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PREFACE

CONFERENCE OF THE EIGHTEEN-NATION
COMMITTEE ON DISARMAMENT (ENDC) - 1969 SESSION

CONFERENCE OF THE COMMITTEE ON DISARMAMENT (CCD) - 1970-1979
SESSIONS

COMMITTEE ON DISARMAMENT (CD) - 1980-81 SESSIONS

CHEMICAL WEAPONS

This two-volume compendium is the result of a
survey of working papers submitted to the Conference of
the Eighteen-Nation Committee on Disarmament, the Conference
of the Committee on Disarmament and the Committee on
Disarmament during the period 1969-1981. It has been
compiled to facilitate research on the issue of chemical
weapons (CW) and is a compendium of the more significant
material made available to the Committee on Disarmament.
Volume 1 covers the period 1969-1975 and
Volume 2; the period 1976-1981. The full index appears

in both volumes to facilitate cross references.
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Serial Reference . Country " Description Date
1 ENDC/254 Letter dated 1 July 1969 from 7.7.89

4
(CA-1)

ENDC/256

ENDC/265

ENDC/266

CCD/283

CCDh/285
Corr.l

Poland

Argentina
Brazil
Burma
Ethiopia
India
Mexico
Morocco
Nigeria
Pakistan
Sweden
UAR
Yugoslavia

Canada

Usa

Hungary
Mongolia
Poland

the Secretary-General of the

United Nations to the Co-Chairmen

of the ENDC transmitting the
Report on Chemical and Bacter-
iological (Biological) Weapons

and the Effects of their Possible

Use

Working Paper concerning the 22.7.69

Report of the Secretary-General
of 1 July 1969 on Chemical and
Bacteriological (Biological)
Weapons and the Effects of their
Possible Use

Working Paper on a proposed 26.8.69

declaration by the United
Nations General Assembly
regarding prohibition of the
use of chemical and biological
methods of warfare

Chemical and Bacteriological
(Biological) Warfare: Draft
United Nations General Assembly
Resolution

Working Paper on Chemical
Warfare Agents and the
Commercial Chemical Industry

Working Paper submitted by the
delegations of the Hungarian
People's Republic, the
Mongolian People's Republic

and the Polish People's Republic
in connection with the Jraft
Convention on the prohibition
of the development, production
and stockpiling of chemical and
bacteriological (biological)
weapons and on the destruction
of such weapons

26.8.69

16.3.70

14.4.70
M
15.4.70



Serial Reference Country
7 CCD/286 USA
8 CCD/288 . Japan
9 cch/289 Italy
10 CCDh/293 UsSAa
11 CCD/295 Morocco
12 CCD/299 Czechoslovakia
13 CCD/300 Canada
14 CCDh/301 Japan
15 CCh/302 Yugoslavia
16 CCD/303 USSR

" Description Date

Working Paper on Toxins 21.4.70
Working Paper on the Question 30.4.7C
of Verification for Prohibition
of Chemical and Biological
Weapons !

Suggestions regarding the 30.6.70
possible convening of a group

of experts to study the problem

of controls over chemical

weapons and the way in which

such a group should function

Working Paper comparing nerve 16.7.70
agent facilities and civilian
chemical production facilities

Working Paper on the prohibi- 28.7.70
tion of the development, :
production and stockpiling of

chemical and bacteriological
(biological) weapons and on

the destruction of such weapons

Working Paper on the prohibi-
tion of the development,
production and stockpiling of
chemical and bacterioclogical
(biological) weapons and on

the destruction of such weapons

6.83.70

Working Paper on the verifi- 6.8.70
cation of prchibitions of the
development, production and
stockpiling and the use of

chemical and biological weapons

Working Paper on the question 6.8.7%
of the prohibition of chemical
weapons :

Working Paper on the elements 6.8.77
for a system of control of the
complete prohibition of chemical

and biological weapons

Working Paper on the complete 6.3.70

- prohibition of chemical and

bacteriological weapons
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Serial

Reference

" Country’

17

18

19

20

21

22

23

24

CCD/304

CcCcDh/308

CCch/310

CCD/311

CCD/314

CCcb/315

CCcD/320

CCDh/322

Italy

UK

Argentina
Brazil
Burma
Ethiopia
India
Mexico
Morocco
Nigeria
Pakistan
Sweden
UAR
Yugoslavia

UsSa

UAR

Hungary
Mongolia
Poland

Netherlénds

Sweden

" Description Date
Additional Working Paper on 6.8.70
the problem of controls over
chemical weapons
Working Paper on Verification 18.8.70
of CW Arms Control Measures
Joint Memorandum on the 25.8.70

guestion of Chemical and
Bacteriological (Biological)
Methods of Warfare

Working Paper on economic data
monitoring as a means of
verifying compliance with a
ban on chemical weapons

Working Paper concerning
suggestions on measures Of
verification of a ban on
chemical and biological weapons

Working document concerning

the introduction of a safe--
guard clause - CCD/285 « to the
draft convention prohibiting
the development, production and
stockpiling of chemical and
bacteriological (biological)
weapons and on the destruction
of such weapons (Dec. A/7655)
made by Mr. J. Winiewicz,
Deputy-Minister for Foreign -
Affairs at the 464th Plenary
meeting of the Conference of
the Committee on Disarmament

Working Paper concerning the
prohibition of chemical war-
fare agents

Working Paper on a model for
comprehensive agreement con-
cerning the Prohibition of
Chemical and Biological means
of warfare

25.8.70

1.9.70

3.9.70

16.3.71



Serial

25

26
27

28

29

30

3l

32

33

Reference Country
CCDh/324 Sweden
CCDh/332 "uUsa
ccD/333 Sweden
CCD/334 Canada
CCD/335 Italy
CCD/343 Japan
CCD/344 Japan
CCD/352 Argentina
Brazil
Burma
Egypt _
Ethiopia
India
Mexico
Morocco
Nigeria
Pakistan
Sweden
Yugoslavia
CCDh/360 Usa

Description Date

Working Paper on the Destruc-
tion of chemical and biological
means of warfare

30.3.71

Working Paper on CW 5.7.71
verification

Working Paper on aspects of 6.7.71
the definition of "toxins"

Working Paper on atmospheric 8.7.71

sensing and verification of

a ban on development, production
and stockpiling of chemical
weapons

Working Paper on some problems
concerning the prohibition of
chemical weapons

Working Paper on a biological 24.8.71
approach to the question of
verification on the prohibition

of chemical weapons - Organ-
ophosphorus chemical agents

Working Paper containing
remarks of Prof. Shunishi
Yamada, the University of
Tokyo, concerning the question
0of verification on the
prohibition of chemical weapons,
presented at the informal
meeting on 7 July 1971

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

8.7.71

o m e

¥
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Serial Reference Country
34 CCDh/361 Bulgaria
Czechoslovakia
Hungary
‘Mongolia
Poland
Romania
USSR
35 CCD/365 USA
36 CCD/366 usa
37 CCD/367 UsAa
38 CCD/368 USA
.39 CCD/369 usa
40 CCp/371 United Kingdom
41 CCD/372 Sweden
42 CCD/373 Italy
43 CCD/374 Japan
44 CCD/375 Yugoslavia

Description Date

Draft Convention on the prohi- 28.3.72
bition of the development,

production and stockpiling of

chemical weapons and on their
destruction by Bulgaria, the
Byelorussian Soviet Socialist
Republic, Czechoslovakia, Hungary,
Mongolia, Poland, Romania and the
Union of Soviet Socialist

Republics

Working Paper on definitions 26.6.72
of controlled substances

Working Paper on storage of 20.6.72

of chemical agents and weapons

Working Paper on the - 20.6.72
destruction of chemical weapons
Working Paper: Statistics 20.6.72

relating to production and
trade of certain chemical
substances in the United States

Working Paper on United States 20.6.72
domestic legislation regarding
chemical substances

Working Paper on remote 27.6.72
detection of chemical weapon
field tests ,

Working Paper on two groups 28.6.72
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
of a criterion to be used to
characterize super-toxic
chemical agents

Working Paper on some aspects 5.7.72
of the definition, classifica-

tion and prohibition of chemical
agents



Serial Reference Country
45 CCD/377 Yugoslavia
46 CCh/381 Finland
47 CCD/383 Netherlands
48 CCDh/ 384 Sweden
49 CCDh/387 Canada
(CA-4)
50 CCD/395 Sweden
51 CCD/404Q Argentina
Brazil
Burma
Egypt
Ethiopia
Mexico
Morocco
Nigeria
Sweden
Yugoslavia

" Description Date

Working Paper on the elements 20.7.72
of a system for the control of
the complete prohibition of

chemical weapons

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

N

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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Serial Reference Country
52 CCD/403 Bulgaria
Hungary
“Mongolia
Poland
Romania
USSR
53 CCD/410 Netherlands
54 CCD/412 Finland ‘
55 CCD/413 Japan
56 CCDh/414 Canada
(CA-5)
57 CCD/420 Japan
58 CCDh/427 Sweden

.Czechoslovakia

Description Date

‘Working Paper on ways of 28.7.73

implementing control over
compliance with the convention
on the prohibition and stock-
piling of chemical weapnons

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 21.8.73
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)



Serial Reference Country
59 CCD/430 Japan
60 CCD/432 Finland
61 CCD/433 Canada
(CA-6)

62 CCD/4 34 Canada
(CA=7) '

63 CCD/435 Usa

64 CCD/436 usa

65 CCD/437 usa

66 CCD/452 Japan

Description i Date

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
ITI 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

_ ' e _ ‘
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Serial Reference ' Country

67 CCD/453 Finland

68 CCD/458 Federal
Republic of
Germany

69 CCDh/461 Sweden

70 CCD/466 Japan

71 CCD/473 Canada

(CA-8)

72 CCD/413 Japan

73 CCDh/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 9.4.76
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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Serial Reference Country
76 CCD/499 United States
77 CCD/501 Finland
178 ccDp/502 United Kingdom
Corr.l
79 CCb/503 Yugoslavia
80 CCD/S04 Yugoslavia
81 CCD/505 Yugoslavia
g2 CCD/506 German
Democratic
Republic
83 CCD/508 Czechoslovakia
84 CCD/512 United Kingdom

Description Date

Review of proposals for 29.6.76
defining chemical warfare
agents in a CW agreement

Letter dated 1 July 1976 from 2.7.76
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- 2.7.76
lity of Extra-territorial

Surveillance of Chemical Weapon

Tests by Air Monitoring at the

Border

Medical protection against 5.7.76
nerve‘gases poisoning (present
situation and future possibilities)

A method of categorization of 5.7.76
chemical compounds regarding
binary technology

Working Paper on the defini- 5.7.76
tion of chemical warfare
agents (CWA)

The catalytic detoxification 6.7.76

of organo-phosphorus CW agents

Some medical aspects of the CW B8.7.76
problem and its perspectives

Draft convention on the pro- 6.8.76

hibition of the development,
production and stockpiling of
chemical weapons and on their
destruction

-y N
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Reference Country
85 ccp/315 Japan
86 CCD/529 Japan
87 CCD/531
88 CCD/533 Netherlands
89 ccp/537 Hungary
Rev.1l
90 Ccp/538 USSR
91 CCD/539 USSR
92 CCD/541
93 CCD/544 Finland
94 cch/5689 Sweden
95 ctb/577

United States

United Kingdom

" 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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- Serial Reference Country
96 CD/5 Italy
97 CDh/6 Netherlands
98 Ch/11 Group 21
99 CD/15 Britain
100 cp/21  Poland
101 CD/26 Secretariat
102 cDp/37 FRG
103 CD/39 Finland
104 CD/41 - Netherlands
105 CDh/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 24.4.79
Experts

Prohibition of the Development 20.6.79
Production and Stockpiling of

all Chemical Weapons and their
Destruction

Compilation of Materials on 1.7.79
Chemical Weapons from the

CCD/CD Working Papers and

Statements

Working Paper on Some Aspects 12.7.79
of International Verification

of Non-Production of Chemical

Weapons; Experience Gained in

the FRG

Identification of Potential 16.7.79
Organophosphorus Warfare

Agents - An Approach for the
Standardization of Techniques

and Reference Data

Working Paper containing
guestions relevant to a
Convention Prohibiting
Chemical Weapons

)
wn
-~
~J
\-}

Outline of a Convention on the 26.7.79
Prohibition of the Development,
Production and Stockpiling of

Chemical Weapons and on their
Destruction

o am
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Serial Reference Country

106 CD/48 USA/USSR
107 Cq/49 Netherlands
108 CDh/52 France

‘ Italy

Netherlands

109 Cch/68 Poland

110 CDh/84 Netherlands
111 CD/89 Afghanistan
7112 CD/94 ‘Belgium

113 CD/96 Poland

114 CcD/97 Sweden

115 CD/102 PRC

116 CD/103 Finland

117 Cb/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

Proposéad 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)

" Date

8.8.7¢

13.8.7¢

28.2.80

26.3.80

14.4.80
18.4.80C

24.4.80

19.6.8¢C



Serial Reference 'Cbuntry
118 CD/106 France

119 CD/110 Yugoslavia
120 CD/111 Yugonslavia
121 Ch/112 USA /USSR
122 CD/113  Canada
123 CD/114  Aust:alia
124 CD/117 Canada

125 - CD/121 Poland

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

- 14 -

Descfiption

Control of the non-manufacture
and non-possession of agents
and weapons of chemical
warfare

Working Paper on Medical
Protection Against Nerve Gas
Poisoning (Present Situation
and Future Possibilities)

Working Paper on the Defini-

" Date

27.6.80

2.7.80

2.7.80

tion of Chemical Warfare Agents

(CWA),

USSR/USA Joint Report on the
Progress in the Bilateral

7.7.80

Negotiations on the Prohibition

of Chemical Weapons

Organization and Control of
Verification Within a Chemical
Weapons Convention

Reply at this stage submitted
by the Australian Delegation

to the Questionnaire relating
to Chemical Weapons (CD/41l)

Definition and Scope on a
Chemical Weapons Convention

Some of the issues to be
dealt with in the negotiation
of a CW Convention: Working
Paper

Proposed Definition of
Chemical Weapons

Inter-relationship Between
the Future Convention on the
Complete Prohibition and
Destruction of Chemical
Weapons and the Geneva
Protocol of 1925

Some Views on the Prohibition
of Chemical Weapons

9.7.80

9.7.80

10.7.80

17.7.80

21.7.80

21.7.80

24.7.80

- .
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Serial Reference Country
129 CD/132 Pakistan
130 CD/131 CWAHWG
131 Cb/139 CD
Part III
Section D
132 CD/142 Sweden
133 CD/164 ~ 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 " Date

Views of the Government of 1.8.30
Pakistan Submitted in Response

to the Circulation of Document

CD/89

Report to the Committee on 4.8B.80
Disarmament Ad Hoc Working
Group on Chemical Weapons

Report to the United Nations 9.8.80
General Assembly

Prohibition of Retention 10.2.81
or Acquisition of a Chemical

Warfare Capability Enabling

Use of Chemical Weapons

Creation of Chemical Weapons 14.3.81
Control Capacity - Present

Phase and Goals of the

Finnish Project

Verification and Control 26.3.81
Requirements for a Chemical ’
Arms Control Treaty Based on

an Analysis of Activities

Prohibition of Chemical 27.3.81
Weapons: On the Definition
of Chemical Warfare Agents

Dismantling of Production 27.3.81
Facilities/Means of Productlon
for Chemical Weapons

Disposal of Chemical Agents 3.4.81

The Chairman's Progress 23.4.81
Report to the Committee on

Disarmament on the Work of

the Ad-Hoc Working Group on

Chemical Weapons

Incapacitating Agents 14.7.81
(Some Aspects of Definition
Classification and Toxico-.

logical Characteristics)



Serial

140

141

142

143

144

145

- 16 -

Reference ' Country

CD/196

CD/197

CD/199

CD/203

Cb/212

CD/220

Finland

Romania

Czechoslovakia

Holland

China

Secretariat

' Description Date

~

Trace Analysis of Chemical 16.7.

Warfare Agents

Suggestion for Elements of a 17.7.

Chemical Weapons Convention.
- Definition and Criteria

Definition and Character- 24.7.

istics of the Toxins

Consultation and Cooperation, 30.7.

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
Group on Chemical Weapons to
the Committee on Disarmament
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Lettor dated 1 July 1969 from the Seceretary-Gencral of the United - . -

Nations to the Co-Chairmcn of the Confaronc: of the fightesn-Nation

Committee on Disarmamcnt tronsmit ting the Bcport on Chemieal and - - o - .

Bacteriological (Biological) Wsapons and the Bffccts of their
Possible Us: ‘

‘ENDC/254

I havs the honour to transmit herewith the report* on chemical end _
bacteriological (biological) wecapons and the effects of their possible use which,
by General Asscmoly resolution 2454 A (XXIII), I was requested to prepare'with
the assistance of qualified consultant experts. '

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

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

(Signed) U Thant
Secretary~-General

* The report h“s bebn dlstrlouted to all chburs of ths United Nations as

Document A/7575 and S/9292

GE. 69-15144



.' CDNFERENCE DF THE ElGHTEEN NATlON CUMMlTTEE o ‘

s o BINDC/256

- DN DISARMAMENT o T e 22 Tuly 1969
S * o ~ Original: ENGLISH

o ‘ POLAND o

Working Paper concerningﬁthe Report of'ﬁhe'Secretary-General of

1 July 1969 on Chemicul 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
©7 one of the urgent tasks facing the:internationalAcommunity, :

In the field of nuclear weapons certain steps have already been taken, to mention

“: the 1963 Moscow Partial Test Ban Treaty;‘tﬁé 1967 Convention concerning peaceful

1'futlllzatlon of thc outer space and the 1968 Treaty on the non—prollfnratlon of nuclcar

V weapons _ S
Thess steps have 51gn1flcantly contrlbut d to the slowing down of the nuclsar arms
7 race and the creation of condltlons favouring other muasurcs that may lead .to furthe:

reduction, and ululmately total ellmlnatlgn of nuclear weapons.

‘"fifcnemlcal and bhacteriological (blologlcal) warfare The danger inherent in the

......

: weapons has heen particularly strongly exposed in Lhe-repoxt of the bdcrctaly—hunolm

. W  on chemical and bacteriological (biolbgical) weapons and the effects of their possitilc
’lﬁi use (A/7575). The danger derives among others frsm the fact that these weapons can ve
 manufactured relatively chéaper and sasiér than is the case with muclear weapons. Thus,
any country not necessarily technologically advanced or industrially developed could
nanufgcture or acquire a“capabilitywin this type of warfare '

Chemical and bacteriological (biological) weapons are weapons of mass destruction

.\II Weapons of mass destruction are a class oi weapons that includes also aocnts of

that pose a threat to the whole of mankind. Their use hae been declarsd a crimz
humanity and a violation of the generally recognized principles of international law ws
well as the UN Charter. , A
; One of the prineipal goals‘of the international community in the fiﬂld of
; disarmament. should therefors be an effort aimed at ensuring that the DIUhLD-ulOH of wu

of chemical and bactoriological (biological) weapons is strictly and universally

l, " GE. 69-1625,
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fﬁobserved as well as efforts designed'fo'accomplish their tdtal eiimination, particularly

‘rthrough a prohibition of dcvelopment proh1b1+1on of mgnuiauture and a prohlbltlon of
- their stockpiling. : b

- II1. General Assembly resolution 2454 A(XXIII) of 20 December 1968 rcquested the’
Socrutary-Gbnbral to prepare, with the assistance of quwllflcd conculuant-bypbqu, a
'Vrbport on chemical and bacteriological’ (blologlcal) wegpons ‘and the cffects of their
possible use. The resulting report (A/7575 , issued on 1 July 1969, is of groat
isignificande for the. strengtheniﬁg of cffectiveness of the Gencva Protocol of 1925
and offers a con51durable cncourugement to further search for ways and mcans of ‘total
%ellmlnatlon of these weapons.
- Prepared by highly competent consthant—cxperto; the . report cmpha°izcg the
ﬂJS1gn1f1cance of the Geneva Protocol which, as they 1nd1bate, hclpbd.establlqh "a custom
':and hence a Standard of international law". It élso unequivocally places chemical and

;bac1erlolog1cal (blo]oglcal) weapons in a ¢1a55‘of“weapons of mass dustruction under-
Ttllnlng the high urgency of taking further steps that would ultlmatply lead to thei

fcomplete elimination from military arsenals. ! .

,fIY;- Poland con51dbrs, therefors, that the report of the’ SccruLary—Gnnpral on chemical
féhd bacteriological (biological) wzapons and the effects of their possible use can
 Serve as a suitable basis for further deliberations in this Cdmmittee concerning these
chapons. ' '

" To our mind the startlng p01n* in this regard should be to work to strengthen the
existing international juridical norms banning thu usc of these weapons in warfar: and
which, as we know, are contained in the Geneva Protocol of 1925, Bearing in mind that
ﬁot all States have as yet acceded to the Protocol, it becomes:imperative to ensurs
universal applicability of the Protocol's prohibitions and their strict obscrvance.

The Polish delugntion wishes to propose, therefors, that the Eightoen-Nation
Committee. on Disarmament, in its. report to th; General fssembily, should underline the
importance and significance of the report of the Secrctary;Gen&ral, recomn.nding 1ts
further consideration particularly in the light of the guidslines contained in the

Secretary-General's fereword where U Thant urges the Menbers of the United Nations:
"1, To rencw the appeal to all States to acceds to the Geneva Protocol ol 19255
é. To make a clear affirmation that tho proﬁibition,contained in the Genava
Protocol applies to the use in war of all chomical, bacteriolosical and
piological =zgents (including tesr gas and other harassing agonts ), which now

oxist or which may te developed in the futurs;

!

'
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.3. To‘calljupah‘éli cdﬁntriés févréaéh agreement to halt the dcvelopment, |
produétion and stockpiling of‘all chemical and bacteriological (hiological)
agents for the purposes of war and to achluve their effective elimination
from the arsenals of weapons "o -
As in the past, Poland is ready to co-operatc, both in this Commltteu, in the
General. Assembly and in other 1nternational organlzatlona, with all Statcs to ensurs

strict observance of the prohibition of use of chemical and bacteriological (biological)

'weapons and to meke a sustained effort to achieve a complute elimination of those

weapons from the armouries of Statbs
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ARGENTINA, BRAZIL, BURMA, ETHIOPIA, INDIA, MEXICO, .
HOROGCO, NIGERIA, PAKISTANy, SWEDEN, UNITED ARAB REPUBLIC
" AND YUGOSLAVIA |

.working‘Paper;on'a oroposed declaration by the United Nations
General Assembly regerding prohibition of the use of chemical
and biological methods of warfare

The General Assembly,

Considering that chemical and biological methods of warfare have always been

. viewed with horror and boen justly oondemned by the~internétional comnunity ;

Con51der1ng that these methods of warfare are inherently reprehon51ble, because

i ~thelr effects are often uncontrollable and unpredlctable and ey be 1n3ur10us w1fhout

o dlstlnctron to combatants and non~combatants and because any use would entail a

serious risk of escalatlon,

' Reﬂalllng that succe331ve 1ntornat10nal 1nerumenba thC prohlblted or gouhht

%o prevent the use of such methods of warfare,

otlng bpe01flcally in this regard

that the magorlty of Stateb thon in ex1otence adhered to the Geneva Protocol of

17 June 1925, ~ . . A

that since then further Statea have hecomne Parties to- that Protocol,

that yet other Statco hav dcclared that they will abice by its principles
and objectives, ' e

that these pr1D01olos and oojoctjveo have conmanded broad respect in the
practice of States, and |

that the General Asseubly, without any dissenting vote, h.s called [or the

strict observance by 211 States of the principles and objectives ol iho Geneva Protocel:

Recognizing therefore, in the light of all thc above circumstances, thut a
customary rule of inlernational law prohibits the use in international armed conflicos
of all biolopical and chemical methods of warfare, regardless of any tochnical

developuents;

GL,69-19315



Mindful of the Report of the Group of Experts, appointed by the Secretary-General

_!”of the United Nations under General Assemblv Resolution 2454 A (XXIII) of 20 December
_:“1968, on chemical and bacUerlolog*cal (blologlcal) weapons and the effects of their
”ﬁzpos81ble use, publlshed on 1 July 1969 A/757)

. Considering that this Report and the Forword to it by the Seoretary—General adds

t¢'further urgency for an’ afflrmatlon of thls rule and for dlspelllng, for the future,

" any uncertalnty as to its scope and by such afflrmatlon, to assure the effectiveness
fifof the rule and to enable all States to demonstrate thelr dctermlnetlon to comply with
'fithe rule;

Conderns and declares as contrary to 1nternaulonal law the use 1n international

}5“armed conflicts of

. " any chemical aUents of warfare chenical substances, whether gaseous, liquid,

4or Solld, vhich might be employed because of their d1rect toxic effects on man,
:;-anlnals or plants, and _ ‘

| any biological agents of warfare 11v1ng organlsns, whatever their naturc, or

-_31nfect1ve material derived from them, which are 1ntended to cause disease or death in

g'fman, animals or olants, and which depend -for. their effects on chelr ability to

mllltlplj in the person, anlmal or Dlant attacked
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. CANADA

“: Chemical and Bacﬁeriéloéicél'(BidlogiCalj'Warfaré:‘

Draft United Nations General Assembly Resolution
- To facilitate,consideration at the XXIV Uniﬁéd Nations General Assenbly of that
part of the Report of the ENDC on chemiéal,and bacteriological (biological) warfare,

~ the Canadian Delegation submits the following draft resolution which has been developed

from the remarks made by‘fhé Canadian Representative‘it the 424th meeting of the

 Committee on 3L July 1969. . The draft resolutlon takes 1ntu ‘acgount the Report of
{”:y”the Secretary-General on chenlcal and bacterlologlcal (blologlcﬂl) weapons and the

. effects of their p0531ble use . (A/7575 of. 1 July 1969) the proposals of delegatlons;
*v'espec1ally those of the Delegatlon of Poland, on this Report the draft Conventlon
.' on the Prohlbltlon of Blologlcal Methods of Warfare submltted by the Delegﬂtlon of

' the Unlted-Klngdom (ENDC/255 of .10 July_l969)ﬂas well as other views advanced by

A various delegations on this Subjéét during the 1969 session of the Committee.

w

(GE.69-19323
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DRAFT GENERAL ASSEMBLY RESOLUTION ON CBW
The General Assembly, ;

Recalling its Resolution 2454 (&) (XXIII of 20 September 1968

Having considered the: Report of the Secretary-&eneral of 1 July on chemical and

g bacterlologlcal (blOlOg*CQ1) ‘weapons and the effects of their p0331ble use,

Noting the recommendatlons of the Secretary—uoneral contalnod 1n the foreword

.f‘to his Report,

Notlng further the couclus1on of the Report that chemlcal and bacterlologlcal

l_(biolonlcdl) weapons stand in a class of thelr own as arnamenbs which exercise their

-Z:effects solely on living natter, - c S

Sharing the sense of horror’ also expressed in the Report at the 1dea that

fbacteriologlcal‘(bi010ﬁ1cal) weaponsg coulo deliberately be used to spread disease,

Mindful of the furthel conclusion of the Report. phat the prospects for general

;Iand complete disarmament under strict and effectlvc 1nternat10nal control and hence
'for peace throughout the world would brlghten slgnlflcantIy if the developnent
"productlon and stockpiling of chemical. and biological agents 1ntendeo for purposes of

o wwr were to end and if thoy vere ellmlnatod from all nllltary arsenals,

Hav1ng considered the Report of the nghteen-Natlon Comrd ttee on Disarmanent on

' 1ts preliminary consideration of the action to be taken in the nght of the chort of

 ‘the Socretary General,

Recognizing the inportance of tho Geneva Protocol for the rohlbltlon of the Use

a'1n War of Asphyxiating, Poisonous or Other Gases, and of Bacteriological lMethods of

“Warfare signed at Geneva on 17 June l9<5,

Conscious of the need to nalntaln 1nV1olatc the ueneva Protocol and o censure

" its universal applicability,

1. Reaffirps Resolution 2162 (B) of 5 December 1966 and calls aneu for strict
observance by all States of the principles and objectives of the Protocoi for the
Prokibition of the Use in War of Asphyxiatihg, Poisonous- or Qther Gases, and of
Bacteriological ipethods of Harfﬁre, signed at Geneva on 17 Junc 1925

2, Invites oll Stoates to accede to the Geneva Protocol;

i
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3. Welcomes the Report of the Secretary—General on chemlcal and bacterlolog1c41
(blologlcal) weapons -and o the effects of - thelr oosslble use, and expresses its
appreciation to- the_Secretary-General and to the consultant experts who ass1sted hing

4.  Requests the Secretary-Generql to pnblicizthhe Report in as many longuages

as is cons1dered de51rable and practlcable, maklng use of the facilities of the

 United Nations Offlce of Publlc Iniornatlon,

5. Qecomnends to all Governnents the publloation of tne chort translated as
appropriate, so as- to acqualnu publlc opinion with its contents, and invites the
spCC1allzed agenc1es, reglonal 1nter governmental organizations, and national and
1nternatlonal noi-governiiental organizations to.use thelr:facilitie to make the Report
widely ¥nown; ‘ o |

6. Recommends the Report of the Secretary-Generﬂl to the Highteen-Nation

Commlttee on Dlsarmament as a ba31s for its further con31deratlon of the question

of the elinination of chemical and bacterlologloal (blologloa13 weapons;

7. Commends the draft Convention on the Prohlbltlon of Biological Methods of
Warfare subnitted by the Unlted Klngdom and urges the- Elghteen—Natlon Committee on
Disarmanent to conplete work on this draft Conventlon at an early date; and

8. Requests the Elghteen-Nataon Conmlttee on Disarmament to present a roport

on progress on all aspects;of the problem of the elimination of chenical and bacterio-

_ logical '(biological) weapons to the XXV United Notions General Assembly.
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UNITED STATES OF AMERICA

‘ WCrklng Paper on Chemical Uarfare Agents and
" the Commercial Chemlcal Industry

1.  Chemical agents, the éfféétgvéf their use'in'warfare, and the possibility or
subjecting such ggents to arms control have been studied .extensively in recent years.
The reports of the United Nations Secretary-General Ub:ld Health Organlzat;on,‘and.
SIPRI have received worldwide attentlon. In addltlon, stﬁdies of this problem have
been conducted by 1nd1v1dual natlons. The Unlted States Government compleTed a
thorough review of this subqect in the Fall of 1969

2.. In considering the p0351blllty of negotlatlng a new arms control agreenent for

chemical™ weapons, one of the-areas whlch must be’ studled anc understood is the

‘relationship between the productlon of chemlcal agents for war and the production

of chemicals for peaceful purposes by the comme c;al.chem;cal industry. The chemical
industry was in its 1nfancy durlng Wbrld War I,-when chemical warfare vas first
employed. Even 'so, in that conflict”mdre than 100,000 'tons of chemicals. were produced
for use as weapons, 'and 1 300 OOO dcaths and casualtles wers reported from the use of
poison gas. Since World War I, many addltlonal countries have developed .a chemical
industry, and the chemlcal productlon fa0111t1es of the more advanced countries have
increased tremendouslj. In the- 50 years since the end of World War I, for example,
gross production of the worldwide chemical industry has incroased in value from an

estimated $5 billion to $150 bllllon, approximately a BO—fold increase. Between

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

$150 billion, and the magnltude of 1ncrcase ls contlnulnb to accclerntu.

3. lany of the chonlcala vhich cauucd death and casualties in World War T are faday

produced in large quantities for industrial use. These chemicals might have militiry
utility for states which may he unablé, or mighﬁ not‘desire, to manufacture or

import modern nerve agents. For e&anplu, among tha:choklng a‘unb whiich resulted

in more than 80 per cent of the deaths by gas in dorld Var 1, P]DqunL is currently
produccd in a number 6f countrles. Annual productlon,ilgures are unlmown, but in

at least somoe of these countries, annual production is thought to exceed 100,000 tons.

GE.70-4973
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. Phosgene is a widely used raw material in 'the manufacture of synthetic'plastics,

f-fi'insecticides, paints, and pharmaceuticals. ‘Being easily liquified, industrial

‘”i;phosgene could be diverted relatlvely eaSIiy for use in war should a nation decide
to employ it, without necessarily requiring sophistlcated delivery systems.
'34.- ‘Among the blood gases. developed during Yorld War I, hydrogen cyanide (hydrc-

. cyanic acid) is-a valuable 1ntermediate 'in the manufacture of many organic chemical

:compounds, including benzyl cyanide, acrylonitrlle, and dyes. Its world production'
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,
Tf_v the USSR, 4nd Communist China.’ Another blood gas which also finds wldespread commercial

. use is cyanogen chloride. It was used in limited quantities in World War I and is
- presently used as a fumigant énd industrial intermediate. |

.. 5. Mustard gas, which was the mostieffective chemical weapon»developed in World
’JJWar I, is produced very simply from ethylenefoxide. On a worldwide basis,oner one

million tons of ethylene-oxide are produced annually for use, inter alia, in

:“fv.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 mistard zas

" 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 de&eloped countries, is'quite subStential.
- For example, there are 19 locations for phosgene production and 11 facilities for
hydrogen cyanide production in the United States. These produce in total approximateTV
350,000 tons of phospgene and‘EOO,bOO 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, eéthylene, sulphur;'and,chlorine, which are ingredients for
mustard gas), the problem is much larger and the facilities more extensive.

7. Chemical agents of the World War I tjpe, even though they may be effective 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-
lvely, in the course of research on new commercial pesticides. These ageants are
similar to commercial organophosphorus pesticides, widely‘used in apgriculture, which

have, in fact, caused human deaths in cases of misuse. Both the nerve pases and
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these related pestlcides lnhlblt the enzyme acetylchollnesterase, cau31ng death ftrom
respiratory and circulatory fallure. . _

8. In addition to the 31milar1t1es betwecn the end products, many intermediates
such as phosphorus trlchlorlde, phosphorus oxychloride, ethyl and isopropyl alcohol,
and ammonia are common to the productlon of pestlcides and nerve agents. All are
common industrial chemicals. In the mid-1960's, annhual production of organophObphorm
pesticides in the United States alone was approximately 30,000 tons. Present United
States output is approx1mately 65,000 tons of organophosphorus pest1c1des per year,
produced in the facilities of 14 basic manufacturers. Elsewhere 1n'the world, there
are at least 50 plants invclved in the production or formulétion, or both, of

commercial organophosphorus pesticides in a total of 12 countries, imtluding countric

of Western and Eastern Europé. The total ‘world output -of the entire organophosphorus

pesticide industry is estimated to  be in excess of 130,000 tons annually.
9. The basic technlcal 1nformatlon for production of nerve agents, including
descrlptlons of the chemical processes and amounts of raw materisls required, is in

the publlc domain.  Such production does not present any insurmountable technical

'dlfflcultles, although the problem of maintaining safety for plant personnel is, in

view of the deadly character of the agenté, 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 agenis,

and even some agents themselves, are produced in vast amounts in a great many
locations throughout the world.
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HUNGARY, MONGOLIA AND POLAND

Working paper submitted by the delsgations of the Huncarian-People!s -.
Republic, the Mongolian Péople's Republic and the Polish People's
Republic in connexion with the draft Convention on the prohibiticn
cf the development, nroduction and stockpiling of chemical ond
bacteriological (biological). weapons and on the  destruction of such

: weesoons '

£ new article is to be included in the text of the Convention reading:

"I. Each State Party to this Convention which finds that actions of any other State

Party constitute a breach of the obligdtions assumed under articles I and IT of the

Convention, may lodge a complaint with the Security Council of the United Nations.

Such a complaint should include all possible evidence confirming its validity as well

as a request for its consideration by thé Secuiity Council., The Security Council
shall inform the States Parties to this Convention of the result of the investigation.
2. Each State Party to this Convention undertakes to cooperate in carrying out auy

investigations which the Security Council may undertake on the basis of the complaint

.received by the Council."

II
Draft Security Council ‘Resclution

"The Sccurity Council,

Highly apprecisting the desire of a large number of Stetcs to subscribe 4o the

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

Bearing in mind that under article ... of the Convention the States Parivics shoall

have the right to lodze complaints with the Security Council together with a request
for thelr consideration by the Council,
Rocommizing the need for approvwriate measurcs with a viey he ensuring the

obscrvance of the abligations contained in the Convention,.

GE.70-7118



CCD/285
page 2 LG

Taking into consideration the desire of the States ?artieswﬁe—ceeperate—with—~—
the Security Council with a viéw to. ensuring the strict observancé of the obligations
contained in the Convention,

L. Declares 1ts readinesss

- to glve urgent cons1deratlon to any complalnts lodged under
article ... “of the Conventlon,_ LR SR 3

- to take all. nccessary measures for the 1nvest1gatlon of a-
complalnt . '

- to inform the States Parties to the Convention of the result

of the 1nvest1batlon,

2. . Calls upon all Stwtes Parties to the Convention to coonermte 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 Huggarian Peopnle's- Republic; -

the ilongolian People's Republic and the Polish People's Republic in.connexion

. with the draft Convention on the prohibition of the develorment, production

and stockpiling of -chemical and bacteriological (bloloelcal) wveapons and on
the destriction of such weapon

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

"eonvention!,

GE.70-7195
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UYITLD STATba OF AMERICA
forklna Pap ; on Toxln

1. . The Unlted otateshae renounced the productlon, stockplllng and use of tOXlna,
and has confined its mil :ary. programme on toxlns to research and development for
s defensive purposes’ only. . Thus, the Unlted States pollcy on tox1ns is 1dentlca1

. to its policy on’ blologlcal programmes.

2. Toxins are poisonous. substances produced by blOlOglC&l organlsms, 1ncludlng
mlcrobes, anlnals , and plants, Examples of microbial toxins are botullnum '

- toxin, staphylococcus enterotoxin, dlphtherla tox1n, and tetanus toxin. Toxins

“le,' ~ produced by animals include puffer fish poison, snake and bee venom, end shellfish

L poison. - Plant toxins 1nc1ude rlcln, produced by the caster oil plant, clcutox1n

produced by the poison hemlock, and abrln, produced by . the Indlan licorice seed

h->: o plant Laboratory experlmentatlon has shown that, in general these natura_ly

f( ---occurring poisons are far morée toxic than the known nerve agents.’

P K 3. Two bacterial toxins, botulinum toxin and staphylococcal enterotoiin, have
o long been'discussed as potential'egentsdof warfare. The botulimm toxin is one
of the most p01sonous substances known to science, and has been estimated to be up
‘to 10,000 times as poisonous as nerve agents. For comparlson purposes, if 15 tons
pﬁ ' of nerve agent would cause 50 per -cent deaths over an area of up to 60 square

- kilometers, then about one.and one-half k11ograms of botullnum toxin would

g | ~ theoretically produce the same effect, Or, 15 tons of botulinum toxin could

thooretically cause 50 per cent deaths in an unprotected population in an area un
to 600,000 square lkilometers. Effectiveness would of course depend upcn

dissemination technology, and actual coverage could vary 51nn1r1cantlf Consequany Ly,

. because of their inherently different characterlstlcs (for.example, tox1city), bowing
and nerve agents have different p0531ble nllltary roles. v

Lo 4. Vhere the target population is w1thout protectlon, tozlns cound bc deliverad i

: a given area with relatively linited loglstlcal eflort Even when mas sked, *ho.

target population would not be certain of orotectlon agawnsL toxins because their

extremely low dose rate would malke nasks with miner leaks LneijeCLLVc; altnouv‘

e effective riasks would prov1de -substantial orotectlon.

. GE.70-7647
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5. In contrast to the biological crganismé from which they are produced, toxins
are not living organisms and are not capable of reproducing Lhemselves. ffor this
reason, tie disease or poisoning caused by tox1ns is not uransm1351ole fronm man to
man. Tnus, toxins canmuot cause inxectlous dlsease, epldemlcs, or. long-term sources
of illness. Consequently tox1ns could create mass casualties anong an adversary's
populatlon without risk of” spreadlng to infect the nation initiating use of toxins.

The charaCue¢1stlc symptoms of many bacterial diseases are caused by the toxdns

produced within the humen body by living bacteria. Examples of diséasés that can be.

Qproduceu by toxins are Jocullsn, tetanus,'dlphtherla and staphylococcal foad poisoning.

6. In common Ulth blologlcal agevts, toxlns generally have delayed poisonous effects.

- Their QeTayeO action varles with the partlcular toxin. Because or their high potency,

the effeCulve dosage in nan is ertrenely small if he is neither masked nor innunized.

Tox;ns,-lf used as weapons, could be alspersed in aerosol form at considerable

distances frou the target and could cover a very large area, resembling the larg

areas that could be covered by biolbgical‘agents. Casualiies would therefore result
after the target population had been subjected to extremely small quantities of the
. . : " i - \ . ! .

7. Uitn regard to tne effects of Lowlns, potulinum toxin produces botullsm, an acute
and highly fatal disease. There are al present six types of this toxin of wnlch faur
are known to be tox1c for.man : The dlsease, bOUullsm, is characterized by the combln-

ation of extreme wealkness, Vonltlﬂb, thlrSu, fever, dizz 1ness, blurred vision, dilated
pupilis, facial paragy51s and weakness of respiratory muscles. Deoth is attributable
to varalysis, respiratory failure, and associated cardiac aryest. These symptocis do
act appear for 12 to 72 hours. - -
8. ~11 perscﬁs'are suscentible to the disease, wirich occurs naturally throughout'
the world. While alnost completely effective immunization is possible, such Bensures
would be effcctive only if administered well before any expesure. The nortality rate
for naturally occurring botﬁlism in the United States is approximately 5 percent.
If‘effectively veaponized and delivered in a highly purified state, botuligum toxin
could have a mortality rate approaching 100 percent. The toxin could ve delivered
either as an wevosoT or through contamination of water supplies.
9. SLﬁohyWOCOCCJl enterotoxin is a stable protvein wivich produc ces an ecute incapaci-
tation knowm =as stephylococcal focd poisoning. It is cheracterized by severc nausca,
voniting, abdominal nain, diarrhea, ond prostration. Its effeéts renerally last {or

2/, hours.
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A plant toxin thought to have ﬁotential military utility is ricin, which is
extracted from the caeter bean. - The lethal dose of ricin in man is not know, buL it
is estlmated from animal studles to be about 80 millionths of a gram for the average
man, Ricin causes death by paralysis,

11. The production of bacterlal tox1ns~1n any significant Juantity would require

facilities similar %o 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 1ndlst1ngulshable from toxins produced by
bacterlologlcal or other- blologlcal processes,
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- CCp/288
30 April 1970
Original:  ENGLISH

e

. JAPAN

Working Paper on'theVQueetion.of Verification for'ProHibitioh'ef-:-»- -
_ Chemical and Biological Veapons

1, Chemical characterlstics of nerve agents

(1) Tabun, Sarln, Soman and VX are known as typical nerve agents used for
chemlcal weapons, All these agents are organophosphorus compounds. While Tabun
which was developed in earlier stage, can. be produced from yellow phosporus and

through phosphorus oxychloride, Sarln, Soman and VX can be p:oduced ‘from yellow

"}phosphorus and . through such common 1ntermed1ates as phosphorus trichloride,

dimethylphosphite or methylphosphonlc dlchlorlde (or difluoride). It is pointed out.'
in this connexion that these three agents contain methylphosphorus bond (alkyl—

‘phosphorus bond) causing partlcularly strong p01sonous effects on warm-blooded animals.

