

checkp01nts ‘and normally requires a speCLal pass or documents. However, none of these

phy31cal securlty precautlons are unique to CW storage.

Perimeter’ safety measures to protect personnel against poss1ble leakage,'on the"“'

other hand, may be 1ndlcat1ve of "CW storage. Regular sampllng of the air around the
perlmeter is one meéasure common to CW storage areas and not normally found elsewhere.

Meteorologlcal and’ air sampllng/recordlng statlons housed in small sheds along the

perlmeter have beer used for this purpose. Portable sampling equlpment has also been ’

shown to be effectlve. Another method of checklng for 1eakage is to place cages
contalnlng test anlmals at selected p01nts on the perlphery as well as “inside" the '
storage' area. R R T '

The most readlly v151ble lndlcatlon of storage, assuming no effort to w1thhold B
knowledge 1rom persons ‘in the 1mmed1ate area, mlght be warnlng signs. ' Such signs’ ¥
could be' posted along perlmeters of Cw depot areas alertlng personnel to the presence
of hazardous or tox1c materlals. Whlle they might not be visible’ to persons entering
a general military storage area in which chemicals were also stored, specmal s1gns '
could warn those approachlng the chemlcal sectlon of the hazard involved and of what
proteﬂtlve eourpment may be necessary to galn admlttance. Perlmeter guards patrolling
areas where chemlcals are stored mlght be expected to carry ~ or have readily
avallable - protectlve masks. Persons enterlng the 1mmed1ate area of toxic materlals

storage mlght be expectod to wear 1mpermeable clothlng and to carry protectlve masks

As ConSLderatlons Relatlng to Types of Materlals Belng Stored

Storage problems dlffer accordlng to the type of agent that is being stored.”
Some of the a gents used in World War I, such as chlorlne, phosgene and hydrogen cyanlde,
require less stringent storage precautions than do mustard or nerve agents, although

such basic requirements as monitoring of stocks for leakage and precautions for”safety

1
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. are similar. Air-sampling equipment might be used to warm of 1eaks; emergency

" protection for personnel could be assured by hav1ng avallable protectlve masks.,

Effective protectlon, on the other hand, agalnst mustard agents and some nerve
agents (such as the V agents) requires lmpermeable protective clothlng as well as masks.
It might be expected that such equ1pment would be worn by persons serv1c1ng stocks of
these agents. Medical facllltles for treatlng organophosphorus nerve agent casualties
would have available a supply of antidote, such as atropine and 2-PAM chloride, as well
as equipment for rapid blood analysis. Such supplles and equipment would not be found
at medical facilities connected with storage areas contalnlng only conventional weapons.
Also available in the immediate storage area would be decontamination equipment, such as
vehicles with pressurized spray tanks and decontamlnatlon chemicals such as super
tropical bleach for use in neutra11z1ng agents from leaklng contalners or accidental
spills. ’ o ‘ .

In additron'to perimeter warnings;'siéns may be used within a chemical storage
area to alert peréonnel to the exact nature of the hazard they would face in the event

of an accident, TUnder US practice thie has been done byhposting large signs with

symbols indicating the type of material belng stored. ~In the inferests of ensuring

maximum safety of personnel, hazaxrd lndlcators mlght warn if "spe01al hazard" materlals
(such as nerve agents) are present; and if so, whether they are volatile (GB),
requiring masks, or less volatile (VX), requlrlng protective suits as‘wellbas masks.
4.  Storage of Bulk Agent and Filled Munitions o

Chemical agents are stored in bulk containers or in filled munitions. Filled
chemical munitions would normally be kept in military storage depots. Bulk agent
might be stored either at munitions storage depots, or at locations associated with
production or with facrlltles for the fllllng of munitions, .

For bulk storage the' US has used "one-ton" cylindrical steel drums. V'Bulk _

containers offer the advantages of limiting the number of units that need to be

inspected, and, because. they are designed specifidally for storage purposes, of
minimizing long-term dangers of leakage. They are also suitable for compact storage
under a variety of conditions -'in'the open, inbbuildings, or underground.

Storage of agent in filled munitiohs entails more complex maintenance problems
over the long run because of the inéreased ﬁumber‘of items to bYe monitored and the

somewhat greater rate of deterioration.' If munitions are stored with their explosrve
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components, they would need to be maintained also in accordance with procedures for
storage of high explosives.‘l (Under Us. practices, high explosives are kept in widely-
spaced revetted and. reinforced concrete bunkers.)

5 Storage Area Size and Configuration e
A variety of ccnfigurations are poss1ble within a chemical storage area. Bulk

-

storage of agents can be oarried out in the.open, .in various types of shelters,.or
:underground. Open-alr storage of containers in rows is perhaps most .convenient for
systematlc maintenance purposes._ However, other: -possibilities range from stacking
.containers in compact tiers ‘under sheds at military depots .to warehousing bulk agent'
at or near production facilities. In either -example the structures used might

hysically resemble standard storage sheds or, buildings .- at least externally — and
could be large or small, closed or open, or high or low.

Large volume storage at one location offers more efficient use of equipment and
faCilities. The convenience offered by concentrating storage at one location might,.
however, be offset by other factors such as, a desire to make storage less visible and

"less vulnerable by disperSing stocks. Filled munitions might be expected’ to:occupy -
1arger storage areas than would slmilar quantities of agent in bulk. containers.

) Filled munitions have tended to be placed in widely-separated magazines which were
built to store conventional weapons as well. - Other structures. offering suitable
protection agalnst weather damage and meeting apprcpriate standards for chemical and
explosive hazards could also be used. Some munltions may be stored outSide,‘under
canvas or similar covers. If warning slgns are used on bunkers or other storage
structures, it would be expected that they would indicate not only a chemical hazard
but whether explosive components are also present. _ Such signs could offer the only

ready external means of distingUishing bunkers containing conventional munitions from
bunkers storing chemical munitions..

12

6. Alternative Patterns of Storage

While the preceding descriptionshare representative of some.actual storage
practices, they do not exhaust the many possible‘alternative ways. to handle the problems
. connected with storage of chemical agents and munitions.‘ Other methods might cost more,
or sacrifice some degree of personnel safety. ; They might, however, be considered worth

‘the possible extra costs and safety risks by a country placing. particular emphasis on
concealing its stockpiles.
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Evidence of chemical weapons storage activity offered by the storage methods
discussed is of low visibility, even to observers near a storage facility. These
indications might be almost completely eliminated through the use of alternative
methods of sampling for leakage and by doing away with or hiding safety features.

For example, removal of warning markers from perimeter fencing, entry points, and.
within storage areas would eliminate the most obvious sign of chemical storage. Use
of small, hidden air sampling stations in place of permanent, fixed meteorological
facilities would remove another indicator. Material and related equipment, such as
bulk storage containers and decontamination equipment, normally stored in the open,
could be kept out of sight in buildings of in below-ground storage.

Safety measures, which might be necessary or highly desirable in connection with

storage of substances such as nerve agents, would not, however, be equally necessary

for storage of binary chemical weapon components. Any accidental leakage from binary

munitions would not present a hazard substantially greater than that posed by many
chemicals in industrial use. _

In general, there would appear to be only verj limited opportunities *o
distinguigh chemical agents and weapons storageifrom other mmitions or military
storage. These opportunities would seem particularly limited at any significant
distance from the immediate storage area. Furthermore, such indications of
chemical storage activity as may be available to persons near or at a storage facility
are largely of a type which could be relatively easily altered. Thus, while some
indications of CW storage may be visible under certain conditions, it is questionable
whether these will be significantly helpful in formulating a reliable and negotiable

‘system of verification of possible CW stockpiling.
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UNITED STATES OF AMERICA

Working Paper on the destruction of chemical weapons

This paper describes environmental protection and safety.procedures used in current
United States operations for demilitarizing limited quantities of chemical weapons.