(2) Among the agrlcultural chemicals of organophosphorus family, which are widely

J

- used as insecticides or bacter1c1des, there are some (for example, Parathlon or Thpy)f

which: can be used, due to their hlghly poloonous effects and depending upon theJL

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

.organophosphorus family can be producéd from phos phorus trichloride, phosphoruu

oxychloride, phosphorus pentasulfide. and- phosphoruu ‘pantachloride,

(3) ALl of these organophosphorus compounds .are produced from yellou phosphoinis
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 methylphosphonl
dichloride (or difluoride) which afe the intermediates derived mainly from phosphorus

trichloride, lead to the procuction of Sarin, ' Soman and VX.

. 2. Peaceful uses of raw materials and intermediates

(1) Yellow phosphoru° is mass—pfoduced as the materizl for verlou inorganic =nd
organic phosphorus compounds,
(2)

Rletal
(R SINY

3

Phosphorus trlchlorlde, phOCphorus oxych*orlde, phocpnoruc pentasulfid
phosphorus pentachloride are produced from yvellow phosphorus and are the common s
materials used widely for the production of agricultural chemicals, pharmacenticals
and dyestuffs, etc.

GE, 70-8774



;w1dely used for peaceful 1ndustry as synthe5121ng materlals for 1nsect1c1des,
;acterlcldes, flame - retardants, and as, additlves to lubrlcants.;'-‘ ,

L (4) Methylphosphonlc olchlorlde (or dlfluorlde) 1s ma;nly produced from '
dhmethylphosphlte.. Detalled 1nformatlon regardlng its use for peaceful purposes is
1m1ted However, as thls agent 1s reported to be used as - materlal for the

:preparatlon of phosphorus polymer, 1t 13 likely that other peaceful uses of- that agent
5mlght be found in future. o . o

" Possible check points: ,;E;i'f7f?{; ;

“As showm above, the productlon of nerve agents and agrlcultural chemlcals of
iorganophosphorus family: hav1ng p01sonous effects equlvalent to nerve agents, requires

artlcular kind of materlals whlch are w1dely used for the productlon of ‘other
ndustrlal goods. : Vool S

"VTherefore, it should become p0331ble to see whether or not these materlals are
1be1ng used for -the productlon of - chemlcal weapons 1f we. can trace the flow of such
materials -in each State by checklng the amount of thelr productlon, import and export,
r-the “emount of thelr consumptlon for. dlfferent purposes, these materials are enumerated
s follows yellow phosphorus, - phosphorus trlchlorlde, phosphorus oxychloride,
:phosphorus pentasulfide, phosphorus pentachlorlde, dlmethylphosphlte and methylphosphonlc
tdlchloride (or difluoride). i e '

; In'so doing, it should be p0351ble to prevent these particular materlals from
ir.belng dlverted into the production of nerve agents or to deter ‘improper use of highly

r;,p01sonous organophosphorus agrlcultural chemlcals as chemlcal warfare acents.

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

(3) Dlmethylphosphlte is m81nly~produced from phosphorus trlchlorlde and is i
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CON‘FERENVCE-OF’_THE'COVMMITTE"E_"ON DISARMAMENT -
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30 June 1970

Original: ENGLISH

- Imany o

"Squestlons reaardlnh,tne possible convening of a uroun
‘of experts to study. the problem of ‘controls over chemical
weapons and . the wav in which such a group should -function

1. In the course of the 1nformal meetlng of the CGD on 22 April 1970, devoted to

the questlon of the prohlbltlon of ‘chemical and blologlcal weapons, discussions wers .

mainly concentrated on the problem of control over the productlon and atockplllnﬁ of
chemical weapons. '

It thus appeared to be'oonfirmed in the'opinion of ‘various delegations, that

the establishment of an effective- system of controls is still the magor problem among

- those that the Committee will have to solve with a view to ach1ev1ng an abreement for

the prohlbltlon of chemlcal weapons._ - SN

Moreover, the participation -in that’ same meetlng of exports from various countrlk

gave emphasis to the fact that the problem of controls presents some aspects thaL are

predominantly scilentific and a knowledge of which 1is essential before the various

delegations can profltaolv embark on dlscusslon of a draft treaty.

2. For the purposes of such aqdlscu551on, ‘the eommittee has at its disposal, at tho
moment, three highly valuable scientific stﬁdies: 'the'”Report of the Secretary-General.
on chemical and‘bacteriological (biologioél)'weapons and the effects of their poSsible
use"; the report by the World Health Organization entitled "Health aspects of Chemicel
and BlOlOFlcal Weapons” ‘and the as yet unfinished reportlby the Stockholm Inter-
national Peace:Research Institute (SIPRI) "The problem of chemical and biological
wvarfare'. ; L ‘ -
Of these three documents, fhe first aims-at giviﬁg a scientific evaluation of thi:
effects of chemical and“biological weapons and iﬁformﬁng the Governments of the
consequences of any-use that might be made of them, while the socond is intended
specially for the public-health authorities and lcaves aside the purely militaiy
aspects of the problen. Héither of these two studics coes cpecifically or i ony A

depth into the question of:controls.

GE.70-13105
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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‘preliminazy nature; . Moreover, it was concelved

nn'w1th a more general purpose in v1ew, not with the specific aim of belng able to

_provide the Commlttee ‘on Disarmament w1th an exhaustlve technical study as a worklng
tool. A L f ’

: ,e3. ' The Italian Delegatlon accordlngly belleves that the above mentloned studles

| could be usefully supplemented by a spe01flc study on the problem of controls of

chemical weapons, which could constitute a background document for the work of the

“}Ed,Conference. Such a study could be drawn up, as has been suggested by various
E. Delegations, and in partlcular by the Japanese Delegation (EVDC/PV /28; CCD/PV, 456

by an ad hoc group of experts.  The group could include, among others, some of the
experts who have already collaborated im producing the SIPRI report and the Report.

o of the Secretary-General of the United Nations.

" 4o, To enable the group of experts to produce, within a relatlvely short tlme, a

document of use for the purposes indicated above, the Committee, in the Ttalian

. Delegation's view, should itself guide the growp in its labours, deciding beforehand
- the lines on which it should work and the specific subjects with which it should deal.

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

' put forward the follow1ng suggastions: | . - | | |

‘(a) The C.C.D. should set up a group of experts whose task would be to snudy 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 bhackground
document for the Committee in its work. .

(b) The €.C.D. should itself, as a preliminary step, single out the basic subjects
which need to be clarified haning recourse to expert opinion (for example, it
could ask Tor 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 no be extended to substances which can be used for both peaeeful and

warlike purposes, etc.).
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Once the general pictﬁre of the subjects to bevinﬁestigated 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 contrcl solely over chemical agents>

.of warfare, the appropriéte 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 particulaf, with reference to nerve gases such bodies might
propose that the possibility be examined of ébﬁtrolling international trade in
phosphorus and the industrial'productibn of’orgénic-phosphorus esters [Earathiog7.)
Each proposal would be transﬁitted to the group of experts set up by the Committee.
The group would have a first meéting,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
drewing up a final report. This document should deal in detail with all the
problems relating to'éontrols of chemic?l_weépoﬁs which are of interest to the
Committece, and would constitute the technical backgroﬁnd document for further

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

WOrklng Paper Comperlng Nerve Agent Facilities .
and Civilian Chemical Production. Fa0111t1es

1. A worklng paper submltted by the Unlted States delegatlon on March 16 1970
(CCD 283) descrlbed the complex relatlonshlp between the prcductlon of chemicals for

peaceful purposes by commercial chemlcal industrles and the production of Chem1Cd1
agents for war. |

and also requlrlng further study is the extent ‘of the external s1mllar1ty betweon

plants produc1ng chemlcal weapons and plants produc1ng 1ndustr1al and commercial

chemical proaucts. In thls paper the question is examlned with respect to the _“h
production of nerve agents. -

2.

raw materials 1nto usable products of all aescrlptlons. o Chemlcal process plants

out the world range in productlon rate from a few hundred pounds to several

to several thousand acres, The productlon of chemical nerve agents invelves a

‘chemlcal process in whlch the productlon facilities and equlpment utilized are simila
to the equlpnent'"xd processeu

used by a ILJOT segnent of tha world chemlcﬁl industry
Wlth the advent of highly complex, 1nter—related chemlcal complecej, it is also
p0581b1e that a wide veriety of chemical products, 1nclud1ng nerve agents, could he
produced within a single chemical complex, '

3.  The US has undertaken as a part of its PGSLQrCh programme to examine vhethear 4t

would be possible by "off-site obsarvatlon," either from the air or from thi frrrad
to determine whether a particular chemlcal pr000581n
or was capable of producing, lethal nerve agents

processing plants that are sinmilar in sigze and

Three Unﬂfod atates chemical

general appearunce were examined by
external inspection, The first of these plan*s is

a chOO'nﬁc (low-temperature)
natural—nas processing plant;

the second is a hzgh-enervy 1ue1 facility; eand the

third (the Newport Chemical Plant), is a VX nerve- -agent production facility.  Tho

three plants were examined oh the basis of general

Laput, storage IQClrltlgb, consumptlon oi utilities, 4nd waste dis 3P0SA l and mors

basis of process equipment and bdfuty features.

GE.70—15087

Another; questlon relaued %o a comprehen31ve ban on chemical weanous

The chemlcal proce551ng industry encompasses the conver31on of 1 varlous chemlo;]

g facility or complex was prouuoir

end in area from a few thousand square foot

external dDDunlun(L, €. Tau-matzd ol
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A._ﬁ. " Raw Material Input - W1th respect to rall and truck dellyerles, it _wes concladed

*!that aerial observation cannot determine what‘materlals are belng supplied to the

.+ facility. Moreover, since many of the same basic raw materials used in producing

f,nerve agents, e.g., elemental phospﬁorus; chlorine, and various petrochemicals, are
- widely used in commercial productlon, the 1dent1f1cat10n of:-sone deliveries, even if
p0531ble, would not in itself indicate that nerve agents, rather than plastlclzcrs

. or pesticides, werc belng produced in the plant, In fact, observatlon 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.belou).

L ;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

flforms. In all three forms materials can be stored in bulk or in unit containers,

?.j_outdoors or under shelter. Unit containers are indistinguishable from facility to ¢

; “dfa0111ty ‘Solid bulk materials are stored both outdoors and ‘indoors in piles or in

bins or bunkers. The bulk storage of all types of llquld materlals 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

."1St0?age capacity can .range from 200 to 1 million gallons: ’ Liquid matcrialsvcan also

. be stored in bavrels, kegs, drums, cans or glass containefs, generally holding less
':than 75 zallons. Gases stored in bulk -are also usually contained in tanks. The

' most common: types of readily observable containers are ‘the large spherlcal, cyllndrlcal
or horizontal tanks which are used througnhout-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 operations, Electrical power may be reguired

in greater than normal amounts but mot to a degreec 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 %o 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 commeon practice.

7. Wastes - The nontoxic wastes of a nerve-agent plant would be similar to those
produced by some industrial chemiaezl plants, On the other hand the chcmical wvasoae

from the finzl unit processes for nerve-agent productlon rcqulres neutralization. ned

t
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détoxification-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 obsérvation; 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_Eguipment - There are many basic types of chemical processing equipment

- used for the production of both nerve agents and industrial chemicals, and these

basic types can often be converted from the manufactura of one chemical to another,

with varying degrees.of.ease. While this.equipment can often be réadily observed

from outside the plant, very little cen be determined about its function or rate of

operation. .

B Distillation equ;pment - Distillation is one of the. fendarental processes usad

to separate a specific chemical or group.of chemicals from a mixture.  Separation is
éccompllshed in what are generally referred to as distillation columns.  These arej.
Vertical, éyligdrical-veséels whoseAheight is usually much greater than their diameter
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 plaée within the column., In many chemical
plants, distillétion_columns,,like_other pieces of eéuipment, are frequently used in
processes other than the one forlwhich they were ofiginallv designed.

b. Furnaces - Furnaces are one of the plln01pal components of chemical proceszing
facilities. These industrial furnaces arc found in a great variety of siszes and
designs, and there is no particular type which WOuid be characteristic of nérve—ugcnt
plants. |

c. Reactors - A reactor is the processing vessel in which chemical reactions tuko
place.  Reactors cf all shapes, sizes and configurations are used in the chemical
industry, depending upon the specific process in which they are to be used. Soma
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 i
similar processes.  Again, there is no shape or other characteristic which is wninu:
to nerve-agent production. |

d. Scrubbers - There is a rather large variety of cquipment generally refervod Lo
as scrubbers for the separation of soiids, liquids, or specific gases from air ov ST

a gus stream by using water to scrub out the unwanted materials These scrubbore oo
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i?ifvertical, cylindfical vessels with.a relatively.large height-to-diameter fatiq; .- The
| - size of ‘the scrubber depends on the amount of air that must be treated.  External

. obgervation does dot reveal the materials that are being treated within the scrubber,
i:i_and glmést any size or shape might be used in a nerve-agent plant.

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

“;-contalning at their centres pipes. whlch carry waste gases. to the top..where.they are
¢~ . burned in the atmosphere. ‘Athough flare stacks ere hlghly visible, their appearance
- 'would provide no means of dlstlngulshlng one plant from enother. '

;j 9,_ Safety ~ Because of the thhly lethal- nature of the agents belng produced, a

,;fjnérve-agent plant requlres special safety measures. . In partlcular,.the containment
" Jﬁof‘toxic chemicals requires rigid control of plant air. Air comihg out of the toxdc
fi;iprocqss_area would need-to be scrubbed to remove any toxiC~ma£érials,iand precautions

. would need to be taken to prevent any'éir from flowing out of the toxic process area

5‘: ',.;'r-vequ:“.r'e‘:special controls such as airlocks.  Personnel enﬁering the toxic process area
?‘ fwould-have to wear masks and protective clothing. = Such features, however, would
i" " not be observable from outside the plant, since they all pertain tocperatlons within
. closed structures. ' '
fiilO. -§gmgg;z - Our research indicates that the problem of identification of nerve—agént
.. productiocn 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 raw materials, processes operations, equiy aent, and support C

installations as those required to produce nerve agents.

into ‘the non-toxic operating areas. . Access between the toxic and non-toxic areas would:
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i 7'%working_paper-on the prohibition dfjthe-development,
“:*production4and'stoékpiling of chemicgl;andwbacteriological

(biologicel) wespons gnd on the destruction of 'such weapons.

Purpusss may inevitably lead to the greatest death-dealﬂng catastrophe and the

ever experlenced or 1maglnad. The reports of experus at our disposal and the

beings and as members of thf Jnlted Nations famlly if we evel'stopped worrying

is submitting to the Committee this working. paper, vhich in four points outline

chemical and bacteriological weapons and for verifying such prohibition.

(biologicel) weerons should be jointly prohibited by the terms of one principal

instrument which would also make provision for the destruction of such weapons.

of ohbligations would bz dealt with separately for bacteriological -(biological)
and for chemicael azents.

3. The verification procedures relating to bactericlogical (Liclogical)

would be laid down definitively in the provisions of the principal. instrument,
eli

.rl O—t "'.I

wination of such weapons could be effective upon the entry inte force

tha* instrument.

- . B
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1. ' The developmout, production and stockpiling of chenical and bacteriolo

Tﬁu use of chemical.” and bacteriologloal (biologicalY.agénts for’non;peaceful
irrst

imrediats and 1ongarange, p*edlctable and unprcdlctable, disasters that»mank;nd has

observations of e large number of delegations both in the Conference of the Committce
on Disarmament and in the United Nations at New York are uhanimous in affirming that

primary fact. e strongly believe: that we would be failing in our duty as human

ancul

thet fact even for a moment. . In keeping with this atultuqe, the delegation of MHorocco

S &

systemn that permits the insertion of p‘ocedures for prohibiting the production of

cical

legal

2. The procedurss concerning verification and guarantees ensuring observance

WG
Anc i

o1
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Le In view of the technical diffigu;tiés connected with the verification
problem as regards chemical weapons, the principal instrument should provide in quite
precise terms fop “he maﬁner in which a'sﬁ.sequent examination 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 definltlvely lay down verification

procedures for chemical weapons.

The supplementary document whose legal form would be determined by the principal

instrument, would put 1n‘bo effect the total and definitive 1mplementatlon of the
provisions prohibiting such weapons.'
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CZECHOSLOV+KIA

Norklng paper. on _the nrohlbltlon of the devalqpmqu4rpgoduct10n
and_stockpiling of_cl chemical and bacteriological (biological) -
' weapons and on the destruction of such weapons

The. resolutlon of the XkIV General Assembly of the Unlted Nations A/2603 (XKIV) has
expressed the conviction that the "prospects for peace throuahout the world would brighte:

significantly if the development production and stockpiling of chemical and bacterioclo-

gical (biological) agents 1ntended for purposes 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 sutmit a report on progress on all aspects of the problen of

the elimination of chemical and bacteriological (biological) weapons to the General
Assembly at its twenty-fifth session”. e
 The Czechoslovak delegation cons1ders it necessary to point out to the IOllOUlnL '
aspects of the pronibition of chemical and bacteriological weapons: o
1. Chemical and'bacteriqlogical weapons form one whole. Prohibition. of one tyme
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 ”tox1c-war“ in the terminology of some military experts (cf. for

. example, Rothschild, Tomorrow's Weapons). The basic characteristics of the two categorie

of agents is their non—geléctiveness, anall foreseeability of their effect, impossibility
of an effective protection of population, etc. These properties evoke a general moral
opposition to caemical and bacteriological weapons as a whole.

, Chemical and bacteriological weapons form a special group of means of warfare aimad
at: ‘

temporary disablement of men, -

- or their liquidation'Without affeéting other (material) values,

- or selective extermination of farm animals or nlants.

Should individual agents (biological as well as chenical ones) be effectivelﬁ uga
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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The weapon system" is the same for both categories of weapons: analogioal ways of
spreading, means of delivery to the target, vexlflcatlon of thelr effectiveness in the
 field, appropriate storing, personnel training, principles of protection, stc., Therefore
both types of weapons'are usually concentrated.in one branoh 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 without any greater difficulty. . ,

The tendency to separate chemical and bacteriological weapons, motivated by allega-
tions that they are oompletely different, can therefore be explained only by political
and military considerations of some countries and is incompatible with the approaoh that
has been applied in all ihternétional.negotiations on this question, namely in the
lGeneva Frotocol of 1925, in the Paris Treaty of 1954, in the Austria Treaty of 1955, in
both draft treaties on general and complete disarmeilent submitted by the USSR and the
United States of dmerica respectively, and in m;lltary manuals and con31derations of all
countries. . -

2. Baoteriologioal and chemical weapons represent o categories of means of
warfare which can be defined by their origin, way of interaction with organism and by
‘other characteristic properties. Classification of some substances is uncertain: for
_example baoterial toxins (biological substanoes by their orlgln,‘oqemlcaj by the
‘character of their effect on organism) are the best-known representatives of this group
 today, but the number of such substances may increasse 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 syuthe-
tized, etec. It is known, for example, that nucleic acids, which are carriers of virus
aotivity and can cause disease themselves, can be isolated from pathogenic viruses.
Detailed enumeration of ageants of both categorles, having a lasting or sufficiently long
validity, is impossible due to the nermanent 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, farm
animals or plants,

3. Bacterizl toxins are by the way of their production and by the character of
their effect closely related to other poisons and are normally - despite their hiological
origin - listed vadsr chemical weapons (cf. Secretary-General's report AST575/Rev. 1),

Toxins do not differ from other poisons used as a chemicel weapon. If their eifect and

i
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military use are the same as those of other poisonous substances, this proVes that a -
dividing line cannot be drawn between biological and ghemical weapons. Separation of
toxins could be an attempt to a new treetment of chemical and bacte*iologica“weapons,
that 1s, to their division into deadly and temporary dlsabllag ones (defoliants,
nerblcldes, etc. ).

Separation of toxins has political aspects connected w1tn new concepts of nlllta~y
strategy of some countries. Such a development would not lead to any solution - on tae
contrary, it vould make the whole questlon even more'complicated.

4. Al, studles dealing with the possible way of verification as regarcs the
procduction of chemical and oacterlologlcal weapoins show that this question is very
complicated, that it cannot be solved by purely techniéal methods on international scale.

Difficulties connected with the verification problem, however, must not becone a deter-

. /
mining factor for the possibility of an agreement which vould require, above all, &

- political decision. This idea is also contained in the report of SIPRI, 1970, where in

its Part IV it is stated that in the last few vears it lhas become increasingly true to
say that the real obstacles to disarmament are the momentun of the arms race and the
political problens of stopplng it, ‘not the tecinical problems of verlficaulop.

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

Natlonaﬁ self-inspection and supeLv151on seem to be the most suitable fundanental
methods of verification., Each State would adopt, in- COHfO"mluV with its constitutional
procecure, e necessary legislative and administrative measures concerning tiwe proii-
bition of tha development, production and stockpiling of chemical and bacte ‘iological
weapoils and the destruction of such weapons. National self-supervision could be carricd
out by nationsl. bodies having an interaational reputation (for example, Acaceny of
Sciences, ete.) or in other foims..

Probicns arising in conuexion with the verification would be clarified av consulia-

hotireen the parties to the treaty, Complaints on the violation of the treaty smuld

be considered by the Security Council which would adopt the most sulteble procecurs fov

this purpose.
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1. Tae central roolum area in the ne ot:atlons to strengtien and to supplement the
g g

Geneva Protocol of 1925 by prohibiting the development, production and stockpiling of

chemical and bioWOgical'weapons, is verification. Clearly, e technical and no‘*t‘cal

A Aterdepcnduuu, nhthough sclence may gr ovide assi stance in devising methods of detzetio:

surveillance and data analy51s, the political intentions of «ll countries concerned will

be tne decisive factor in resolving the’ Vurlflcathﬂ nroblen.
2

2. Efery international agreement involves the dccanance, by parties to the agreement,

of an elehent of risk of evasion or violation of the agreement. In arms control agroe-
ménts'fhis risk is directly related to vital security interests, Any country contempla-
ting a violation of an amms control agreement would uncoubtedly estimzte the probability
of datection or of successfuT eva51on of any agreed prohibitions, and the adverse con-
sequences resulting from verification of such a violation. The verification regime
should serve as a deterrent to any violation., The risk that some.pgrty might'success—
fully evade or violate an agrsement should be reduced to the lowvest possible level thiou
verification procedures that are adequate and politically accentable, o

3. Verification procedures which are adequate for the prohibition of chemical and
biological warfare will have to he complex -sophistihated and as reliable as can bhe
concedved Ly ubtilizing modern data~processing methods. The relative ease vith wddel
chemical or biological weapons can be acquired through clandestine develomment, nro:ivc-
tion and stoclpiling renders detection oft contravention of a ban on chemical and
bilologlcal weapons particulerly difficult;

ho  The verification of a prohibltion of chemical werfare involies difficultiies of

different dimension from those eacountered in'the prohibition of biological

z

because ol the videspread use in comiercial industry of nany chemicals vhich con olso

be used in the production of chemical agents of warfare. Although there are some

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

GE,70-17456
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e5; “Verification by complaint procedure as proposed in the British drafﬁ convention is,
- at present, p*obably the only feasible approach to supplementary prohibitions of biolo-

gical warfare., This type of warfare ig at a relatively early stage of development;

moreover, there is no evidence that biol logical agents have ever been used as moderi

- military weapons, and their utlllty as a weapon is open to guestion. Efforts to devise
‘ verlflcatlon mechanisms other than those involved in the investigation of complaints

. concerning use, development, production or stockplelng of blologlcal weapons seem

technically futile becaﬁse 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 governments accepting the rlsks inherent in verlflcatlon through a complaint p rocedure

' for_biological varfare 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

fdegree'of development., Chemical weapons or components of them are known to be stock-
'plled in the arsenals of a number of countries and their potentla1 uses in wvarfare are

“not in question.

7. Virtually all of the working papers,submittedAto the Committee to date concentrate

on efforts to overcome the difficulties in verification for chemical weapons; they are

';Apostulated on the apparent consensus that the prohibition of the development, production

and stockpiling of chemical and biological weapons cannot be verified by national means
alone and that there is a recuirement for some "international® procedures.

8. #ithin and beyond the broadly accepted point of view that verification is the crux
of the problem and that international procedures for this purpose are required, there

is a vide arrdy of opinions and suggestions, some procedural and some substantive,

ranging from proposals for verification by challenge to arguments for on-site inspection.

Without attempting to interpret these v1ers, the following represet 1ts a sumary of the
various wroposals put forvard to date as an indication of the types of approacia walch
have been suggested. | \
(a) The drafi convention on biological warfare propou,d by Britain (ENUC/°55/ro 1)
specifies ver rification procedures that call for any complaint concerning use of
" biological warfare to be lodged with the Secretary-Ceneral of the United Netlous
and any other complaint concerning breach of the convention to be lodged with the
Security Council. Complaints of all kinds would be investigated immediately and

a report would be submitted to the Security Council,



_.'.79.

(d)

1

lii. ;: (g)
(Ii -_ (h)
l (1)
R

3

“nationally resnonsible for

[0

ful ciisaical production deals with one of the specific pro
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The draft convention:prqposed-by«thé USSR and its allies (4/7655)

"obligation to consult and co-operate in solving questions which may arise in

envisages an

connexion with he observation of the.p-ovisions of the preseant convention®, &
separate article notes that "each State party to the convention shall be inter-
compliénce with itS'ﬁrOViéions by légal and physical
perSons exerc131ng thelr actlvitl s in'its terrltorv and also by its legal and
physical persons outside its- territory‘ '

Hungary, liongolia and Po1and 1ntroduced an dlenamewt to the Soviet-sponsored d
convention (CCD/285). prov1d1ng for complaints of alleged violation of the
convention to be lodged with the United MNations Security Council which would wnder-
talce -any necessary measures”tO‘investigate'complaints.

(CCD/PV.463)

information and lnternatlonallzatlon‘ and has outlined a system of verification

Swecden has presented sugﬁestions hased on the concepts of ‘open

by challenge and of the obllgatlons on pdrtles with respect to verification whicl
would be. incorporated in a compr°nen51ve conventlon.

Tugoslavia has suggested (CCD/ V. 465) a systematic elaboration of legal measurcs
for national renunciatioﬁ§ and controls, declarations and analysis of open infoina-
tion as a basis for further controls and international measures to be taken in

cases of suspicion or of actual violations.

‘Mongolia has suggested (CCD/PV./64) that special govermuent agencies might be

establisiied to enforce compliance with prohibitions on cheriical and bioloaical
warfare in e manner similar to that in the 1961 Single Convention on ﬂa;cotle Druge
Japan 1!

has proposed that a group of experts study various tecinical aspVCus of’

It has .

o
1

verifying -a ban on chemical and bilological weapons. also elabouated

(CCD/EV.456) a complaints procedure through a roster of experte on call hy

United Watlons Secret@ry~General and proposed otiler procedurss based on possivls
checkpoints in the weapons production cycle.
A USA worlting paper (CCD/293) on the relationship between chemical weapons and viesc

blaas to be overcowme i

establisiment of satisfactory verification procedures and concludes that off-si
observation is inzdecuate.
An Ttalian vorking paper (CCD/289) outlined a negotiating process for further

detailed explorations of the problem of verification of any convention oi

conventions.
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Morocec has proposed (CCD/295) a comprehensive agreement prohibiting chemical and

1,

biological warfars wit .separate verification'procedures for biological and chemical

weapons, Verification procedures for biological weapons would be included in tue
treaty; verification procedurzs for chanical weapons would be negotiated in a
vrescribed psrlod of time und then attached to Lne Convention as a supplemeintary .

. docuent,

"V:9. Twan ¢ cursory cialrysis of these'propOSals, wihich merit the most careful considera-

"  tion, reveals that in the establisiment of any adequate verification system, a combina-
“;tion of national and international‘procedures will be rnqul;ed Various nrovosals

f:“eWHU y to verification of a ‘ban on chemical weapons urge the daveloprent of soue

 'mon$toL ing systuen based on econonic information. Others suggest the exploration of the
ksourqes of all available data -~ both that which has besn published or is freely avail-
able; and that wvileh governments would be prepared to make available. Compilation and

'~ collation of this information in a cohérent form would serve as a useful first step in

fgao development and negotiation of agreed verification procedures, TFor these purposes

vavious relevant questions might serve to differentiate between aspects on which

cadequate infomédtion nmay be already available and other areas where spe01al procedures
1Ay nave Lo be devised. , _
- 10. It is evident that additional informution is needed to facilitate the examination

- of the couplex political and uecnn1cal problaas inwolved in verifying a ban on %ae

¥

devzlomment, production, h*OChpllinﬂ and use of chemical and biclogical agents of wai-

naticrn coul& Lr wade available, it wouvld assist in developling a

ing which measures to strengthen and supplemeat the Geneva Protocol

ith this view in miad, member govermments might consider the

(25 Soma COTATIINCINGE DEva made decla:ations cencernine their nressunt policies on the

covelonient, production and stoclmiling of chamicel and hiclozical weznoins or agenin
" 2.1 Iy [ < ~

of’ wvarfiare and taelr views concerning the right of retaliation retalned tarouvgn

reservotions they may stbtach to the Gensva Protocol of 1925, Hould other govern-
nents e yilling o stets or present their policies or views on thesz -issuest

(%) “het national ccntrols are alvesady in force governing the developneint produotion,

stockpiling or use of chemical and biological agents that are capanle of heing uss

o converved to uss in the development or production of chamlcal or biclogiual

{

ﬁ -\

- .- -
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Arve annual procuctior figures for the years 1968 and 1969 published or readily
available for the following chemicals: phosphorus, phosphorus pentasulphide,
phosphorus pentachloride,. phosphorus trichloride, phosphorus oxychloride,
q1retnylphospn1te, metny]phosphonlc dlcnlorlda, diethylamino ethyl alconhol,
vinacolyl alecohol, carbonyl ch10rlde (phosgene), hydrogen cyenide, cyanogen
chloride, thiodiglycol, sulphur dichloride, et1VJene, all organospiosphorus
conpounds with a toxdclity less than 200 micrograms per Xg intravenously?

Is information conce*nlng end-produc»s of these chemicals available and aie
governmenis nrepared o .collect and provide suca cdata? |

Is goverrmental approval or licensing requirved for the procduction of anyﬂof the
above chenicals or for prodmcts using these chamicals in their production?

Is it feasible to obtain information concerning all govermmental and non-govermienta

facilities produc1ng or using any of the aboves chemicals?

Arc figures available for 1968 and 1969 on quantities of tie above chemicals or
end-products that are stockpiled in the countries concerned?
tiould gove‘nmunts be prepared to provide a list of locations where any of the

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

Are export or import permite or declarations required and if so are any ol tle

- above chemicals or.end-products derived from then imported or exported from whe

country? .

Is it possible to icdentify the importer or exporter?

ihat safety regulations are applicable to the production, stockpiling. and
transportation of any of the above chemicals? ‘

neseareih gid~ggy§;9Dment

fre the lo cauions and descriptions of govermment controlled facilities for resa

ard development of chenlcal agents and similar ianformation concerning il non-
govermiental research end development facilities available o can these be provided?
Underr what conditions would govermments be willingz to consider the cessation of
all troining of troops for offensive action wrelated to chamicol and biological

varfare?
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WOrklnngﬁper on the Qupstlon of the Prohlbltlon of
Chenlcal Wcapons '

1.  Report of statistics - .

(1) With regard to the verification of dompliaice with the prohibition of the
production of chemical agqnts, we °hall have to be contcnt w1th recourse to ad hoc
inspections based on complalnt procedurus, Lt the samé. tlmu, it would be de51rable

to establish a reportlnﬂ syatun .on the statlstics of certain che nlcal ‘substances

concerning the amount of their product;on, preferably on a factory basis, exporLatioﬁ

and importation as well as consumption for different-purposes, so that those statistics
might be used as part of the data formlng the evidence for a possible complaint.

Since it is 1mpractlcablc to report the statistics of 2ll chumlcal subbtances, it

would be necessary to limit the scope of the itens to be reported on. fle feel that a
v‘uert~1n level of lethal dose by hypodermlc injection could be umployed as a criterion
;for thl° purpose. In buggbstlng this,, we havc takcn into acceunt the fact that the

information we have on the lethal dose of various chemicals has been obtalned more fram

cxperinents on aninals by hypodermic 1nJcctlon than from thosc by ‘intraperitoneal or

intravenous 1nJectlon or by dosing through their mouths.. E ]
s the level of lethal-dose (LD 5Q) to be employed as the criterion, we suggest
0.5 milligrams per kilogram'of body weight. = That suggestion is based on the -

consideration that among orgenophosphorus. compounds, .which have the nmost poisoncus

effects of 211 chemically synthesized substances today, none, having a poisonous efi'cat

. X \\ .
not less than the level mentioned ubovc,‘is‘used feor peaceful purposes. &.dose of

0.5 lTllHrﬁIu per-kilogram of body wc1ght by - hynodernlc injection has a lethal

effect equivalent to that of a dose of about 1. O-ﬁllllgrum per. (1lapran of bedy weignt

L.dmlnlqberc,d through the mouth. .
(2) ‘e following arce the categorivs which the chemical substances mentioned

above come under,

GE.70-17464,
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(a) Nerve agents (e.g.)
X .
Sarin
- Sonan
Tabun
| D1ethoxyphosphorylthlochollne

Dlethyl-u-(2-tr1ethylammonlum-ethyl)—
thiophosphate

Dimethyl-S-/2-( S'—ethyl~S'—ethylthloethyl—
sulfoniun)- ethy;7-thlophosphate

(b) Toxins (e.g.)
Botulinus toxin
Tetrodotoxin
Ricin
. Shikkimotoxin
(e¢) Alkaloids
" Aconitine
Gelsenicine
(d) Plant heart poisons (Cardiac-active glycoside)
. Scillaren ‘ '
Digitoxin
The substances listed in'(a) are nerve agents of the organophosphorus fanily,
Qlthough they do have the same effuctu as ordinary insecticides and bacteriocides,
they are unsuitable for such peaceful purposes because their toxic effects 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 polsons are 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) OCn 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 themselves cannot be used for peacefnl purposes and

should be unconditionslly prohibited, it would not make sense to require stabistics

\ :
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;-on them. .uccordlngly, the 1tems to - be: reported on could be linited to the follow1ng

seven kinds of SUbStdnCCS. yellow phosphorus, -phosphorus . trlchlorlde, phosphorus
oxychlorlde, phos phorus pentachlorlde, phosphorus. pentasulfide, dlnethylphosphlto and
methjlphosphonle,dlchlorlde.. They are intermediates not only in- the productlon of
nerve dgenta but also in 1ndustry for peaceful purposes..” ' ,

If new chemical. substances vere dlucoverod whose p01sonouq effect eoualu or
excecdg ‘the level ‘mentioned. eorller, it would be necessar3 to-consider the addition of

such substances- and their 1nterned1atcs 1o thu list of itens to be ruported on. In

order to do thls,<those;chem;calquhose poisonous effects are reported in academic

.periodicals or meetings: to be the same or more than.the level suggested above and new

chemicals which have been made public without any reference to their toxic effects and
vhich experts picked out as those which might have consrderable toxdic effects nust be
tested by an approprlate international research 1nst1tute.
2. Teohnlc.l nethod of on-site inspection
48 a possible technical method of on-site inspection of the production of chemical
agents, the following one might be consmdered
In recent years techniques of m1croanalysls have been developed to check
quantitatively the contamination of rivers or living things by agrlcultural
chemicals. Those techniques could also be applied in on-site inspections.
For instance, we should be able to epply improved gaschromatography to
nicroanalyze subs tanCOb from the chemical plant concerned existing in very
small quantities in liquid wastus,rthc s0il and dust in and around the premise:
on the production devices or on the workers! clothes. If an enission electrode
for a flame thermlonic detector is attached to the nozzle of a flane
ilonization detector in gaschromatograpbj, a high sensitivity will be shown by
phcsphorus compounds and the minimum amount detectable will be 1 X lO—l)g/sec.
Therefore, by using this method of gaschromatography, it would be possible to
identify'an unknown substance contained in a sample by compering its retention
- time with thal of authentic substances, such as VX,
Fven when the substance itself cannot be identified through the nethod

described above, we could obtain considerable information by detecting the
)



phosphorus, halogens and:eulphuf peeeibly contained*in the sﬁbstanceal If-we‘,

use a couwlometry detector, the mlnlmum amount required for detecting sulphur -

and halogen compounds will be 1 x 10~ g° Employlng that method in combination |

with other analytical nethods, it mlght be: p0531ble even to determine the
gﬁf f-_ chemicel. structure of the unknown substance.

)

K |

VX, Sarin and Soman have ‘in their structures phosphorusmethyl (alkyl)
" bonds:which do not cleave in mild decompositlon° ‘Therefore, -it would be useful
for the dctectlon .of the development, production and stockpiling of nerve
o agents of the organophosphorus famlly to check whether chemicals w1th
4.phosphorus-methyl (alkyl) bonds" might be found in- llqu;d wastes, ete.

-
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‘_on the Dlements for a Systen of Control of the Complete '
* Prohibition of Chenical and Blologloal 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 natter of urgency an agreement on the prohibition of the developnent,

"productionvand‘stockpiling of all chemical and biological agents for war purposes  and

on their elimination from existing arsenals.

Gonolderatlcn ,of ‘this quéestion has also demonstrated that one of the key probleua

of its bolution 1s "the question - 'of control or verification of the fulfilment of the

oblizations under a treatj on the Botal prohlbltlon of these weapons.

4 study of the quest_on of ccntrol leads to certain concluujons whlch could

First,

Second, it appears that it would be possible to 1nbroduce a Lype of control that

would be app

© prevailing i

Third,

readiness on

Control of the cmnnlete'brOhibition of chenical and biological weapons, in order

to be purpes

J"prov1de a basis for further efforts:

there.is a need to control bhe fulfllnent of the complete ‘prohibition of

‘chemical and biological weapons under the treaty.

ropriate, adequate and polltlcally accepLable even under the conditions
n the world today.

the success of the control will largely depend on the degree of political

the part of governments to accept control, Technical problens do exist,

- but their colution seems to be possible if a positive political decision is talen.

eful and at the same tine polltlcally acceplable, should above all meet

the IOllOUlnh requirements:

1. It
violation of
2. It

industrial,

70-1740G

should be effectlve to the point of lcav1ng no )OSulblllty for secr
the treaty of magor significance.
should not inflict commercial or other damarme through the disclosurs of

scientific or.other secrets.
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3° Its functioning should be relatlvely gasy and s1mple, at both the natlonal
 and 1nternat10nal level.
- 4. The cost of control syatem should be kept to a minimum,

Obv1ously, it would be impossible to maintain one hundred per cent control over:

B ~all institutions and 1nstallat’ono which. could be. utlllzed for research, development
i”4  and production of chemical and” biologloal weapons° However, such control is not

“necessary to achieve the- desired obJect:Lve°

It is evident that it would not be possible by any reasonable kind of control to

" prevent the clandestine productlon of limited quantltles oi chemical snd biological

' =L.weapons, which would have no real nllltary significance.

In devising Quch a control systen the overall operation of which would prov1de

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 enactnent of a law prohlbltlnv 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 facilitéte:intérnational control, as for instance, the nanmes
‘of institutions and facilities engaged in'or whiéh, by thelr nature, éould 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 ueapons would be re“ularly submitted to an international organ. The
general list of such data would be established by the treaty itself, in an annex.

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

(d) The cessation of training of troops in the use of cherical and biological,
yeapons and the deletion from army manuals 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 Aill Chenical and
Biological Weapons will also preserve the rights of countries to continue research,

development and production of means of protection.
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Some of the present nmilitary inetitutions in this field could be're¥adapted for

-research work for peaceful purposas or for orotectlon, in keepln with the provisions

of the treaty regulatlng«these matters. 3 , S

In enacting such laws, an exeeptlon could be made, in llne with the provisions: of
the treaty on the Conplete Prohlbltlon of Chemical and Biological Weapons, for types
and quantities of ‘agents. used for riot control purposes within the country.

The enforcement of these laws wourd be left up -to each individual state.

Natlonal legislative measures of renunciation and self-control should represent
the most inportant group of measures and the main deterrent to p0551ble violation of
the treaty on the oomplete prohlbltlon of chemical and biological weapons.

Al11 national legislative measures of renunCiation and self-control by each
country should be preceded by the enactment of a law placing under 01v1llan admlnls—A
tration or control - the Mlnlgtry of" Healfh the Ministry of Industry or a similar

organ - all institutions now engaged in the research, development or production of

_chemical and biolorical weapons. Such a measure wonld cibnificantly facilitate the

implementation of the treaty and reduce the possibilities for 1lle0a1 productlon of
chemical and blologlcal weapons.

2. MEASURES OF INTD RNATIONAL CONTROL
(a) The collection of certain data whlch States would publish and report in line
with their internal ley gislation (Iten (b) fron the first group of neagures), and other

relevant 1niornatlon which could. 1ndlcate whc+hor any prohlblted activity was being

~undertaken.

The collection, receipt of reports and analysis of these data would. be carried
out by an international organ, one of those already in exisitence 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.

(k) Governments should, at their own initiative, and within the framework of
consultations and co-operation in good faith, if the need arises, nake 1t posgsible
through an appropriately regulated procedure, in dccordance with the concept of
verification by challenge, to ascertain that there is no activity on their territory
prehibited by the treaty, |

(c) The complaints procedure to the Security Council.