Such a”description will, it is hoped, be helpful in gaining an understanding of practical
considerations involved in the objective of destruction of chemical weapons stockplles

The example provided below involves the demilitarization and disposal of nerve agent
cluster bombs. The current United States plan for destruction of these munitions offers
an opportunity to examine practical factors relating tc the disposition of weapons
contalnlng one of the most toxic types of chemical agents.

Growing concern: for environmental safeguards has been reflected in the United States
by an increasing body of laws and regulations controlling governmental as well as private
y actions affecting the environment. The major United States legislation affecting
destruction of toxic materials is the National Environmental Policy Act of 1969. This
Act requires that every proposed Federal Government action significantly affecting the
quality of the environment include a detailed public. statement on its environmental
impact. The Act creates in the Office of the President a Council on Environmental
Quality with responsibility for reviewing and appraising such proposed actions. While
directed primarily at non-military activities, the Act also applies to destruction of
chemical weapons.

In 1969 the Department of the Ammy initiated plans to dispose of approximately
2,500 tons of nerve agent in munitions of a type considered obsolete, stored at Rocky
Mountain Arsenal in Colorado, Under the National Environmental Protection Act, before
proceeding with demilitarization of these munitions, the Army was required to prepare a
statement detailing its destruction plans. Comments on the Ammy's proposals were

requested in February 1971 from interested Federal, State and local agencies, including

GE.T72-15046
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the United States Department of Health, Education and Welfare, the State of Colorado,
and the Denver Regional Council of Governments. A revised statement was made available
to the Council on Environmental Quality and the public in December 1971. It is
anticipated that destruction will begin in 1973 and require approximately eighteen months
Ito complete.

The environmental impact statement in this case, with attached plan for
demilitarization and disposal of waste products, inclﬁdes‘o;e;-éso pages”of discussion
and supporting data. As required by the Act, it contalns a detailed discussion concerning
', possible adverse environmental effects of destructlon, and relates these effects to
various alternative methods of destruction. The plan for destruction offers full relevent
~backgroﬁnd informetion on all aspects of demilitarization. This'ineludes technieal
descriptions, with appropriate photographs, charts, and diagrems:concerning the munitions
to be destroyed, the site at which destruction is to be carried out, and the preposed
destruction and disposal process. The description of proposed demilitarizetien'
operations covers methods of transporting the munitions from the storage area to the
: holdlng and demllltarlzatlon building, removal of inert parts and their decontamination,
dralnlng of agent from munltlons through a chemical pipeline to agent deactivation
‘facllltles, detox1flcat10n of agent, and processing of waste residue in a centrlfuge/
spray dryer system prlor to final dlsposal. Safety controls, including prov151ons to
prevent any release of agent during normal destructlon operations or as a result of an
accident, measures. to control by-products released during detoxification processes, and
alarms and equlpment to protect personnel, are desorlbed. The results of pilot tests L
(using simulated agent) are also provided.. ":.

The following excerpts from the summary portion of the statement are 1llustrat1ve
of the types of lnformatlon necessary in order that responsible agencies may cons1der'
whether a given plan for destructlon of toxic substances, provides adequate env1ronmental
safeguards. These excerpts also offer an lndlcatlon of the rigorous nrocedures that
must be followed in carrying out destruction of chemical weapons

"Background

This environmental impact statement presents the programme for the'demilitarization -

of the M34 cluster stockpile at Rocky Mountain Arsenal. This programme encompasses about
21,000 M34 gas bomb clusters containing approximately 454,000 gallons of agent GB~
(volatile liquid 'nerve gas') which will be disposed of by chemical neutralization.
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The M34 demilitarization.efforf‘was initiated in‘August 1969 by a special group
designated Task Force Eagle ... -Instructions and guidelines for the Task Force placed
particular emphasis on safety and security rather than cost or time.

""he Cluctsr,. Gaz Bomb, Norpersistent, (B 1000-pound M34 is an air deliverable
munition containing 76 individual.Ml25.bombs filled with 2.6 pounds of GB nerve agent
(methjlisopropoxy—fluqro-phogphine oxide) and a 0.55 pound tetryl cenfral burster. The
M%4 clusters were manufactured in the mid 1950's, are stored at Rocky Mountain Arsenal,
are now obsolete and therefore must be'disposed of. ’

"Small quantities of M34 clustérs_had been demilitarizedin the past under field
conditions at Rocky Mountain,Arseﬁal, Review of the procedures and safety for such out-
door demilitarization indicated their inédequacy to meet the current emphasis and
guidance on maximum safety, particularly where many thousands of clusters are involved.
Accordingly, Task Force Eagle was esﬁablishedvto plan and conduct a programme for
incdoor demilitarization in éﬁ.expiosiohéproof, gas-tight faéility, using remote control
and automated equipment to the maximum_é#tent. The objective was to reduce or eliminate
the use of personnel in direct proximity'to the declustering operation and to provide
complete safety to the surroundingienvironment'and population during normal operations
or in the event of accidental munition functioning.

"It is currently planned to demilifarize 60 M34 clusters per day in two 8-hour
shifts. This will permit completing thé entire demilitarization about 18 months after
start of live operations;,.. | '

"Pavironmental Impact of the Pfoposed Action

The M34 cluster demilitarization programne‘has been develuped with the specific
purrose of insuring that there will be no deleterious impact to the environment as a
result ot this effort. It is possible that extremély small amounts of undetbxified GB
nerve agent will be emitted to the atmosphere during the demilitarization process.
wovmsny, Lhe emission lewval will not exéeed the concentration limit prescribed hy the
Surgeon General of the Public Health Service for the general population and unmasked
workers .... Other air pollutants (hydrogen fluoride, HF; nitrogen dioxide, NOQ) may be
emitted to the atmosphere intermittently during the demilitarization process. NO2
emission will be centrolled not to exceed the level set in latest Federal Standards ....
The waste products from the chemical detoiification will be processed through a
centrifuge/spray dryer system to remove the solids and evaporate the water. The.

solids will be packaged in drums and stored temporarily in a warehouse at Rocky
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Mountain Arsenal pending ul timate dispbsition{ Al ﬁipe and sewer'lines'transporting
agent and/br waste products will be verified to be leaktight prior to start of
operations. , | '

. "As nqted above, «... the mmitions declustering will be carried out in a facility
‘which will physically contain any explosion that may accidentally occur. The facility
has explosion-proof doors ahd automatic Elast valves that will insure that the facility
is gastight in the remote event of an accidental munition functioning and will prohlblt
any deleterious leakage of agent to the atmosphere. Any liquid agent then will be
decontaminated by a spec1a1 spray, system and any residual agent vapor subsequently will
be bled to the scrubbers (cleansing devices). During normal operations the area will
' be continously ventilated (under negative pressure relative to the outside) and any -
agent that may evaporate will pass through ventilation ducts to scrubbers vhere it will
'be captured and chemically neutralized. Operating personnel are experienced in the
handllng of nerve agents. They will be given preplacement physicals and subjected to
perlodlc followup clinical examlnatlon, to ensure the adequacy of the detection and
‘protective measures prov1ded. In addltlon, they also will be given special training
in the conduct of this programme ...." .

~ These examples of'planning for an actual Cw_destruction operation involving a
v limited quantity of weapons indicate that,déstrucfion of chemical weapons is a complex
and time-consuming task which requires.the most detailed preparations. Comprehensive
destructlon of all lethal CW stocks in arsenals everywhere would involve major
env1ronmental and safety con31deratlons which would affect both the methods that mlght

- be approprlate for large-scale destruction, as well as the time required.
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\ UNITED STATES OF AMERICA

Vo Working Paper: Statistics relating to production and
e " trade of certain ckemical substances in the US

The Cana.dian:and. Japanese delegations (CCZD/BOO, 301, 344) have suggested that it
would be useful to review the possi‘bility of compiling production and trade data on
certain chemical substances used in preparation of lethal chemical agents. In responsc
to this suggestion, the US wishes to share with other members of the Committee the

following information regarding the produétion and trade of chemical substances in
the TUS. '

US Production Statistics

i

i

i

' The United States presently releases considerable.data on chemical production,

' Annual production figures for eight of the sixteen chemicals listed in the Canadian and
Japanese papers are available in US Census Bureau or US Tariff Commission publications.

l C Statistics on the eight other chemicals cn the Canadian and Japanese lists are not
published by the US Govermment either because production is minute or nil or because

l US law restricts the publication of figures which might disclose the output of

\ individual producing f ﬁms and thus restrain competition by placing them at a possible

I competitive disadvantage. Methylphosphonic dichloride and difluoride, and pinacolyl
alcohol fall into the first categnry of extremely limited or nil production.