- PROCEDURE IN CASE OF SUoPICION oF VIOLATION
In ‘case any party to the treaty harbours any doubtg about the 1mplementation of

'??prov151ona of the treaty by any other party, it should enter into dlscu551ons and .

"}'consultatlons ‘with ‘such other- party with a view to clarlfylng the 31tuat10n and '

n e ¢ e e, £ g A5 g8 T Ly T L L I
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‘Iffremov1ng such doubts,-

- In case of suspicion that the treaty on the complete prohlbltlon of chemlcal ‘and

;{blologlcal weapons has been v1olated a State harbourlng the su picion, should inform
‘other partles to the’ treaty and also apply to the 1nternaL10nal organ, suant51ng the
::;necessary 1nfonnat10n-for the purpose of prellmlnary investigation, which should be
Q.provided for, - o S - r L - .

- On this'basié,‘thé intornationai‘organ would contact the state under suspicion,.
ffor the’ purpose of maklng relevanL enquiries or conductlng a prellulnary 1nveotlgatlon
;f:to ascersain whether the susplclon is founded. ‘

a If the procedure undertaken does not yield a °atlsfactory solutlon, the country
;iif.under suspicion nay offer verlflcatlon under the "verlflcatlon by challeng,e'1
."iprocedure. ' . SRR [' A ! ' '

‘ If the State harbouring the susplclon considers it has not received a satlbfactory
vhjﬂﬂreply after this procedure, it may address itself to the Security Council which would"
'i'endeavour urgently to find a solution, o _

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

uﬁaffected and they may resort fo it at any stage of the abova procedure.

) = A ak I



piling of chemical and bacteriological weapons and on the destruction of cuch voonnois
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ENGLISH ,
Original: RUSSIAN.

JInion of-Soviet Socialist Repﬁblics

Worklng Paper on the comn lete nrohibition of

chemical and bacteriological weapons

1. The~main problem as regards chemical and. bacterioleogical weapons is to aclieve

: thelr complete prohibition,- namely the prohlbltlon of their use, developmcnt

"“productlon and stockpiling and tne,dcstructlon of stocko of such weapons.

The problem of orohlbltlng the. ube of chemlcal and baotcrlologlcal veapons is
solved by the Geneva Protocol of 1925, Thls Protocol to which about seventy States
are parties, embodies an important and neneralLy recognized rule of international
law-prohibiting *he use of ChLPlCd] and oactcrlologlcal warfare methods. It may |1
noted with aatlsiactlon that the Protocol has recently been ratified by Japan and .
Brazil. llowever, the United States of Amerlca, which has a very highly developed
chemical 1nuuatry dnd producos and useg chemical means of warfare, is ag yet not a
varty to .it. . In the oresent situation, in order to bring about a general renunciatiow
of the. use of chemical ‘and buuturloloflCdl weapons and - thcrcby make the Gencva

Protocol more effective, all States of nilitary 1mportancc, and in particular the

\

United States of America, must by acceding to the Geneva Irotocol undertake not to uoe

chemical or bacteriolopical means for military purposes.
The comnlo“A nrohloltlon of chemical and bactericlogical veanons can only he

)

achieved bv the rcnunCLatlon on the part of 3States of the development, wrodustion

stockpiling of uuch weapons and by their undcrtaking to destroy such wveapons. It A

this solutioﬁ'of'the nroblem of chemical and bacteriological weapons whiclh is Gz
L the draft convention of the nine socialist countrics.

2. The conclusion of a convention on the prohibiticn of the production and stock-

widely accedced to Ly States-throughout the world, is aimed o lead to the conpliete

Lo A

elimination of such weapons, This would comblete the process which was initiazted by

GE.70-17477
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ﬁ-the-conclusion; of the 1995 Geneva Protocol. It would also solvo,the‘question‘of the

i}reservations to the Protocol ontercd bj a number of States. Those reservations, which
;heve‘theroffect of providing,that'the,proh;bltlonS'of the Protocol are binding only
with respect fo States which are Parties and that theylceasc to be- binding with respect
- ﬁo any State whose armed forces do not observe the restrietions laid down in the Proto~
,v;col, have played their parﬁlin;prevenpiug?the unleashing of e war involving the wide-
spread use of chenical and bdctcriologioalemethode, The regervatlons served as the
_ basis for_thb warning issued by.the ‘Allied Powers:to the~Governmcnt of Hltler Gernany
iﬁf;v concerning the possible uscgof chenical Weaponvay'fhe iatter during the Sec cond Yorld
‘ H':War. ~ o

The conclusion of a convention almed at the complete eclimination oi chemical
" and bacterlologﬂcal weapons from the mllltary arsenals of States will malke the questlop

"of reoervatlons to th"’l 25 Gencva Protocol superfluous.

)5:3. The proposal by the Unltcd Kingdom” to conclude a eonventlon solely for the

-+ prohibition of biological weapons-not.only fails tO'SOlVG the nroblem of the complete

prohibition of chemical and biological weapons, but'in essence mcans the expansion

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

. science and technology, it is precisely the. chemical weapons which present the greatest
R danger,'since~they‘have assumed an inportant>olace in the armed forces of a number of

States. Such weapons have already been widely used in the.past"and are being used at

the nresent time. It is gencrally recognized, however, that the use of biologica
weanons involves tremendous risks, cven to the country that might use them as a neans
of warfare, _

Chenical and bacteriological weapons have conglutently been consicered togethor
in view of the common characteristics of thesc fyves of weapons coi mass destruction.
The prohibition of the use of chemical and bacteriological wieapens is provided for in
a single international instrument - the Gencva Protocol of 1925. Atteunts to adont a
different approach to the prohibition of chemical weapons and biological weapons
and proposals to wrovide for their Orohibition in sepoerate agrecements will mean under-
nining the existing generally reCo[nlzed rules of international law embodicd in the
Geneva Protocol, wlich adopts a unified approach to chenmical and bacteriological
(biological) weapons alike. In these conditions, the jmplementation of the Unitoed
Kingdom proposal, which io basedion a separate approach to chemical wnd bacteriological
weapons und provides for the nrohibition of the latter alone, cons stitutes a direct
danger in that it will promotc the bulld-up by States of arscnals of chemical wveapons

and increase the risk of the usc of such weapons in international conilicts.
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cne wolitical aspects of the vroblen of the nrohibition of the develonment, puroduct:

CCD/303
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4, The draft conventlon ‘on the pronlbltlon of the development, production and stock-
 piling of chemical and bacterlologlcal weAhonu and on thelr des truct;on, nronoged by

 the nine socialist countrles, contalns prcrlglons ensurln tlie strict observance of

the terms of the agreement by the partles to the donventlon. Thosc provisibns have
been arrived at o the assumptionzthaf the ésféblishﬁéﬁf of a systenm of international
verificatien to determinc whether cliemical and bactofiological weanons are or are not
being producod 1n a given country is an exceptlonally conplex and 3ractlcall\
impossible task, since the proces S “of manufacturlng chemical and oacterlolo 1cal

substances for praceful purposcs iz essentially no different from thatlof their

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

is control exerciced by~natibhal‘Governmcnté, cach of which vill thus be internationally
responsible for ensuring that not a singlevindustrial undertaking or citizen in its
country engages, in the development or production of chemical or bacterioiogital wcapons
and that no such weapons arc being stockpiled in the country's military arscnals. The
relevant provisions arc. contained in articles L and .5 of the Qraft ConVLnLlOH nropo;c
by fhc socilalist countries. They are supplemented by article 6, whercby the parties

to the convention undertake to consult and co-operate with one another in éolving
probleris connected with the aﬁplication of the convention.

Of grcat importance also are the additions to the .draft convention of the
socinlist 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 "theccmmontion,

The meosures embodicd in the draft conventiocn of the nlne socialist States for
ensuring the implementation of the con&ention afe sufficicntly strict and at the sanc
time sufficiently flexible, and they cuable the Governments themselves to clicose such

ricthods of control as, in their.view, will most cffectively guarantee implementation

1

of the terms of the corvention. Those measures do not liwit the rigit of States, 4ii

they so wish and if they reach agrecuent on the matter, to have recourse to netloeds of
an international character. That possibility is covered by the provisions of article .
5. A nunber of proposals put forward by menbers of the Disarmament Committec,
including JSwedon, Morocco and Yugoslavia, with a view to developing the system of
control envisaged in the draft convention of the nine Socialist couatrics, arc
interceting and merit carceful congideration and further clahoration.

Nevertheless, it is quite obviously necessary to maintain a balance in consi




]

ffand stockpillng of chemical and bacterlologlcal weapons and the technical aspects of -

| m,f?the problem of control over such prohibition. The attempts being made to base the work

;Jfof the Committee on just the study of the technical features of the problem of control
gfﬁﬁmay hinder or in any case con31derab1y delay the adoption of a political decision,
,pslehlch is necessarily the prlorlty task in solving the problem of the prohibition of
ﬁ'flghemical and bacteriologiqal weapons, . Past experience, and in particular the activities

' fiffof‘the League of Nations, shows that channelling disarmament discussions along the lines

': §f 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

. the complete prohibition of chemical' and bacteriological weapons.,

‘-
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT AﬁAﬁéﬁi} 1970

Orlglnal ENGLISH

[
i

ITALY -

Additional Working Paper on the Problem of
Controls Over.Chemical WGaponS‘A~T’ -

(1) 'In the worklng paper taoled by the Italwan delegatlcn on June 30 1970

(CCD/289) “the following concepts were, 1n pa“tlcular, stressed: (a the establishment
of an‘effective system of” controls is still the major problem among those that the
Committee wlll have to solve: w1th a view to achlev1ng an agreement for the pronlbltlon
of chemical weapons; (b) “the problem of controls presents some uspects that are

predominantly sc1ent1fic and a knowledge of whlch 1s essentlal ‘before the various

. delegations can orofltably embark on the dlscusslon of a draft treaty, (c¢) for the

purposes of ‘such dlscusslon, “the technlcal studies whlch are already at the disposal
of the Committee- should be aoproprlately supplemented uy a spec1flc study on the
problem of controls of chemlcal wcapons to be undertaken by a speclal group of experts;

(u) the Committee should itself gulde the group on its labours deciding beforehand

"the lines on which it should vork and the SpeClllC subgects with which it should deal..

(2) During the informal’ meetlng ‘held on ‘August 5, 1970 and on other previous
occaslons, many delegaslons nade valuable contrlbutlons to the dlscu581ons of the
Committee by presentlnv their v1eus and asklng technlnal questlons on the problen
of controls over chemlcal weapona. '
The Itallan delegatlon WLwhes; on 1ts parL, to 1ormulato a number of quLSolOnS
of technicel nature, in the hope twat ‘this may help ‘the work of Lhe”Commlttee.
(a) Asswning that, for the substaences llSued in ‘the Jaoanese and Canadian
papers (CCD/288 and CCD/B@O\ 4. control problem arises onl wheo oonslder ble
quantities are 1nvolved, is it’ pos31olo to establlsh by mutual LOHSLDh,
a listing of the lar e chemical industries which produce and plactloallj

control the wnroducts conoerned°‘:

GE.70-17751



(@) If a percentage variation of a specific factor in itself is not suitable as an

© CCD/304
" page 2

- (b) Takiug for grauted 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?

(c) Granted the hypothesis that 1t 1s p0551b1e to exercise an overall control
of the production and the flow of these substances, what is then the minimum

' percentagé variation which, if not’ justified on economlc grounds, could give

. rise to the suspicion that the final destination is not meant for peaceful uses?

indicator as to the destination of the pfoduct for'wérfare purposes, could this

same factor acquire a decisive importance when combined with the percentage

variation of another factor related to the former? ,

() Does an international organization exist which could contribute effectively to
verifying thé 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 organlzational changes?

(f)ihklng 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-phosphatés organic compounds

* as insecticides help the solution of the problem of controls?

(3) In the opinion of the Italian delegatlon, 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 bé recalled that in paragraph 5 (c) of the same working paper it was
proposed that "each delegation should‘instruct the appropriate body in its-oun country
to suggeSt a list of specific tebhnical themes to be developed and studied in more detal

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 utilifed'by the C.C.D.

To this end, we supported the idea of setting up a group bf 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 uhich

. the group should be given apnropriate guidance by the Committee itself,




) R ..

VEN T e

! R R A R
CONFERENCE OF THE COMMITTEE ON DISARMAMENT = ¢ ‘L/xﬁugust 1970
o . o " Original: TNGLISH

UNITED KINGDOM

Working Papef on Verification of CW Arms Control Measures .

1. Any consideration of the poséibilities“of.verifying an arms control agreement In
the field of C and BV must»tdke‘account of all possibilities, both political andvi
technical, by examining the feasibility of available technical methods in the light of
existing political constraints, “

2« The verification requirementsvcan be simply stated in the form of a question:
"hat technically feasible, and politically acceptable, measures would be adequate o
guarantee any international agreement for chemical and blologlcal arms. contro1 at the
present time?" This paper sets out to examine in this light and in a prellmlnary way

a number of‘suggesbca technlques as a contribution to informal discussion of the subject.
3. In the casé'of'Bw which'is not .yet esﬁablished_as a.military weapon, we have made -
it clear that we consider that no verification of production, testing and stockpiling iz
possible, but that the Complaints procedures associated with the UK-draft Convention on
Biological Methods of Warfare, and:designed to deter;any vwould-be violators, would
reduce the risk of accepting an unverified Convention to a level which would be
acceptable at the presenb time. , |

4+ . 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

“envisages their use .on an extensive scale in war. The fear of this is enough to lecad a

number of states to develop and deploy expensive definsive equipment. Verification of

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

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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o k. (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 fa01llt1eg,

7:Ver1flcatlon measures 1nvolv1ng even a modest degree of intrusiveness appear to be

5unacccptable to a number of states. Dlrect confirmation that international agreements.

- .Were not being broken might thus have to depend entirely on information obtained by
' exte:nal means, and the only such means so far suggested are observation satellites

" "and remcte sensors.

' .Observatlon Satellites:

6. This possibility has been carefully studied. In our view detection of CW field

'ij tests by this technlque presents serious difficulties. TFirst the possible test site

" itself must be detected (and it may not require fixed installations). Then the tests

the¢selves must be detecfed, and differentiated from other possible types of field_teets,

"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 Jow. 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 atmospheric

. 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 oceur at various. distances from a

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

Research Institute., This gives the concentration at vaerious distances downwind of an
initial airborne source of 10 kg of an involatile agent; Dby about 7 lu the concentration
is only 0.05 mg/cu. metre, and simple extrapolation gives a concentration ut 50 lan cf

. -12 o A A s iy - .
the order of 10 mg/cu.m (a million millionth of a milligramme). This rough estimate

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

values are nct important.
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8; At the far greater dlstances at whlch sensors would probably ‘have to operate, the
concentration would not only be muph lower by reason of 51mple dilution, but 1mportant
additional factors could reduce it stlll further: for example, wash~out by precipitation
and horizontal separatlon of air masses, with subsequent differing wind directions at

different levels. The effect ,of dilution could, in theory at .least, be offset by the

sampllng and goncentratlon of very large volumes of air, but even if thls were pract1c¢ll.

it seems unlikely that it could compensate for extreme dilutions.

9;_ Because of the nass of other chemical and biological pollutants in. coanntratcd air

. samplea, hlghly specific and sophisticated analytlcal technlques would have to be

dcveloped The only technique which currently appears feasible is the use of gaa-llquzd

"chronatographr incorporating a.phosphorus detector, followed by the examination of

approprlate fractions by mass spectrometry to 1dent1fy the actual nature of the
phOSphoruo—conbalnlng mate“lal by comparlson with the spectra of lmown compounds,
However, it is not known whcther the sensitivity of even such an advanced technique would
be sufficient, and its practicai abplication would pose many problems. For example, if
the sensitivity ~f a teéhnlque were of the order of 10 =9 mg (i.c. not less than a
mllllonth of a nilligramme could be detectnd) 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 woﬁld noﬁ'interfere
vith the detection process. ' _ )

10. Positive results, assuming that sufficiently sensiﬁive techniques were developed in
the future, would'also demand an assessmenﬁ of the source of the material detectad,.

This would ccrtainly require the provision of extensive meteorological data (from within

the suspected nulgnbouzlng country) and even then might prove impossible in the prescnt
state of the art.

Iffluent Sensors:

11. The possibility of establishihg the existeﬁce of a chemical agent‘production plant
by the detection of unique indicators (if they exist) in rivers downstream of an
ef'fluent dischafge has also been suggested, though this technique has yet to be fully
evaluated. | | '
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imflz.. Large scale produooion of nerve gases mlghi be pOSblblO at only a relatlvely few
riverside sites in any pariico sr country. However, a factory in which these accnts
w;'wcro nade might alsa manufacture unObJGCthldblo phos phorus compounda, resulting in an .
‘effluent discharge analogouq to that from nerve gas manufacture._ Thus, as well as

" having a high dilution in the effluent of nerve gas rroduots or their 1ntermed1arlos,

”:f there is wlso thu Jikelikeod of cther wasto products hav1ng similar chemical. properties.
’”.Such a complication would be further exacerbated if the plant were 51tuat~d in an

- industrial complex such as those found on major rivers. Similar con51deratlons uould

'apply to the detection of effluent discharged in the seca.

13. Should particular agents bo made on a emallor scale, the effluent might be run to a
‘;‘sewage disposal system wherc its dllutlon would become enormoos. 0f course, as in the

case of the US Newport Chemical Plént.described'in the US Working Paper CCD/293, a

" _nerve gas plant could dispose of waste products ‘into deep wells rather than by discharge
'x“-into a river or the sca. . ' ' |

Defensive Measurcs:

5."1A. I all the techniques discussed above were developed and applied, the almost

insoluble problem would remain of attempting- to prove a negative, especially from

'ilelt >d and uncertain indicators. ' ‘ h

'{1;, UhoL s nccess to depTOyod mll1tary forces was not pOSblblC, conflrmatlon of the

ab,onﬂo of chemical weapons or of destruction of stocks could not bo guwrantond A
quonce of this might well bo the continued development and issue of -defensive

equipmont, and its use in training. exercices. Evidence of such defensive training alone

 provides no proof of the possossion, or laclk, of Offonsive C weopons; the use of chemical

weapon simulants, for example, could either be a means of reinforcing defensive
'moasufos, or cf provicing practical training in the employment of actual chemical
WEAPONS «

16. On the other hand, the continued absénco of chemical defensive equipnent and
assooiatod'traininﬁ fren the military forces of a state might well contribute, in
conjunction with other factors. to confidence in the absonce of a chemical weapon
capability. iowever, th2 collection of such 1nformﬂtlon would nccessitate a rceduction
in the level of the political constraints implied in the preceding disc ssion, and one

muist ascept that a CJ agreancnt would need to taxo account of the degrses of access

which differing politicol systems allow.
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The Problcm of Access:

17, Many of the verlflcatlon suggestlons already made in the Commlttee, for example

the control of phosphorus productlon (suggcsted by the 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 US4, and included in the SIPRI Report Part IV),

would cither chulre a hlgh degree of intrusiveness or depend to a consldorable extent
on the avallabllity of dctailed publlshed informetion. This mlght Ainvolve, for examplec:

(a) budgetary and flscal information on defence research - development
and productlon, ' v '

() ,1dent;f1catlon of likely targets for on-site inspection;

(¢) examination of -statisties of chemical»industry production and
distribution; '

(d) access to, and monitoring -of, national transporfation networls;

(e

)  cxamination and sampling of effluent dl.)posal systems at
suspected sites; ‘

(£f) direct 1nspect10n of plant and equipment at suspeéted sites;
(g) enamlnatlon and 1dent1flcatlon of raw. materlalb entering suspected
sites.. _

18. A mumber of these factors have alreadyKbcen examined, -both in inﬁerventions and
in vorking papers laid before'the Committee. But to take the single example of (a),
that of national transport networks, the size of the task involved - quite apart ILOMI
the question of the political conditions in which close observation of trains and roads
would be possible - can readily be illustrated. There were for example in the UK at
the end of 1969, 12,098 miles of major rail routes, wnd 19,000 rail bulk liquid carriers
(tank cars). On the roads, there were estimated to be upwards of 20,000 licensed rosnd
tankers, o _ |
19. A nation intending to contravene a ban on the production of Chemical Ueapons necd
not, of coursc, mové the necessary raw materials or finished agents hy means of such
obvious verification targets as tanlk cars or road tankers. Almost any road or rail

vehicle, and many aircraft, could carry containers or such materials or agents.
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:.H;ZO. Cleérly some of the techniquesAlistéd above might have considerable fclévahéé iﬁ
'f -certain circumstances, for examplé.where a state wished to invite‘inspeétion of a

ri.particular facility in order to disnrbve allegations by others; but not all of them
. would be praéticable. LEqually, by no means all states would secem likely to accept the

' application of such techniques where thuy themselves are concerned.

'.verlflcatlon requ:.rementc for'an accoptable 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
."p0451b111ty of chemicals as of blologlcal warfare.

page 6

2l. Ue conclude, thereforp, that considerable problems still lie ahead if the
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT

| ARGmNTINA, BRAzIL; BURMA, ETHIOPIA,: INDIA, MEXTCO, P
MOROCCO, NIGERIA, PAKISTAN, SWEDEN, UNITED ARAB REPUBLIC AND YUGOSLAVIA -

Joint Memorandum on_the question of Chenlcal and Bacterlologlcal
S (Blol@llca.l) Methods o:L warfurc

1. The 1nterndtlonal oommunlby nag, durlng recent years, been increasingly concernad

by develoomcnts in the fleld of chemlcal and bacterlologlcal (biological) weapons and.
by the grave danpers posed by such weapons to humanity- and the ecological balance of
nature' : | : ‘ S

2. It is now unlversally recognlzed that orospeotu of international peace and. sscurity,

as well as tne achlevement of the goal of general. and complete disarmament under

" effective” 1nLernatlonal control, would be enhanced if the development, production and

“stockpiling of chemical and bacterwologlcal (biological) ayents intended for purposcs

off war wers to end and if they were elJMIHRuPd from all military arsenals.

3. The' Geneva Protocol of 1925-prphlb1ts the use in war of all chemical and .
bacteriolagical (biological). agents. The Feneral Assembly has, by resolution- 2162 B{XAL).
called for the strict observance by all States of the principles and objectives of the
Geneva Protocol of 1925, condenmed all. actJons contrary to those objectives and invited
all States, wh¢ch had POt already done so, to accede to the Protocol. The Genecral

Assenbly has, by rcoolutlon 2603 A(XaV), ~alsc madu a clear afiirmation that the

<proh1b1tlon -ambodied 1n +hat Protoco1 was romprohun51ve and covered the use in

1ntexnatlona1 armed conlllcts of &ll biological and unem1c¢l methods of warfare,
regardless of any technicul developments. '

Lo In addition to the existing parties to the Geneva Protocol of 1925 there are other
States which arc considering accession, to or ratification of the Protocol. There are
gome who have unilaterally and unconditionally rencunced one or Leth types of weapons
These are welcome developments.

5. The Report preparcd by the United Nations Secretary-Gencral, in accordance with
the General Assembly resolution 2454 A(XXIII) with the assistance of consultent
experts, on chemical and bacteriological (biological) weapons and the effects of thoir

possible use, and the Report of the World Health Organization's greup of consultants

T I0-18655
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on health aopccto of chemlcal and blologlcal weapons, and other studies on the subject,
underline the immense 1nportance and urgency universally felt in regard to reaching
'fagreement 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'chemiéai and bacteriological (biological) weapons should
continue to be dealt with together in teking steps towards the prohibition of their

':'develdpment, production and stockpiling and their cffeétivé elinmination from the

3312 arsenals of all States., - It is the conv1ctlon of the Group of Twelve that an effective
o solution of the problem should be sought on this basis. '

7. The issue of verification is important in the field of chemical and bacturlologlcul

(biological) weapons, as indeed adequate‘verlflcatlon is also essential in regard to

.- the success cf any measure in the field of disarmament. Reasonable guarantees and

‘ safeguards should, thercfore, be devised to inspire confidence in the implementatiog

" of any agreement in the ficld of C and B weapons. Verification should be based on a
combination of appropriate natlonal and 1nternatlondl neasures, which would conplomgpt
and supplement each other, thereby providing an acceptable system which would ensure

. effective.implementation of the prohibition.

,'8._ The Group expresses the hopefthat the basic approach, as outlined in the preceding
paragraphs, concerning the tack before the Conferencec 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 ceffective eliminatidn
from the arsénals of all States.
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El_ggnp Pahe ’on Economlc Data LOﬂltOTJnU as _a lisangs of
Verifying bcmnllgan~wluA 2 Ban on Chemlcal leanons

'

Thiz paper-discusses the contrlbutlon which MIQHV be nade by econcitic data

nonitoring to the verification of 001ol_gnce with a treat7 oannlq the production and

stoclpnllng of chemical we Jons.». Ove¢7bde Dast six years,*tne United States .vis

-

"

Controﬂ ana Dlsa:mament ’ean Has lnvestngated uhe potentlu" of econonic monitoring

-

as applled Lo.chemlcal weanons;vg lhﬂ naterial in this p“ner is dravn very langelw

S from the results of this resea_cn;'--ln the 1nte“ests of econoigr of.presentation WG
' because ol theirflmpo"tance 1e dlscubslon will oe reSuflcted to organophospiiorous
nerve agents only. Host- of the research was perlo"und within uhe context of the U3
sconoiy, Generaliautlons based lax “ﬂoLy cn cxperlenue in one country oniy showid be
“trested with reserve.

Operation Q_~ﬁn Eeonomi.c won;torlnv /STEM -

uCCHOdlC nonitoring of a CW. ban would ain ot identifying changes or inconsistencie:

in econcid.c data ories’ uH at couﬁd lno;cat@ ‘the d“VGLODUuM+ of o C gapability., liile

there is no pre-esta blished nethod for upllizing eccnori.c data Tor ams control.
to verificatio: purposes, we have found it useful in the case OL’uﬂC orﬂanoouosnjorauJ
nerve agents to CCWSJQG‘ how tﬂlq t@c1nlou’ ngh* be used to monitor the nroduction

PR R - nadd 5 " - .
anG consur ;tlon ci materials Unvcn cou.a be used to vroduce these agents. The oncireis
o ndgat proceed as WS, RS

follo
L anay - S : . . . I3 . -
Iha groun of g=nt° w0 be examlned--in this ‘case all nerve agents-~Ls Jedined.

h g ATy s mmade S - P T . -
Qur analytical starting point is the molecular sbhructire corion to @il nerve aoenbs

[ R R VAR
-

- Ny ad o ad- den . . I ; » .
The basic quuCLU¢c of’ o:g“nonhospnorous polzons is that oi o paosphorous ouah

at four ncints Ho othen chemical grouds. These groups ave joined to the “insmhioro.:

—_— P

e
s
H

ator by soue ccnbinuticn of Four reaction processes: oxidation, esterificotion,

=1 ot ) , . .
adlerlztion, and either anination o Tiurination, Lshough the exact malke--un of Tl

4 J‘L\_\.—-‘J

-

attrcehed Y R v IETI S - e - 4 3 e 3
antached chizilical groups can vary, eacn must ceatain one of five clements: OITS e

LNV

cither <1111 . 3T pon S qqe- - ; s A 1
eltaer swpaur or esleniun, nitrogen, fluorine or carbon, 211 lmown organophosphon:

polsona conforn te these general structural rules.

'
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,,comblnmtlons into whlch they can be arrangea equals 625, = fbout 20 of these oossl le

~structural comblnations, or classes, have been found to be sufficiently toxic to be

‘as nerve agents. (Discovery of additional highly toxdc classes is poss1ble)

 ..spec1f1c chemical compounds which could meet the common structural requirenents.

.: However, as with ‘the agent classes, not all of these compounds would be sufflclently
toxic to be useful as nerve agents. Also, the practicalities of the production
processes involved reduce further the number of potential agents. These considerations

-.reflne the number of nerve agents we must con51der from a-theoretically inmense number

down to several thousand.

. of the art of organophosphiorous cnenlstrV, all the potential agents could be manufactured
o u51ng about 90 component materials (raw materials and internediates). If, at: this polnt,

~it were oosslo1e to saj ‘that, of the S0 materials only a few were required for the

'which is the only material common to all nerve agents. Elemental phosphorous, hovever,

- 1s used throughout the world in a variety of commercial processes. To be conclusive

or to draw on stockpiles, Diversion ir01 eflst7n~ uses iz more risky since it necessarily
~affects people and institutions dowmstresm in uhe nroduction cycle, Tmporting wonld be

Given the flve bondlng elements and four ‘bonding p051tlons, the total nurber of

useful as poisons, and oily six classes are considered toxic enough to be effective

Within thase six classes of nerve agents, there is an almost 1nf1n1te number ol

- Our research determined that,. Ulth certain llmlulng assunptlons eonce~n1ng the state

production of all nerve a gents, our 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,

alone, nonitoring of the 1mportaulon, nroduction and consumotlon 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
simultaneeusl; oll, or almost all, of the 90 potential compenents.

There are several methods by which a notion can provide the component naterials
for agent production: (a) %)% increasing'its own production of the required materials;
(b) by diverting materials from existing uses or from stockpiles; (o) by Laporting
the required materials; and (d) mracmmMMMQHOImwemmm. From the standpoint of
a nation wishing to violate a ban on nerve agent production, the least detectable options

would be to increase production, especially if excess production capacity is available,

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

disclosure nuch wore lilkels,
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- are not always wniform or consistent in terms of teriinology and coverage, and

L oy

For stutlstical monltorlng to be successful the pattern of ‘production and
consumptlon of the various materials would have to be "wvisible" against the background
of econoliic 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 materials from -indigenous irbduction;v(B) the complexdity. of the economy,

' and (4) the anount, quality, precision and timeliness of .the data. 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,iorking backwards to initial raw naterials, end (3) its comuercial
end uses, including exports 4if any. -,Curfent»data ﬁauld~need-to;ba«reportéd frequently
and,with minioun delay. Historicél data would also be required comparable to current
data to serve as a backg ground agalnst vhich to measure current trends and deviations.

The 'actual effort 1nvolved in gathering 1nformatlon vould vary greatly from case
to case. It would be least dlfflcult in a small country with a 51rple econony,

~willing to co-operate freely, with fast accurate statistical reoortlnc, with many

open sources of 1nformaulon, prov1d1ng rellable consistent. historical data, and vhich
possessed and/or 1mportea few of-the materlals used to produce nerve agents. As we
move away from this examp;e, the leve¢ of effort required would increase sharply

and the reliability of the data being monltored would diwinish. | ‘

Limitations and Problems of Zeonomic uonltorlnF

.

Our research indicates that the success of an économic mc&itoring systei aepends
on having a free flow of accurate, consistent, timely data, over a consideralle span of
time. - Cross-checking with related statistics would be necessary.

Even assumihg full comnliénce by all parties to a treaty involving economic
monitorinv there are certain dis sadvantages and probliems inherant in the method itself.

(1) With the best of 1ntentlons, “the problem of honest error exists. In deriving
statistics for non-arms-control purposes, problems such as in-process waste, variations
in process yield or eiLlCluan, changes in the nature of .the product, and fluctuations

in inventory can iead to significant error in the statistical results.
(2)

A releted problem, again not peculiar %o arms contrel, is that statistical datu

Cthnoreiore,
gy not be strictly comparable.
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(3) Stﬂtlstlcal data are often publlshed onlv after a cons1derabie tiume lag,
speclally where the- dqta are- volum1nous, comple or requlrc cons1derable analjsis.
: (4) In ‘sore cwses, the .callection of data might ‘becone 1ntru51ve°- If tue da ta
':were detailed and. extensive: -enough they- Llcht d*SC¢OSe nore than just: CI—reLaL ed
F‘act1v1t1es, perhaps even somte -of MlAltqry 51gn1flc¢nce. V In ‘some cases proprletarv |
fcommerc:l.a1 processes and secrets mlgnt be dlSClOSud to competltors. , ,
(5) .For puiposes of: verlfylng a Cl . treaty, some data whlch mlcht e assumed
eto oe useful. in..fact could be misleudlng. Por example, statistics on chenical 1nduetry
;eempIOJment and -investuent are often hard to relate to . flgures in. production, due, to
;var;at;ons,;n_igctors:sucg-as‘cla331f1catlon terminology and labour productivity.
) Apert frou the problems, above, inhérentfin the method of economic monitoring,
aAsecond ordsr of problems arises if one assumes that an economic monitoring system
;must be capable of . 1dent1¢y1ng deliberate attempts at deception. - ~ Our stgdles on : -
.economlg'mge;tor1ng have been able to. develop no-e;rectlve wayuof»dealinv with the
;problem of existing'stpckpiles ofmCW-agéﬁts; : “Aso, thoy underline the problem of
‘identifying small evasions. .. Should a nation not now possessing CY stockpiles so- desire,
it could .possiply 1n1t1ate Cyl. agent productlon by vraduallj 1ncre sing. broductlon of -
_.;raw materlh"u and 1ntermedlates without alterlng its reported, stat:stlcs, or oy sma¢¢
'dlver31ons, or both. . .Such a gradual approach would be ettremely difficult to detect
_;by statlstlcel netnods, eupec1allj in a 1arge coiplex ‘economy. ..
t{Pfellmlnarv Conciusions ond Comuients ‘

(L) he indirect nature of economlc nonltorlng, -which dcwla wztn ‘records: of
events ratiher than the events thewselvss, is hoth its strenﬁtn 1nd its wealmess.
L On the one hand, such monitoring is non—1nstru51ve and relies cntirely on unllater
L alysis of reported data. dowev»r, even at oest 1t can show onlj tae syuptons of ‘.
v1o*aulon ‘and not the violation itself. |

(2) The role.of econoiic nounitoring will very Greetlf with the characteristics
of the country bheing monitored. It would be most effective when applied to snall
countrleg with openn socisties and non~-autarchic .2conomics. . Larze countries with closed
societies and seli-sufficient e economnies should face ]1ttle diff 1culty in Lender ng it
ineffective. Ay nation' capable of Dro‘uCLng‘and stockpiling CY agents, und motivated.

to do so, would also be lilely to he' able to conceal this. aat1v1 ty from the outside world,

1n terms of ‘reported data.

(2)  £lthough our invesii ization of the contribution of economic monivering ig

Cstill going cn, ouw

lminary conclusions are that, uvader optimum conditions,

' coonomlce rondt ol e 'L| :] e ) Ve e ETC) H l 16 TA e oy e g e e
geonomle monitoring couwld bs off ancillory use, hub ¢ > would nob provide an wnsuer

to, the verificaticn nroblem, 16 can scive as o 1;ecursor, suide, suoport and focusing

CLechnique, ut not we o cuistiitute for didect technical on~-site incpeciion.
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1.

UNITED-ARAB REPUBLIC"

dJorking - Peper concerning suggestions on measures of .,
verification of a ban on Chemical and Biologicéal ileanons

4hen dealing with the issue of ‘verification of CBY, the following points need to

be taken into account:

2e

(a) Ci cannot be banned without adequate verification.

(h) ~ hgreement -on a- procedure of verlflcatlon, deqplte apparent

difficulties, is nct out of reéach.

(¢) Verification need not be 100 per cent effectlve. That would be
both unnecessary and 1n00351ble to achieve. ‘

(d) Verlflcatlon has both a technlcal and a political aspect. ' These
two aspects must.be, as much-as possibley-reconciled.

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

(£) Procedures of verification should be both natlonal and 1nter—

“national. Thoy should complement one another in the most suitable

nanner,

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

‘the non-occurance of a wviolation, and a curative one, to ascertain responsibilities in
2 2

. case a viqlation has heen conmitted, These purposes could, perhaps, be best achieved

by the following nmeais:

(a) Zach state party to the treaty is tc undertake, within a certain period
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.  [urthermore, cach party should inform the Security Council, or
perhaps an inpartial international body agreed to, on the steps it took in
this regard, as well as on the completion of the elimination of 1ls stockpiles,

This procedurc could be repeated whenever deemed necessary.

Gis, 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 technicul process of verif'icatﬂ‘on° Furthermore,

assistance of exlstlng competent international organs such as WHO, FAO etc. ...
could be called.upon... ..i.i.. ... o

(¢) In cade of dsibt arising “gonicerAing the activities of a state this would

. have to be reported to the Securluy Council which could take the necessary

neasures of 1nvest1gatlon° A complalnt could be, of course, dlrectly lodged
with the Security Council.

These procedures would notably increase in eff1cac1ty and credlblllty if there

- would be incorporated in the treaty a provision on w1thdrawa1 therefrom as well as
.. another regarding a review conference.  This would be a proper safeguard for ensurlng
" the respect by all of the obllgatlons entered upon.
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_HUNGARY, MONGC.IA AND POLAND

Working document concerning the introduction of a
safegnard clause - CCD/R25 - to .the draft convention
prohibiting the development, production and stock-
piling of chemical and bacteriological (biological)
‘wegpons and on the destruction of such weapons
(Doc.A/7655) nade by Mr. J, iinicwicz, Deputy-. :
. Minister for Foreisn Affairs of the Polish Pcople's
- Republic at the 464th plenary mesting of the
Conference of the Committee on Disarmement

N

o

... After hearing the statumcntg oi prqatlcally all the Menbers of this Comuittee it
: has becone obvious that its overwhelmlnc magorlty deilnltoly favours a joint treatuent
of chemical: and bactcrlolOglcal neans 5f warfarc. | o
I shall then procced w1th fuw connents on our worklng paDur (No. bCD/Z in
connexion with certain artlcleg of the draft Conventlon as contained in doc. /7655.

. The system of 00mpla1ntb gmbodled in our prOpOSdl, now hefore you, has been; To

‘large extent, 1nsp1rod by the nrov1a10ng in rpspcgt of Vurlfludtlon formulated in the

Y

British draft Convention.dealing with bloloalcal warfare. By referring 21l problems

having a dlrect_lmpact on the security of nations to the Sscurity Couneil we ars
nmaking usc of the only organ‘of the United Hations which has the power to‘enforcé:
necessary decisions and is authbrized to undertake.éuch‘forms of investigation as
necessary and deriv'.ng from"the charﬂctcr ¢ the corplaint,

In the becond paragraply of the proposed new article we are stating the obligation
of avery State to the Convention to.co-operate in carrying out aiy investigation, whicn
might be decided upon by the Security Council. Should the Security Council decide fow
example on the need for an on site inspection, then, of course, the inspection shoulid

be carried out. In order to sccure a spcedy action in such a circwastance I think !

a very intercsting suggestion has been put forward herc by the distinguished zcore

N

tive of Japan, Awmbassador Ab: in his statement or 10 March, when he proposcd that o

.

roster of experts on B and O warfare prepared by the Sceretary-tencral of the Unitea

2

Natione to be used for on site inspection should such need arise. The Polish deloy

7111l not rail to give this proposal a more thorough anulysis.

P

(B, 70-19535
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Wwhen we speak of a system of verifitation and control our primary concern must be to

" énsure that it is within the SCOpe‘pf obligations assumed under the Treaty, Proposing
_.“the said addition to the draft convention we are fully aware of the fact, that any
"fw_system of complaint and Vurlflcatlon must be credible and has to lnsplre conlldence

Hﬁjln order to avert suspicion on the part of the Slgnatorles..

On the other hand we nust always keep in mind that“when explorlng the most pcrfect

- methods of compliance with any measurc of dlsarnament, polltlcal reallsm should renain
"'our guide, if we really dosire to make progress. - Indeed we fully share the view
'expreSsed by the distinguishcd répreéentaﬁive of'Sweden, Madame Myrdal when, in her

. statement of ipril 9, 1970, she' said: ‘

"The main obguctlve of any verlflcatlon procedurc is that it should generate
mutual trusth, - : o , o

We agrece and accept this to be the very essential cléement 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 orlgln ate in-fhe future between parties to the

 Convention.

We also accept the view of the dlstlngulshod ~epresentavtivezof Sweden, that

'-ugcomplalnt procedurc doeu not secure full positive observance of the provisions of the

Convention by all parties concerned. But we should like to draw.the Committee's

attention that in the 1ast TWO prcambular paragraphs of the draft resolution of the

‘Security Council, proposed in our working paper, we are twice stressing the necessity

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 with ius
.statutory function deriving from the Charter of the United Nations is in a position

to take all appropriate steps resulting from the process of the investigation 50 as any
would-be violator could have no chance to gscape sanctions.

There are delsgations hesitating in relying sclely on the Security Council on
questions related to the application of safeguard of measures of disarnmicnt bacause of
the veto power of its perimanent Members. We would not argue that ons could not
theoretically>conceive a nore sophisticated and nore efficient gystaom of security than
the one provided tor in. the Charter of the United Hations. No better system of

urity has been claborated vp t1ll now,.and we doubt whether the foresceable future
can bring changes in this ficld., We are coavinced that the present systein is valid

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

'
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. -enforcement power of its provisions.

WMsometines comdled by their own governments., As Mr. Gomdke gold in his speech at tne

o e T cen/31
T e page 3

On the other hand we nave to add that nany a palﬁful problem in 1ntornatlonal

relatlons rcmalned and thcre arc. gome whlch stlll rena11 unsolved not as. the result of

any shortcomlngs of: the Charter but smnply as tﬁe result of 1ns1dlous disregard of
its provisions and of uhe d001slons of the Security. Councll.. )

The conslderatlon of our worklng paper should 1n no way be separated frou other
‘provisions of the draft convention and in partlcular from its art. V and VI.

Artlclc Vis an important 1nstrumcnu safcguardlng compliance with the provr51oz
of the Conventlon.

accordance w1th their constluutlonal proccdure - of the necessary legislative: and

cdministrative measures nortalnlng to. the prohibition of developmenu, production and

stockplllng of chen1cal and - bdcterlologlc L (blologlcall weapons and to their destruc—

tion. One should not underestlmate the 1ﬁport \nce of'thc subject matter and the

of that type, the draft Convention envisages the need of supplenenting 1ntcr;stlonal

_obligations of States with corresponding national. and administrative measures.

A pertinent interpretation of administrative ncqsuros thﬂt nay be undertakcn in

?ulrllment of the provision of irt.V_of the Dlaft lias been spellcd out by the dl“tlnguluiuu

representatlvc of Yugoslav1a, Minister Vratusa, in his statement of March 10 whent he
suggost d that a1l States should place thclr 1nst1tutlonc engaged in CEW rescarch,
devolopnent and production under civilian admlnlstrﬂtlon.

Another possible meortant adnlnlstrxtlve mewsure coanccted with the 1nplcnentutL0f

of art.V of the Draft Convention could be the inclusion 1nto texthoolks dcaling wltn
chemistry and bioclogy of a formula indicating that the use of any chemical formula or

biological agent for any warlllc purpcses constitute a violation of ‘international law

end will be prosescuted in accordance with the approprlate national legislation. BEvery

individual nmust become aware of the oanger reprezented in CBW and has to be prepare

sone form of partrc1pd1lon in the cntorcemcnt of the Convention banning the developuent

and produ ction of those inhwmane means warfare. I camnot abuse the batience of this

Committec multiplying exanples of possible meazures in this ficld. Ue are roady o
co-operate im spelling out other possible practical measures to this cnd. In these

considerations of owrs we are gulded by cur deep conviction on the necessity of
mobilizing the messes of the peoples of the world against all the dsngers of modern
warfare. That they mizght be not taken by surprise out of ignorance of the lcethal aroe

i

V. ced Wations General Assembly in 1960:

It orovldes for the early adoptlon and onforcement by States - in

Like in other wellknown 1nternatlonel instruments

j I L S
¢ L%
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'_"Iﬁ ié of the utmost importance that mankiﬁ; pe fully aware of the dangefé_inheregt
in modern warfare, We have no ?ighttto conceal fron the nations the tmith about
the real effects of nuclear arms and of weapons of mass destruction. On the
coﬁtrqry, we are in duty bound to spread this truth in order to make it easier
for all nations to join their efférts in.the strugglé ageinst the»threat'of war
for general and cowmplete disarmament!. o
The unfailing velue of the safeguard prov131ons contained in art. V of the draft

. Convention is based on the consc1ousness and awareness of millions of peoples.

" Particularly thosec workers,. farmers and techn1c1ans proud of their participation in the
llsettlng up of a better world and not of its utter destruction. Together with the
501entlsts engaged in research, given the proper instrument of international law, their

" attitude can constitute a valuable guarantee that the Convention proposed now by the

7 socialist States will not be violated.

' The problen was raised as to how the natlonal enforcoment in different cconomic and
" social systems could be carried out. It does not seen to be a_great problem, When the
interests of entire §0pulations are at stake, when we deal with crucial problems of peace

and human survival - the feeclings and actions of individuals are very much the same,

irrespective of political systems under which they are living. As far as we are concerned,

“'ﬂfWE.firmly belicve in their final judgement. ...
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT 0CD/320

2 March 1971
Original: ENGLISH

THE NETHERLANDS

Working paper concerning the prohibition of chemical
warfare agents

One of the problems in the fiz=ld of a 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 shculd be included in such an unconditional prohibition. It
concentrates 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.
(%ee the reports of the Secretary-General of the United Nations and of the
World Health Organization). ,

During the informal session of the CCD on April 22ud, 1970, lhe Swedish delegation
circulated a tentative list comprising o number of agentls which could be subject to 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 limits itself
to a restricted nwaber of examples of Lhe differenl types ol agents.

In ils working paper of Acgust 6, 1970 (CCD/30L) the Japanese delepgation suggested
to use the lethal done az a eriterion for the purpose of a reporting system on the
atatistics of certain chemical substances. This critericn seems Lo be a very useful
approach to the problenm of formulating a prohibition. In the opinion of the Nethcrlands
delegation the propused subcutaneous toxicity of 0.5 adiligram per kilogram of body
weighl would be an accepluble level provided thal Lhe animal(s) roeferred to and Lhe
method of application arc very well standardized. However, the fact that several
compounds which find very usefnl and legitimate medical applications also show the
propesed or 4 higher toxicity level, wakes it difficult to use bthe leihal dose as the
sole criterion Lor defining a range of agents that could be subject to wn unerndi'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
voll-known exemples as a basie for prohibiilon purposes, the Netherlands delegation

suggests to use a general chemical formula which (at least for the moment) covers as

ceiplete as }poséible‘ the spectrum of.orgahoph'ésp'hbrus compounds with suspected nerve
coeut neoperties.
This general formula may be represented by

R ¥ Z

\1/
e N\x

in widieh
i=0or S
72=0or 3
F, ON, Ny, SR'Y, s(cH,) SR'', S(CH,) S*(R''),, S(CH,) N(R'!'),, S(Cﬂz)nN+(R'~')3_ o
{

~r
Fis

L = (Substiluted) alkyl, cycloalkyl or hydrogen
Vo= ALk, dialkylamino
Pt = Alkyl - |
Tre formils should be handled in connexion with a toxicity level (LD5O) of 0.5 mg/ke

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

e

p#gé 2 , ' dl

1
I
3
1
cotired by Lhe general formula should be subject to unconditinnal prohibition if they -
gamr o toxicity level of 0.5 milligram or less per kilogram of body weight. '
IL ooran to be unlikely that compounds covered by the proposed criterion will be
used 31 civilian purposes (e.g. as insecticides), at least for the time being. Hot:ever’.
in order to taxe account of future developments in the field of organophosphorus
cunpovanda, it is sﬁggested thal the:criterion be reviewed periodically. ‘ '
The Hotherlands delegetion ic aware of the fact that the suggestion worked out
Lo poner shows gsome imperfections., In the first place it includes only one type .

of caclerl uncfare agents., If proven promising, the same approach might perhaps be

T

—

extended to other types of chemical werfarc agenis in the near future. I is, however,

coccmcndod o consider organophosphorus compounds first becausc of the very serious
Lhr el oriciraling fronm hcrve agenta, | . A -

Cuconuly the propocal does net incorporate chemical compounds which may.be used
Jow ne-celled Ubinary! nerve gas weapons, in which the nerve gas is formed by mixing

Lo components during the delivery of the weapon Lo its Largel.

-\ﬁ

Wevartheless the Netherlands delega' on hopes that the proposal may serve as a

ot iibullon Lo the formandation of a peohibition of the development, production and

stockniling of chemical warfare agenths.



- CONFERENCE OF THE COMMITTEE ON DISARMAMENT- . - -
16 March 1971

- Original: ENGLISH

, - SWEDEN |
WOrklna Paoer on a model for a comorehen51ve agreement
ooncernlnggjhe nrohlbltlon of chemlcal and biological means of warfare

)

"I, Inm the 1nterventlon by .the Swedish delegation on 9 Mhrch 1971 (CCD/PV 499) a

model for & comprehensive conventlon prohibiting the development, testing, productlon

: and stockpiling of chemical and blologlcaL means of warfare was tentatively described

in general terms. In order to make the suggestions contalned thereln more easily

comprehenoible, they are outlined in the followlng in an abbrev1ated form., A

skeleton" of our ideas is “thus presented. - It should be underllned that the presented

model is not complete - it deals prlmarllj with the thorny issues of the scope of the

prohibitions apd procedures for verification - and that some of the suggestlons are
st1ll very tentative. As a mattér’of'feot'both the interventlon itself and this

i'abbrev1ated presentation should primarily be regarded as s+ages in the "mapping -

= :expeditlon“, covering the whole field of CBW in which the CCD has been engqged for

‘~ more than a year. A
<’ 1-II' SQ~PG of the prohlbltlon - S

1. No prohibitory rules should be included in the preseﬁfly discussed treaty against

. . . . .
. . "..‘I S -

-.\

use of CBW which is dealt with in.a oomprehensive way in the‘Gehevm Protocol of 19235.
2. The Treqty should contaln a principal overrldlng regulation, 1ndlcat1ng the
undertaking by the Partlee "not to develop, test, produce, stockpile or otherwise
accuire chemical and blologlcal weapons' .

3. This fenerql undertdklng ought to he complementod wlth a prohibltorj rule against
all transfers of ‘weapons between Partles.“

4. Two corollary obligations to the general prohibition concerninc weapons would rolloir:

(a) the flr t concerned with destruotloa or other dlsposa] of existing stocks of

chemical and biological means of wariare,

(b) the second concerned with the tralnlngfof troope in offen31vo combat with CBY,

instructions on such methods in mllltarv manuals etc.
GE.71-6083 '
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7’fiwhich constltute C and B weapons or are 1ntegral components of such weapons. These

'”'tlcriteria.'

i rfwould thus i.a.- comprise the chemlcal components of nerve gases and mustards, as well
ét;'as all toxins; o

;'-l(b Category (b) would comprise. all remaining chemlcal agents, less toxic than
;Af\lndlcated by the above mentioned formula and which can be used as means of warfare .

?_szut also have recognized peaceful uses. - This would be the main category comprising
3’¥.most biological agents would belong to thls category in so far as they are produced

g;ﬁj7. There would, flnally, be a third category, category (c); conprising -—Eill——i.

“l:equipment or_vectors, spec1flcally de51gned for u51ng chemical and 01ologlcal agents

N.Tpage 2"

"5; There would follow a sub51d1arv set of prohibltlons, concerned with the agents .____

A.ﬁ?'prohibitlons would refer to productlon2 testlng and stocgplllng, as well as transfers .. ...
“"(export) of the agents. . - .,“mﬁn~-~e~~~~-W“i“ ' ' L

- B |-, )

6. . The agents would be separated ints . two categories according to two technlcal

P ‘(a)* Category (a would compromise those agents, whether chemlcal, tox1ns or blologlcal
?Th‘which have a practically exclusive use as potential means of warfare. They would, at
j“the same time, be those agents which are super-toxic. In the chemlcal field this
ficategory would include all substances more toxic than 1 mg per kg bodv welght It

o A wWE

‘ such chemlcals as hydrogen cyanlde, phosgene, tear gases and defollants. Also

. for non-military purposes, e. g for immunization,

.88 means of warfare.
IIT. Verification

1. The verification procedures would probably have to be Jlargely 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 proc?dure.

' The same procedure would cover sueplclons of violations against the corollary pro-

hibitions against military training, army manuals etc,

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

It should take the form of a system of successive steps, 1nclua1ng consultations beLWern :
the parties and other fact-finding measures, The final step would consist of a

possibility of lodging a complaint with the UN Security Ccuncil.

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

preferably through an international procedure.
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4. The more specific verificalion .procedures would be concentrated on. the agents..

. ) - - v
- ua B aE e
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They would comprise a combination of national and international control measures.

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

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

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

suczpected undeclared produntion, the intornational agency might he entitled to

conduct an on-site incpe~tion, either on the invitation of the nroducing or suspected
party, or obligatory. ’

5. The compounds comprising cntegory (b) as well as the ancillary eisuipment and

vectors in category (¢) would bLe controlled by national means only, such national

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

Lo an internalionn] cyrency;

thoy wondd further be subjecl, 17 suspicion was nroused,
to the sequence of procesces loreseen in the complaints procednre, i.e. through
consultation and challenpe and, in the Ffinal instanee, by n refercnce of the dicpute
to the Security Council of the United Nutions.

6. If and when new technical developments would allow more strincent verif'ication
procedure: on Lhe cntorories () and (), aprecoment showld he sougcht Lo shif't Lhem

to category (a). .
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CONFERENCE OF THE COMMITTEE ON DISARMAMENT

ccn/324 :
30 March 1971 :

Orlglnal ENGLISH

' SWEDEN

" Working Paper on the destruction of chemical
and 'bioclogical means of warfare '

The Secretary-General of the Uniﬁed Nationé has called upon all states to reach
agreement to halt the development,. production and stockpiling of all chemical and
bacterialogical (blologlcal) agents for purposes. of uar ‘and to. achieve their effective
elimination from the arsenals of weapons. One -aspect of this elimination is

destruction of already"existiﬁg'chemical and- biological means of warfare as foreseen

.:_ both in the nine countries! revisederaft éonvention'on;tb¢ pfohibition of the

development, production. and stockpiliﬁg of chemical and. lactericlogical (biqlogical)
weapons and on the destruction of such weapons (A/8L36) and in the revised text of
the United Kingdom draft convention for the prohlbltlon of biological methods of
warfare (CCD/255/Rev.2). ' ' )
Different attempts have been made to’ solve the problem of d159051ng of chemical
and blologlcal means of warfare. Recently, an operation whereby chemical munitions
(rockets) containing nerve gas were sunk in the Atlantic becamé_widely known and was
extensively reported on (see "HéaringS‘béﬁore the Sub-committee on Oceanography of the
Committee on Merchant Marine and Fisheriu%;- House of Representatives Aug 3, 4y 6 end
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 tnat the effectiveness of the destruction should be easily
observed and verified. ' |
CHEMICAL AGEHNTS

The following is applicable to nerve and mustard gases which are considered to be
representative 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 causs different technical problems when it comes Lo destruction.

 GE.71-6330



They may, €.g., be stockplled in

CCD/324
' page 2.

(a) containers in which the agents are easily accessible;
'l(b) munitions, containing explosives and perhaps propellants, from which the
agents are aceessible without priorvdefusing, _ | |
(¢) munitions, the exp1031ve part of which has to be defused before it can be
emptied of the agent e
In the cases (b) and (c) the exp1051ve part 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 ant1c1pated

(1) pure agents

(2) agents which are 1nscparable from munltlons.

In the case of a pure agent two pr1n01pally dlfferent methods for the destructlon

uare conceivable.

One' is by means of reactive chemicals'(in a water solution) which detoxify the

‘peagent and the second, which is also more likely to be generally applicable, -by

,¥ thermal destruction (i.e., decomp031tlon by heatlng/pyroly31s/or combustion).

The chemical method may 1nvolve use of alkali or oxidants (e.g., bleach).

-Chemlcal destruction generally gives nontoxic end-products, but the character of the

products makes them an environmental hazard if introduced directly into the open,

the ground, sea, lakes or rivers. The question of how to dispose -of large guantities

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 absorption of potential pollutants from the
exhaust gases, appears to be the most promising method - téchnically and from the point
of view of environmental pollution. A suitable combustion process would fequire
specially constructed facilities.: }

The advantage of the thermal destruction methods would be that smaller destruction
units might be used for a given amount of the agehts‘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 munltlons from whlch the - agent cannot be separated ea51ly, much
more drastic procedures seem to be necessary. Use of underground nuclear explosions

has been discussed and found technically Lea51ble but were discarded in the earlier

.mentioned case for several reasons, among them‘the'riske involved in handling the

defective munitions”(Hearings before the Sub;Committee-on Oceanography of the
Committee.on Merchant Marine and Fisherles; House of'Representatives Aug 3, 4, 5
ahd 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 released from
their containers, will be destfoyed by_cheﬁical 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»gaseé, which 'need a considerably ionger period to react with

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

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 w1th 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 apparehtly be destroyed as such
and according to the procedurss suggested for pure agents.
BIOLOGICAL AGENTS - |

Biclogical agents may be deetroyed by combustion, in autoclave or by means of
disinfectants. Also, destruction of biological agents has its hagzards, but offers
in general smaller problems than chomical agents, especilally 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. Varicus destruction

- facilities intended for ordinary peaceful purposes already exist.
CONCLUSION

The destruction of munitions and agents iﬁtended for chemical and biological
warfare is technically fsasible.  Because of ths high toxicity asnd infectiousness of
the agents, hazards may in certain cases cause considerable destruction costs duc 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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’ U’\IITED STATES '

Ubrklng Paoer on GW verlflcatlon

This paper examines three poscible areas of CW verification: (l).safety
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features in plants produc1ng nerve agents, (2) the seallng and monitoring of plants
-formerly producing nerve agents, and (3) Sampllng to detect possible nerve agent
production. ' "

" A.  Safety Features of Piants Mahufacturing Nerve Agehts

1. Safety featufes_are,a usual ~- and often distinctive -- attribute of
proceszing facilities which deal with toxic materials. The final stages of
eorganophosphorus nerve agent manufacture, 1nvolv1ng some of the most toxic known
substances, demand espe01ally strlngent cont;ols to safeguard operating personnel
and surrounding areas.. Many, a_though not necessarlly ‘all, of th e following safety
features might loglcally be e“pected,ln counexlon with nerve ‘agent production:

== The building in whlch proces51ng is. conducted is llkely to be unlque

Y
i

in design. The’ spe01f1catlons may call for it to be constructed with

solid, airtight walls and roof with all openings having uaghtly flttlng

=closures with a minimum p0931b111ty for air lea“age A building designed
and constlucted in this manner would make it possible to hove a continuous
pxessure dlfferentlal between the exterior atmosphere, the work areas
‘within the bulldlng and the toxic product production areas. The
maintenance of lower atmospheric pressure in the production areas would
help to prevent anybaccidental leakage of toxic materials from reaching
other sections of the plant or its surroundings.
-- Intermediate products produced during\agent manufacture are highly
- reactive with oxygen and moisture of the atmosphere. In many instances,
the materials are pyrophoric, i.e ,spontaneously flammable with the
atmosphere or its components. ‘Because of this, the cqulpmenx and process
operatauns would be expected to have comprehensive vent CQHLLOl systens.
They would be likely to include pfOVlSlons for inert gas purge of all
equlpment as well as the maintenance of inert gas blankets over all process

and storage vessels to prevent contact with the atmosphere: Vents from.

.
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all prbcess equipment 1ines and storage vessels would probably lead to a
central vent where the gases can either be ‘'scrubbed,” i.e., separated
by chemical and mechanical means, from the atmosphere or “flared,”

i.e., burned under'cdﬁtrolled'donditidns‘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 andAsupply vessels

to minimize the likelihood that accidental leakage could spread.

Within the process building persoﬁnel 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
_persomnel areas. For example, valves which may require manual operation
forAprbcess'control‘could,be'provided with reach rods which extend into the

. operating area through airtight packing glands,-i;e., seals made of an

o 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 in at various

locations in order to permit visual observation of sctivities within the
process area by control operators.

All personnel who work in the general area would probably be Supplied with
individual protective masks. There would be a number of gas alarms located
thfoughout'the building in order to give aubtomatic warning of malfunctiioins
creating a toxic situation. Test énimals, such as rabbits, may also be
kept in cages in critical areas to provide indications of leakage of toxic
matéria}s. 411 persons who enter the toxic area would uormally wear full
protective clothing. Portable radio receivers and transmitters may he
proVided for use irside such protective suits. This would allow standby
safety operators in the corridor to communicate with personinel within the

toxic area.
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-- - Doors into the toxic area may lack handles or other means of‘epening ffom'_
within the toxic area, and exits from the process area would be through air
locks, with self-clOSLng doors. Each air lock would probably be equlpped

with sprays and with suff1c1ent spray heads to thoroughly drench any person
passing through the exit. The flrst or inner spray would llkely be
eonnected to 545%‘eaustic system and the outer spray connected to a service
water system for rinsing;. Waste from these showers would drain into the |
chemical vaste system.. o
p— The process area may be equlpped 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
sﬁilled 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 1n the event of fire in the toxic area.

-- There may be special arrangementa in the plant and process design _

to reduce the hazards of sample takiﬁg. - Special sample chambers may be.
-.provided which discharge a predetermined amcunt of material which will

not overflow sample bottles. An interlock could be provided through the.

wall between the process area and the laborafory‘so thaﬁ<samples can be

passed direc?ly into a laboratory hood without the sample talker leaving the

toxic area. Provisions may be made within the toxic area,io decontaminate

and dispose of ;eturned samples, |

-~ IEmergency facilities, to include air for 1nst rument operation and power
for lighting, operatlon of the air "scrubbers’, and ventilation, may be
provided as a backup in the event of normal power failure. This nay
include a system for automatic activation of the auxiliary pouver source
in an emergency. » ,

2. 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 4 necessary margin of safety may vary significantly from countiy to country,
between civilian and military-run facilities and from one plant to another. There

are al 20 some kinds of commercial chemical production 1, ‘including that involving
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:1organophosphorous compounds, whlch are potentlally very hazardous for plant personnel

» ~?and if not adequately controlled damaglng to the environment Such conslderatlons

*r7;may Justlfy maximum possible safety contr ols in commercial plants similar to what

¥5might be expected in nerve agent productlon,»' However, whlle safety features and

.;ﬂ‘env1ronmental safeguards assoclated w1th nerve agent productlon may be found in some .
,'“ﬁcommerc1al manufacturlng, they are nevertheless - suff1c1ently unusual to merit serious

A:ilattentlon in the bload study oi ‘CW verlficlation.

. B.' Sealing and Monitoring of Production Facilities

l.:; Une task facing a verlflcatlon system fo; an agreemenb prohloltlng productlon

?-Ifof chemlcal weapons is assuring that fac1llt1es which prev1ously manufactured organo-

5if;phosphorous nerve agents refrain from proscrlbed activity.

2. There are-several ways to dispose of former nerve agent plants. For
lenstance, they mlght be converted for commerclal manufacturlng This would ralse one

fytype of verification problem, which has been frequently discussed in the CCD, based on

T“,i:the need to assure that commerclal manufacturing is not ;eplaced or supplemented by

ilm;agent productlon.

*“~.3.' Pormer nerve agent fac1llt1es could also be dismantled and the sites used for

>'fﬁlact1v1t1es unrelated to chemical processlno. ‘While offering verification advantages,

vlfdlsmantllng would be expensive and deny future possible use of the facilities for some

":fnon-proscrlbed purpose.

" 4. - A third aporoach would be to shut down agent fac1llt1es, but to defer the
Hﬁlde01s1on on their further olsp0s1tlon. - 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-
'stlon_Questlon. Assuming the location were known, verification's major role would be
-LTaSSuring-that activity was rot resumed at the site. - One way to gain this assurance
would be through sealing the facility. "This could involve placing some form of
stealing 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 vay 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

rT‘U

" unattended safeguards. hese have been studied in connexion with safeguarding

"7power reactors and other nuclear facilities. A progress report on a joint Canada/USA
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.:‘safeguards:research'ahd deVélopment'project sponsored BY'the Atomic Energy‘Control‘

Board of Canada and the US Arms Control and Dlsarmament 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 1nstruments, ‘the 1ntevr1ty of which would

be assured even though all de51gn and operatlonal detalls were knoua to parthlpatlng‘
governments. o : - I

6.° Vhile it is doubtful that any’ seal or other technlcal varrier could be made‘.
completely inviolable, there may be ways to give high assurance that en unattended
system would show that it had or had not been tampered with. One possibility would =

be specially sealed. containers: around key - valves or ventllatlon equlpment -controls.,

‘The containers might be made of heat re31stant 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 contalner mlght be .locked by using a flber-optlc ,

' ﬂcaole threaded through holes in the: contalner.u. A flber-optlc cable consists of glass

flbers, bonded together with epoxy. Random cross sectlons of such cables show

,dlstlnctly dlfferlng fiber conflguratlons, ‘because of uncontrollable varlables in

allgnlng the fibers during manufacture. Each cable thus has its owun unique "finger-
print", which cannot be duplicated, but which can be recorded by photographing the
optically-polished fiber ends. = An attempt to pull such a sealing cable free or cut

it would distort or destroy the unlque “flngerprlnt“ It would not be possible to

reproduoe an identical "flngerprlnt"‘ An 1nspector equlpped with a photograph of a
cross section of the orlglnal seallng cable would be able to compare its conilguratlon
with that in the locking device and notice any differences. FEfforts to penetrate the
glass container without disturbing the sealing cable caould be made discernible in a

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

, help to make even small holes visually obvious.

7.  Another way to ensure that a closed plant 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'grouud surrouhdinc
the nlant +In theory a seismic device could be installed in or at a closed faclllty
to dete"mlne the presence or absence of vibrations which accompanj manufacturlnc
activity.

8. There 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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*7*54¥f- 1)- _ How would the sensor functlon° - Would it”transmlt.eohtiﬁuouslyvor only.z’
1:$41f v1bratlons exceeded a certain level°‘ S A
S L0 2)  To what degree could the sensors be made tamper-proof?
' 3).. How frequently would a sensor require malntenance serv101ng or 1nspectlon
fﬂfffto assure proper functioning?

4) - At what distances and by what means could sensor 51gnals be monitored?

A ,“:;5) ~ Could seismic detectors dlstlngulsh between vibration patterns? Could they
"f‘be developed to monitor a fully or partlally converted plant to assure that it was not
sﬁi“engaged in agent production?

9} There are other types of sensors whlch mlght be useful in monitoring a closed -

:1down plant if installed in or near the facility. TFor example, closed circult televi-.
Tslon or heat detectors could be of help in determining that a fa01llty was not being

"*used ~In addltlon, there are a number of sampllng ‘techniques -- some of which are

ldlscussed below -- that might be developed for use as remote alarms 31analllng
}jresumptlon of activity posslbly related to nerve: agent productlon.
:?C; ‘Sampling to detect possible nerve agent ‘production. .
e 1. . Organophosphorous nerve -agent production is.characterized by the presence of
ﬁdlstlnctlve chemical compounds in the later manufacturlng stages. They are present
fito some degree in all materials, including wastes, which have come ‘in contact with
.githe final processes. ' | - ‘
) 2. A number of analytlcal technlques, which are at various stages of develop-
;ment for other purposes, might’ have applicability in on-site sampling for nerve agent
3_;Aproductlen. - Japanese Working Paper CCD/301 described one such method, gas chromato-
.“gfaphj‘ . Other techniques of possible interest 1nclude 1nfrared gpectr opnotometry,
athin—layel chromatography, nuclear magnetic resonance spectrometry, emission
'spectography, electron paramagnetic resonance, colorlmetry, engymatic analysis, and
L mass spect;ometry.
V 3. It is probably necessary to concentrate CY compounds present in air, water,
and soil samples before effective analyses can ve carried out by any of these methods.

“Alr 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, Onlyvhighaquality samples are'Satisfactory'for use with nuclear magnetic -

.. resonance techniques. The. following analytlcal technlques, in addition to gas

chlomatography, might be considered for pOSalble roles in ins pection sampling:
-~ Infrared Spectrophotometry detects and identlfles small quantities of
substances by analyzing the structure of molecules. The 1nfrared absorption spectrum

of a compound acts as a sort of "31gnature“ whlch can be compared with spectra of

varlous possible substances.

-~  Thin-Layer Chromatographx (TLC) is a technlque for separatlng 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.

—  HNuclear Nagnetlc Resonance (MMR) is the term applled to spectroscopy used

to detect and distinguish between the nuclear particles present in a sample.

—  Emission 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 possiﬂie, 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 atoms, ions,

molecules, or molecule fragments having an odd number of electrons exhibit characteristic

magnetic properties.

—— . Golorimetry is a quantitative method of measuring the amount of a particular

substance in solution by determining the intensity of its colour. ilost colorimetric

- 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

wltraviolet and infrared.

- Enzymatic Anslvsis. Substances which accelerate chemicel reactions without

being used up in the process are known as "catalysts"; those formed in living cells
are called "enzymes". Organophosphorous nerve agents interfere with the action of an
enzyme, cholinesterase, essentlal to the functions of the nervous system. An
analytical system utilizing cholinesterase might be used to detect and measure

organophosphorous compounds.



:,fratio of mass to chérgé;‘ Usually, the ionic spe01eg are. brought successively to

,~ .£ocus on & fine exit slit and collected on a device which can measure the intensity.

i+ most appropriate. , - A

2

~

— j Mass Sgectrdmet;z uses an 1nstrument that sorts out ions accordlng to the

4o While all of theee techniques are of proven value in analyzing

; Sﬁf.organOphosphorous compounds under laboratory condltlons, their respective
 ﬂ:usefulness for on-site. lnspectlcn has not yet been thoroughly examined. There.
" are a number of factors that need to be taken into account, 1ncludlng sen31t1v1ty,

',jexpense, portability, and speed as well as simplicity qugpgrat;qn_gnder actual

sampling conditith(v_Further'study of the technical aspects of inspection should

;  _:inclgde attention to the question of what kinds of sampling techniques might be

B | g 3 [
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Worklng Paper on. aspects of the deflnltlon of "toxlnv” L -

Accordlng to uhe deflnltlons given in the UN—report on’ chem1ca1 and biological

weapons (A/7575) and the WHO-report on Health aspects of chemlcal and biological weapcns

(1967) toxins are to be considered as chemical warfare agents due to their (dlrect)}_1J
toxic effects on living organisms and the fact that these effects are not depending on
multiplication'of the. agent as is'ths:éharacterisﬁicum of B agents.‘ However, nowhere

has ‘a comprehensive definition.of toxins been given allowing a clearcut delimitation,

: althoﬁgh a'useful description of toxins is to be found in the.working papef CCD/286,

Aprll 1970, of the USA. ~ In s-éomprehensiﬁe treaty'covering'prohibition of deveiopment,

productlon and stockplllng of both B~ and Cw—agents a strlcﬂ definition’ would not be

' necessary. For separaue treaties,’ however, a deflnltlon seems 1nd1spen51ble.,

The term "toxin" is often used in a vague sense., Some authorities consider any .
| , : S .

) poisonous substance of biological origin or occurrence as a.toxin, other authorities

regardAonly 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. - S » - t

The toxic effects of toxins extend over a .wide range, the weakest being comparable
to the less toxic chemical ,warfarc agents-and the strongest to the most potent bio-
logical warfare agents, ThiS'is'exeﬁplified‘in thé table annexed to this paper.

The fact that uome very toxc: compoundv of blologlcal origin have important use
as medical drugs 1n small - quantltlss must be recognized and provided for in a treaty.

 The folloving is an attempt to discuss briefly the implications of different ways iu

define the concept toxing for use in a tréaty dealing explicitly . with todins.

Possible eriteria 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;

" Examples: Bilological, microbial or wmicrobiological, bacteriological,

~(b) Degree of toxicity, type of toxic activity, and mode of action;

Examples:  Highly toxie, toxic in amounts less than one mg, neurotoxdic,
incapzeitating.
GL,71-12895



'“wf:(cj ' The chemical nature of the compounds;"~‘. 7._»‘

. graph 44). This definition will include not only the’ olao31cal toxins of microbial

' ‘,origin (esg., botulinum toxin A) but also toxic compou.nds of plant orlg:Ln (e. g.,convalla—

-';Jhigher potential importance than compounds of other biological origins. One could

.. CCp/333 L
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~ Examples: Protelns, macromolecules, _
(d) Chemical operations produc1ng toxins and p01sonous substances related to toxins.
Examples: Synthetlc,.semlsynnhetlc, chomlcally modlfled.
A definition of "toxins" will very likely have to 1nclude crlterla of more than one
lof the above types. In the follow1ng, some criteria and pos51ble combinations of
criteria will be briefly dlscussed.

' -Natural origin of tox1ns_'

_ One of the more or less unspoken understandlngs w1th the- hltherto presented ‘

"Zconcepts of toxins is that they are.obemlcel_eubstances.resultlng from metabolic prooesses

~oof living organisms. Thus, in the above mentioned UN-report on chemical and bacterio-
- logical (biological) weapons, toxins are defined as "biologically pfoduced chemical

substances which are Very highly toxic and may act by ingestion'or inhalation" (para-

" toxin) and animel origin (e.g., tetrodotoxin and many snake venoms).

For warfare purposes, highly toxic-compounds‘of microbial origin are presently of

- 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
-of potentlal warfare usefulness known today. . |

However, it may turn out Lhat some hldhly toxic: compoundo of plant or animal origin
are suff1c1entlylatuble and easily dlstrlbuued to have a place in a potent weapon
system. In order to anticipate such a situation, it mﬁy be advantageous to include
toxic compounds of any biological origin in the toxin concept.

An interesting fact is that some toxic compounds arisevfrom non~-biological trans-
formations occufring in nature, e.g.,hydrdlysis and oxidation of substances of biological
origin, In a strict sense, these toxic compounds are nOU "hiologically produced", but
ought to be covered by a definition of toxins.

Toxdicity of toxdng

The expression i'very highly toxic" used in the above-mentioned UM report reference
~ is somewhat inprecise. Some toxins merit special considerations as warfare agents

because they are effective in doses smaller, sometimes several orders of maegnitude smallei ]
than one milligr:nme for a ‘man., This‘dose is below the dose limits of today's most

powerful synthetic agents,
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. - If toxdic compounds of any bidlogica;l origin -are conéideréd, this interpretation of

| "very highly toxic™" should include,e.g.,botulinum toxin, staphylococcal enterotoxin,

' " tetrodotoxin (fish, ‘nebrt), and batrachotoxin (frog), see the table. Some of the

i ;WH naturally occurring toxic compoﬁnds; excluded by a definition of "very highly toxic!, are
_). ., © monofluoroacetic acid (plant- Di chapetalum cymosum) and hydrogen cyanide (fungi). '
: | If a minimum effectlve dose is specified in a prohibition, it would appear natural

' _also to specify the mode of admlnlstratlon, since many compounds will differ con51derablj

- in toxicity, depending upon whether they are dintroduced,e.g., intravenously, orally,
: percuuaneously or by 1nha.lat10n. However, it is probably more convenicnt if the critericn
l . of toxins is to be t-.mployed to rcgard all compounds that fulfil the mmmum 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 toxl.n concept for warfare purposes is to include

only the macromolecular (see. below) microbial toxins, criteria may be chosen from their
immunological propertles. In contrast to other tomc compounds , the macromolecular

\ microbial toxins act as antigenes and stimulatu antlbody (antltolan) production.

- Chemical nature of toxing .~

Most of the highly toxic microbial compounds are proteins of hlbh molecular weight.

However, also other chemical types. of compounds are represented, e.g., 2 highly fever-

producmg, non-protein macromolecule 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 constituents.

The only possible delimitations of the toxin concept by neans of pure lj chemical
criteria are by defining toxins as proteins and/or macromolecules, lowever, in clither
case, virtually all highly toxic compounds of plant and animal origin, os well as some
of microbial origin would be excluded. |

UVnthc31$ and semi-synthesis of toxins and of chemically o]owclv relaoted compounds

The criterion based upon some type of biological occurrence oOr 01‘w“n does not cov.
the possibilities of man-made, chemically wholly synthetised subgstances. Weither does b
cover by chemical means modified substances of biological origin or occurrence. Th‘us,
in many cases, slight chemical modifications of highly toxic molecules can pe mads

q o

without major alteration of their toxic properties, ¢.g.1if an extra methyl group 1=

» - . introduced in a part of the naturally occurring batrachotoxin, the toxdclty is soumswhaib
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" enhanced <LD501fOf subcutanenous administration in mice chéngés from 0,002 to 0,001

' mg/kg body weight)., This semi-synthetic compound is best prepared from the relatively
| ~innocent frog constitueﬁtJbatrachotoxinin A, It would not qualify as a toxin, unless a
proviso is made to the effect that compounds, closely related to naturally occurrlng,

nlghly toxic compounds, will be regarded. as toxlns if they have similar toxic propertlesn_

' LSD (ljbcrglc acid diethylamlde)' which is considered as a potential chemical
Qarfare agent, constitutes another exampleo It:-has not.been found in nature, but is
_ very closely related to lysergamide (known from plants of the genera (Argyreia, Lpomea,
and Eizgg), 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‘dedade numerous highly toxic compoundé can be prepared, modelled upon naturally.
“occurrihg complei substances. A comprehensive toxin definition ought to include these
probable éynthetic or semi-synthetic compounds,

It is evident that it might be difficult to cover in definitions all the vquutle:
that may arise in this respect from different chemical operations and an expre551on as
"compounds chemically closely related to toxins' may be used although not totally
adequate. It should be possibleﬁto-overcomo the imperfection by specifying the nature.
of the chemical modifications (e.g., substitution, changé of an amino acid residue,
homologation). N
‘Summarz

The concept of toxins must be clearly and unambizuously defined in a treaty
obligation.

AL definition for treaty purposcs might. be adopted by a selection from the different
criteria listed hereabove, i,e., natural and synthetic @rigin,uthicity:gnd chemical

naturs.




TABLE

Examples of toxins anc some of their properties

Toxin

LDSO’ mouse,

/ug/kg bodyyeight

Biological origin

MOlecuiar weight

Botulinum toxin 4

Tetanus toxin

Staphylococcal enterotoxin B
Ricin _

Batrachotoxin

Tetrodctoxin

Sexitoxin

| Cobratoxin

Convallatoxin

Curare

Strychnine

0.001-0, 00003
10.002-0,0001
.0.1 (ED50 monkgy)

0.6 (dog)
,
8
9
50.
80 (cat)
500-
500

For comparison, two synthetic compounds are included:

Sarin . ’ i

Mustzrd gas

- 100
8,600

bacteria

- bacteria.
bacteria.
plant
frog .
.fish, newt‘

'Vdinbflagellate

" snake
- plant
plant
plant

900,000 *
68,000
35,000 -

80,000

o 399 .

- 319
370
6,800

550

696

334

140
159 -

¢ o3ed
" £€€/a00
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S " Original: ENGLISH

Rt LAY RN s CANADA

* Workiny ‘Pager or atmospheric’ sen51‘g ‘and v grlflcat;_g '_f"*:“:hmh, |
. y of & ban on develooment, production and stockpiling of ... . _: "
et .+ 4w .. ... chemical weapons-. P

Over the past two years many proposals have been put forward for dlscu531on

5
LA e
B

at the meetlngs of the CCD on p0531b1e ways. of verlfylng that an internatlonal wn o
agreement on the prohibltlon of the development,. productlon and stockplllng of ..
chemical weapons is belng honoured by the slgnatorles. These proposals have ranged- -
from the employment of onr51te lnspectlon teams, to remote sensing by .sophisticated. -.
technlcal gadgetry.l The most rellable verlflcatlon scheme is one where: 1nternatlonal
1nspectlon teams are permltted wlthln a country.{ A dlscuss1on of such schenes. -

15 glven in the SIPRI report However the degree of intrusion may not be acceptable
and Canada, along w1th 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 sen31ng of field testlng of cw agents. . _ . .

Flrst the varlous p0331b111tles of monltorlng the. 1ndustr1al ;and mllltary L

act1v1t1es of a country from a dlstance were. con51dered The SIPRI Treport suggested
thet economlc monltorlng of a country mlght ‘provide a good.indication of contraventlon
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 1tself is:not feas_ble _,'
and the smtuatlon would be ,even more dlfflcult with other known chemical agents..:
Nlll we have looked 1nto the p0381bl11t1es of monitoring a -country. by means -of -
:sate_lltes and whlle , e have llmlted expertlse 1n the fleld of military satelllte N
reconnalssance, ve are. unable to v1sua11ze an agency working under-the ausplceS'of

the UN uulllzlng such an aoproach The Brltlsh last year concluded.that:satellites .
uould not llkeJy prove to b° very effectlve. Moreover At would be a:very expen31ve

.natlons and under present polltlcal structures, not the UN B T T T SRR

e et
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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 SIFRI report expressed soms confidence in monitoring chemical
- testing while the UK in their paper to CCD last year expressed doubt as to its

- value, ..-'- . C : -
' 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 detonatlon.of a.
- single artillery shell to the spraying of terraln by an aircraft... - We have chosen
lthe case of a 1arge scale alrcraft spray trial to illustrate the fea31b111ty of
detecting agents downwind of a test 31te, obviously the larger the experlment.
the easier would be the p0531b111t1es 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 relatlvely non-toxic but which
_- possess phy31cal 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 . Downw1nd concentration (mg/m3) and total dosage (mg. mln/m?)
proflles for the follow1ng agents. mustard a representatlve per31stent V~-agent,
and two volatlle G-agents, sarin and soman, ‘were calculated Mustard was assumed
to have been laid down to a contamlnatlon density of 20 gm/m while the others
were assumed to be laid down to a denszty of 5 g/m . These agents are representative

of those which an industrial country with a CW capability might be expected to possess, -

j.e., a persistent vesicant, two volatile nerve agents and a persistent nerve agent.
CalcuIations of the downwind concentrations and the total dosages were made with
the aid of a dlffu31on model which Canada has developed to assess downwind chemlcal
agent hazard. This model is based on classical atmospherlc diffusion models, it
takes into account the nature of the terraln, the absorptlve 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.

-

X . . - . . .
- ' .
. . ' . . . .



-

B

~.

cCD/ 334
page 3

Two extremes of meteorological stability vere assumed, namely slight lapse and
moderate inversion, and the criteria of detectability of agent used was the level of .

_ﬂsen51t1v1ty of the various agent detectlon devices currently available to the Canadlan

Armed Forces. . , _
Our studles have ampllfled 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-

-mately 10 Kms downwind of our simulated source. 4nd, 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
contamination 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 chemlcal
detection of CW agent field testing since we would require knomledge 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 dovnwind of
their source, it is virtually;impossible to.detect others at very short distances.
Therefore, it is believed that remote atmospheric sensofing, by chemical sampling
techniques, is.not a practical approach tc verification unless sampling sensitivities
are greatly increased and some -form of intrusion is allowed. | L

. It is reasonable to assume that chemical sampling capabilities could-be 1ncreased
say a.thousand fold, and used to.identify a nerve agent at an air concentration Jevel of
approximately 2.5 x 1077 mg/m3.. Such.a level of sensitivity would gfeatly 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 own-and,eutside 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 avallaole sampllng equipments., Thus any country with a large land mass
could ensure 1f it wished to carry out a test, that its activities could not be monitored
by a nelghbourlng 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. What countries are“@illing'to'have-sﬁch'instruménta—

.. ‘tion, corntrolled 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
becaiise the country in question may in turn be surrounded by an adjoining country
which is again opposed to this intrusion. Under”suéh'circumstéhcés‘ohe would be

"' forced either to samplé. from the nearest country ‘willing to permlt this 1ntru31on,
- or from international waters, vhich might easily be thousands of miles away. '
In rost 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. We believe that

reriote 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. emall countries but in the case of countries:that‘aré thousands of miles in one:

~dirsction, dilution of the agent cloud over such distances would greatly decrease thsg

possibilities of-detection. Then also, as we have pointed out, some agénts'bécause

+ of -their absorptlve characteristics are virtually undetectable a few kilometres ‘Aoim-

wind of their source, - . . R - ‘ : . g
" 'So far this has all been rather negative. We can suggest, however, a way of
using chemical. “samplers in a ‘verification scheme, which while involving a degree of

intrusion might be acceptable to those mnations 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 industriil development of the world has
outsiripped industry's efforts to dispose of its waste products. ‘In the world today
nany governmént 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 atrospheric 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

éetected by a national pollﬁtion monitoring system which has an international exchénge

~of information.