' Production data for phosphorus pentachloride, dimethylphosphite, sulph}_u' dichloride,
thiodiglycol, cyanogen chloride, and dieihylamino ethyl alcohol are reported to the
US Government but not relcased publicly because of legal limitztions on disclosurc.

I . Production data for the other eighti chemicals on the Canadian and Japanese

z lists are capsuled in Table 1. Included also are data on chlorine because of its

l & extensive use in World War I and data on organophosphorus insecticides because

i

!

i

i

of the similarity of their chemical structure and mode of action to nerve agents.

GE.72-15051
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Production figures cover all chemicals produced in the US during the year,
whether sold or devoted to "captive" uses. The term "captive" refers to use of a
chemical by a single manufacturing firm for production of another chemical.
Produetion Trends

Production trends of the chemicals listed vary considerably. Most of the listed

chemicals require further proceSSLng to’ become usable end products. Demand is
therefore determined by the user-lndustrles (whlch may build up or draw down

inventories in any given year), and ultlmately by the final consumers. Production

- is accordingly affected by:

1. The general_level of business activity;
2. Relative price and cost levels,bwhieh among other factors are influenced
by changes in'technology, by shortages, and by availability of alternative chemicals

. or means of processing;

3 Changes in consumer preferences. For example, production of elementaii
phosphorus declined more than 13 per cent between 1969 and 1971 because of concern

that the use of phosphates in detergents caused env1ronmental damage to waterways

receiving sewage from homes.

: Regional Production

Table 2 1ndloates the geographic dlstrlbutlon of plants where these chemicals

‘are manufactured in the US*. Almost half of the plants are located in the South

Central region, although all the chemicals listed except hydrogen cyanide are
produced in at least three of the five bread regions designated in the table.

Plant location is based on the availability of raw materials and inexpensive
transportatien as well as ﬁroximity to direct users and final markets. Plant
location over time does vary as older plants become obsolete. Frequently older
plants are replaced by ones located nearer areas of expanding population.

Foreign Trade

The US requires customs declarations of both quantities and values for all
commercial exports and imports, but does not at present publish trade data on all

individﬁal commodities. The only chemicals with potential utility for CW purposes

* Not listed in the table are ethylene and organophosphorus insecticides. The
former is produced by 23 firms and the latter by 15 firms. Since some firms have
several plants, the number of producing plants involved is considerably larger.
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for which data are published separately are those listed in TaBle 3. Many chemicals
are traded in such small quantities that. they are classified into broadef categories
for reporting purposes. The trade in phosphorus trichloride, however, is reported
even though that trade is virtually infinitesimal.

Generally speaking US imports and exports of chemicals with a potential for
CW use are very small. The exception is 6rganophosphorus insecticides for which
exports represented 30 per cent of US production in 1970. The only other chemical
for which separately published,trade statistics can be compared with production is
chlorine. Exports as a percent of productionlvafied from between one half of one
per cent in 1967 to one sixth of one per cent in 1970. Imports represent one per
cent or less of US production. ' ;

The significant feature of these trade statistics, aside from the small

quantities relative to production, is their erratic variajion from year to year.