- 1 ] :
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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 deﬁelop 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 meteorologicai
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 Yorld
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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Worklng aaper on some nroblem concerning the
prohibition of chemical weapons

EIPURRE

During'the informal meeting held on July 7, 1971 with experts present, the
"oelegatlon of Italy dealt w1th three major technical problems which, in its v1ew,
should be tackled with a v1ew to a solution of the question of the prohlbltlon of

chemical weapoas, aamely (l) the complllag 01 a complete list of agents to be

'banned (2) the control of productlon of suoh agenus, (3) the destruction of
T stockplles of chemi cal agents e '

"~ For the Commlttee s further conslderatlon the views of ‘the ltallan delegatlon
are set fozth in this worklag paper. DT Co /‘

(1) With regard to the first problcm - compiling of a complete list of agents

- to be banned - ‘our delogatlon has studled w1th keen interest the various proposals

that have already been submitted by other delegatlons.’ Wle note, however, that the

I

Committee has so far been unable to undeltake a’ thorough comparative analysis of the
proposals and to draw, where po351ble, useful conclusions for our further work. In
this connex1oq we should like. to stress once again- the de31rab111LJ of the Committee
itself taling steps to establlsh a group of experts with the task of studying such .
proposals. It"will be recalled that on 30 June of last year we submltted a worxlng
paper (CCD/289) on this procedural matter.

. Among the various suggestions for the compilatioh_ofCa list, those submitted by
the‘delegation of the Metherlands 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 ail the organophosphorus compounds recognized

today as chemical agents or as very similar to them; and it includes therefore, by its

7

very rcmplehenslveqess, all those which dre-or will be synthetically produced, e.g.

Zarin, Soman, Tabun, V Agents, Tammelin Esters, 1nseot1c1dcs, ete. Even if this

Fa

geineral formula leaves out a number of substances oxflclalTy 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 shousu
not be diificult, houever, te reach agreemeat oi a complete list of agents not coversd
by the formula.

GE.71-14439
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"(2) Concernlng the second problem - contro] of substances to be prohlblted -

~here again we note that the Lommlttee has no sultable body to study and co-ordinate
the various propos:ls in order that the CoLa1ttee itself may undertake a proper

-;:assessment of this problem.-

Some of the working papers and statements of other delegatlons on the control
© question have received careful conslderatlon because of the specific data they contain.
ViiIn his statement of 18 March last the dlstlngulshod representatlve of the Unlted
'ffStates dlscussed ‘the percentage d1°tr1butlon of raw materlal flows in respect of its
;’foverall utilization in the econdmy of a glven country. Accordlng to this statement,
ir;ﬁffthe percentage to be dlverted in order to obtain 10,000 tons of phosphorus agents
. fannually was. only about one per cent of raw material produced and therefore too

“insignificant a variation to arouse suspicion .and justify a complalnt This con-

,clu51on would appear at erst gWance to rule out any possibility of pursulng this
.'ll st of 1nqu1ry _ . _

y,ffzfp a Lf,'however,-we~lookfrone ciosely into the:implioations of the United States
"'rrepresentetive’s argument, the question can be seen in less negative terms. It is
-;;true that the percentage variation requlred for ‘the productlon of 10,000 tons of .
';ﬁpphosphorus agents is small in the case where the quantity of raw material is quite

(.~ considerable. ‘But, by taking into. account smaller quantities of raw material, we

- < find that the percentage variation assumes significant values. Let us assume, for
- exeaple, an cconomically advanced country processtng in one year three million tons
¥ phosphate rock; its raw material production is eséumed to be about one-tenth the

amcunt postulzated in the American =:amgple b’ well abové that of the great majority
of countries in the worlz. Tt must be considered that this hypothetical country in
case of war (and perhaps. particularly in such a case) could not avoid devotlng very
important quantities of raw material to vital economic sectors (fertilizers, fuels,
lubzicant etz.). It is therefore reasonable to estimate that the amount of phosphorus
still avaliaule, from,whioh the quuntities necessary for the production of chemical
agents-could be drawn, would be abeut 50,000 tons; which means that in order to
produce 10,000 tons of warfare agents the country would have to divert 2,000 tons
(4% of the 50,000 tons) which is quite 4 significant variation.

The objection that to take a.smaller parameter for phosphate rock mined or
available could imply a smaller production of chemical agents does not seem convincing.
The quantity of agents produced or to be‘oroduced doesvnot depend on the availability of
rav matericl, but Sentldl1y on nilitary requirements. The latter necessitate that

- production of chemical agents cennrot be kept below a certain level without its

beccning of no military significance.
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Ffom these con51deratlons it seems clear that if only one parameter is used for

" our analy31s, controls are-not -feasible for’the generality of countries, but it is

7A‘ equally clear that the number of countries for which controls do not seem feasible

would be small, On the one nand, there are a very few countries whose production of phos~
phate rock is so large that the percentage variation in respect of rav material that
might be diverted to weapons production would seem insignificant.. On the other, if

we examine the geographical'distrioution of sources‘of.phosphate rock, we find that in
the great majority of countries the .quantity which can be mined is quite small and -

seldom such as to allow them to- be self-sufficient in respect of its uses for solely

'peaceful purposep. Thus the method of using only one parameter, because it is not
"univeisally appllcable, could be only envisaged as a first approach.

In our working paper CCD/304 of 6 fugust, 1970 concerning indirect controls we
formulated a number of questions for a group of experts to work on. Une 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 fﬁrther asked whether in the event of variation

in a single parameter not being significanﬁ in itself, it might become significant

™ when associated with a variation 1n ‘one or more other parameters to be found.

In order to clarify better what we had in mind when we posed these questions,
the example mentioned above may be further con51dered vith particular reference to the
production of phosphorus trichloride and phosphorus oxychloride as intermediates in
the production of agents. The annual production of these intermedlates, estimated on
the basis of the data ‘already used in this example, would come to 5,000 tons which would
be completely absorbed in the production of 10,000 tons of agents and yet would be
insufficient. The shiftlng of a parameter concerning the production of phosphorus
trichloride and phospnorus oxychloride would be therefore of very great importancs.
4 furthcr'que stion to be elucidated is whetner it will also be onilCthle 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 now, be effectively monitored. Additional
parameters based on monitoring of percentage variations in respect of phosphorus and
organophosphorus substances would enable the range'oficontrols’to be extended. Tor
this purpose other parameters could be found and taken into account, and their
correlation would progressively enable us to establish a model for use in an
appropriate computer and thereby create an sffective system of coatvrols applicable to

the vhole world. Ve feel justified therefore in urging that researchers make a

~determined effort to identify one or more parameters which, linked to the first, could

close all loopholes.



© GC/335
‘page 4

We are well aware that the problem bristles with difficulties. Its solution

L 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 1s worked out and proved valld for all cases.

| “YWe share in this respect the views expressed by the Japanese»delegation in
‘JCCD/BOi of August 1970 concerning the collection of statistical data. We appreciate
“the ingenious method proposed in the Japanese paper'fdr the selection of substances
for statistical monitoring. It would be very useful to compare this method with other
tmeﬁhods and procedures which experts from other countries may wish to propose. It
fi‘should be noted that a proposal similar to the Japanese is to be found in the Swedish
f»,@orking paper CCD/322 of 16 March 1971. Moreover, it seems to us that useful
'*;vsuggestions are contained in the "inspection questiomnaire" circulated on July 6,
'3w1971’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
- whether;a.plant is producing prohibited chemical éubstances,'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
whereby a suspicion can be formulated as a basis for a complaiht. This in turn could
be followed by on-site inspection using, among others, the factors and methods
suggested by the United States delegation. |

5In making these remarks of a methodological character we cannol 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 councerning 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.

1
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(3) Lastly, very careful con51deratlon, in our oplnlon, should be paid to the
. question of the destruction of stockpiles of chemical weapons and agents. The

‘Comnittee has already recelved a valuable contribution from the Swedish delegatlon ‘
fﬁ'(worklng 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.

*'“’i unthlnkable, and combustion is not readily practlcable, a more logical course WOUld

appear to be that of chemical: transfonmatlon, whlch 1mp11es a timely study of
. chemical processes and methods to be applled
A closely related problem is- that of controlling -the destruction of chemlcal

weapons. Once again we reiterate the necessity of having available the contrlbutlon .
of & group of experts who should be given a precise mandate and asked to report baok
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 meetiﬁg
Althe Italian delegation shared the'hopelthaf 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 recelved w1ll require further detailed analysis whose conclu51onJ

. should be compared and dlscussed together in another exercise of this kind in order

© to trace the guidelines for. constructlve work before the next UN General Assembly.
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JAPAN

Working paper on a biological approach to the auestion

of verification on the prohibition of chemical weapons

- Organophosphorus chemical agents -

As the SIPRI Report "The Problem of Chemical and Biologicel Varfare, Part IV
Verification (February 1970)"'has described, neﬁve agent plants are usually kept air
tight and operated at a negative pressure.. Purthermore, critical chemical reaction
equipment is handled by remote conbrol dev1ces, anid so forth, then plants are
de31gned to avoid exposure of the chemical agent to workers. Thus, the safety facilities
are presumably completely organiked It is no doubt that continuous and perlodlcal
health examinations are executed Lor “the ldeal labour manag ement.

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 éholihesterase in man, and the inhibition rate
is said to run parallel to the dése. 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 wvhich 1s too small to produce any cllnlcal gsymptom, either SuDJeCthL

or objective, in man. Lonsecuentlj, the measurement oi the change is regarded as a
useful indicator fbr 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 rélatively 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 tissues; and moreover the activity level of the cholinesterase in
the red cells, which are the solid part of the blood, undergoes an irreversible change.

for}

Therefore, the measurement of the change in the activity of the cholinesterase in Loih

<

plasma and red cells could be used as an effective and practicable method in protectiiy:
those who are engaged in activities which have a mossibility of exposure to chemical

compounds of the organophosphorus family.

GE.T1-19161
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- It might be worthvhile mentioning in this context the governmental guideline

‘a&opted in Japan for the pufpdse of maintaining the health of workers in factories

AproduCan or using organophosphorus compounds. Under this volicy, . the diagnosis of

+*.such symptoms as & decllne Ln the level o ct1v1ty of the chollnesierase in the
'blood, sudoresis or excess lve nersnlratlon m1051s or the contractlon oi the pupil

' and miscular fibrillation of the eyellds and the face are subgested as crlterla for

T'vthe periodical medical etamlnatlons. As mentloned aoove, among the four criteria of
3the examlnatlons, a decline in the level of aCtJVlty of the cholinesterase is the

’most sensitive.  Therefore it becomes the ‘best parameter for the biological change

';where the actLVLty-level~of the'chollnesterase in the plasma of a Wbrker.is>found to

~given a certain period of rest for the purpose of‘natural'physical'recovery.f

According to the above guidance, organophosphorus compound producing olants in

¥ our country have made great efforts for the maintenance of workers' health. For
- example, in the case of workers in organophosphorus'pesticide‘prdducing plants, the
level of activity of the cholinesterase in workers' plasma is measured three or five

“times'befcré“ﬁorkeré“start'toiwork in the plant, and therefore, the mean value of

N _whiéh varies from every two weeks to two months according to the toxicity of the
pesticide which is being produced. We have not had any significant incidents for

over ten years up to the present, including the veriod of prodicing 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 oi the
cholinesterase among workers vho are ehgaged"in the nroduction of organonhosphorus
compounds comnared vith that among workers who aré engaged in the oroduction of othexr
chemical coﬁpounds is remarianle.

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. Ou
the other hand, considering the fact that some of the organophosphorus -compounds

nov used for peacelul purposes could be employed as . chemical wpanon and the plants

now producing such compounds could change the nature of production as -the nead arises,

‘a means of verification which covers a wide range, of organophosgphorus conpounds mightl

be useful.

Hby the effect of organonhosphorus compounds."Based on the above guidance; in-a case

'have’dgopped by thirty percent or more, he should be't?ansferred to another post or -

;s

‘the level calculated as before-mentioned is Tecorded as the individual normal level of

Cactivity. fThe workers' level of activity of the cholinesterase is examined regularly,

i e el e aam
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It should be natural that.the facilities of a fectory vary'ecoording to the

_degree of the workers' exposure to organophosphords compounds. However, even in the_
cagse of a plant with ideal eéuinment vhere the possibility of exposure %o organophosphorou

. organophosphorus compounds might be completely. ellmlnated lt would still be neceseary

from the medical point of view, as long as there are workers engaged in the
production, to conduct a medical examlnatlon to completely ensure the safety. In
the case of a factory where precautlon measures are being taken to such an extent
as would completely eliminate the possibility of exposure, no biological change is

détected 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 possxbllltj of establlshlnﬁ a method of ver 1flcatlon based on
the examination of ‘the level of activity of the chollnesterase in the blood of pecnle
working in chemical planfs engaged in the.production of organophosphorus compounds

and whether extraordinary safety measures are being taken in such plants.
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. Sy ' : " :Working paper containing remarks of Prof. Shunichi Yamada,
' . the Univ"efsity of Tokyo, concerning the question of -
:' v S " verification on the prohibition of chemica.l veapons,

presented at the informal meeting on 7 July 1971

L ©° The questlon of verlflcatlon of comnllance with the prohlbltlon of chemical
o weapons :Ls cons:.dered to be extremely difficult because of the close lnterrelatloncnlu
between the production of such weapons and industry for peaceful purposes and aluo
Do ' because such’ production requires only comparatively s:Lmole ‘technicues. e have made o
careful study with a VJ.ev, to flndan' technical methods wh_lch would enable us to
" ‘ - conduct more or less effectlve verification, which, as we have Jusb mentioned, mll
& involve many complexltles, and our na.st study has pade it possible for us to come up
| ' with some sugrfestlons in this refrard._ We believe that a suitable combination of thase
Lo ~ suggestions, though it may be far from perfect as a bmeth‘od of verification of:chemica]__
‘ l ( weapons, will provide us with some ¢lue in our present elforts. This 'oaper tries to
_ examine in more deta.ll our past suggestlons and attempt to nrebent them in °omevhat
' .~ more precise manner. _ _
| Since the question of verification of chemical weé.pons in general is much too wide
l a subject, we have concentrated .on the question of verification specifically reiotipr
, to the production of nerve agents, which a:ce, of course, organophosphorus compound~
i Org anophosuhorus compounds are m.dely used in industry for peaceu.ll purposes in H‘.e
pi‘oductlon of pesticides and it was from the research in pesticides that the discovery
- of nerve agentqurig"inlated, However, unlike in the field of pesticides where effori
'. have been made to lower their toxic e*‘fects on mammals, the development efforts in the
field of nerve agents have been directed towards Jncreamnff their toxic effect. At
' the nresent time the toxic level of nerve agents 1s reported to be between 1,000 and
10,000 tlmes 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 éarin, ‘soman, V agents and all other new types of nerve agents, with a ferr

‘ - exceptions, contain methyl-phosphorus bonds, no chemical compounds with such bonds o

£yl

i used as pesticides. Therefore, should we be able to establish a hi: shlv sensitive
method of microanalyzing a methyl-phosphorus wond, 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/301) 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 hlgh 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 agents es sarin, soman and V agents or their decomposed products which
- might exist in very small quantltles in liquid wastes from the chemlcal plant concerned,
the soil and dust in and around the producing plant or on’ the productlon equipment or
- the workers! clothes, by checking thelr retention tlmes.

Generally speaking, nerve agents are methylphoephonlc egter halogenldes and they

- are converted to methylphosphonic acid by hydroly31s, with their methyl-phosphorus bond

. v N\
. 3
. s

remaining unsevered. = If, therefore, we apply the method of gaschromatography mentioned
above to such methylphouphonlc acid 1tse1f or to its methyl or ethyl ester, which has a
. low boiling point, we might be able to analyse them both qualltatlvely and quantltatlvely.

. 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.

v 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—phoephorus bond, it would be poss ibie 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 dlstance from the plant. It goes without

A D .

saying that the same method, 1f applied in the case of an investigation with direct

access to the suopected plant, would be even more effectlve. Al though we have at

present no such data based on actual experlments, we believe that the method we have
suggesfed can be a possible means of verification and if we could visit, together with .
representatives from other countries; facilities where nerve agents arc ectually handled
“and investigate them, it wouwld provide us with valuable information to prove the
effectiveness of ocur concept.
We put forward enother 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

i ek e =N
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hamounts produced exported and 1mported and flgures for consumptlon for dlfferent

purposes. - Lf oUCh a system worked properly, 1t would contrlbute to the preventlon of

the use of those su. stances for the product -on of nerve agents. Ve should now llke to

-‘-attempt to. explain. this approach 1n rather more detail.

‘Nerve agents-.are organo phosphorus compound° and thelr manufacture requlres
phosphorus_compoundsaas the.pr;ncrpal raw mater;al as well as many kinds of auxlliany

materials or solvents, and the lack of any of them would make production impossible.

- However, ‘since the auxiliary materlals or. solvents used in the productlon of phosphorus
_'compounds are also w1dely used in the productlon of many other lndustrlal goods and it

- would be extremely difficult: to trace the flow of these materlals, it would be practical

to leave them aside for the moment and focus our attentlon cn the flow of. the principal

‘raw materlal, that is, phosphorus compounds. Thus, if we check statlstlcally ‘the amount.
f},of production and consumption of yellow phosohorus, which ‘is the starting materlal, and

* other various important 1ntermed1ates in the production of nerve agents, we should be
able: to ascertain whether or not chemlcal compounds of the oroanophosphorus family are

.. being used for the~productlon-of nerve agents, Although there are various methods ior

" the. production of such agents, which are alreadj known or could concelvable be

developed it would suffice for us to concentrate on some of them from the v1ewp01nt of

the possibility of industrial mass productlon. Important 1ntermed1ates whlch are

- common in those several practlcable methods are yellow phosphorus, phosph01us

trichloride, phosphorus oxychlorlde, phosphorus pentachloride and phosphorus pentasulfld,,
which are all 1nor0anlc phosphorus compounds, as well -as such oroanophosphorus compound&
as, dimethyl or dletnyl phosphi te, trlmethyl or triethyl phosphite and methylphosphonﬁc
dichloride or difluoride. With the exceptions of methylphosphonlc dihalogenides, those
compounds are all used in Treat quantltles as materials or solvents in the manufacturinﬂ
of agricultural chemicals, pharmaceuticals, periumes, dyestuffs, vinyl chlorluo ‘
stabildzer or plastlclzer. Methylphosphonic a01d dlchlorlde or dliluorlde contaLn:'a
me thyl-phosphorus bond, and belongs to a speclal group of chemical compounds. . Ic is
also considered to be an important final intermediate in the production process of
nerve agents and is reporteddas,possessing.itself a highrtoric effect. A though it iso
reported that it can be used as a material for the production of polymers containing
phosphiorus, we do not have any detailed 1nform%tlon on it. . '

In Japan, the statistics on the amounts of the productlon and consumptlon of the
inorganic phosphorus compounds mentioned dbove are systematized and made public.
Recently a survey has been conducted on the flow of those intermediate materials in Javn:..

For the information of each delegation, the tables on the amount of congsumption of
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phosphorus trichloride and phosphorus oxychlorlde in- Japan are attached to this working
;J paper. However, there are not sufficient statlstlcs on .organophosphorus compoundg
i' other than agricultural chemicals. Furthermore, methylphosphonlc dihalogenides,
'?: ‘which have no peaoeful uses, are,_of course, not industrially produced or used in Japan.
v Accordingly, we belleve ‘that, 'if countries do their best to gather reliable statistics
‘in a more systematlc way on the phosphorus compounds end clarify the flow of ‘such
compounds, it would make it possible to some extent %o check the’ p0331b111ty of their
belng diverted to the productlon of nerve agents. Considering the possibility of other
methods of manufacturing nerve agents and of the 1solatlon of intermediates, those
; chemical compounds which we have dealt 'with might not be. the best ones as check points.
o Also, the question of ‘the relatlonshlp between the extent of St&tlbtlcal erxors and the
- amounts of intermediates requlred for the produotlon of nerve agentu ‘might throw some

doubts on the useiulness of preparing such statlstlcs. However, if we iry to minimize

- _;wthe weakness in the system for the preparatlon of” statlstlcs, and countries concerned are

'TCQ persuaded to make them public, it would result in a situation favouring the prevention of

’ fhe production of nerve agents and would help to build np mutual confidence among states.

- ~ .
\-.

We shonld like'now tc deal with a matter which is not necessarily related to any

' concrete means of verification bnt designed to prevent fhe secret development of or

’ 'research on new types of highly toxic chemical weapons:in-fhe future. Last summer, in
r'fhis 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 es! tablished so that, when new chemical substances whose toxic effects equal. ]

or exceed that level were discovered, they ml“ht 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. Ve further suggested as the toxic level to be used as

\.V,_ ‘.

the criterion for this purpose a lethal dose (LDBO) 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 compounde with toxic effects equal to or

exceeding the suggested level: namely, tabun, soman, sarin, VX, a few organophospnorus

\
v

compounds which were mentioned in our working paper submitted last summer‘(CCD/ﬁol) and

in the Netherlands working paper submitted this spring (CCD/BQO), such toxins as
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‘s  botulinus toxin and'tetfodotoxin;:alkaloids”suchiasvaccﬁitine‘and plant heart poisons
such as scillaren. If these. substances need to be manufactured as- nharmaceutlcals or
’for other peaceful purposes, we would be able to agree to report on the purpose, amount
and place of the productlon., A . : . - '

o The crlterlon lethal dose (LDSO) of 0. 5 mllllgramme per kllOﬂramme of body welght

' would be based on hypodermic 1nJectlon, the method by which most of our avallable data
have been obtained. 4Howsver,-thsre '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, 1nhalatlon or. percutaneous absorptlon, and whether we should use a

~uniform méthod of testlng on anlmals, Speulfylng the klnd of anlmals to be used, their’

weight and number. On . these problems.we should like to hear the opinion of pharmacolo:y

‘experts. Tt would.also be desirable to hold further discussions on the question of

. - choosing an appropriate internationalvbody which would carry out suthoritative tests.

in this regard.

-

- . g - ) ’
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'Téﬁlé 1 S
" fmount of Consﬁﬁpfion of Phosbhpruﬁ :
Trichloride (PClB) by Purpose in Japan
, ' ‘ (tons) = - h
/ o
Ycar B , 3 L\. -'.! : | '_}
X |a9es |- 1966 1 1967 | 1968 1969 | 1970 -
. Purpose’ - v o ' .! o h P '
B ; | f T v , i 1 (est.)
~ “igricultural 785 | 1,182 | 1J76L | 2343 1 2.7 3,120
Chemicals - = | (32.4)-| (40.3) | (46.0) (51.2) 1 (53.9) (5547)
Vinyl Chloride 689 | | 877  ‘1.112 f 1.663 1.229 1.280
|  Stabilizer - |-(38.4) | (29.9) | (29.0) | (23.1) (24.4) | (22.9)
1| Dyestuffs 622 | so7 | 677 801 | . 642 493
o A ; (25.7) | (17.3) (17.7) (17.5) | (12.7) | (8.8)
Phermaceuticals m | 1ms | e 122 | 9 175
| | (3.2) | (4.0) | (3.1) | (&7 | (2.0) 3.1)
. Others 2,9 17 . 250 200 250 353 - 532
S (10.3) | (8.5) (5.2) | (5.5) | (7.0) | (9.5)
CTotal - - | 2422 | 2,931 |.3.830° | 4.579 | 5.037 | 5,600
: (100) (100) (100) (100) (100) (100)
| o i P : - ‘ i

Percentage values are given in parentheses.

o
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' Table 2
fmount of Consumption of Phosphorus

Oxychloride (POClB) Ly Purposc in Japan
o * (tons)

Year . o : o , .
' 1965 | 1966 - {. 1967 i 1963 . 1969 1970
Purpose IR : ' : - .

. , R . ‘ - ; (est.)
Plasticizers 1.263 | 1.460 1.963 2.376 . 2.498 2.382
g (42.6). | (42.2) | (47.6) | (48.1) | (48.5) i (53.9)
Pharmaceuticals | 1.037 | 800 .| 79 | 1.0017 | 1,288 | 1.164
0 (Bha) ) (231) | (29.2) | (20.6) ¢ (25.0) | (21.8)
- Perfumes - L 49 45| 91 1 13 107 -
' L (1.6) (1.3) 1 (2.4) | (2.9) (2.6) = " (2.0)

Others oegs | 1157 | 1.2m0
(22.6) | (33.4) | (30.8)

1,233 1.199
(23.9) | (22:4)

1,405
(24

(100)

5.153 |  5.351
(L00) (100)

Total 13,033 | 3.462 | 4120
(100) (100) | (100)

>
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Percentage values ars given in parentheses.
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ARGENTINA, BRAZIL; BURMA,.EGYPT, ETHIOPTA, INDIA
' MEXICO NOROCCO NIGERIA PAKISTAN SWEDEN AND YUGOSLAVIA
Joint memorandum on the prohlbltlon of the develqpmentlugroductron
and stockp;llng>of chemical weapons and on their destructlon

. -
In the Joint: memorandum of the group: of twelve members of the Conferenoe of the

Commlttee on Dlsarmament on the questlon of chemlcal and bacterlologlcal (blologloal)

methods of warfare CCD/}lO), the group had expressed the following v1ews..
(1) It is urgent and important to reach agreement on the problem of cnemloal
, and bacterlolog10a1 (blolovlcal) methods of warrare,”
- (i1) Both ohemloal and bacterlologloal (blologloal) weapons should contlnue
‘ to be dealt’ with together in taklng steps towards the prohibition of their

“development, productlon and stockplllng and thelr effective ellmlnatlon
 from the arsenals of States; '

'(iii) The issue of verlflcatlon is lmportant in the fleld of chemical and
baoterlologloal (blologlcal) weapons, as lndeed adequate verlfloatlon is
also essentlal in regard to the’ suooess of any measures in the field of
disarmament. Reasonable guarantees and’ safegusrds should, therefore, be
devised to inspire confidence in thefimplementation of any agreement in
_the-field of C and B_weapons.'_Verifioation shquld be based on a

i combination ef appropriate‘nationsl and:international measures, which

would'oomplement and supplement, each other, thereby providing an acceptable

system which would ensure effective implementation of‘the prohibition.
This basic spprosch‘was_oommended by the General Assembly of the United Nations

in its resolution 2662 (XXV). B

The group of twelve members of the'Conferenee of the Committee on Disarmament
have talken note Qf the evolution of negotations which has since talken place,

vhereby only the elaboration of a Convention on the prohibiticn of bacteriological

(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 comnitment ‘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 follow1ng elements .on which such negotiations should be based:
N 1, An obligation to prohibit the development,prodnction, stockpiling,
acquisition and retention of chemical agents of types and in quantities

that will be defined in future agreed prov151ons, and weapons uSing such

‘chemical agents as well as equipment or means of delivery designed to

" “'facilitate the use of such agents or weapons.

2. - in undertaking not to assist, receive, encourage or induce any State,

.
i

group of States or international’ organizations in the above mentioned
E prohibited activities. - '

'3. An undertaKing to destroy or convert to peaceful uses, teking all

-
\
'

necessary safety precautions, all chemical agents, weapons, equipment

or means of delivéry and facilities, specially meant for the development,

-‘

. production and sfockpiling or for using such agents or weapons.
4. iAn undertaking to disband and not to establish anew special military
or other forces for using chemical agents or weapons.
5. The problem of verification should be treated in accordance with
the suggestions contained in the Joint memorandum of the group of
twelve members of the Conference of the Committee on Disarmament
(CCD,/BlO) N ,
6. L clear nnderstanding wheroby;future egreed provisions for the
prohibition of the development, production and stockpiling of chemieal -
weapons are not to be interpreted as ih any way limiting or detracting

from the obligations assumed by the Parties under the Geneva Protocol

of 1925,
7.  Future agreed provisions should. be implenented in a manner
designed to avoid ha wnerinb the research, development, production,

possession and application of chemical agents for peaceful purposes or

hindering the ccononic or tCChnbluglCul development of States Parties.

-\
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‘8. Ln undertaking to faciiitate'thé fulléstaprSible exchange of }

chenical ﬁgents, equipment, material arl scientific dhd t .chnological

information for the use of.such chemical égénts for peaceful purposes.

9. A recognition of the principle that a substantial portion of the

savings derived from measures in the field of disarmament should be

devdted 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 pricrity item, agreed provisions for the prohibition of the
development, production and stockpiling of chemical weapons.

| The Group finally exprésses the hope that the elenents suggested in the precedinz
paragraphs would receive general_accept#nce sé that early agrecement could be reached -
on the complete prohibition of the development;‘pfodubtion'and stockpiling of chcmicgl

weapons and on their effective elimination from the arsenals of States.
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* UNITED STATES OF AMERICA

Work Program regarding négotiat;onet .
on prohibition of chemical weapons

I, INTRODUGTION o o

This paper sets forth some . of . the con31derat10ns that are relevant to the questlon

of prohlbltlon of chemical weapons..- 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 respeqtjtouthese agents or offer final Judgements
on thoseaquestlons.that are discussed. The delegatlon hopes that the material
presented will stimulate further discussion and assist the Committee towards reaching

a consensus regarding those considerations that¢are‘imp0rtantAto successful negotiations

. II. SCOPE

This .section (A) sets’ forth major categorles of types of agents and precursors
describing a.number of factors which appear to the US delegatlon relevant to thelr
consideration in the context of arms llmltatlon, (B) descrlbes possible ways of
defining substances that might be’ controlled, and (c) sets forth and dlscusses classes

of activities pertaining to. chemical weapons programs together with relevant arms

limitation considerations

A, Ma1or categories of substances related to chemical warfare include the ‘;

fb110w1ng

1. Single-purpose agents. These agents have no large-scale uses Sxcept

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 ”SLngle—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,

and hydrogen cyanide are well-known examples of substances in thls category and were

GE.72-4602
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J‘-? utilized w1de1y in the flrst WOrld Var. The extent of the - civ1llan uses of these

%agents was described in a worklng paper (CCD/283) submltted earlier by the US

'_ delegatlon°

3. Precursors. Intermediates'of modern agents may or may not have
civilian applications. Phosphorus trlchlorlde, for example, a key precursor in :
: the ‘production of organophosphorus nerve agents, is w1de1y used as an 1ntermed1ate
iln the manufacture of pesticides and plastlclzers. Under present condltlons, agent

1ntermed1ates 4o not assume lmmedlate military 31gn1flcance until processed further

'"1nto an agent, but blnary dev1ces, by u51ng agent 1ntermed1ates as. weapons components,

- could blur thls dlstlnctlon.‘ o

13’."~ Deflnltlons of Controlled Substances

’

f The followlng general criteria’ offer various possibilities. for defining

s el

'j._chemlcal substances which’ mlght be used''for chemical warfare: ‘ L

1:" General Toxicity Standard.’ Mbdern lethal agents are in general much

"more toxic to humans than are pesticides or other. chemicals used in the c1v111an
sector.. A standard related to the toxlclty of present-day nerve agents would -
exclude, for all practical purposes, chemicals which have c1v111an uses. However,
allowance should be’ made for the fact: ‘that a number of super—toxlc compounds have ,
legltmmate medlcal appllcatlons, If a toxlclty standard were adopted it might be .
necessary to provide fér a uniform laboratorY‘method of determining the toxicity .
of a compound The klnd of animals to be used, their number and weight, the

‘ method of appllcatlon of the chemlcal, and extrapolation of effects to humans, are
among _ the factors which would have to be dealt with. Questions regarding the

: appllcatlon of a toxlclty standard might be referred to an international

consultatlve body or some other approprlate international body.

2. Identlflcatlon of Spe01flc Agents. Many chemical substances which .

have been used in warfare or developed for weapons purposes are generally known.
Although a comprehen51ve list of these known agents by name and .specific structural
formula mlght 1nclude 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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.3, ”General”Structural Formule. All presently 1dent1f1ed nerve_agents

are organophosphorus compounds . whlch.exert their toxic -effect by lnhlbltlon of the
enzyme acetylcholinesterase. Con51derable information is avallable on the - '
relatlonshlp between chemical structure and ablllty to inhibit acetylchollnesterase.
A general structural formula might be developed which - would descrlbe ‘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 Blologlcal Weapons Convention relles

on a general formulation which prohlblts agents "of types and in quantities that have
no Justlflcatlon for prophylactlc, protectlve or. other peaceful purposes™. This
deflnltlon is both comprehen31ve and 31mple. Such a definition by 1tse1f however,

- could be insufficiently precise for effective appllcatlon to chemlcals which are
produced in extremely large quantltles for. peaceful purposes.. '

5.. Combination of Methods. Hev1ng various possible prohibitions in

mind, the Committee might conSLder;qhat combination or combinations of criteria

could be appropriate. The advantages might bq‘weighed of using a. purpose criterion,
accompanied by one or more of the other forms df deflnltlon described above. If '
differing prohibitions were to be con31dered for various categorles of agents,,
definitions would be needed whlch could dlstlngulsh such categorles from one another,
?pr example, w1th.respect'to prohlbltlons covering the most lethal types of agents,
a definition might include,.in_additiou to a purpose'Criterion, reference to
structural formulas of known agents end'specification of toxicity levels.. . Binary
compenents, however,‘may not be readily distinguisheble ffom mény industrial
chemicals either by their structural formila or.toxicity. If such intermediates
were to be considered, because of their potential'military'importance,_for specific

prohibitions, it might be desirable toq consider a definition_tﬁat was Dbased on the



‘ 'j:work on questlons concerning CW prohlbitlons° 1

f‘updatlng as necessary.

L eeD/360 e
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*ﬂ‘purpose crlterlon and a llst of known substancesn : There'are, of course, advantages
and dlsadvantages to all of the varlous p0331b1‘ deflnltlons and thelr comblnatlons,

~ which’ should be carefully con31dered by the Commlttee as 1t moves forward ln lts .

'i ..'-,-.' ‘ .
”6., Malntalnlng Eflectlve Deflnltlons. The Commlttee mlght oonSLder ways

~1n whlch deflnltlons could be kept current° .. Examples of poss1ble technologlcal

‘-.developments which could affect the adequacy of” deflnltlons 1n future c1rcumstances )

L ‘,‘.
are: ' . o T
BT

(a) Development of very toxlc chemlcals w1th non-mllltary uses,

(b) Development of blnary weapons w1th "dual-purpose" chemlcal

Lo et cacer Al -

A_components;m _ _ _ o
(c) Development of non—mllltary uses for substances 51m11ar to

present nerve agents;. o , ' ' _ L

, (d) Development of chemlcal compounds whlch have potentlal mllltary

utility but Wthh do not clearly meet tradltlonal crlterla for determlnlng controlled

":substances.' In view of these poss1b111t1es, conslderatlon mlght be glven to . the

- most approprlate means for contlnulng or perlodlc futiire consultatlons to belp 1nsure

‘that the scope of substances to be controlled remains effectlvely deflned w1th

! C., Scope of Act1v1t1es Whlch Mlght Be Controlled

. ..The Commlttee should glve con51deratlon to the various classes of
act1v1t1es pertalnlng to chemlcal weapons programs together with relevant arms
‘llmltatlon factors. ' ' )

_l, Productlon of Agents is a key element 1n acqulrlnﬂ and, over the long

 run, in malntalnlnw a chemlcal warfare capablllty The current process oI manufacture

of modern ‘lethal a@ents is.a sophlstlcated one carrled out in hlghly spe01allved

facilities. These characteristics. give rlse to 1mportant cons1deratlons bearlno on

the question of nerve agent productlon controls
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(a) Inltlatlng nerve agent productlon is a complex task, Considerable

. time is requlred to construct a new agent plant, convert another chemlcal fa0111ty to

agent productlon, or even to reactlvate an agent plant whlch has been shut down for
more than a short perlod i The englneerlng dlfflcultles whlch must be overcome are"
conSLderable.-‘ The cost of establlshlng a nerve agent manufacturlng fac111ty of _f"
the type usedAln the past 1s many tlmes greater than for a productlon fa0111ty for:p'
commerc1a1 chemlcals. These consrderatlons may not be fully appllcable 1n the‘:'pdiw
case of productlon of components for blnary weapons._

(b) Whlle it may be reasonable to assume that there are relatlvely )

few chemlcal fac111t1es which mlght be used at the present tlme to make organophosphorus

chemlcal warfare agents, 1nformatlon is 1nsuff101ent t:determlne whlch fa0111t1es 1n '

fact have thls capablllty and have been engaged in agent productlon o o

| ' In the case of nerve agent productlon facllltles, pOSSlbllltles for Mh
demllltarlzatlon range from 01031ng or "mothballlng” plants to convers1on or B
destructlon. ‘Measures Wthh mlght be useful 1n ensurlng that requlred actlons were

taken are dlscussed below 1n the verlflcatlon sectlon. ‘

Sl Productlon of weapons »“’

1

A (a) Chemlcal munltlons manufacture uses substantlally the same the :
of metal—processlng fa0111t1es used to make casrngs for conventlonal weapons. . Fllllnc
of munltlons with agent, on the other hand,.characterlstlcally is a hlghly SpéClallzed
process carried out under strlngent safety and securlty controls The fllllng of
chemlcal munitions w1th nerve agent would normally be carrled out at or ‘néar the '
agent productlon facrllty, where approprlate condltlons for ha.ndllng hlghly' toxic
materials would already exigt., This would be a 1esser ocn81deratlon 1n the fJ.llmb

of munitions using less toxic materlals such as chlorlne, phosvene or poss1ble

' components of" blnary weapons

(b) In cons1der1ng poss1ble approaches to prohlbltlng productlon
of chemical weapuns, the questlon of munltlons mlght assume varylng 1mportance

dependlntr on the nature of the agents belng utlllzed



" be utilized at anytime for making weapons. Thus: the activity which it seems-most

.f;suggests the existence of substantial quantities of‘chemical arms in present day
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LEAE L T(i) DualéPurposeeAgents.“: A great'many'COuntries would,'of

course, -éontinue ‘to possess production fa0111t1es for, and: large quantltles of,

- such chefiicals as chlorine and phosgene for peaceful 1ndustr1al uses after. any

~ chemical-weapons agreement. “Such. production facilities, or, current stocks, could:

'ejreleVant ‘toirestric¢tin this area would. be productlon of munltlons rather than

- productien‘of agemtsy .. . T o B G
(ii) Nerve'Aﬂeﬁts;, On the ether hand, in-the case of knowm

nerve ggent munitions, the agents themselves. do not have large-scale neaceful uses,

" and their possession in any quentity, ‘even when not fllled in munltlons, has
'mllltary significance. Thus, controls affecting productlon of agents would appear

" “to be of partlcular lmportanoe in connexlon w1th such weapons as those usmng nerve ...
 agents. - ' Coe ‘ :
: “%.  Stockpiling. - Possession 'of stocks cf chemical weapons: is-esgential to

_maintenance-6f ar-immediate chemical capability. While there is evidence which . -

"arsenals of -several nations, storage of chemical weapons.by its nature is not a
':readlly 1dent1f1ab1e act1V1ty "Several'cons;derainns seem pertinent 'in relation to
: 'stockplhng ' : o P
| R (a)” There is general uncertalnty ‘over the size and composmtlon of
chemlcel weapons stocks in existence. =
' (b) A capablllty to retallate promptly inkind to a chemlcal attack
is one deterrent against initiation’ of chemlcal warfare.

| (c) Destructlon or demllltarlzatlon of stocks, crlven. the toxic nature
of modern agentsg requires tlme-consumlng and carefully controlled processing under
stringent safety precautions. To ensure that none of the toxic agent escapes 1nto.
the inviromment, a destruction facility must be operated under the principle of
"fotal containment".  Another major concern is the disposal of the end-products of
the agent destruction. These end;products} while relativeiy non~-toxic in themselves.,
might have a serious adverse effect if introduced into the enviromment in large

~quantities.
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4‘4;n1 Research and Development

(a) Research. Certain lethal agents were an accldental by—product
of 1ndustr1a1 insecticide research conducted in: 01V111an laboratorles. It may be _

dlfflcult to tell from the nature of research on tox10 substances whether or not

such research is part of a mllltary programme. It may also be dlfflcult to
dlstlngulsh many aspects of research for offen31ve purposes from research for
defensive or prophylactic purposes.,' At the same tlme, it is possible that a number »

of countries will attach 1mportance to the contlnuatlon of research for defens1ve
purposes.

(b) Development of promising CW agents and of meansﬁbr dlssemlnatlng
them are explicitly mllltary activities and g0 beyond the stage necessary for des1gn

“of defensive measures.' However, development,. like research, is an act1v1ty of low o
v1s1b111ty. V

III. VERIFICATION
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The Commlttee faces a number of ' important questlons w1th regpect to possible

~

™ means of verification, both national and lnternatlonal . This section sets forth a

’

number of con51deratlons (A) on the relationship between the scope: of prohibitions

- and verification, and (B) regardlng the fea31b111ty of . pOSSlble specific. verification
elements such as (1) seals and monitoring devices, (2) information exchange, (3)
declarations, (4) remote sensing devices, (5) inspection v151ts, ‘and (6) moni toring

- of imports and shlpments of ‘certain specific materials.

A. Relationship Between Verification and Scope

Varlous p0531ble combinations of CW prohlbltlons ‘would be 11hely, in order

to be effectlve, to requlre various measures of verification. Comprehensive

Moreover, comprehensive prohibitions, by covering 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 relatlve merits of a phased

approach in vhich some activities are prohibited. 1n1tlally and other actlv1t1es at

A

« . .
w~ .

subsequent stages. For example, a simultaneous prohibition of production of certarn
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

P

prohibitions would, by deflnltlon, most completely limit chemical warfare capabilities.
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l‘;assurance of compliance than if prohlbltlons were placed 1n1t1ally on productlon alone,
As lndlcated earller, possesslon of a retallatory CW capablllty has-been generally

3_con51dered to prov1de one deterrent to the flrst-use of chemlcal weapons by others.

A stata po eesslng chemlcal weapons could feel that 1t requlred a very hlgh deﬂree'i”“' |

1jof assurance that others would be taklng the same steps it was: to take, befbre agreelng
to prohlbltlons whlch, ‘when 1mplemented, would leave it with no ablllty to ‘retaliate -

't:promptly Thus, one posslble way some states mlght be’ satlsfled with a somewhat

'.{'lower level of 1n1t1al assurance would be 1f the dlsarmament process took place
t’ln stages, that is, in the example under dlscuSSLOn, if production of certain classes’

" of agents or weapons were prohlblted 1n1t1ally whlle destructlon of stockpiles were =

A;to take place in a subsequent stage.

L B;_ Verlflcatlon Elements

-

. l. Seals and Monltorlng Dev1ces. The posslblllty exists of assurlng
‘that CW activity does not take place at "mothballed" facilities through the use of

',_seals or monltorlng devices of the types whlch have been studied in connexion with

nuclear safeguards. Phi s poss1b111ty has partlcular relevance. w1th respect to a
phased process 1n which CW productlon faCLIltleB are shut ‘down but not lnltlally
 dismantled. Durlng the Iast session of the CCD the delegatlon of the Unlted States
1subm1tted a worklng paper (CCD/332) whlch descrlbes the nature and poss1ble utlllty '
“of seallng and monltorlng dev1ces.' : o R

2. Informa.‘tlon Exchange G.'Lven the complexlty, a.nd the prospects for '

growth and change in the chemlcal 1ndustry throughout the world, provisions for_~
.information exchange might play a useful‘role in verifying chemlcal Weapons-- - =
Hllmltatlons Conslderatlon might be glven 1n the Committee ‘to the types of

) 1nformatlon whlch would be helpful Poss1b111t1es mlght 1nclude 1nformatlon
regardlng (a) cuantlty, types,and uses of oroanophosphorus products, (b) auantltyq‘
types9 and uses of dual purpose chemlcals, and (c) intended use of maJor ‘dew '

chemical productlon fac111tles.

3. Declaratlons Two types of declaratlons whlch mlwht be con51dered in

‘connexion w1th chemlcal weapons prohlbltlons are
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(a) Declﬂratlons Regardlng Act1v1tles. The Commlttee mlght examine_

the utlllty of perlodlc declaratlons regardlng act1v1t1es releVant to’ n egrcement as
one means to help reinforce implementation of an agreement. ‘For exemple, annual ;,_
statements by parties, having the effect of afflrmlng their compliance w1th an agreement
might. be considered. The Committee mlght examine whether declﬂratlons which set forth
annual natlonal production figures for substences llmlted by an agreement would offer

to parties an additional degree of. assurance of continuing observ.nce of an cgreement

In the case of a prohibition.of nerve-agent productlon, for example, it would be .

expected that parties would. reglster zero productlon or a very smoll 1mount destlned

Tfor scientific .research. To emphaSLZe a party's contlnulné commltment to an nbreement,

-such declarations might be endorsed or issued at the hl shest bovernmentﬂl level.

(b) Declarﬂtlons of Fa0111tles. Declaratlons mlbht also be - consldeled

that. could be helpful in lncreqslno the effectiveness of va rlous means of verification.
For- example, submission by parties of lists J.dentlf.‘ylnb and loc ating faCllltles c.pabie

of handling highly tox1c materials would be of help in verlfylng prohlbltlons of

‘production. VWhat types of fﬂ0111t1es mlght be included in such lists, and whether the

lists should conteln supplementﬂl 1nformatlon regsrdlng past and present activity ot

particular 1nstallatlons, could be a subject to be examined within the Committee.

4.  Remote SenSan DeVlces. The questlon of possible utility of remcte

sens:.nb devices to detect ev1dence of CW act1v1ty is being studied in various countrle,.
The present level of sensor technology, however, ‘does not appear to offer significant
prospects, in the near future, for the development of lonb-ranbe sensors that could
detect evidence of the manufacture or storagze of chemical a gents. The two prlnCLqu
problems in, this respect are the dlfflculty of echleVLng suff101ently great sen31t1v11v
over large dlstances and the fact. that substances resulting from prohlblted and non-
prohlblted activities may give closely 51m11ar readings. A

5. . Inspection Vigits. The Commlttee should conSLder pos31b111t1es for -

- on-the-scene Verlfloatlon,vlncludlng such questions as how locations to’ be visited

are chosen and what might be expected to take place during a v151t in on—the —-3cene

. inspection by technically qualified personnelmay be the most- eff1c1ent end direct way

of resolving a serious question concerning implementation of chemical prohibitions

at a given site.

6. l‘fonltormh of Imports and Shlpments. Certain chemlc‘l substuneea have

limited commercial application. [ disproportionate increase in lmnorts or shipments

cf these materials might be significant in verifying observance of an agreement.
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57IV INTERNATIONAL OPGANIZATIONAL CONSIDERATIONS

L number of questions pertaining to international organizational conSiderations

,‘could have possible relation to ‘measures containing prohibiticns on. chemical weapons.
“:;This section discusses (A) 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
'TvbeIOW).would of course-be-siénificantly affected by the manner in which questions in

the precedinb sections, pertaining to scope and tc verification, were. hgndled._

‘L. Consultative Body o
. -In assessing‘which apprmaches to the achievement of restraints on chemical

' weapohs are promising .and which are not,-consideration might be given, at an appropriate

'.-stage in the work.of the Committee, to whether establishment of a standlng consultative

f hody - would be helpful and, if so, what its role mléht be. While recent multil ateral
”f:erms control agreemente.have not established or deflned special roles for a body of |
this sort, avconsultative-group mighf be able to perform!ccnstiuqtive.ﬁunctions: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 N
t‘element of-assurance to: potential parties to an agreement. Participation in the;
consultative body of appropriate "overnmenmql, military,  and scientific representdtives
"might - in itself establish increased international ccnfidence, understendinb, and
o-operatlon in dealing with problems 1nherent in the implement ation of restraints

on CW. . o §

1. Possible Functions.

(a)  One function of a consultative body might be to keep abreast,
fhrough the participation of appropriate military and scientific experts, with the .
military potential of Varioue advances in chemistry. Such a function on the part .
of a consultative body might be particularly relevant if a-chemiccl weapons agreement
defined. controlled substances using such criteria as a general toxicity standard cnd/oi
identification-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 cxiteria, (ii) should be classified as single-purpose or as- dual-
purpose, (iii) should be- conSidered & precursor; and whether in liﬁht of these
assessments the substance: should be classified esione controlled or nroscribec by the

relevant definitions. -
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(b) Another pOSSlble role which mlght be cons1dered for a consultatlve

.body could be in helping to: assure parties to. a treaty that its prov131ons were being

carried out. Such u body might, for exampl_, be the re01p1ent of reports from partles
to a. treaty regarding their compllance with 1ts prov131ons for destructlon of existing

stocks of lethal chemical agents and. chemlcal 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 énd'new chemical. production facilities. A

consultative body might also rqcéive‘questions'from parties regarding implementation

" ,or observance of the Cw'agreement\ - In this connexion the consultative body might be . .

the locus fbrvarrangingninspectigﬁ,visits to clarify an ambiguous situation and to
restore confidence’ that- an agreement was being observed.

2. Ortanlzatlonal Con51deratlons.

(a) Operations. It would be necessary to conSLder in advance of

' determining whether to establish- a. consultetlve body the way in Wthh lt mlbht perform

the functions expected of it. Attentlon would need to be.devoted to questions such

as the powers that a. consultative body . mlght have to initiate e actions, to make

recommendatlons, and to solicit the co-operation.of" parties in the resolution of any
problems that might arise. It would also be necessary to conslder_such'prgctlcal
questions as funding, headquarters, staff, an& types of services to be, provided. Farties
to an-agreement would naturally'wish_tb avoid unnecessary costs in implementing any
agreements in the CW area ard would not wish to establish a new international organization
or assign ney functions to an existing orgarization unless subkstantial benefits"could
be expected in the solution of problems involved in implementing the agreement.“

(b) Membership. The question of membership and participation in suoh
a consultative body would be an iﬁportant one -for pote ntialiparties to an agreement.
One possibility might be to agree that representatlves 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 “CthltleS.

(¢) Relationship to Existing Orhanlzatlons, Slnce a consultat1Vc bod/
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 orgzanizations might also be
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g considered, It mlght be useful to con91der what tles a consultatlve body would need
to have with such offices as the Uhlted Natlons Secretary-General or with the United
Natlons Securlty Councll, the~United Natlons General Assembly, or Unlted Natlons

spe01a11zed agencies, -and haow these might best be prov1ded for.,,,bl e

o 'ﬁ.:_ Relationship to the Securitv Council _ S _.,:Z.”, -qu“-" o
, S A number of, ‘recent arms: limitation’ treatles have contalned provisiens which'.-
-speclflcally ‘recognize. the- pre-eminent role of the Unlted Natlons Securlty Couneil in.
‘deallng w1th matters affecting internatlonal peace and securlty." In view of the
'1mportant securlty implications. any new agreement restrlctlng chemlcal weapons - would -

- have, members of the Commlttee may wish to COHSldeT whether 1t would be of walue to
}‘reafflrm in an approprlate manner the: rlght of partles t0 submlt complaints of.
_ vlolatlon to the Securlty Council- together w1th all posslble evldence, and .to: get-forth-
f'an undertaklng by partles t0 co-Operate’ 1n carryln£r out any 1nvest1gatlons the

Security Counc11 might 1n1t1ate. e

C. Review Conference. .

The Commlttee might welgh the advantages of a perlodlc revlew conference
v.as an addltlonal means of assuring-the COntlnued effectlvenses of a CW agreement.,. ‘A |~
review conference could conduct a broad examlnatlon of whether the purposes and oo
_'prlnc1ples of the agreement Were. belng reallzed taLlng 1nto account partlcularly any... \
new sc1ent111c and ‘technologioal developments relevant to the agreement . The
dlscuss10n of 1ssues and problems at a- review: conlerence could be of asslstance to the
subeequent work of any consultatlve body Preparatlons for a reVLem conference could
be entrusted to a consultative body, .if one had been establlshed

B
OTI{ER QUESTTONS |

NS

A number of other questlons .could arlse in the course of conslderatlon of possible
prohlbltlons relatlng to chemlcal weapons.s These mlght lnclude'(A) rclatlonshlp to.
the Geneva Protocol (B) facilitation of lnternatlona] co- operatlon 1n the field of..
peaceful‘appllcatlons, (c), prohibitions of ass1stance to thlrd partlcs vlth respect
to‘proscribed activities, (D). entry into force, (B) duration and withdrawal, and
(E):amenaments. I | .

A

I Relationship to the Geneva Protocol:

In connexion with the achievement. of any new restrictions on chemical vweg pons
a questwon will naturallj arise as to the relatlonehlp between theSe restrictions and

eflstlng restralnte in the Geneva Protocol. comm;tt e memoers may therefore wish to
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" consider whether .any new agreement on ¢hemical weapons should contain prbvisions noting
" the importance of- the Geneva Protocol and ensuring that nothing'in the agreement could

,Y . be interpreted as in any way llmltlng or detracting from obllﬂatlons assumed under the-
s Geneva Protocol.
’L-

B. Pacllltatlon of Internatlonal Co-operatlon _

In v1ew of the fact that restraints on chemlcal weapons will have an-,
E important bearlng, directly or 1nd1rectly, on dctivities in peaceful'sclent;f;e and
".industrial areas, the Committee may wish to consider‘whefher it would be pracfical and
~ desirable for any new prohibitions to be accompanied by provisions that ‘make clear
the 1ntentlon of" partles to- co-operate with-other states or international organlzatlons
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
’ Weapohs'Conﬁention and the Treaty on‘the an-Prbliferation of Nuclear Weapons. It
would therefore, seem loglcal to cons1der ‘the deSLrablllty of approprlate provisions

in the case of restraints on chemlcal weapons.

v("«; C. Assistance to Third Parties

; Since parties to any new agreement would ve' accepting restrictions on their
activities, it would seem logical to cohsiaer‘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 provisiens, which have been .
included in recent multilateral arms centrol 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 imporfant because a new agreement would affect weapons of established military
significance. The Committee could consider whether a relatively large or a

" relatively limited number of ratifications ought to be necessary before a new agreement

vould enter into force,. This question could have relationship not oply to the

3 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 gquestions of duration and withdrawal are handled in
(W any new chemical weapons agreement will have a relationship to the possible scope ef any
{

new prohibitions and the extent of reassurance provided to parties through agreed means.
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".of verlflcatlon.. These lssues are in turn related to such questlons as the overall

: stablllty -of any new: agreement and the extent of capablllty remalnlng in the hands

of any nation.to deter- the lnltlatlon of chemical warfare by others° Approaches to

‘the question of duratlon could range from cons;deratlon of an agreement llmlted to a
“': fixed number of years (w1th p0391b111t1es of contlnuatlon or renewal), to an agreement
: of indefinite duration. Intermediate approaches mlght also be’ envxsloned. " Procedures
.ffor w1thdrawal could also vary, in part dependlng upon whether duratlon was llmlted or .

o 1ndef1n1te.n

F.  Amendment . : .ﬂt,’aﬁ_' L , _
" Procedures for amendnents could assume, partlcular slgnlflcance in the case

of chemlcal-weapons.prohlbltlons._ Chemical weapons and agents relate to a fleld of

v ;sc1ence ahd technology.which is rapidly expandlng and Wthh may undergo baslc changes .
. in the future. ‘Thus, technloal aspects of prohlbltlons formulated in the llght of
" technology ‘existing in one decade could be 81gn1flcantly dlfferent in another decade.‘

" Whether amendments should be relatlvely eaSLer or more. dlfflcult to adopt could also

be related to the manner in vhlch the lssue of duratlon was handled
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'BULGARIA, CZECHOSLOVAKTIA, HUNGARY, MONGOLIA, POLAND,.
ROMANIA, UNION OF sova SOCIALIST REPUBLICS :

Draft Convention on the prohlbltlon of the development

production and stockpiling of chemical weapons
and on thelr destructlon

Bulgaria, the Byelorussian Soviet Socialist Republic, Czechoelovakign_ﬁhngary,
Mongolia, Poland, Romznia, the Ukrainian Soviet Socialist Republic
and the’Union'of Soviet Socialist -Republics

The States Pertles to this Conventlon, o

Determlned to act with a view to achieving effective progress towards general and

.complete dlsarmament 1nclud1ng first of 21l the prohibition and ellmlnatlon of ‘all

types of weapons of mass destruction -~ nuclear; chemical and bacteriological,

Convinced that the prohibition of tne development, production and stockpiling of

 chemical weapons and their ellmlnatlon, through effect1Ve measures, will fa01lltate

the achievement of general and complete disarmament under stirict and effective
1nternatlonal ‘control,

Convinced of the importance and urgency of ellmlnatlnd from the arsenals of
States, through effective .measures, such dangerous weapons of mass destruction as
those using chemical agents,

Recalling that the Conﬁention on“£he Prohibition of the Development, Production
andlStockpiling of Bacteriologicel'(Biologicel) and Toxin Weapons and on their
‘Destruction affirms the recognized objective of effective prohibition of chemical
weapons, | ‘ ‘ : ’

Recognizing tne-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 Protoceol
has already made, and continues to make, to mitigating the horrors of war,

Reaffirming their adherence to the priuciples en& objectives of that Protocol

and calling upon all States to comply strictly with them,

GE.72-4746



- Recalling that ‘the General Assembly of the Unlted Natlons has repeatedly, and
»:fpartlcularly in resolutlon 2827A(XXVI) of 16 December 1971, condemned all actions
. De51r1ng to contrlbute to the strengthenlng of confldence between peoples and the
'Jfgeneral 1mprovement oi—the 1nternatlonal atmosphere,;ﬂ.'

Desiring also to contrlbute to the reallzatlon oft. the purposes and principles of
the Charter of the United Netions, o

Determlned, for the sake of” all manklnd, to exclude completely the p0351b111ty of

hedchemlcal agents belng used as weapons,iz - TT'”"';] . .
' Convinced that such use would be- repugnant to ‘the con501ence ‘of manklnd and that
f.no effort should be spared to minimize thls rlsk,
ZVfVHave agreed as follows: '
. ARTICLE T | -
" Each State Party to this Conventlon undertakes never in any C1rcumstances to'd
.'develop, produce, stockpile or otherwise acqulre or retaln
. (1) Chemical agents of types and in quantltles that have no Justlflcatlon for
‘ peaceful purposes; ' _ ' o , .
(2) Weapons, equlement or means. of dellvery designed to use such agents for
"hostile purposes or in armed. confllct ‘
. ARTICLE II ' _ N
Bach State Party to this Conventlon undertakes to destroy, or to dlvert to .
peaceful purposes, as soon as poss1ble but not later than ........ months after the-
.entry 1nto force of the Convention, all chemlcal agents, weapons,; equipment and means
of dellvery specified in Article I of the Conventlon which are in its possess1on or
under 1ts Jurlsdlctlonior control. In 1mplement1ng the provisions of this Article all
: necessary safety precautions shall be observed to protect populations and the
environment. - |
ARTICLE IIT o |
Fach 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 Stafe; group of Ztates or international organizations to manufacture or otherwise
acquire any of the AfenL s, weapons, equipment or means of‘delivery specified in '

Article I of the Conventlon.
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| | ARTICIE TV o
~ Each State Party to this Coﬂrentfon‘shall,ein‘acoordance'vith°ife?coﬁstitutioﬁal
processes, fake any necessary'meanreseto prohibit'end prevent development, production;
stéckpiling, acquisition or retention of the agents, weapons, equipment and means of
dellvery spec1f1ed in Artlcle I of the Conventlon, w1th1n the territory of such State,
under 1ts Jurlsdlotlon or under 1ts control anywhere.
. {‘ ARTICLE V

The States Parfies to ﬁhe'Convention Undertake to consult one another and to

co—operate in solv1ng any problems which may arise in relation to the obJectlve of,

or in the appllcatlon of the provisions of " this Conventlon. Consultatlon and

co-operation pursuant to thlseArulcle may -also -be undertaken - through appronrlate

.1nternatlonal procedures within the framework of the United thlons and in accordance
"with its Charter. o 4 ’ '

. . ARTICLB VI
(l) Any State Party to the Conventlon whlch finds that any otner State Party 1s

'actlng in breach of obllgatlons der1v1ng from the provisions-of this Convention’ may
" lodge a complalnt with the Securlty Councll of the Unlted Nations. - Such a complaint

‘should “inclide all poss1ble evidence confirming lts valldltj, as well as a request for

its consideration by the Securlty ‘Council.

(2) Each State Pa rty to the Conventlon undertakes to co-operate in ‘carrying out '
any 1nvest1gatlon which the Securlty Council may initiate, in accordance with the
provisions of the United Netlons Charter, on the basis of the complaint received by
fhe Coﬁncil The Securlty Council shall lnform the Stﬂtes Parties to the Convention
of the results of the lnvestlgatlon. '

ARTICLE VII

Each State'Earfy to the Convention undertakes to. provide or'support'assistence,
in accordance with the United Nations Charter, to any Party to the Convention which
so requests, i1f 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
detreCfihg from the obligations assumed by any State under the Geneva Protocol of
17‘Juﬂe{l925 for. the Prohibition of the Use in War of Asphyxiating, Poisonous or Other
Gceesgvond of Ba cteriological Methods.of Worfare, as well as under the Convention on -
the Prohlultlon of the Development, Production and btockpllrng of Bac*erlologlcal

(Biological) and Toxin Weapons and on thel¢ DeSuructlon
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. 7 ARTICLE IX
(1) The States Pa rtles to the Convention undertake to facilitate, and have the

' f{fright to participate in, the fullest possible - exchange of equipment, materlals 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 1nd1v1dually or together w1th other States or 1nternatlonal organlzatlons

to the further development and appllcatlon of scientific d;scoverles in the field of

chemistry for peaceful purposes.

(2) This Convention shall be lmplemented in a manner deSLgned to avoid hamperlng

V*fnthe economic or technological development of States Parties :to the Convention. or

e international co-operation 1nfthe_f1e1dxof peaceful chemical activities, including
i 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 Pérty accepting the amendments upon their acceptance by a
_ majority of the States Parties to the Convention and thereafter for each remaining
- State Pzrty 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‘@onvention by submitting a proposai to this
effect to the Depositary Governments, a_confefence 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 tneepreamble and- the provisions of the
Convention are being realized. Such revien.shall take into account any new scientific
and technological developments felevant to ‘this Convention.

S ARTICLE XIT

(l) 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 withdraval 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 extraordinary events

it regards as having Jjeopardized its supreme interests.
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~ ARTICLE XIIT:
(1) This Convention shall be open 'to all States for 51gnature. ‘Any State which

does not sign the Ccavention before its entiy 1nto force in accordance with paragraph (3)
of this Article may accede to it -at any time.

(2) This Convention shall be subject to ratification by signatory States.
Instruments‘of ratificétion 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 'vaernments,‘including the Governments designated
as Dep051tar1es of the Convention. ' |

(4) For States whose 1nstruments 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 inétruments of ratification or accession.

(5)‘ The Depositary deernmenﬁs shall_piomptly inform all signatory and acceding
States of the date of each signéture, thcldate 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) Tais-Convention shall be registered by the Depositary Governments pursuant
to Article 102 of the Charter of the United Nations.

ARTICLE vIV

This Conventlon, the Chinese, Inglish, French, Russian and Spanish texts of which
are equally authentic, shall be deposited in the darchives of the Depositary Goverrments.
Duly 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 5
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UNITED STATES oF AMERICA .

Worklng Paper on deflnltlons of controlled substances

In the "Work Programme regardlng negotiations on prohlbltlon of chemical weapons"

(CCD/360) the United States delegation set forth several general criteria which might
~ be useful in defining substanees that cquld:be used for chemical warfare. This paper

"presents -more detailed“information-on these1criteria‘and"discusseS’some of the

advantages and disadvantages of each. It deals specifically with the principal knowm
single- and dual-purposé lethal agents, their mode of aetion, and how %hey might be
defined. T 3 : I

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 utlllty as chem;cal warfare agents is the
carbamates. These two types of chemlcals are commonly called nerve agents because
they act by dlsruptlng the nervous system. Compounds related to '"mus tard gas“, althouyn
less toxic in general than theforganophosﬁhorus and carbamate compounds, comprise a
thlrd group of potential 31ng1e—purpose agents. |

NERVE _AGENTS

" Mechanism of action of nerve agents

The very high tox1c1ty of many or anophosphorus and carbamate compounds is due te
their ability fo interfere with certain enzymes of the nervous system, giving rise to
the term "nerve 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.

#*Reigsued for technical reasons

GE.72-15105
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At certdin points in'thevnerﬁous'systém‘thére are gap3'in fhe electrical pathvay :
E along which signals travel. A chemlcal, acetylchollne, is used to transmit the signals |
"across the junctior. When an electrical signal reaches one side of the Junctlon,
acetylcholine is released. This substance moves across the Junctlon and activates
muscle or nerve cells on the other side. - After sufflclent actlvatlon has taken place,

the acetylchollnesterase present nearby in the body destroys the bullt-up acetylchollne.

blocklng the catalytlc actlon of the enzyme Acetylchollne then begins to build up in
all the muscles' because the supply of effectlve enzyme has been depleted. Since the
y body provides no other means for stopping the activation process, tho muscles remain

'f-"switched‘oh" and'cannot be "switched of £, AlI the muscles - even those pulling in

‘f'j.opp031te directions - try to contract. The‘result is that all co-ordinated action is

, lost and the muscles go into a state of v1bratlon (flbrlllatlon) and then become
'»-paralyzed. This applles not only to’ the muscles of the arms and. legs, for 1nstance,

' Jbut aléo'to those that control resplratlon The cause of death is usually asphyx1atlon

"i follow1ng paralysis of the resplratony muscles.

‘Structural formulas for nerve agents

Since organoﬁhosphorus and carbamate nerve agehts'exert their toxic effect by
blOCklng the action of acetylchollnesterase, there .is a strong correlation between
the. toxlclty of a nerve. agent and its inhibitory effect on this enzyme. As a result
of studies of the functlonlng of acetylchollnesterase, there is considerable
_information avallable on the structural features which would make a compound an
-effective nerve agent and tnerefore of potential utility as a lethal chemical warfare
agen¥t. This 1niormatlon can be summarized in structural formulas vhich describe the
spectrum of - organophosPhorus and carbamate compounds vhich are most llkeTy to be
" developed as lethal agents (see Annex A).

Al ouper-toxic org anophoophorus and uarbamate compounds knovm to us could he
\ daqulbed by two rrer\eral structural formulas This deflnltlon would be relatively
blmple 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 formulss
would not be applicable to all super-toxlc compounds, especially those which may be
discovered in the future. Using this broad criterion, it would not be possible to
separate completely compounds which have peaceful.uses from those useful only in
warfare. TFinally, the chemical components of binary weapons wovld not he covered under

this criterion.
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" MUSTARD-TYPE COMPQUNDS - >+
» Mechanlsm of action _ N o : o =
B -halogenated sulphides (sulphur mu.stards) and B-halogenated amines (mtrogen |
| mustards) form a third category of potentlal slngle-purpose lethal agents. 4 typlcal
’ representatlve of this group 1s bls-(2-chloroethyl) sulphide, ‘the "mustard gas' which -

wvas used in large’ quantltles ln World War I. .The mustards act first as a cell 1rr1tant
and then as a cell polson on all tissue surfaces contacted The exact mechanism of
l_the toxic action is not well understood However, mustard-type compounds are knowm to.
react W1th certaln nltrogen atoms present in. nucleic aclds.. The phys1olog1cal action

i of mustard compounds resembles to _Some- extent the action of lon1z1ng radlatlon in

- changing the function and structure of cells. For this reason some nitrogen mustards

" have been used in cancer treatment.. ' DU

Structural formulae for mustard—type compounds
The formulas shown ‘below might be used to descrlbe the sulphur and nltrogen _

[

mustards- _
sulphur mustards: :.l.ij — 3 - CH2 .CEZ.
. nitrogen mustards:-ll. R‘\\\\ _
' , ' : AR CH,——— CHy;——C1
R / - T

R and R': = substltuted or unsubstltuted allphatlc and aromatlc 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 mustards which would be useful only as chemical warfars
- agents. B ‘ " ‘
TOXICITY LIMIT

4 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 which are potential chemical warfare

agents.

TN
: \
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_4A crlterlon based on a tox1c1tv llmlt uould have the advantage of helng dlrectly

';:related to the potentlal danger from aipartloular substance, Furthermore,'.

determinations of -toxicity are already routlnelv conducted in laboratories in many

- countrles.‘ Thlsatechnlque is used espec;ally in connexion w;th development of new -

drugs .and: insecticides. - . . , ' - ,A ’ .
However,. laboratory procedures for tox101ty determlnatlon are not unlform from

jcountry-to country - -or even within a single country. Accurate, reproducible toxicity

3{3vslues can be obtainedAon]y iffthe testing procedure and .form of presentation of ' |

", results are. very carefully specified in advance.: e _ o

- A toxlclty standard. would be applicable to’ known super-toxlc substances or any

':asuper—toxlc substance discovered in the future. However, it would probably.not apply

- to mustard-type compounds, dual-purpose agents, and components of binary weapons Sane

~these substancesware comparable in toxicity to many chemicals used exclusively for

~ peaceful industrial purposes. : ' - . L

* LIST OF KNOWN AGENTS AND PRECURSORS

A comprehen31ve list of known 31ng1e_purpose agents and precursors by name and

g structural formula is llkely to include most of the agents currently in natlonal

: arsenals and thelr precursoers. Chemlcals Wthh are likely to be srgnlflcant components

 of binary weapons might also be. placed on such a llst. 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 Unlted States are marked with an asterisk.

At present it is not pOSSlble to be certaln if all the maJor agents in the

- arsenals of States or under development would appear in a list of thls type Further—

more, a definition based solely on a Tist of known sgents could be circumvented by a
slight modlflcatlon of the structure of an agent on the list or bv develgpment of a
nev type of super~toxic agent
PURPOSE CRITERION

A general og;tgx;gn; such as that in the Blolomlcal Weapons Convention, vhich

‘prohibits agents "of tjpes and in quantltles that have no Justlflcatlon for
prophylactic, protective or other peaceful purposes”, would PKQYIQe the simplest and
most 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 w1dely dlscussed 1ethal agents whlch are also used on a large scale
for peaceful purposes are chlorlne, phosgen,, hydrogen cyanlde and Cyanogen chlorldetg

~ Bach of these dual-purpose chemlcals was used as a lethal chemlcal agent in World

War I.

Mechanism of action

Chlorlne and phosgene are 1ung 1rr1tants which exert thelr toxic effect by
damaglng the. breathing mechanlsm Phosgene, for example,-lnaures the caplllarles_in
the lungs and leads to seepage of Watery fluid info the air sacs. When a lethal

‘_amount of agent is recelved, the air sacks become 8o flooded that air is excluded

and the v1ct1m dies from lack of sufficlent oxygen‘ .
Hydrogen cyanide and cyanogen. chloride-affect bodily functlons by inhibiting the

' enzyme cytochrome oxidase, thus preventing the normal utilization of oxygen by the

body tissues. - Oxygen starvation occurs in the cells and tlssues vexry qulckly Death
occurs as a result of paralysis of the' resplratory centre ln the brain which controls
the nerves involved in breathlng and through 01rculatorv fallure

Possible definitions ‘

The agents in the dual-purpose category are reiatively few in number and possess

- . diverse chemical structures. Neither a - toxicity limit nor a strucfura1 Formula would

appear to be useful 1n dellmltlng possible dual—nurpose agents.._

However, the dual—purpose agents which were used in Wbrld War I or have been
developed since then are generalLyweLl known. For this reason 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 1nc1uded in such a list are those glven halow:

Potential dual- purnose agents

chlorine 012.
S o;

R o
phosgene | C1~C-C1
hydrogen cyanide HCN
chloropicrin 0130-N02
cyanogen chloride Cl-CN

' 0
trichloromethyl ' 1
chloroformate 9130‘0"0‘01
diisopropyl | S .
fluorophosphate F—P—(O—lso—CBH7)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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ANNEX A. Possible Structural Formulae for Nérve Agents
1. Organophosphorus Compounds
The general structural fornmla for potential- ofganophosphorus agents proposed by
“the Netherlanda in CCD/32O (shown below) : :

1

Z

\/
/\

) | _ o X

- R=

- in which . . »
Y=0ors - - S
Z=0o0rS -

X=F, CN, NB, SR'', S(CH ) SR' ; S(CH ) s (R")2, s(CHé) N(R")z, s(cnz) N (R”)3

R = (Substltuted) alkyl, cycloalkyl or hydrogen
R' = Alkyl, dlalkylamlno
R = Alkyl’

would describe the graat maJorlty of organophosphorus compounds known to be potent

”~'-inh1b1tors of acetylchollnesterase and at the same tlme would exclude compounds whlch

currently have important peaceful uses. ,
This definition appears at first to be very broad, but on réview it is apparent

that at least one type of super—tox1c organd’hosphorus compound, o, O—dlalkyl S-alkyl

* -phosphorothiolates (shown below)

Re 20
0

B
R o \$\€_

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/BZO) 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.
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prov1ded by ‘the general formnla.“‘

. 1mportant civilian uses. =~ - - _

.4 more ‘general expresslon for potentlal organophosphorus nerve agents can be n_p‘

A= O, 3, Se - ,
By, C, D may’ be any atom or group of atoms.

o Thls deflnltlon would 1nc1ude all compounds covered by the Netherlands general formula,
- 0 O—dlalkyl S-alkyl phosphorothlolates and - all super-toxlc organophosphorus

compounds which ‘may be" developed in ‘the future. However,. many of the compounds

L 1nc1uded undexr the second formula above would not be'super-toxic; some would have!

. 2. Carbamates

The carbamates are another class of chemicals from whlch extraordlnarlly toxlc

- compounds with potentlal utlllty as chemlcal warfare agents mlght be developed-

Although carbamates do not contaln a phosphorus atom, they functlon as nerve agents in

much the same fashlon as organophosphorus compounds.= The carbamate group
0 : . .

I |
( 0-C-N=), which is the characterlstlc structural feature of this class of compounds,'

conta.ms the very common elements ca.rbon, 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—toxlc carbamate compounds :
H\. H
N———C-—————OR"
/
. RY
R = 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 some compounds used in the civilian

sector. It does not appear poss1ble to design a general structural formula for

" carbamates which would include only the super—tox1c carbamates.
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UNTTED STATES WORKING PAPER ON DEFINITIONS OF CONTROLLED SUBSTANCES
LHNEX B. SINGLE-PURPOSE IETHAL AGENTS AND PRECURSORS °

Coumon Nanme

Chemical Name Structural Formula T
. .
AL Jzrve agents: . ‘ - , ke
1. Tabun, Gk’ Ethyl N,N-dimethylphosphoramidocyanidate ' C2H5O'f'N(CH3)2
S . s
i f/ Isopropyi ﬁlethyiphosphonoflxlofidate' Lo
2._ Serin, GB ‘ 7 ride ‘o A |
| | |l .- cH -
CH,-P-0-CH~
JEN . - - . _._..‘....:_ | \CH
| F T3

3. Soman, GD ‘1,2,2—Trimethylpropy1 meth.ylphosphono— |

fluoridate 0 'C<CH )3
Bl D
' CHB—P_O—UH
L \\\‘CH
! : ’
\

/0 US slendurd agent

o B

&5
]

-
oo}

G9¢/ao0 .



Cermmon MName

Chemical Name ‘

Structuial Formula

A

4. Ethyl Sarin, GE

Isoprepyl ethylvhosphonofluoridate

CoHs

Ol
N
C.H -T

F

CH

.H/// 3

-0-CH

~
) CHBZ

Cyclohexyl methyiphosphonofluoridate

(0]

I,
3 R
B -

"CH,-P-O-CH .

" CH —CH.

272

o
~ CH5=CH,,

CH,- |

'0-Ethyl S-2 diethylaminoethyl

ethylphosphonothiolate.

l} . ,C2H5_

2 5 1
oC H

C H_-P- S-CH CH -N -

\cH

5::.

: ‘.'-fg



Common Name

. Chemical Name

TN

Structural Formula

7. £miton, VG

0,0-Diethyl S-2-diethylaminoethyl

phosphorothiolate

0

8.  Edemo, VM

0-Ethyl S-2-diethylaminoethyl
methylphosphonothiolate

0-Ethyl S-2-diisopropylaminoethyl
ethylphosphcnothiolate

| 1) ,Cols
C H 0-P—5~CH,~CH,~N_
E 8,
| 0C,H, - 20
o ..
I LCH,
CH.-P-S—CH_~CH_—N 5
54 2 2w
1 C,H
0 H, N
t C H?iso
C.H_-P-S~CH —CH -N 2
255 7 772 T2 TN .
- .C Hflso
oC H 3
275

- ¢ a3ed
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Common Name '  Chemical Name ' '~ Structural Formula

10, VX % 0-Ethyl S-2-diisopropylaminoethyl S e
' T : methylphosphonothiolate 0 - o s T
o ’ TR 03H7lso o
CH3-P—S-CH2-CH2-N
o o CBH7130
ocHg 7

) 1. 33SN O-Ethyl S-2-dimethylaminoethyl o
- ) o methylphosphonothiolate. . = "6 o ) - A
'. | e >éH IID'SVC;!‘H‘lCH a3 -
Hy-P-8-CH,~CR,-N 0o
- T3
",j QCQHs .

B. Nerve Agent DR v o : o I S
Precursors T o o S0 T e e T

_ ) o - ‘ o b Cl

1.  Dichlor Methylphosphonic dichloride . ) CHB—P\ .

' : o SN v |

* US etanderd zgent



- ‘ "\ " 0 - < /7 N
Common Wame Chemical Name Structural Formula
2. Difluor Methylphosphonic difluoride 0
CH-—4——L’//-
3, None N,N-diisopropylethanolamine, —'J.so
2fDllstfopylam1noethanol - - HC HQ—CHQ_N - 3
' o \C 87—180
4. Pinacolyl alcohol 3, 3-Dimethyl-2-propanol (’JH3 OH
O~ j? —CE— _—CH3
, H
3:

69¢/a0d

‘G eged .
| g xeumy



S 'cvg-cy
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D O\
- MW
_ S
Common Name Chemical Name . Structural Formula
B. Mustzrd-type Agents
1. Mustard gas¥ Bis(2-chloroethyl)sulfide ) S'-(—CH2 CH, 01)2
2. HN-1 Ethyl-bis(2-chloroethyl)amine ‘ CZHS-N +0520H201)2 '
3, HN-2 Methyl-bis(2-chloroethyl)amine ~ CHy-N ~-CH,CH,C1),
4. EN-3 . ris(2-chloroethyl)amine . N{CH,CH,C1);
5. Sesquimustard o 1,2-bis(2-chloroethylthio)ethane . (CH2' SCHQCHQCI):Q.
6. T ‘Bis(2-chloroethylthioethyl)ether 0 —{-CH CH, SCH,CH,C1),
7. Lewisiite 2-chlorovinyl dichloroarsine ' CHC1CH — AsCl,

* United States standard agent. ' o
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UNITED oTATES OF AMERICA

Wbrklnngaper on storage of - chemlcal agents and weapons

Introductlon

. The US work programme on cw (CCD/360) p01nted out . that "while there is evidence
which suggests ‘the ex;etenqe‘of substantlalﬁquantltleS.of“qhemlcal arms in present day

arsenals of several. nations, storage of chemical-weapons by'its nature'is not a

o readlly 1dent1f1able act1v1ty." " This .paper examines the storage of toxic chemical

agents and weapons and the extent to which storage may be observable. -The paper '
olscusses overall conflguratlon of storage areas, as well as features of storage,_such
as securlty, malntenance, and safety. p The US Delegatlon believes that an examlnatlon

of these ‘questions is relevant in cons1der1ng verlflcatlon questlons connected with

‘  possible prohibitions regardrng possession and stockplllng of chemical weapons (CW)

and CW agents.

The information eet7forth?below ig drawn largelysfrom US experience. While

. similar features could be -expected to applyrto CW storage ‘elsewhere, it is not known

vhether all states possessing CW stocks employ analogous methods to cope with such
problens as security and personal safety.‘ By making avallable information concerning
US storage methods and some pos31b1e alternatlves, this paper is intended to contribute
to the establlshment of a factual basis for examlnlng verification in relation to
stockpiling. " .

1. General Considerations

g;Storage of chemical agents and weapons inyolves 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. Phys1cal security may be provided by maintaining
gtrlct perimeter controls to prevent unauthorlzed access. Malntenance can be
facilitated by arranging munltlons or. o+her chemlcal contalners so they can be easily

and completely 1nspected, by using leak .detection and alarm systems, and by having

GE. 72-15043
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'ﬂfdecontamlnatlon supplies and equlpment avallableo.' Personnel can be protected by.

regulatlng_access, by providing protectlve clothing and decontamination facilities, and

: 'by-ensuring quick‘access to specialized medical services in‘the event of exposure to a
Qchemlcal agent. ‘

i -2.' Perimeter Securlty

J..,.'~ ,.‘ AT

e
ey

- Chemical aeents 1nd weapons can he stored both w1thln restrlcted areas of
rccnventlcnal munltlons depcts and at separate locatlons. i lee'nrlitary storage depots
in gencral the per1meters of areas contalnlng chemlcal agents or weapons are-

‘characterlstlcally protected by securlty fenc1ng.' They may. also bé- duarded by rOV1ng

-patrols and monltored by'mechanlcal senslng devices. Access is limited to controlled‘*

-checkp01nts ‘and normally requlres ‘a spe01al pass or documents° However, none of thesew

V»phys1cal securlty precautlons are unique to cW storage.'

Perlmeter safety measures to protect personnel agalnst posslble leakage " ontHe

'iother hand, ‘may be 1ndlcat1ve cf cw storage.- Regular sampllng of the air around g

perlmeter " one meéasure- common to ‘CW storage areas and not normally found elsewhere.

="Meteorologlcal and’ alr Sampllng/recordlng stations housed in ‘small sheds alonb “the

r.perlmeter have beeri used Tor this purpose. ' Portable sampling equlpment has dlso” been o

‘shown to be effectlve. Another method of checklng for 1eakage is to place cages
'fcontalnlng test anlmals at selected polnts on the perlphery as well as" inside- the
',torage area.’ - s

The most.readlly v1s1ble 1ndlcatlon of storage, assumlng 1o effort “to wlthhold
-,knowledwe frrom’ persons in the 1mmedlate area, mlght be warnlng s1gns.' ‘Such 51gns i

could e poeted alonb perlmeters of CW depot areas alertlng pe: ‘sonnel to the presence

of hazardous or toxic’ naterials. Wnlle they mlvht not be visible to- persons entering -

a general military storage area in which chemicals were also stored, spe01al s1gns
‘could warn those approachlng the chemlcal sectlon of the hazard’ 1nvolved and of what
‘protectlve eoulpment maJ be’ necessary to galn admlttance Perimeter” guards patrolllng
aréas where chemlcals are stored mlght be expected to carry ~ ‘or have readllf '

_avallable - protectlve masks. Persons enterlng the 1mmed1ate area of foxic materwals

storage mlght be expectod to wear 1mpermeable clothlng and to carry protectlvc masks. -

3, - Conslderatlons Relatlnrr to Tvpes of Materlals Belng Stored

otora@e problems dlffer accordlnD to the type of agent that 1s belng stored

- Some of the agcnts used in World War I, such as chlorlne, phosgene and hydrooen cyanldc,

require less stringent storage precautions than do mustard or nerve agents, althouwh

such basic requirements as mohitoring of stocks for leakage and prec utions for salety
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K:;i;'are similar. Alrusampllng equlpment mlght be used to warn of leaks, -emergency -

vprotectlon ‘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) requlres lmpermeable protective clothlng as well as masks.’

It might be expected that such equapment would be worn by persons serv1c1ng stocks of

these agents. Msdlcal fa0111t1es for treatlng organophosphorus nerve agent casualtles
would have available a supply of antidote, such as atropine and 2—PAM chlorlde, as well
as equ1pment for rapld blood analys1s.e. Suoh supplles and equlpment would not be found

- at medical facllltles connected w1th storage areas contalnlng only conventlonal weapons.'