Froduction of Selected Chemicals in the US (in Fetric Tons )

TABLE 1

v eged
89¢ /100

1966 1967 1968 1969 1970 1971%
Elemental Phosphorus 513,067 532,532 556,425 576,590 548,918 - | 494,486
Phosphorus Trichloride 39,987 46,391 49,470 5;,993 ' 41,762 56,091
Phospaorus Oxychloride 27,724 28 ,8€0 30,475 23’490 -29;8§3 3 28,069
Phosphorus Pentasulfide 48,768 - 44,170 46,844 £0,585 60,763 | = 63,456
Ethylene Oxide 1,055,482 1,046,832 1,190;805 1,545,748 1’7537053 - i,637,644
Phosgene 149,575 168,759 - 202,571 229,078 280,085 - —
Hydrogen Cyanide 146,557 - 114,421 138,040 167,690 145,625 o
Ethylene 5,098,956 5,377,208 5,965,116 7,455,500 8,205,209 &,:02,705
it oeing 6,535,806 6,967,176 7,6€0,31% 8,505,822 8,854,441 | 8,473,983
i Organophosphorus 54,391 | 28,996** 34,414** . 41,939** : 6@,100 i _—
Insecticides , ST

*Based on preliminsry monthly reports, subject to revision._

for 1971 are not reported monthly.

¥**Cyclic only.

would have been disclosed.

Those chemicals for’which'no data_ére available

In 1967-1969, figures for acyclics were not publlshed because figures for 1nd1v1dua1 flrms
In 1966, acyclic production was 21,129 tons, and in 1970 it was 25,066 tons.
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TABIE 2

Number and Location of US Plants Producing Selected Chemicals

Location/ Elemental |Phosphorus |Phosphorus |Phosphorus [Ethylene s i Hydrogen |Cyanogen Chlori
Chemical Phosphorus |Trichloride|Oxychloride {Pentasul fide|Oxide €Nl oyanide [Chloride| OTiPe
Wortheast
(North Atlantic) 2 3 2 1 1 2 - 2 10
Southeast ) . ,
(South Atlantic) 4 2 1 - 3 ‘4 - 3 12
North Central - 1 1 1 - 4 1 1 11
South Central 5 1 - -4 13 6 a 2 28
West (Pacific) - 3 - - o= 21 - ‘- 1 7
. = _
Total Plants 14 T 4 6 18—/ 16 9 7 68

*/ There is also one plant in Puerto Rico

G oFed
89¢ /@09



TABIE 3 *8 a
US Trade in Selected Chemicals (in Metric Tons) NS
o\ BN
@
1966 1967 1968 1969 1970 197
Exports
Chlorine 19, 334 32’896 =~ 324935 23,924 14,801 10,412
Organophosphorus
Insecticides¥/ 15,490 21,765 25,468 25,926 . 17,753 22,811
Imports
.Chlorine 65,699 53,108 38,056 20,530 22,618 31,875
Ethylene Oxide 117 598 264 21 25 o8
Phosphorus 341 284 380 409 279 285
Phosphorus \ ff/ |
Trichloride - .014 .004 -.007 f_f*_/ .004

of formulations of pesticides for agricultural use
ticide ingredients amounted to approximately three
s categorized in this table.

j/ In Addition, during 1966-1971, US exports
containing small proportions of orgenophosphorus pes
eighths of the export volume of orgenophosphorus insecticide

¥%/  Not reported separately.
¥**/ Tess than half a kilogram.
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- UNITED STATES OF AMERICA

Working Paper on US domestic legislation
regarding chemical substances

This paper describes relevant provisions of domestic US legislation with respect
to the use, production and handling of chemical sﬁbstances. The delegation of Sweden
has already pointed out that a review of the situation with respect to national and
international regulations in this area would be useful and desirable (CCD/PV.556, p.18).
The following description may be helpful in the Comnmittee's consideration of the extent
to vhich existing legal restraints might be relevant in reinforcing the observance of
chemical weapons prohibitions. |
' The provisions of US domestic legislation described below are illustrative, not
comprehensive. They have been condensed from voluminous and detailed material and are
described only in brief, essential terms. Some material of special interest, such as
that relating to definitions, has been included in footnotes. Special attention has
been given to the possible relevance of these provisions with respect to the control of
the use, production and handling of toxic chemical substances which can be used for
Weapois purposes.