, Also avallable in the 1mmed1ate storage area would be decontamlnatlon equ1pment, such as

vehicles with pressurlzed spray tanks and decontamlnatlon chemlcals such as super

" tropical bleach for use in neutra11z1ng agents from leaklng contalners or a001denta1

spllls.. ' A
-In addltlon to perlmeter warnlngs, slgns may be used w1th1n a chemlcal storage
area to alert personnel to the exact nature of the hazard they would face 1n the event

"~ of an ac01dent “Under S praotlce thls has been done by postlng large SLgns w1th
 symbols 1nd1cat1ng the type of mater1a1 belng stored. In the 1nterests ‘of ensuring

1max1mum safety of personnel, hazard lndlcators mlght warn if "spe01al hazard" materlals

(such as nerve agents) are present ‘and 1f so, whether they are volatile (GB),

. - requiring maeks, or les§’ volatlle (VX), requlrlng protectlve SUlts as well as masks..'
4. Storage of Bulk Agent and Fllled Munltlons

Chemlcal agents are stored in bulk contalners or in fllled munltlons.: 'Filled

-chemlcal munltlons would normally be kept in mllltary storage depots. . Bulk agent

.- might be stored either at munltlons storage depots, or at locatlons assoc1ated w1th

production or with fa0111t1es for the fllllng of munltlons. ) :
For bulk storage the US has used "one—ton” cylindrical steel drums.. “Bulk .

containers offer the advantages of llmltlng the number of units that need to be
1nspected and, because. they are deslgned spec1f1cally for storage ourposes, of
m1n1m1z1ng long—term dangers of leakage. They are also suitable for compact storage
under a variety of. condltlons ~ in the open, in bulldlngs, or underground

' Storage of agent in fllled munltlons entails more complex malntenance problems
over the long run because of the 1ncreased number of items to be monitored and the

somewhat greater rate of deterloratlon. If munitions are stored with thelr explo»}ve



" atior near productlon facllltleS.4 In elther example the structures used might

CCD/366
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31.components, they would need to be malntalned also in, accordance w1th procedures for.

) storage of hlgh exploslves., KUnder US practlces, hlgh exploslves are kept in w1de1y-
. spaced, revetted and relnforoed concrete bunkers.),‘ ' ‘

H.'t5 Storage Area S Size and Conflguratlon S

o A varlety of conflguratlons are, poss;h;e w1th1n a chemlcal storage area.~s Bulk
_V'storage of agents can be carrled out in the open, in . various: types .of : shelters,:.or
i derground.g Open-alr storage of contalners in rows. is perhaps most convenlent.for
systematlc malntenance purposes.:_ waever, other :pogsibilities range from stacklng
ffcontalners 1n compact tlers under sheds at mllltary depots to warehcuslng bulk. agent'
Taphyslcally resemble standard storage sheds ax; bulldlngs - at least externally ~and
' could be large or small, closed ox open, or hlgh or low.
- Large volume storage at one, locatlon offers more efflclent use. of equipment and
‘f*fac111t1es.” The convenlence offered by concentrating storage at one: locatlon might,.
. however, be offset by other factors such as.a deslre to make storage- less visible. and
'cless vulnerable by dlsperslng stocks.; Pllled munltlons mlght be ‘expected’ toioccupy -
' larger storage areas than would 31m11ar quantltles of agsnt in. ‘bulk. contalners.; '
) N Fllled munltlons have tended ‘%o be placed in widely-separated magazrnes which. were
:bUllt to store conventlonal weapons as well.;' Other. structures offerlng suitable . .
protectlon agalnst weather damage and meetlng approprlate standards fcr chemlcal and
exploarve hazards could ‘also be used. Some munltlons may Eé stored cutsrde, under
canvas or . srmllar covers. I warnrng slgns are. used on bunkers or other: storage S
structures, 1t would be expected that they would 1nd1cate nat. only a- chemlcal hazard
but whether exp1051ve components are also present _ Such 91gns could offer the only
ready external means of. dlstlngulshlng bunkers contalnlng conventlonal munitions from
bunkers storlng chemlcal munltlons.“

6. Alternatlve Patterns of Storage.‘.

Whlle the precedlng descrlptlons are representatlve of some actual storage
practlces, they do not exhaust the many possxble alternatlve ways to handle the problems
., connected w1th storage of chemlcal a@ents and munrtlons.;‘ Other- methods might cost moze,
or sacrlflce some devree of personne1 safety. . They, might, however, be considered worth
-the p0551b1e extra costs and safety rlsks by a country pla01ng particular emphas1s on

;conceallng its stockpiles.
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Evidence of chemical‘weapons’stpfage 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 doxng away with or hiding safety features.

For example, removal of warning- markers from’ perimeter fenclng, entry points, and
within storage areas would ellmlnate the most obvious sign of chemical storage. Use
of small, hldden air sampllng stations in-place of permanent, fixed meteorological
‘facilities would remove another 1ndlcator. Material and related equipment, such as
bulk storage containers and decohtaminatien equipment, normally stored in the open,
could be kept out of sight in buiidings of in below-ground storage.

Safety measureé; which might'be'necessary or highly desirable in connection with

- storage of substances such as nerye agents, would not, however, be equally necessary

for storage of binary chemlcal weapon ‘components. Any accldental leakage from binary

munitions would not present a hazard substantlally greater than that posed by many

chemicals in 1ndustr1al use. v . _
v In general, there would appear to be only very limited opportunities to

" distinguish chemical agents and weapgns storage from other munitions or military

storage. These opportunities would seem particularly llmlted at any 81gn1flcant
distance from the immediate storage area. Furthermore, such indications of '
chemical storage activity as may be avallable to persons near. or at a storage facility
are largely of a type which could be relatively ea811y altered. Thus, while some
indications of CW storage may be visible under certain conditions, it is questionable
whether theszs will be significantly-helpful in formulating a reliable and negoﬁiable

'system of verification of possible CW stockpiling.
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UNITED STATES OF AMERTCA

Working Paper on .the destructlon of chemlcal weapons

/ ThlS paper describes env1ronmental protect;on and -safety.procedures used in current

United States operations for demilitarizing limited quantltles 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 stockpl;es.

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 practicai factors relating toc the disposition -of weapons
cbntaining one of the most toxic types of chemical agents.

Growing concern: for envirohmental safeguards has been reflected in the United States

- by an increasing body of laws and regulatlons controlllng governmental as well as prlvatu

. actions affecting the environment. The major United States legislation affecting

destruction of -toxic materlals-ls the National Environmental Policy Act 9f‘1969. This

“Act requires that every propdsed.Federal Govérnment action sighificantiy affecting the

quality of the environment include a deétailed 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 Army 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 fto prepare a
statement detailing its destruction plans. Comments on the Army's proposals were

requested in February 1971 from interested Pederal State 'and local agencies, including

GE.72-15046
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'the'United States Department of Health, Education and Welfare, the.State of Colorado,
,t’and the Denver Regional Council ofIGovernmentsr A revised statement was made available
to the Council on Environmental Quallty and the . public in December 1971. It is

: 1 ant1c1pated that destructlon will begln 1n 1973 and require approxlmately eighteen months

“to. complete. , _ R : . :
 The environmental impact statement 1n thls case, w1th attached plan- for

demllitarlzatlon and dlsposal of waste products, 1ncludes over 850 pages of dlscu951on

' and supportlng data. As requlred by the Act,,lt contalns a detalled dlscus31on concernlng

pOSSlble adverse env1ronmental effects of destructlon, and relates these effects to

‘ varlous alternatlve methcds of destruction. The plan for destructlon offers full relevant

background 1nformatlon on all aspects of demllltarlzatlon. This 1ncludes technlcal

descrlptlons, wlth apprOprlate photographs, charts, and dlagrams concernlng the munltlons

' to be destroyed, the s1te at whlch destructlon is to be" carrled out and the proposed

~destruction and dlsposal prooess.- The descrlptlon of prOposed demllltarlzatlon

: operatlons covers. methods of transportlng the munltlons from the storage area to. the

holdlng and demllltarlzatlon building, removal of 1nert parts and their decontamlnatlon,._

dralnlng of agent from munltlons through a chemlcal plpellne to agent deactlvatlon

: facllltles, detOX1f1catlon of. agent, and proce991ng of waste re31due in a centrlfuge/

Spray dryer system prior to. flnal dlsposal Safety controls, 1nclud1ng prOVlSlonS to :

.prevent any release of agent durlng normal destructlon operatlons or as a result of an

M accident, measures. to control by-products released durlng detoxlflcatlon processes, and )

alarms: and equlpment to protect personnel are descrlbed The resultc of pllot tests j_

(us1ng s1mulated avent) are also provided. .

of the types of lnformatlon necessary in order thﬂt respons1ble agenc1es may con31derA"'

whether a given plan for destructlon of toxlc substances provides adequate env1ronmental

' safeguards. These excefpts also offer an 1ndlcat10n of the rlgorous nrocedures tnat _ '

must be followed in carrylng out destructlon of chemlcal weapons

”Background

This environmental impact statement presents the programme for the demllltarlvatlon »

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.

.x. . I

 The following excerpts from the summary portlon of the statement are 1llustrat1ve ;;;
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'or in the event of accidental munltlon functlonlng.
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“'VThe M54 oemllltarlzatlon efiort was 1n1t1ated in August 1969 by a speCLal group

designated Task:Force Eagle ..; Instructlons and guldellnes for the Task Force placed

"Apartlcular empha51s on. safety and securlty rather than cost or time.

“"The Cluc:“r, Ga, Bomb Norpers lstcnt, CB 7OOO-pound M34 - 1s an alr dellverable

" munition ‘containing 76 1nd1V1dual ML25. bombs fllled with. 2.6 pounds of GB nerve ag gent -

(methyl1sopropoxy-f1uoro-ohosphlne oxlde) and a O 55 pound tetryl central burster. The -

M34 clusters were manufactured in. the mld 1950'5, are stored at Rocky Mountaln Arsenal,

are now obsolete and therefore must be dlsposed of. o o

"Small quantities -of M34 clasters had been demilitarizedvin the past under fleld

conditions at Rocky Mountaln Arsenal.A Rev1ew of the procedures and safety for such out-

door demilitarization 1nd1cated-the1r insdeQuacy'tOgmeét the.current,emphasis and

'-guidance on maximum safety, particularly where many-thousands-of clusters are involved..

Accordingly, Task Force Eaglé'waS*established'to plan and conduct a programme fof

~ indoor demllltarlzatlon in an explos10n—proof, gas-tlght facility, using remote control

and automated equipment to the max1mum extent.‘ The obJectlve was. to recuce or eliminate
+he use -of personnel 1n dlrect pIOYlmlty to the declusterlng operation and to provide
corplete safety to the surroundlng env1ronment ‘and populat;on.durlng,normal operatlons

NIt s currently planned to demllltarlze 60:M34 . clusters per day in two 8- hou1
shiffs. "This vill permlt compleulng the entlre demllltarlzatlon about 18 months after
statu of live operations.... '

”FHVLTOHNOOEal Impact of the Pronosed Actlon

The M34 cluster demllltarlzatlon progranme has been devel.ped w1th the opeCJ.fJ.c
purrose of insuring that there w111 be no deleterlous impact to the environment as a
result of this effort. It is posslble that extremely small amounts of undetoxified GB
nelrve agent will be emitted to the atmosphere during the demilitarization process.
Loweing, tho emiosion leval will not exceed the concentration limit prescribed hy- the
Surgeon General cf the Public Health Seerce for the general -population and unmasked
workers .... Other air pollutants (hydrogen fluoride, HF; nitrogen dioxide, NOZ)-.ay Toex
emitted to the atmosuhere intermittently durlng the demllltarlﬂatlon process. NO
emigsion will be controlled not to exceed the level set in latest Pederal Standurds oo

The waste products from the chemical detox1f1catlon will be processed through a

’centrlfuge/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 Rocly



:;giagent and/or vaste products w111 be verlfled to be leaktlght prlor to start of .
-f{{operatlons. _ , _
"As noted above, Joee the munltlons declusterlng w111 be carrled out 1n a faclllty

1‘ibe oontlnously ventllated (under negatlve pressure relatlve to the out31de) and any -

‘ff}fagent that may evaporate will pass through ventllatlon ducts. to scrubbers where it will

'T'handllng of nerve agents. They will be given preplacement phys1cals and subgeoted to

'f;fﬂln the conduct of this programme ....".- L

‘Jcslllmlted quantity of weapons indicate that destructlon of chemlcal weapons lS a complex

*f:Mbuntaln Arsenal pendlng ultlmate dlsp031t10n.f All piﬁe'ahd sewefhlines transporting

A '

:iilwhlch will phy31oally oontaln any exp1031on that may a001dentally occur. The faclllty

liihas exploslon-proof doors and automatlo blast valves that will 1nsure that the facility
,m: ”1s gastight in the remote -event of an accldental munltlon functlonlng and will prohlblt
{Qvlany deleterlous leakage. of agent to the atmosphere. Any liquid agent then will be |
' f{decontamlnated by a specmal spray, system and any reSLdual agent vapor subsequently will

I."be bled to the scrubbers (cleans1ng devzces) Durlng normal operations the area w1ll '

-fbe captured and chemlcally neutralized.. Operatlng personnel are experlenced 1n the

1*fiperlodlc followup clinical examlnatlon, to ensure the adequacy of the- detectlon and

”:‘protectlve measures prov1ded. In. addltlon, they also w111 be given special tralnlng
These examnles of planning for an actual CW destructlon 0perat10n 1nvolv1ng a -

‘and time-consuming task which requires the most detalled preoaratlons. Comprehensive
2 _destruction of all letha.l CW stocks in arsenals every'where would involve ma,jor
" environmental and safety con31deratlons Wthh would affect both the methods that mlght

- be approprlate for large-soale destruction, as well as the time requlred.
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UNITED STATES OF AMERICA
" Working Paper: Statistics felating fo'production and
' trade'of'certain'c?em;cal substances in the US

The Canadian and Japanese delegations (CCD/3OO 301, 344) have . suggested that it
would be useful to’ rev1ew the pOSSlblllty of complllng production and trade data on
certain chemical substances used in preparatlon of lethal chemical agents. In respouse
to this suggestion, the US wishes to share w1+h other members of the Committee the

following information regardlng the productlon and trede of chemlcal substances in

- the TUS,

Us Productlon Statlstlos

- The United States presently releases conslderable data on chemical. productlon._
Annual production flgures for eight of the smxteen chemicals listed in ‘the Canadian and:
Japanese papers‘are_avallable in US Census Bureau or US Tarif Commission publications.

Statistics on the eight>other chenicals on the,Canadianhand Japanese lists are not
published by the US Government either because production is minute or nil or because
US law restrlctsithe publication of flgures which might disclose the output of
individual producing firms and thus restrain competition by placing them at a possible
competitive disadvantage. AMEthylphosphonic dichloride and difluoride, and pinacolyl
alcohol fall into the first categnry of extremely Limited or nil production.
Production data for phospﬁorus pentachloride, dimethylphosphite, euipuur dichloride,
thicdiglycol, cyanogen chlorjde,vaud dleihy;dmino ethyl alcohol are reﬁorted to the
US Government but not relcased publicly becaus e of leg3l limitetions on disclosure.

Production date for the other eighti chemicals on the Canadian and Japanese
lists are capsuled in Table 1. Included also are data on chlorine because of its
extensive use in World War I and data on organophosphorus insecticides because

of the similarity of their chemical utructure and mode of action to nerve agents.

GE.72-15051
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';Productionifiguresncovervail»chemidals-produced.in the'US.during the year,
Jiwhether sold or devoted to "captive" uses, - The term "captive" refers to use of a
jichemlcal by a slngle manufacturing firm for production of another chemlcal
.+ Production Trends '

.7:chem1oals require further procesSLng to' become usable end. products. ‘Demand ‘is
:“ftherefore determlned by the user-lndustrles (which may build ‘up or draw down

'7: 1nventorles in any given year), and ultlmately by the final consumers. Produotipn;
"f’ls accordlngly affected by. Co ' ‘ '

1. The general level of buSLness act1v1ty,
g 2. Relatlve prlce and cost levels, whlch among other factors are 1nfluenced
by changes in technology, by shortages, and by avallablllty of alternatlve chemlcals
fif“_or means of processing; ‘ = : .

. 3, ‘Changes in consumer preferences. For example, productlon of elemental
“fphosphorus decllned more than 13 per cent between 1969 and 1971 because of concern

" that the use of phosphates in detergents caused env1ronmental damage to waterways

brece1v1ng sewage from homes.

“ " Regional Production

ii : Table 2 1ndlcates the geographlc dlstrlbutlon of plants where these chemicals
.°. are manufactured in the US¥. Almost half of the plants are located in the South
" Central reglon, although all the chemlcals llsted except hydrogen cyanlde are |
produced in at least three of the five broad reglons deslgnated in the table., | _
Plant location is based on the avallablllty of raw materials and inexpensive
transportatlon as well as proxlmlty to dlrect users and final markets. Plant
location over time does vary as older ‘plants become obsolete. Frequently older
o plants are replaced by ones located nearer areas of expandlng populatlon.

Foreion Trade

The:US requires customs'declarations of both quantities and values for all
- commercial exports and 1mports, but does not at present publlsh trade data on all

' 1nd1v1dual commodltles. The only chemicals with potential utility for oW purposes

7 * 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.

Production trends of the chemlcals llsted vary conslderably. Most of the listed
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for whlch data are publlshed separately are those llsted in Table 3 Many ehemicals

are traded in such small. quantltles that. they are clas51f1ed lnto broader categories
for reportlng purposes.. The trade in phosphorus trlchlorlde, however, is reported
even though that trade ‘is v1rtually 1nf1n1te31mal , : :

Generally speaklng Us imports and exports of chemlcals with a potential for
CW usé are very small, The exceptlon is organophosphorus insecticides for whlch
exports represented 30 per cent of US productlon in 1970. The only other chemical

for which separately publlshed trade statlstlcs can be’ compared w1th productlon is .
_ chlorine. Exports as a percent of productlon varled 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 productlon.

The significant feature of these trade statistlcs, a51de from the small
quantities relative tovproductlon, is their erratic varlatlon from year to year.

VoL
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Production of Selected Chemicals in the US (in}Hgfric Tons)

| 1966 | 1967 | 198 | -1969' 4 70 1971%
Elemental Phosphorus 51%,067 532,532,-. 556, 42h o )‘c 590‘ "543’913'5 ~f:494s456
Phosphorus Trichloride 9,987 46,391 - 49,470 e 1 ,99% r "? 41,763 {? = 50’091
Phosyaorus Orychloride 27,724 28 ,6€0 C 30,405 ':;. 1:~'23 ot : " ggidgjf{Jll' 28i069f )
Phosphorus Pentasulfide 48,?88 _ 44,170 46,844 N “O,,B)_, ; .ﬁu 765 g;':: 63,4u6'
Ethylene Oxide 1,055,482 1,046,832 | 1,190, 805 1,545,748 - 11 7r3 053 * |1 637, 544  |
Phosgene 149,575 ‘168,759 202,571 ;,229,078-f - 480 ca5'3" T N
Hydrogen Cyenide - 146,557 - 114,420 | 138,040 167,690 . | 245,625 | =
Ethylene | 5,098,956 5,377,208 | 5,965,116 ,.774‘55 500 - .| 8,205,209 |¢€,%02,705
Chlorine 6,535,806 6,967, 176 17,660 313 8,505, 822_*i' 8i854,441 - | 8,475,983
Grgancphosphorus 54,397 28,996 34, 414 .4, 939 160,100 | e
Insecticides ' T

7<B.;Jsed on prellmlnary monthly reports, subaect to revision.

for 1971 are not reported monthly.

**Cyclic only.

: Thdse chemicals for?whicﬁwnb défa;érﬁﬁéﬁéilablef;ﬂf

In 1967-1969, figures for acyclics were not publlshed because flgureo for 1nd1v1dua1 flrms
would have been disclosed.

In 1966, acycllc productlon was 21 129 tons, and in 1970 it was 25 066 tons, .1 




TLBIE 2

Funber and Location of US Plants Producing Selected Chemicals

Location/ |Elemental Phosphorgs Phosphorus |Phosphorus [Ethylene Phosmene Hydrogen |Cyanogen .
Chemical Phosphorus |Trichloride|Oxychloride{Pentasulfide|Oxide € Cyanide Chloride Cblo?lpe
&ortheast T _ ' . o
(Worth Atlentic) 2 3 2 1 1 2 . - 5 10
Southeast ) ‘ o SRR D
(South Atlantic) 4 2 - "3 4 = -1 12
Worth Central = - 1 1 - 4 1 ca o1 ]
South Central 5 1 = -4 S 13 T 6 8. 2. | 28 -
West (Pacific) -3 - - - 1 - ;o 1 o
) . ] . ‘~ ¥* - B - L - N
Total Plants 14 T 4 6 . 18‘/ 16 -9 _— S.687 -

» f/ There is also one plant in Puerto Rico |

- 89g/aoo -




TABIE 3

US Trade in Selected Chemicals (in Metric Tons)

1966 1967 1968 1969 1970 1971
Exvorts | . |
Chlorine 19,53 | 32,896 | -32,9% | 23,924 | 14,800 | 10,412
Orgar ophoapnorus ‘ - | - )
Insecticides*/ 15,490 | 21,765 25,468 25,926 . | 17,753 22,811
Imports _ o _ L -_ h R
Chlorine 1 65,699 53,108 38,056 20,530 2é,618 31,875
Ethylene Oxide 117 598 | - 264 Co-21 BT B 28
Phosphorus » o34 _ ?84 .' - _380 N  409, : _ é79;; i - 285
Phosphorus - ii/ ] . S '; o R T I I s
Trichloride L — .014 ©.004 007 e/ CoLo04 | T

f/ In Addition, durlng 1966—1971 US exports of formulatlons of pestlcldes for agrlcultural use -
containing small proportions of organouhosphorus pesticide ingredients amounted to approx1mately three ]
enghtho of the export volume of orgenophosphorus insecticides Categollzed in this’ table '

a*/ TNot reported separately.
#*%/ Tese than half a Kilogram.
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UNITED STATES OF AMERICA

WOrklng Paper on US domestic leglslatlon
regardlng chemical substances

This paper describes relevant prov1s1ons of domestlc US leglslatlon w1th respect

to the use, productlon and handllng of chemlcal substances The delegatlon of Sweden

-has already pOlnted out that a rev1ew of the 31tuatlon w1th respect to national and

international regulatlons in this area would be useful ‘and desirable (CCD/PV 556, ,p- 18).
The following description may be helpful in the Conmlttee's consideration of the extent .

to vhich existing legal restralnts mlght be relevant in relnfor01ng the observance of

chemlcal weapons prohlbltlons.

The provisions of US domestlc 1eglslatlon descrlbed below are 1llustrat1ve, not

/comprehen51ve .They have been condensed from volum;nous 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 p0551b1e relevance of these prov1slons with respect to the control: of
the use, production and handl;ng of.tox;c chemlcal_substances which can be used for
weepons purposes. B i o | |

The United States is a federal state. Consequently thery -exist parallel systems
of 1eg1slatlon, respectlvely u1th1n the domain of the Pederal Government and of the
various states. States do not have the authority to leglslate in some areas where the
Us Congress has acted. State laws vary widely. In some jurisdictions, for instance
where there has been extens1ve industrial - development there is likely to be far more
legal regulation than will be found in' other Jurlsdlctlons, where this has not been
the case. | _ ' |

It will be noted that some.provisions of.Federal legislation deal specifically

with 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 theylare chemical substances and not

.specifiCally because theyvare chemicalfwarfare'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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V";tf}‘ " An effort has been made to. arrange relevant leglslatlon in such a way as to
.. facilitate a review of the leglslatlve prov151ons described below.

'lﬁl. Federal Laws Dlrectlyprpllcable to Chemical Warfare Agents

A Most of the Federal legislation affecting chemical.warfare agents"applies generally
'j’;_to chemical'substances. Some statutes, however, do limit the importation, exportation,
: fﬂ handllng, use and disposal spec1f1cally of chemlcal warfare agents. Accordingly, these
o jstatutes deserve spBClal treatment.iui3 o o _""m'f T :
‘A, : Importatlon and Bxportation of Chemlcal Warfare Agents .
. The Mutual Securlty Act of 1954—/7authorlzes the Presldent "to control, 1n

fjfurtherance -of world peace and security and forelgn pollcy of the United States, the

}.ﬂjf export and import of arms, ammunltlon, and 1mp1ements of war, 1nc1ud1ng technical data
" ffrelatlng thereto". The Pre31dent may deslgnate partlcular items falling within the

'1*ﬁ7above categories. A1l persons engagEd "1n the bu31ness 6f mamufacturing, exportlng or

”flf?lmportlng" such items must reglster with the Government. Penalty for w111fu1 v1olatlon

fls $25,000, two years in prison, or both The. povers of the Presldent under thls ‘section
n'}have been delegated to the Secretary of" the Treasury for 1mport and the Secretary of

- :I'State for export.T/ o . ) o N

: -Among the "1mplements ofluar" de31gnated by regulatlon are "chemlcal agents" 1
':Z‘nerve gases and- 1ncapac1tat1ng agents" ' a |

B', Handllng, Use and Dlsposal of Chemlcal Warfare Agents

Several sections of Title 50 of the Unlted States Code regulate the transportatlon,
%T¢-open~a1r testing, deployment; storage, dlspOsal of, and procurement of dellvery systems
f?fjfor ”lethal chemlcal warfare agents“ by the US Government - Section 1511 requlres that
V'the Secretary of Defense submit seml-annual reports to Congress settlng forth the
o amounts spent durlng the preceding s1x—month perlod for research development testlng
, and evaluation and procurement of all lethal and non—lethal chemlcal agents.
| fj:Sectlon 1512 prohlblts the transportatlon, Open—alr testlng and dlsposal of chemical -

warfare agents unless the proposed action can be accompllshed w1thout endangerlng the

‘

l/ 22 USC. 1934 (19/0) , . . .
2/ Exec.. Order No.- 114;2, 5 CBR 751 (Comp. 1966~ 1970)

. 3/ The term "chemical agents" is defined as substances. "useful in war whlch, by
- (thelr) ordinary and. dlrect chemlcal actlon, produce a powerful physlologlcal effect"
-, 22 CFR 121.08.
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o publrc health and safety.} Sectlon 1513 prohlblts the deployment, storage or dlsposal

outside of the United States of any 1ethal chemical warfare agents or their associated
delivery systems w1thout the giving of prlor notlce of the. proposed action to the .
country exercrsrng Jurrsdrctron over the area in questlon.' Section 1516 prohlblts the
procurement of delivery systems for lethal chemlcal varfare agents unless the Presldent
certlfles to Congress that ‘the dellvery systems are v1tal to the safety and securlty of
the United States. Plnally, sections 1517 and 1518 prchibit the disposal of chemlcal
varfare -agents unless the agents have been-det.xified or made harmless to man and his
environment, unless.lmmedlate drsposal is- clearlyvnecessary to safeguard human life or

in a emergency.

‘II. 'Tederal Legis slation Appllcable to- Chemical Substances Generally

Altnough there. are only a few laws directly. affectlng chemical warfare agentu

‘per' se, there are many ¥ mederal laws affectlng them as. chemlcal substances. ‘These laws’™

. generally regulate the. productlon and sale, the 1nterstate transportatlon and the .

dlsposal of varlous.chemlcal substances. The most pertlnent leglslatlon is set out
‘below. S L . _}‘TH' o N - 'y o
A, Pederal Leglslatlon Regulatlng the Productlon and Sale of Varlous

. Chemical Substances o S : o
oo oo o - .

1. TFederal Hazardous Substances Labellng Act
‘The Federal Hazardous Substances Labeling Act prohlblts the 1ntroduct10n into

interstate commerce of.any misbranded hazardous substance or banned hazardous substanoe

- The Act defines "mlsbranded hazardous: substance" as a hazardous substance Whlch,

inter alia, fails. %o bear a label whlch st tes consplcuously the word ”p01son" for any

e

o

4/ 15 USC 1261 et seg;;(l97d);td
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.:'hazardeus subgtance.which is highly" tOXlC 5/ The Act also bans hazardous substances
g ‘Wthh mlght othervise be used ln the household but whlch cannot be made safe by

c autlonary labelllng - A . ' o

2. . Fedcral Insecticide, Fungic.ide and Rodentlclde Act _
' The TFederal Insectrcrde, Fungicide and Rodenticide Acté/ prohibits. the

“"f_dlstrlbutlon in interstate commerce and the exportatlon of pesticides not properly

: y]reglstered and pesthldes containing improperly labelled substances which are hlchly

-

toxic to man. /' rhe Federal Environmental Protection Agency. (EPA)_admlnlsters the -

7hZ:Act's prOVlSlOnS for registration, packaglng and labelling of such pesticides. " The

- "EPA has the authority to inspect the reccrds of the manufacturer to determine vhether
. the provisions of the Act are being met. Purthermore, agents of the Department of
'»ngrlculture are’ authorized to phJSlcally inspect shlpments of pesticides to ensure that

‘”'K the' provisions of thls Act are enforced.’ Flnally, ln cases where the safety of the

1}f}_fpest1c1des is challenged by the EFA, the manufacturer of the challenged pestlclde mist
' ‘ﬁiestabllsh the' safety of the product L

_/ An example of an extremely SpelelC statutory deflnltlon is found in the

:gyfollow1ng definition of the term "highly toxic": . "any substance which falls within
. “any of the following categories:’. (a) Produces death vithin fourteen days in half or
- more than half of a group of ten or more laboratory white: rats ‘each. weighing between
> two hundred and three hundred grams, at a single dose of fifty milligrams or less per
.. kilogram of body weight, vhen orally administered; or (b) produces death within
.~ fourteen days in half or more than half of a group of ten or more laboratory white

rats each weighing between two hundred and three hundred grams, .wvhen inhaled
continuously for a period of one hour or luss at an atmospheiic concentration of .two

. hundred parts per million by volume or less of gas or Vapor or two milligrams per liter
" by volume or less of mist or dust prov;ded such concentration is likely to be

= encountered by man when the substance is used in any reasonably foreseeable manner;

- or (c) produces death within fourteen days in half or more than half of a group of ten

or more rabbits tested in a dosage of two hundred milligrams or less per kilogram of

- body weight, when administered by continuous contact wrth the bare skln for twenty-four

hours or less". 15 USC 1261 (h)(1) (1970)
6/ 7 USC 135 (1970).

1/ This Act prohibits the sale:ef pesticides containing the arsenate, arsenite,

B i‘fluorlde and fluosilicate compounds listed below unless these compounds are
“distinctively colored to identify their presence in the pesticide. A pesticide

containing such an uncolored compound would be per se mislabelled and therefore could
not be introduced into interstate commerce. ‘The compounds specifically covered by
this Act are standard lead arsénate, basic lead arsenate, calcium arsenate, magnesium

. arsenate, zinc arsenate, zinc arsenlte, sodium fluorlde, sodlum fluosrllcate and

. barium fluosilicate.
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g Urder proposals oresentlJ before the Congress, the power of the EPA to regulate
the marketing of pesticides would be extended %o 1nclude the application or use of such
substances as well.

3. Tederal Food Druv and Cosmetlc Act

A great deal of domestlc leglslatlon affects the productlon and sale of various

. chemical substances.g/. The Pederal Pood Drug and Cosmetic Act, —/ for example,
: extenslvely regulates the production and sale of drugs. . "drug” 1s deflned as an
‘article (other tham food) intended to affect the structure of any functlon of the body

- of man or other animals. The Act also prohlblts the adulteration of any drug in

interstate commerce. 10 In order to enforce the prohlbltlons of the Act, Tederal

agents have the’ authority under sectlon 374( ) to. enter and to -inspect any factory,

. warehouse -or. establishment in which drugs are manufactured, processed, parked or held

for lntroductlon into 1nterstote commerce or any vehlcle being used to transport such ,

- ~-drugs in. lnterstate commerce. These lnspectlons extend to- all records, flles, papers,
' _processes, contracts and fac111t1es bearlng on vhether adulterated drugs are being

»f__manufactured, processed, parked or transported in such places..

;B. TFederal Leglslatlon Regulatlng the Transportatlon of Varlous Chemical
' Substances v

There is falrly extenslve Federal regulatlon of the transportatlon of chemlcal
substances within the Unlted Staues. Sectlon 892 -of Tltle 18 of the United States.

Code prohibits the transportatlon, carriage or conveyance within the US of etloWoglc

(disease causrng) agents unless authorlzed by the Secretary of Transportatlon. The

8/ Uader the Occupatlonal Safety and Health Act (29 Usc 650 et seq. (1970)), the
Secretary of Health, Education and Welfare is authorized to. establish and administer
standards protecting the safety and health of workers employed in business engaged in
interstate commerce. The Secretary of HEW is required to take action in cases where
"eimloyees are exposed to grave danger from exposure to substances or agents determlned
to be toxic or physically harmful ...".

9/ 21 USC 701 et seq. (1970).

10/ An example of a general statutory definition is by 21 USC 351 (1970) which
defines adulterated drugs as drugs which’ (l) contain filthy, putrid or decomposed
substances, '2) wvere manufactured under conditions not "conforming to current good -
manufacturing processes, and (3) do- not'conform to standards of strength, quality, or,
purity as set forth in either the United States Pharmecopela or the Homeopathic

- Pharmacopeia of the United States, if the- drug purports to be one listed in elther of

these publications.



{Secretary is- authorlzed to promulgate rules and regulatlons coverlng the transportatlon
;of these agents 1n order o ensure thelr safe transportatlon. These regulatlons applj
ito all land carriers. engaged in lnterstate or foreign commerce and contaln the

i ~fde51gnat10ns of routes over whlch etlologlc agent° maj be transported.-
Sectlon 834 of Tltle 18 of the Unlted States Code authorlzes the Secretary of

‘ffffTransportatlon to regulate the transportatlon vithin the US of “dan erous artlcles
3??p;1ncludlhg etlologlc agents, corros1ve llqulds, comnressed gases and p01sonous
" substances.- The Secretary's reﬂulatlons are blndlng on all land carriers engaged in

"1nterstate and forelgn commerce and on. all shlppers maklng shlpments of “dangerous

ﬂartlcles" in 1nterstate ‘and forelgn commerce ll/ Under this sectlon the Secretary 1s
: uthorlzed to requlre carrlers to adhere 16 the best—known practlcable means for '
parhlng, marklng, loadlng, handllng whlle in transmt, and 1nspect1ng such artlcles in |

j‘order to lnsure thelr safe translt. :ﬁ_ “. :v . :
O Sectlon 170 of Tltle 46 of the Unlted States Code prohlblts the marine -

transportatlon of explos1ves and other dangerous artlcles or substances, lncludlng

"1nflammab1e liquids and SOlldS, OdelZlﬂg materlals, corr051ve llqulds, compressed

gases, pOlsonous artlcles or- substances, hazardous artlcles };." ex cept in accordance

wlth the- regulations of the Coast Guard. These regulatlons cover the marklng,
’packaglng, handllng, storage, stowage and labelllng of dangerous artlcles and

'substances _ , o ‘ , : : : L
_f_ N Under Sectlon 1716 of Tltle 18 of the Unlted States Cede the transmlss10n through _
; the malls of p0150nous drugs and materlals whlch maj kill oz injure: another is '
' prohibited. ST o ‘ o .

: . Flnally, the Antl-Smuggllng Act~—/ regulate the transportation and‘distribution
Another.section,of

?i-!; of merchandlse 11to the customs Jurlsdlctlon of the. Unlted States.

' the US Code contaln “a- llst of the controlled nerchandlse.1 ' Varlous chemical

‘57'substances are enumerated ln thls llstlng There are spe01f1c regulatlons relatlng to
o v1ruses, serums, toxins. and analogou° products for use. ln the treatment of human

14/

‘ belngs and domestlc 1n1mals. e

E __/ The regulatlons promulgated by the Secretary of Transoortatlon llst many -
- chemlcal agentsj .see 49 CTR 172.5.. _ o o o :

12/ 19 USC 1701 et seq.. (1970) |
13/ 19 USC 1202 . (Sub-chapter 4) (1970)
_4/ 19 CFR 12.17, 12.21. SR

-i"'"'”
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C. Pederal Laus Controlllng the Dlsgosal of Chemlcal Substances ‘
Under Federal ‘water pollutlon 1eg1slatlon-2/ ‘the Federal Env1ronmental Protectlod

Agency (EPA) has the authorlty to establlsh methods and. means for preventing _
"hazardous substances" from enterlng the navigable waters of the United States. In
this- 1eg1slatlon the term “hazardous substances“ ls defined as "such elements and
compounds: vhich, when d1scharged in any quantlty 1nto or.upon the nav1gable vaters of
the. United States or adjoining shorellnes or. the waters of the. contlguous zone, present
an imminent and. Substantlal danger to the public health or welfare, 1nc1ud1ng, but not
llmlted to, flsh, shellflsh, w11dllfe, shorellnes and beaches".

Analogous authorlty is glven to the EPA with respect to certaln hazardous air

- When the destructlon or dlsposal of any chemlcal substance by a Pederal agency

may have a slgnlflcantly adverse effect on the quallty of the human enV1ronment the

. ‘Vctloual Environmental P lle Actllz requlres that the Pederal agency undertaklng such -

. an action file an env1ronmental lmpact statement assesslng the posslble threat to the

env1ronment posed by the pr0posed Federal action. .-

v III. State Laws Appllcable $o Chemlcal Substances '

State leﬂlslatlon regulatlng the productlon, sale, transportatlon and. dlSpOSal of -

-chemlcal substances generally shows con31derab1e d1vers1ty and 1s -in many cases: ‘not as
: ‘comprehenslve as Iederal " regulatlon.‘ In some areas where the Uq Congress has enacted ’
-'leglslatlon the States: are w1thout authorlty to do so .In,other-cases,-parallel-

- Pederal and State leﬂlslatlon exlsts

A. Dlverslty )f State Regulation

One characteristic of the body. of State regulation governing chemical substances
is the diversity from onhe Jurlsdlctlon to- another - For example, Maine, New Jersey and

New York have one type of leglslatlon --'in v1rtually 1dentlcal terms -~ regulatihg the

' sale and distribution of oest1c1des Under thrs legislation pesticides must be

_ reglstered prior to sale. and there are prov1slons governlng the handling of pesticides -

.2/ 73 USC 1162 (1970) hazardous

.16/ 42 USC 1857 (1970). An air polluuant is deflned to be "an air. pollutant to
whlch no ambient air quallty standard is. appllcable and which in the judgment of the
Administrator (of EPA) may cause, or contribute to, an increase in mortallty or an
1ncrease in serious 1rrever31b1e, or. 1ncapac1tat1ng reversible, 111ness"

17/ 42 USC 4321 (1970)..-
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" in commercial transactlons. The legislation"aiso containS'provisions.designed to
3gﬁ :‘prevent injuries arising out of the dlssemlnatlon of pest1c1des., California, however,

. has a very different type of leglslatlon not only pertalnlng to sale and use, but also

o manufacture of pestlcldes, which" 1s illeg el without a 1lcence. Provision is made

;i;also for inspection of manufacturlng fac111t1es by competent State authorltles.18

B. Scope of State Regulatlon ’ '

: Even though the most heavily 1ndustr1allzed states,.lrke Callfornla, New Jersey -

. and HNew York, have extensive 1ndustr1al marketlng and nollutlon legislation, the scope .
of leglslatlon with- respect to the Jroductlon, sale, transportatlon and disposal.of
:chemlcal oubstances often is not as. comurehenslve a8 Federal leglslatlon._ A case in.
;p01nt is California, whlch has exten51ve legislatlon embracing the manufacture 1nd sale
iof diugs, pectlcldes and anurlous or hazardous chemlcal substances,lg/‘and whlch has
Zpollutlon legislation. which prohlblto ihe- dlscharge of" chemlcal substances 1nto the
.vaters of the. State 1f such dlscharge is llkely to be detrlmental to w1ld llfe.~9/
vCallfornla, however, does not have speclflc legiglatlon regulatlng the transnortation
;of chemlcﬁl substances w1th1n the Stcte, nor does it heve the equivalent of the ‘
iFederal Occupatlonal Safety and Health Act, which . sets safety standards for productlon
;fa01llt1es that manufacture hazardous chemlcal substances.y _ , _

2_' The scope of 1emlslatlon in. other States is in uome cases’ even less. comprehensrve.
:Hew York, for. example, has leglslatlon governlng the manufﬂcture and sale of drugs, the

:w'dlstrlbutlon .and’ sale of pest1c1des and the dlsuosal of chemlcal pollutants.gl/ It does

. ' }§/ The basic lecislatlon regulatlng oestlcldes in New York may be found at
. I.Y. AGRICULTURE AND MARKETING LAV Sec.149 (McKinney 1954); - analogous New Jersey
" legislation may be found at N.J, STAT. Sec.4:8A-2 (1960);  in Maine the relevant:

- legislation may be found at 7 M.R.S.A, Sec.581 et seq.;, in California the relevant
i._nlov151ono mey be found at CAL. AGRIC. CODE Sec.12751 et sea. (West 1954).

I 19/ The manufacture and sale of drugs are controlled 'in general by CAL. HEALTH
;. AND SAFETY CODE Sec.11000 et sec. and Sec.26310 et seq. (West 1954); pesticides by
" CAL. AGRIC. CODE Sec.12751 et sea. (West 1954); injurious materials by CAL. AGRIC.

,}CODL Sec.14001 et sec. (West 195ﬂ)- and hazardou° substances by CAL. HEALTH AND

' SAFETY CODE Sec.28740 et et seq. (West 195A)

it 20/ See CAL. FISH AND GAME . CODE Sec. 5650 (West 1956) for general prohibitionc on
. -the discharge of chemicals which degrade water quality’ standards, see CAL. WATER CODE
' Sec.13000 et seq. (West 195ﬂ)

4 21/ The manufacture and sale of drugs is vove“ned by N.Y. EDUCATION LAW- Sec 6808

et sea. (McKinney 1954); pesticides by N.Y. AGRICULTURD AND MARKETS LAW Sec.ld9

"~ {McKinney 195Ag chemical pollutlon of water by N. Y. PUBLIC HEALTH LAW Sec 1200 et seq.
EMcKinney 1954). _ - :

. - - .
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~f&~' : not, however,'have'a Haza;dogs Substances Act or regulétions governing the manufacture
B of pesticides or other injurious sufstances; Moreover, New York liKe California, does
not have a comprehens1ve State Code regulatlng transportatlon of chemical substances
'w1th1n the State. Unlike Callfornla, hovever, New York regulates the routes over

vwhich vehicles carrylng dangerous chemical substances may trave1.22

L
J

Im' S __/ N.Y. VEHICLE AND TRAFFIC LAW Sec. 1630 (McKlnney 1954) authorizes certain
10qultleS to regulate the transnortatlon of dangerous chemical substances.
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Working Paper on remote detection of -
chemical weapon field tests

A 1. Inen e@rllef Wofklng Paper (CCD 308) the requirements for verification

of chemical weapon arms control measures vere reviewed in broad terms in order
to put the overall ‘problem of verification into perspective. Subsequently

a nunber of Working Papers have continued thié process ﬁith-varying degrees
of elaboration of detailed aspects of the problem. It is appropriate, now
that'the Committee has a general understanding of the problem, for
consideration to be‘given‘in.détail'to some of the verification techniques
which have heen éuggeéﬁed so that pOSitiﬁe action cén be focussed on. those
which show real promise of practical appllCutlon

2. One ‘technique which requires further examlnatlon since it has been

-

(::}' ! suggested as one whlch-would‘not.lnvolve on-gite inspection is the use of
. ‘satellite-mounted sensors designed to defect:field tests of chemicel veapons.
rl s This paper seeks to exa.m_ine in*detail: ' _ .
3, o i) wThether such a system would be feasible in terms of sensitivity
l o 'requireg{ents and equipment performance;. and
S ii)  what vould be the probability of detection of field tests on
l o the basis of certain assumi)ti_ons.