The United States is.a federal state. Consequently ther: exist parallel systems
of legislation, respectively within the domain of the Federal Government and of the
various states. States do not have the authority to legislate in some areas where the
US Congress has acted. State laws vary widely. In some jurisdictions, for instance
where there has been extensive industrial development, there is likely to be far more
legal regulation than will be found in other jurisdictions, where this has not been
the case.

It will be noted that some provisions of Tederal legislation deal specifically
vith chemical warfare agents and govern the importation, exportation, handling, use and
disposal of these substances. Most Federal legislation affecting chemical warfare
agents, hovever, applies to them because they are chemical substances and not
specifically because they are chemical warfare agents. Legislation in this category
relates to such matters as production, sale, transportation and disposal of chemical

substances. Parallel provisions may be found in State legislation.

GE.T72-15055
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An effort has been made to arrange relevant legislation in such a way as to
facilitate a review of the legislative provisions described below.

Ls Federal Laws Directly Applicable to Chemical Warfare Agents

Most of the FPederal legislation affecting chemical warfare agents appliee generally
to chemical substances. Some statutes, however, do limit the importation, exportation,
handling, use and disposal speCLflcally of chemical warfare agents Accordingly, these
statutes deserve special treatment R
A, Importation and Exportatlon of Chemlcal Warfare Agents
The Mutual Security Act of 1954—/7authorlzes the President "to centrol, in

furtherance of world peace and security and foreign policy of the United States, the

export and import of arms, ammunition, and implements of war, including technical data
relating thereto". The President may designate particular items falling within the

above categories. All persons engaged "in the business of manufacturing, exporting or

importing" such items must register with the Government. Penalty for willful violation

is $25,000, two years in prison, or both. The powers of the President under this section

have been delegated to the Secretary of the Treasury for import and the Secretary of
State for export

Among the "implements of war" designated by regulatlon are "chemlcal agents'", é/

"nerve gases and ‘incapacitating agents".

. B.' Handling, Use and Disposal of Chemlcal Warfare Agents

Several sections of Title 50 of the United States Code regulate the ‘transportation,

| open-air testing, deploymenty storage, disposal of, and procurement of delivery systems

. for "lethal chemical warfare agents" by the US Government. Section 1511 requires that

the Secretary of Defense submit semi-annuai'reports to Congress setting forth the
amounts spent during the preceding six-month period for research, development, testing
end evaluation and procurement of all lethal and non-lethal chemical agents.

Section 1512 prohibits the transportation,'open~air testing and disposal of chemical

warfare agents unless the proposed action can be.accomplished without endangering the

1/ 22 USC 1934 (1970).
2/ Exec. Order No. 11432, 3 CFR 751 (Comp. 1966-1970).

j/ The term "chemical agents" is defined as substances "useful in war wvhich, by
(their) ordinary and direct chemical action, produce a powerful physioclogical effect".
22 CFR 121.08.
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Vpublic health and safety. Section 1513 prohibits the deployment, storage or disposal

outside of the United States of any lethal chemical warfare agents or their associated
delivery systems without the giving of prior notice of the proposed action to the
country exercising jurisdiction over the area in question. Section 1516 prohibits the
procurement of delivery systems for lethal chemical warfare agents unless the President
certifies to Congress that the deliﬁery systems are vital to the safety and security of
the United States. TIinally, sections 1517 and 1518 prohibit the disposal of chemical
warfare agents unless the agents have been det xified or made harmless to man and his
environment, unless immediate disposal is clearly necessary to safeguard human life or
in a . emergency. '
II. Tederal Legislation Applicable to Chemical Substances Generally

Although there are only a few laws directly affecting chemical warfare agents

er se, there are many Federal laws affecting them as chemical substances. These laws
generally regulate the production and sale, the interstate transportation and the
disposal of various chemical substances. The most pertinent legislation is set out

‘below.

A, FPederal Legislation Regulating the Production and Sale of Various
Chemical Substances

AY

1. Federal Hazardous Substances Labeling Act.
The Federal Hazardous Substaﬁces Labeling Act¥ prohibits the introduction into
interstate commerce of any m<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>