?  _ } 3. A fundamental assumption.is that field tests of chemical weapons would
I be essential as Ap_a.rt of the development p.rocess‘ cuiminating in production
..A' " and stockpiling of the weapons.' It is important to note that while this
5

‘ \
|
l | 1\.';“; GE.72-15126
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: may be true for any new development ior example by a state previously
N _lacalng a chemical weapon.capablllty it.i's not necessarllj a valid assumption

for countries whlch have previously had such a capablllty, unless perhaps
development of a nev type were initiated.

The characteristics and . sensitivity reQuipemcnts of - sensors

4._' The remote detectlon of a chemlcal agent llberated during a fleld test
" necessitates the transm1381on of a 31vnal from the chemical %o a sensor and
in.order to dlfferentlete such tests from tests -of weaoons such as high
explosive or smoke shells, the transmltted s1gnal must allow 1dent1flcatlon
“of the chemlcal Thls need to transmlt a. 51gnal lndlcates the use of
electromagnetlc radlatlon of some form and . only those Lrequen01es of the
: velectromagnetlc spectrum need be con31dered which are transmltted by the -
- earth's ﬂtmosphere and capable of glVlng chemlcal 1nformatlon. Absorption
-y the atmosphere llm1ts the useable frequen01es to "w1ndows" in’ the near
;f ultrav1olet, v131ble llght, lnfrared,_ mlcrowave and radlo—frequency reglons
| Of - these reglons onlv the 1n;rared Ulll produce chemlcal data on all.
| molecules and of the- avallable w1ndows 1n the 1n¢fared region, that from.
8 =15 J.s preferred because R . \ .

a. it is a reclon ln whlch many characterlstlc infrared absorptlon

bands are found- . 4 s

, b. the black body ;adlatlon from the earth peaks at about 10 n
. Conslderatlon will therefore be 11m1ted in thls paper to a remote detection
device w01L1ng in the 8 -15 vlndow. _ ,
5. For the purpose 01 examlnlng the capabllltles af a typical satelllte—

mounted senso;, the orbit: of the eafth resources satellite (ERS) will be

considered as.the sensor Lequ1rements for\thlc have been extensively reported.

- The ERS will be ple ced in a lecular-sun synch;onou, orblt at a height of

E N
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880 Xm with an orbit inclination of approximately 99° - This produces a ’
ground point shift of 2860 Km per O“blt and a westerly shift of 170 Ko each

ay. The sens ors have a fleld of view of almost 190 Km pnoduCLng a 10

'oveﬂlap on successive day '; The around veloc1ty of the °atelllte is 6.7 Knm

sec ~L. whlch imposes severe constraints on the lnrrared gensor.

6. Two types of sensor whlch are avallable are. a sultable photoconductlve
detector, such-as cadmlum-mercury—tellurlum (CngTe), and a pyroelectrlc
detector such as trlglyCLne sulph;te. The former- v111 requlre c0011ng to
77°K, the 1atter will ‘operate-at- 1mb1ent tempe ature " “The ‘photoconductive

gsensor is usually used. ln a llnescannlng system, slmllar to.the line scanning

of a telev1slon ccreen, Wlthout interlacing, whereas the trleJClne sulphate ‘

can be used ln a pyroelectrlc v1d1con detector ln whlcn the whole image is
formed on the detector sur face,5whlch is ruled to glve a number of discrete’
point detectors and the charge on these p01nts is subsequently scanned by an

electron beam. In normal systems worhlng ln the v1s1ble and phOtO“;&Pth

v1n|rared reglons of the spectrum, the drffe;ent spectral ranges ‘are each

monitored by a separate v1dlcon uslng a’ fllte to lsolate the’ respectlvc ,
vaqelength 1eglons.~' : : ‘ ; »

7. "The choice oi whlch Jy°tem to -usg 5€ fO; survelllance of chemlcal weeoon

sts from a satellite will be’ governed by the deglee of spectral resolutlon

requlxed CIf the 1dent1ty.of a’ chemlcal agent can be established using a

“small number of wavelendths then elther °Vstem could te used. If a large

number of wavelen ths are requlred then the consequent multlpllclty of
vidicons would be: prohlbltlve ‘ { :

8. In renote oenolng of nerve agents’ from the’ ground uslng lnlrered
absorptlon, -detection can be based on tho 9. 7‘p band common to most nerve
agents. However, this band cannot be used for satellite-based observation

because of the gtmospherlc ozone absorntlon band at thls wavelength
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?When.the spectra of thevatmosphere and a selection of nerve’agents are examined
?together, it is apparent that 51nce it 1s 1mposs1b1e to use the 9. 7/u region for -
ildentlflcatlon, no simple comblnatlon of bands will allow agents to be detected.
fIdentlflcatlon will then have to- depend on summlng all the information available
;’3531n the 8 = 9,4 and 9 8 = 12)u reglons, the 1nd1v1dual agents belng identified

’ ,ﬂg*&by pattern recognltlon technlques.. ThlS will requlre 3 spectral resolution of O;l/u
.or better which would requlre a minimum of 38 vidicons, . Itltherefore appears;that

. the 11ne scanning approach would: be preferable._ : S o '
lb_:i9; When using scannlng technlques based on passive 1nfrared it is essential

"Ythat the spectrum scan should be complete in the time 1nterval in vhlch a s1ng1e
:Aarget is.being viewed. Since the sensor: detects . the. absorptlon by a vapour cloud
»fvlnfrared rediation from the earth's surface, a changlng pattern of absorption at
fdlfferent wavelengths would result 1f thls background surface radlatlon varied -
idurlng the course of a 51ngle scan., - Relatlon of the data to the pattern for
individual agents would then not be poss1b1e If the spectral 8can covers areas

of ‘different em1551v1ty then false signals can result . The- hlghest resolutlon of =
8 linescan instrument yet achleved is O 5 mllllradlans with O, 25 milliradians as the

gbut the value is of course dependent on altltude - Taking the 1nstantaneous target
:,'be:.ng scanned as a square of this size. then there will 'be roughly 800 sugh target
AR @1dots in ‘the 190 km line’ scan or: (800) dots in the square frame.  This frame is

A:?ty;to ‘measure abdorptlon at at least 38 wavelengths - requlrlng a detector response of
“;‘_ 1/us or better. This is w1th1n the capabllltles of " a cooled CdHgTe photoconductlve
“‘ﬁ;jf detector. The fastest scannlng system yet descrlbed would scan the 8 - 12/u region

Qpractlcal limit. Thls glves a minimum 11ne w1dth of about 250 m for the ERS system,'

- ak fx Eu 2 e

'E?fcompleted in 28 secs g1v1ng a 'dot' tlme of 40 us. In that time it would be necessary
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in B)us at a resolution of 0. 50/u, 0 that the required scan rate of 40 us is feasible.
This data would need to be dlgltlsed for transmlss1on to earth and commercial

converters have speeds up to lSMHz
scale of 16

Allow1ng 4 bits per wavelength interval (1nten51ty
: 1) and uSLng the pOSLtlon of the 1ntens1ty bits in the bit string to
denote vavelength, the data transmlss10n rate would be 4MHz, It appears then that
it would be technologlcally feaSLble to deSLgn a’ satelllte based system with
adequate speed. S B . o o _ - 0
Conslderlng nov the sen31t1v1ty of an infrared llne scan system the llmltlng
discriminating power of the present CdHgTe detector is 0.08- per cent, the noise
level limitation of the scannlng -system is 0.1 per cent. The corresponding
detection sen51t1v1ty for an average nerve agent is about 0.1 mg m2 based on its
strongest band. For 1dent1f1catlon several bands will have to be used which could
degrade this sensitivity by a factor of 2 - 4. It is possible that more sen31t1ve

detectors may become avallable and that more efflclent means of suppres31ng the

vsystem noise may be found However measurements at ground level indicate that

atmospherlc “turbulence 1tself sets a n01se llmltatlon of 0.04° L cent on the

~ discrimination sen51t1v1ty. These terrestrlal measurements were made with an

instrument having a low time constant but stlll one SLgnlflcantly hlgher than
that of the satellite system. It theréfore appears unlikely that a dlscrlmlnatlon
level better than 0.1 per cent is llkely to be achieved, so that a sensitivity

of 0.1 mg m2 is the most that appears practicable, Essentially, it appears that

the intrinsic sens1t1v1ty of existing infrared detectors is adequate, but that

the limiting factor is llkely %o be the random noise level of the overall system,

B
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'?;ill; Before the practlcal value of such a detectlon gensitivity is examined, 1t should

be noted that such a detection system as that dlscussed above could only recognize

~;p_known agents-as the: patterns for recognltlon would have to: be stored within the system.
'”’?The detection of tests w1th a new - agent would’ be outside the capabllltles of such
'“ggla system as ‘the necessary spectrum analysls, ‘at a rate ‘'of the order of 2,500 spectra

:fper second “would- 1nvolve an extremely large computer organlzatlon. Even comparison

'-“fxof the limlted range of wavelengths with a limited llbrary of known chemlcal agents

at this rate is at the 11m1ts of current computer capab111+1es.

'“rflz.- So far sensor sens1t1v1ty has been dlscussed ‘in’ terms of the rapld response

'd'necessary for a satellite giving w1de coverage by tracklng over a 1arge proportlon

zhz?of the earth's surface. . With a satelllte geo—statlonary orblt covering a flxed'area,

there would be a possibility of 1mprov1ng the sensor sens1t1v1ty by uslng 1ntegrat1ng
“technlques as explained in paragraph 21 .below, ‘ bl

" The probablllty of detectlon by satelllte-mounted sensors

: ?;513. In assess1ng the probablllty of successful detection of chemlcal weapon fleld

.ifiltests from a sensor-satelllte system, a number of assumpt:ons have to be made 1n order
v‘ﬁfito prov1de quantltatlve data inputs.m ‘Two necessary assumptlons have already arlsen
'*,.i;from the discussion- of approprlate sensors, v1z that the - sensor is an infrared

"fi%spectrOPhOtometer des1gned to detect vapours of chemlcal agents (aerosols would not

" be as readily detected by thls type of lnstrument) and that tegts are carried out

"ﬂw1th known agents. = s

| j[ 14, Two more assurntlons of partlcular lmrortance are made in the folloW1ng

ssessment Flrstly that tests are carrled out at known fixed- 1ocatlons and secondly
. that tests are ‘random w1th respect $0 tlme. Arguments can easlly be ralsed agalnst

'_'both these. assumptions, While some tests would probably\lnvolve complex support

¥ facilities which could not- easlly be moved undoubtedly 'mch testing could be carrled o

- out without such faclllt;es. The choice of random test times was dictated by the

d_need to employ numerical values 1n'thls quantltatlve'assessment. ‘Although it is
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reasonable to examine-the performance of a detection system under these assumptions,
one must consider later the factors bearinglupon detection possibilities in the

case of a deliberate attempt at concealment,

15. A logic diagram showing the interactions of the various components which

affect the separate probabilities involved in the overall surveillance sysfem is
given in Figure 1 attached, : In addition to the satelllte—sensor system which

would scan the test area in a systematlc manner the’ other maln components are a
source (munltlon/agent) which’ releases a "puff” of agent vapour, and the environment
which determines the dlsper31on of the puff and also has a large 1nfluence on its
detectability. The probability of successful survelllance of field tests (Ps) is
calculated as the product of the follow1ng four terms:

- Pe “the probability. of a clear skj condltlon
: (env1ronmental factor only)

Pa the probability of c01nc1dence of the affected and scanned areas
(sateilite orbit and puff dlspers1on factors)

- Pt the probability of c01nc1dence of the puff dlspers1on and sensor
scanning times
(env1ronment and satelllte orblt factors)

Pd the probablllty of detectlon (sensor puff and satellite factors)

. The first three terms are readlly determined and allow favourable orbital" conllguratlons.

to be selected, The probablllty of detection w1ll be a complex function of sensor-

l satelllte characteristics, - puff characterlstlcs and env1ronmental factors and can -

only e estimated on the bas1s of further assumptlons. The overall probablllty of
successful survelllance can then be calculated for the various satellite orblts

considered and the follow1ng paragraphs give details of such calculations.
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d;_'Calculatlon of Probabllltlesv

' 16. The following assumptions are made as. the baSlS for calculatlng the probabllltles

‘Source:

. Puff:

"o Environment:

" Sensor:

. Satellites:

‘,helght terms)

. for surveillance:

an instantaneous point source of 10 kg of volatile nerve

agent (such as might be produced from one round of a

miltibarrelled rocket launcher) - - '{ : - S
the agent concentration w1th1n the puff assumes a normal.

Gaussian distribution whlch is malntalned durlng dlsperslon

dovmwind. The magnltude of this dlsper31on was calculated

. on.the ba31s of a mathematlcal model and the ellipses deflnlng

. the areas correspondlng to varlous levels of detectable agent

(accordlng to sensor sen51t1v1t1es) vere derrved onh the basis
of this model , _ _
a flat test locatlon, neutral temperature gradlent, wind

steady in dlrectlon at 2 mps. , Cloud cover is the average

-1nc1dence of overcast sky durlng the perlod 1900 to 1939

(with separate winter and summer values)

a mltiple-spot llne-scan (800 x 800) 1nfrared

' spectrophotometer w1th a scan time of 26 s, a resolutlon of

0. 25 mrad and a sens1t1v1ty of 0. 1 mg mz_(thls sensitivity

is derlved as. a product of puff concentratlon and puff ‘
. o |

Details of some posslble satelllte orbits which have been

- included in the calculations are given in Table I attached

An important factor which has not been considered ls the
system cost which w1ll increase with satelllte size,

complexity and altrtude.

Calculation of Pc

17. This is the probability of.a clear sky and is obtalned as 1 -~ Po (the probability

of overcast sky), the latter being obtained from meteorological records ror_areas of

- interest for the months of January and July, taken to represent winter and summer

 conditions.
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Calculatlon of Pa and Pt

18. These are the probabllltles that the ground track area covers the area of puff
formatlon and/or dloPGISlon and the probablllty that the puff is in the. scanned area

, at the time of tracklng.

e

Polar orbit A sensor in a near-recurslon sun-- synchronous orbit

of this type hav1ng a shift for the second day! s track of one
swathe_wldth (170 km) would ‘achieve complete earth coverage in

18 - 20 days. ’By'a graphical method relating distance travelled

by the puff centroid,nwind speed and sensor .sensitivity, it can

be deduced that.‘,Pa-x Pt =»0.02;for Oxl'mg'ﬁg sensor
'sens1t1v1ty. " ' ' | '

: :Incllned orblts The elllptlcal sun-synchrcnous 1nc11ned orbit

with a period of 12 hr may be used to ‘scan the northern hemlsphere

for two 8 hr perlods durlng each 24 hr at apogee.~ In view of the

- perslstence of the puff at detectable levels for a. sufflclent

" time, Pa xQPt_-_l,l.bcannlng at perlgee.would give a lower

Pt value. R . . ..
The. relatlvely low clrcular 1nc11ned orblt Wlll result 1n less

favourable Pa x Pt terms than the elllptlcal orbit.

Circular eggatorlal orblts, A satelllte 1n a geostatlonary crbit

having a ‘sensor allgned and focussed on a. 7 200 km square centred
on the puff release p01nt can. carry-. out constant survelllance.
Thus Pa x Pt = 1 and Pd wlll be the crltlcal factor in this case.
A satellite. in a 10, OOO km orbit scanning a band of 2,000 km

centred on an approprlate latltude would repeatele 1nterrogate

*a given area once. every 6 hr.,

As with 1ncllned orblts Pax Pt =1 except at high wind speeds .

' (durlng which field tests ‘would be unllkely)

© CCD/371 ‘1
' page 9

Both terms will differ accordlng to the type of satelllte
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lfG{Calculatlon of Pd o o 1' L '-;4'b.'” - b L

'ff'l9 Either the sensor w1ll detect a puff or lt will' not, ie Pd "1 or Opw-A e
i??pcsxtlve sensor system response will depend not. only on puff characteristics and -
lzfrenv1ronmental condltlons, but also partlcularly on: satelllte characterlstlcs,
ni;tespe01ally altitude since. this determlnes the resolved spot: area._ If the productv
2{ of the ratlo puff area/resolved spot area and a functlon of the puff helght and -
bf?fagent concentratlon is equal to or greater than' the detector senslt1v1ty, -then
,;fﬂPd = 1. The area ratlos are glven in Table 2 attached and’ show that only with
‘wfequatorlal orbits at low sensor sen31t1v1ty (l O and 0.1 mg m2) ‘will Pd = O. -This
{arlses from the higher altitude cf ‘the equatorlal satellltes, but sensors of’
fhlgher sen31t1v1ty in such satellltes Wlll be effectlve when the puff area has

;ncreased over a period of tlme.. o i

_ In the casge of elllptlcal 1nc11ned orblt lt is ant1c1pated ‘that.sensor . '
iperformance would be lrkely to be degraded by dlrectlonal and focuSSLng problems o
“and that Pd would be lov as a result: 'Q” ' ‘
ﬁQ;;; For a sensor in a non-geostatlonary orblt, 1t is con51dered that the
ﬂ.peratlonal characterlstlcs are llkely 1o be a‘sen31t1v1ty lumlt of 0.1 mg m2 and

%a.resolutlon of . 0.25 mradians.. . Thls performance is attalnable w1th present

Vbé”ftechnology making allowance for. env1ronmental degradatlon factors but calculations

' ”ﬂihave for completeness been carrled out with sen51t1v1t1es one order of magnltude

g on ‘each side of this va.lue. As noted earller (para.gra.ph 12), the -n88. .of
';flntegratlon technlques is pos31ble for a sansor 1n geostatlonary orbit. By the
'f“jrapld accumulation of spectra (as in the use of a "computer of average transients")

‘;dﬂ}Tthe slgnal tc noise ratio can be improved by a factor whlch.approxlmates to the
wrvsquare'root of the number accumulated.- Thus, superlmp031tlcn of 100 spectra will

,";béivé an improvement in sensitivity of. a factor’ of 10. For this reason a possible

'ﬂfwsensitivity limit of 0.001 mg ﬁz,has also-been included for such a satellite.’

-
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- The pAobabllxty of successful survexllance _:’qfr} o

22, Detaxls of the 1nd1v1dual probabllxty terms discussed above and the final

values of Ps (thh separate values for winter and summer) are given in Table 3
attached. R AR

123, It is evxdent from the Table that the best orblts are those in an equatorial

plane although an inclined clrcular orbit may also be satlsfactory if sensor.
sensitivity can be lmproved. A quallflcatlon to be- applled to equatorial orblts

"~ is that sensors may be scanning certain’ locatxons at low elevations and ‘the

resultxng lncreased atmospherxc path lengxh will lntroduce an . unknown factor into

-the Pd values (see Figure 1).. . B
- 24, It is seen that in the best condltlons the determlnlng factor for successful
Lsurvexllance is the- occurrence of clear sky conditions: at the test slte. The

© values given ln Table 3 are for a typlcal Nbrthern Hemlsphere contlnental locatlon.
" The dominating. 1nf1uence of th1s partlcular factor places additional, lmportance

- .-on the basic assumption dlscussed earller, ‘that- tests are random. with respect to

time. Furthermore, the. values for the probablllty'of clear sky (Pc) are derived

from data for completely overcast sky and do not take account of partlal cloud

t

cover.
o

Conclusions S _ '_f /

: !

25, From thls analysls 1t is concluded that llmated detectlon by satelllte

sensors of chemical fxeld tests of; ‘known agents in known areas is technxcally

- --feasible,  The mos% promlslng survelllance system would require -an ‘infrared

-sensor mounted in a satelllte ln geostatxonary orblt. The incidence of -cloud

cover at the test site would be a, maaor factor 1n determlnlng the probability of |

successful survelllance..'
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~Direction Shimmer | . Vind S o ‘
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F}
- e

lProbability of
Successful

- Qurveillance

(Ps)’

mp

5 .
13




.

p

Pl |

.

~

R ER aaE N
.. . " . :
L Pl

B B SN ) eE ) Tl N

Y

‘Stability, years 310, oo

oo

'CCD/371 |
page 13
| TABIE T
SOME POSSIBLEASATELLITE ORBITS - (APPROXIMATE VALUES)

Type ; Polar. . . " Inclined Equatorial
Orbit , - Circular . . - Circular Elliptic - Circular Circular

Altitude, Km 880 . .. 1000 - 10,000 36,000

Apogee, Km - 40,000 . - -
Perigee, Km | e D= 500 R B

Inclination, (°) - 7ﬂ}'"99k=;'3; : 60 - r'f',.,"63 - oo

Period, h. 1.6 ... 1.7 12 6 24

Recursion No » 14 o 14 o 2 4 -1
Classification Sun- - sme - Geo
' . synchronous- . ' . -. .  synchronous © stationary

Example L  ERS'. . - . MOLINVA - . SymcOM
' . ' (sa) - " - - - (USSR) _ (waro)

Séhsor, type - IR . IR B : IR . ' R

Swathe, Km 1700 <200, * Var. 2,000 7,200

Spot diameter, Km : 0.22 T o, 0_525-3. - Var, o 2.;‘5 . 9.0

Elevation at 50° 90 - . . 90 . . Var.. 18°18! 32044
latitude, (°) o S S - o




Ratio of puff area/sensor resolved

! B
J

area .

Satellite‘b

Altitude.

krn x

- resolution -t
~ radius (km)

1.0

‘1uPuff Aiea/Senébr‘resblution»for
- Sensor sensitivity (mgm'z)'

01 0.

'0.001

. Polar

880 -

1000

Elliptic"

. 10,000

36,000 . .

0.11

Uoaes
- Variable .

L2
4.5

1

ST

0.71

0.055

4

CT44 9258

U577 7180
“'not*calculated o

*

5,8 - .
Q.44 5.53 -

'“.39.5.

N
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l

- N . . N
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i | TABIE 3
I‘! Summary of Probabhility Terms
¥y Satellite . | _ |
' " ype end Sensor Probabilities’
A B altitude sensztlglty o A - ,
ll';i. T n g - | Pe(¥) " Pe(8). Po x Pt Pd Ps(W) Ps(3)
@ Polar 1.0 0.3 - 0.7 .- 0001 -1 |00l 0.0
B 8o 0.1 - 03 0.7 0.02 1 0.01  0.02
NI | 0.01 0.3 0.7 0.07 1 0.03 0.07
l . Inclined 1.0 0.3 0.7 0.15 = 1 10,05 ,0.11
™ 1000 - 0.1 . 0.3 0.7 T 035 . 1 0.11 0.26
RSN 0.0l 0.3 0.7 . 1 1 0.50 0.75
' " Inclined 1.0 - 0.3 0.7 - not caleulated
B ' Elliptic 0.1 .. 0.3 0.7 . Bt
“|l~<-', 0.01 0.3 © 0.7 W "
.‘;K:j . Equatorial 1.0 0.3 0.7 1 0 0 o
‘m . 10,000 0.1 0.3 0.7 11 10.30 0.75
“ll”“-' ' 0.01 - 0.3 ‘0.7 1 1 0.30 C.75
' Equatorial . 1.0 0.3 0.7 1 0 0 0
36,000 - 0 0.3 0.7 1 o Jo . o
- 0.01- 0.3 0.7 1 1 0.30 . 0.75
0.001 0.3 0.7 . 1 1 0.50  C.75

Pa x Pt

Pd

Ps

“provability of cleﬂr sly for vinter: Pc(W) end summer Pe(S)

robablllty of the coincidence of . the c.gent nuff and scc_nned .

and co:LnCJ.dence in tlme

.

probability of’ detectl-on by thé'sensor

“overall probablllty of successful survelllance in winter -

Ps(W) and summer Ps(S)
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Work.ng Paper on two-groups of chemical agents of warfare

INTRODUCTION 4
Within a comprehenSLve treaty prothltlng the development, production and storing
of cheudcal agents of warrare and prescribing their destruction, those agents which are

particularly toxic'and therefore capable’of inflicting heavy losses would probably

require more rigorous methods of'oontrol than others. This worklng paper examines some
of the prerequisites for such special  treatment. It studles whether chemical agents of
warfare as comprised bJ the Geneva Protocol and the UN Report on Chemlcal Agents of
Warfare (United Nations. Chemical and Bacterlologlcal (Biological) Weapons and the
_ Effeots of their Possible Use Report of the Secretary- General United Nations,
New York, 1969, A/7575/Rev l) might be divided into two groups with such characterlotlcu
 that different verification procedures would seen meanlngful

Chemical substances, whether gaseous,. liquid or eolid; vhich are suitable to be
enployed in warfare because or their tox1c effects on man, anlmals or plants, are
chemlcal agents of warfare. _ v .

Some compounds. are already Pnown as chemical agents.of warfare, others as ootentlal
chemical agents of warfare. Future compounds which are not yet identified might also
become agents of warfere Known chemical agents of uarfare are listed in 11terature,
e.o» the UM and the WHO reports (United Nations. Chemical and Bacteriological
(31010510@1) Weapons and tho Fffec*s of thairx Posolble Use. Report of the Secretary-
General., United Nations, New York, 1969, A/7575/Rev 1, World Health Organization.
Health Aspects of Chemical ‘and Blologlcal Weeponsb Report of a WHO Group of Consultants.
Gendve, 1070.), and some pofenfial ones'ere'also uentioned in scientific publications.
Such lists or descriptions aie easily expanded vhen the existence of new agents for‘
chewical warfare becomes Iknown or can be inferred. ‘ |

The purpose of this paper is to discuss-the prlnc1pal possibilities to dellmlt two
groups of the chemical agents of warfare, i.e, supertoxic agents and other chemical
agents of warfare, and to suggest a reasonable procedure for this. h delimitation
between them should facilitate the discussions on verification, which are necessary in

cornexion with negotiations on a ‘comprehensive treaty. Possible methods of verification

for the different groups will not,ihowevef,,be dealt with in this. paper.

Voo
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»fdlfferent delimiting purposes |

;FAn uncondltlonal prohlbltlon would mean a. total prohibition of productlon.

?;g:} Nearly all. supertoxlc agents are ”31ng1e purpose" agents, i.e. they have only a
>;}be111gerent use, and it has ‘been suggested that their. productlon should be uncondltlonally
'*;prohlblted. All single. purpose agents are not supertoxic. - Other chemlcal agents of

:szarfare may also have a' c1v111an use, i. e; they are - "dual purpose agents'.

.'be borne in mind in the follow1ng dlscu551on, which deals with the supertoxic agents.
; SUPERTOXIC AGENTS ' ' .

ﬁl-. : ‘ Rapid onset of effect - mlnutes to hours

.CCD/372

f‘vja_Slngle or dual purpose agents (US Worklng Paper Work -

l decrded although some have been mentloned, e.g. the nerve agents, mustards, and the

.ptorlns._ Existing, potentlal ‘and future chemlcal agents of warfare will in all |

page 2.

EARLIER DELIMITATION CONCEPTS .- |

1

- During the discussions in the CCD the follow1ng concepts have been used for.

Condltlonal or’ wiconditional prohlbltlon of production -
(Swedlsh Statements 12 March 1970,
© CCD/PV.457 and 13 April 1972,
: .~ CCD/PV.556). -
f#_Supertoxrc or tox1c agents (Swedlsh Statement 9, March 1971,{
- CCD/BV.499), - SV EEs |

-programme regardlng negotlatlons on ' (;*
prohlbltlon of chemical weapons, o

_ 20 March 1972, CCD/§60)

,f,These concepts may need further explanatlons." A

K A conditional prohlbltlon would be restrlcted to productlon for use in war.

- It is apparent that tnese gsets of concepts are closely 1nterrelated, which should

Exactly vhich agents should be. consldered as supertox1c has not yet been deflnltely '

iprobablllty have the following propertles 1n common

- High toxicity

Physrco—ohemlcal propertles alloving storage and dissemination
(or in the case of blnary weapons only dlssemlnatlon)

Reasonably economic use '

- .

.\‘
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' From the user's polnt of view the acute tox1c1ty of a. chemlcal agent of warfare

is of the greatest lmportance, and strong effects of low doses: con31dered as an

advantage. The most toxlc compounds known, which also fit the other criteria

- mentioned for a chemlcal agent of warfare,_constltute the greatest threat. Very few

of these compounds have any peaceful use, and ‘none has a necessary use outside’

scientific laboratoriés. However, it has to be admi tted that future warfare agents'

vith a very high tox1c1ty and an 1nd1spens1ble peaceful use are possible, although not
likely. There are ‘also technlcal uncertalntles 1n the determlnatlon of acute

- toxlcltles, such as.lethal or effectlve doseS.'

The effects of. chemicals on 11v1ng organlsms are . 1ndeed compllcated. In’

‘fcon31der1ng which compounds should be regarded as: supertoxlc ‘the lethal dose is

important, as is the effectlve dose.. The effectlve dose has to be effective from a

:d-mllltary point of view,’ and the effects have to- have a certaln predlctable duratlon,

_;say from 24 hours and longer followrng exposure.d

The concept of supertoxlc agents should cover: all chemlcal agents -of warfare which

_are particularly dangerous. . Such compounds in. very small quantltles cause death or

;. severe, long lasting dlBablllty.:hf_fii“j};i‘ SRR

‘A tentative dellmltatlon of supertoxlc agents is 1llustrated in the table. The

";lddellmltatlon is based upon known facts and data about some known compounds.



Table. A tentative delimitation -of
chemical weapons (United Nations.

supertoxic chemical agents of warfare eva.luafed _f
Chemical and Bacteriological (Biological) Weapon

New York, 1969, A/7575/Rev. 1, World Health Organization. Health Aspects of Chemicll

3

Supertoxic agents
. . . ' . Staphylo. -
Evaluation propert;es Botgi;gal cocoal Nerng/
A entero~ agent l
toxin o
Lethal dosel/ (Lct ‘mg.min/m3) - 0.02 - 10-40
50 =% : -
Effective doset (BCt ng.min/m°) - 0.0/ 29202/»
Time to onset of effect | hours - hours minutes.
Duration of effect weeks == 24 hours days -
o : : weeks
Dual purposeg/ no no ' no

1/ The values are estimated for man (see United Nations and WHO réports)

when not otherwise _sta.ted. .
According to US Working Paper CCD/360, 20 March 1972.

Inhaled dose in mg, which caused emesis in rhesus monkey (see
WHO report). :

Working Pa.per-CCD/BZO, 2 March 1971 and US Working Paper CCD/365,
20 June 1972. . A .

Y

Sarin, VX, see United Nations and WHO r

see Franke, S. Lehrbuch der Militirchemie.. Vol 1.
Deutscher Milit#rverlag, Berlin 1967.

Larger groups of agents may be characterized more strictly, e.g.cfr_Dutch

eports; Tabun estimated doses

. . . o e L [ .
- - . - R
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Tom data obtained mainly from the United Natlons and WHO reports on biological and .
d the Effects of their Possible Use. Report of the Secretary General. TUnited Natlons,
and Biological Weapons. Report of a WHO Group of Consultants, Geneva, 1970)

-

ﬂlrl

" Other toxic agents

M}:lzz‘;rd | C Phosgene . | ng;:';l%e: o8

1 500 | 3'200 . - 5-0062/ 50 000
100 : ‘ | | 1 600 »_.'2 ooog/ 1 <-io

hours . H o ‘ hours. ) ﬁinutes . | ~=—minutes

weeks - . o !.:Qeeks'- | days  | minutes

months : : R 'months : I ' ‘ :

(no)é/ ‘ \L/ L . yesl/ ~i : yesl/ o yesz/

Tentative line of
delimitation

§/ Might be used as an 1ntermed1ate in laboratory scale synthe31s, at present
of no known 1ndustr1al value. _ 4

1/ Raw material. - S S -:z

§/ Varies with the concentration in air durlng exp031tlon due to the rapld
destruction of the agent in the body. .

2/ . Police use. : ‘ e !
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TECHNICAL BASIS .AND .PROCEDURE. POR DEIIMITATION

Sincethe supertoxic agents will have. vo be treated dlfferently w1th1n a

comprehensive: ban .0r production, etec., of chu mlcal agents, lt \111 be necessary to

agres-on a method for-deciding which- ‘new. chemlcal compounds should be characterlzed

as supertoxlc chemlcal warfare. agents. From a technlcal p01nt of v1ew thls should not

be difficult. - A.group-of experts uSLng the klnd of theoretlcal and practlcal approach

suggested in. thls - working. paper should be able- to take on. thls task A f
Many such groups. of.experts exlst for dlfferent purposes._ Examples can be seen

"~ in international:scientific and.technologlcal orvanlzatlons, which perform their tasks

continually or. intermittently.‘~ The. Internatlonal Unlon of ‘Pure and Applled Chemlstry
(IUPAC) ig one. such organlzatlon, whlch €.g. handles nomenclature problems.r_ :

Accordlngly a llst of the supertoxlc agents mlght be produced on request by an

h approprlate United Natlons author1ty.1 Thls mlght be patterned on the work of the

» United Nations Commlttee that is evaluatlng radlatlon hazards of radloactlve chemloal :

1sotopes, United Natlons Sclentlflc Commlttee on the Effects of Atomlc Radiation on

Man and its Environment, UNSCEAR, whlch 1n 1ts turn gathers standardlzed data from two

~international sc1ent1f1c bodles, the Internatlonal Comm1331on on Radlatlon Protectlon,

ICRP, and the Internatlonal Commission on Radlatlon Unlts and Measurements, ICRU as
well as from UNESCO, WHO, FAO; and TAEA. B '

Reference has already been made to pOSSlble technlcal changes in the future, which

"might necessitate revisions in a,treaty. .. The need for an updatlng mechanlsm covered
by a treaty thus seems established;’ The sace groups of .experts and United Nations

" authorities jusi discussed might perform also this task.

© CONCLUSION | | N |

v

There is need for a dellmltatlon of partlcularly dangerous chemical agents of
warfare, i.e. supertoxic agents, as a basis for different means of control within a
comprehensive treaty prohibiting'production'etc. of. chemical agents of warfare.

In modern applied sclence the understandlng of patterns of data has increased.

The effects of chemicals on living organisms are indeed compllcated and are best

described by such patterns. ' Dellmrtatlon,of supertox1c\agents from other chemical

agents of warefare has to be founded upon the effects Of chemicals on living organisms

~and thus on the recognition of patterns of data from several sclentlflc disciplines and

technical specialties.
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Data on chemlcal agents of warfare are avallable in 11terature, e.8. the

1aUn1ted Nations and WHO reports on chemlcal and biological weapons. These data have,
z:as an experlment been used in thls paper to demonstrate the possibility to
.'dellmltate supertoxlc agents from all agents descrlbed in the reports. . As a result
T‘lt was possible to ‘delimit the most dangerous chemlcal agents of warfare as supertoxic
' agents, which rarely have a peaceful use and never a necessary one outside scientific

ﬂflaboratorles. Many tox1c compounds, most of them w1th peaceful uses such as hydrogen

;'cyanlde, could not be con31dered as belonglng to the. group of supertoxlc agents.

A technical ba51s for the dellmltatlon, lf the concept of. supertoxlclty becomes

': operatlonal, has been dlscussed. Thls can also serve for a perlodlc re-evaluatlon,
”jwhlch becomes necessary because of concelvable future 1nvent10ns in the fleld of

o potentlal Chemlcal agents of warfare.-: L
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Original: ENGLISH

CONFERENCE OF THE COMMITTEE ON DISARMAMENT - CeD/373

IPALY

WOrking'Paper'on identification and classification of chemical warfare
agents and on some aspects of the problem of verification

I. Chemical agents that could be banned

During past meetings of the CCD there was a clearly discernible need for identification
of "chemical warfare agents" with a view to negotiations on a treaty to ban the
development, production and stockplllng of chemlcal weapons, and to provide for their

destruction.

In our oplnlon a de0151ve step towards the 1dent1flcatlon of chemlcal weapons could

" be taken by deflnlng the characterlstlcs whlch, from a mllltary viewpoint, are

necessary to classify a chemlcal product as a chemical war. agent.,
It must be borne in mind, when trying to assign an operational effectlveness

coefficient to a chemlcal agent, that this coeff1c1ent is the result of a combination

‘- of many factors, of which toxicity is. merely one and not necessarily the most important.

These various factors, which are closely interlinked, cover aspects ranging from the.
possibility of propaLatlon An the target arec,. to productlon, storage, etc. It is only
through a careful and correct appralsal of all these factors that it will be possible to
classify a chemical substance as' a chemical warfare agent.
With a view to negotiating a treaty banning C weapons, the chemical substances which
present the following characteristics may be coneidered as chemical warfare agents:
(a) Substances whose harmful effects are brought about through contact, ingestion or
inhalation, excluding those whose effeo$3'axe:caused only through injection. |
(b) Substances which, because of their chemical and physical properties,.can be
diffused in the atmosphere by normal military.means (aircraft, helicopters,
artiller, missiles, etc.) with a concentration high enough in the emission area

to produce the effects predetermined.

GE.72-15163
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( ) Substances whlch by acting through the means referred to under point (b) are
’ " highly toxic or are capable of renderlng the area unlnhabltable for a certain

. time, . ' _
; ;f(d) Substances having the above-mentloned characterlstlos and capable somehow of
."" remaining in the environment long enough, to develop their harmful action.
" (e) Substances having the above-mentioned characteristics and which can be produced
. and stored in 'such amounts as to constitute a- verltable military stockpile.

.On the base of these requlrements it seems possible to start drawing up a first

v llst of substances which can certalnly be considered as- .chemical warfare agents, w1th ,
‘,ﬁﬂ view to determining the scope of a treaty banning chemlcai weapons, as followa:
- PHOSGENE or CARBONYL CHLORIDE . |

' COCl2

3 Choking agent. vIntermediatevprodﬁct‘ 'Used on a large.scale in the chemical

’  ‘;3j1ndustry for the preparation of dvestuff, pharmaceutlcalsprOdUCts’ plastics, etc.
© . ESTERS OF FLUOROCARBOXYLIC ACIDS '

ooy Fe(oHy)00R - on= odd: - -

o . " R= alkyl or halogenalkyl

G | General toxic. action. : "
"’ CHLORGPICRIN or NITROCHLOROFORM
. 0-ceL, | I E S S I
L ' Choking agent. Disinfestor for stored goods and for grounds.
- rQYANOGEN‘BROMIDE_Q o ' o - |

~ BrN o
o ,'Tear'and_general:toxic agenf.-

| - CYANOGEN CHLORIDE

- CICN

Tear and toxic agent. Used in cyanate prepgration'and halogenstion for the

synthesis of dyestuff. » : .
' - - THIOPHOSGENE or THIOCARBONYL CHLORIDE - . . L
oscl,

- Choking agent.
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MUSTARD GAS = '
2,2" - DICHLORODIETHYL SULFIDE

S(CH,CH,C1), .

Blister agent.

- ETHYL CHLOROSULFONATE

Cl- SO 002H5

. Bllster and tear agent.
- NITROGEN MUSTARDS and TERTIARY 2, 2'

DINALO DIAIKYL AMINES

RN-RY R = Alkyl, halogenalkyl
- R halogenalkyl

Bligter agent.

ARSINE

AsH
3 .
General toxic agent.

\

METHYL DICHLORO ARSINE

ASCLOHy S o

Irritant and bllster agent. Used for veterinary products.
ETHYL DICHLORO ARSINE

AsClQCZH5

Irritant and bliétér agenf.  Used for ﬁeferinary products.

LEWSITE or DICHLORO (2CHLOROVINYL) ARSINE
AsC1,-CH=CHC1 | S
Bligter agent.

PHENYL DICHLORO‘ARSINE

AsCl C6 5

Irritant and blister agent. .
DIPHENYL CHLORO ARSINE
AsCl (06H5)2

Irritant and blister agent.

CCD/373
page 3
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* DIPHENYL CIANO ARSINE . -
"AsCN(C6H ‘

5)2 | |
Irritant and blister agent.
ADAMSITE or DIPHENYL AMINO CHLORQO ARSINE

- AsCl(06H4)2 NH

Irritant agent.
IRON PENTACARBONYL -

'Fe(co),5

! General toxic agent. ' S SR SN

CHLOROFORMOSINE
CLCH=NOH
Tear and blister agent; : A
PHOSGENE OXIN or DICHLOROFOHMOSINE

Cl C—NOH

' Irritant. .
* CHLORO ISONITROSO ACETONE
CH COCCl:NOH

3_
Irrltant._
ORGANO PHOSPHURUS COMPOUNDS

‘Tabun, GA. (ethyl N NLdlmethylphosphoramldocyanldate)
- Sarin,' GB (isopropyl methylphosphonofluoridate)

Soman, GD (1,2,2-trimethylpropyl methjlphosphonofluoridate)

R agents (alkyl esters of S dlalkylamlnoethylmethyl

phosphonathiolic acids).

The structural formula proposed by the Netherlands approach (see CCD/320,

2 March 1971, page 2, last paragraph) could also be used.

- N.B.

- Invthe case of dual-purpose agents their peaceful‘dsésvare underlined.




Y -

- -

3 T 1205 e i e o e

-

-

.....__.A .

LT e

s

) . .

: e - con/373
\ I O page s

of course, this is'not‘an exhaustive'list. It is proposed as a starting point
for a more thorough study of thoge agents which must be considered as chemlcal warfare
agentg for all 1ntents and purposes. However, thls llst seems to us suff1c1ent to
. warrant some prellmlnary remarks on the levels of control which would be required for
an effective prohrbltlon of chemlcal weapons.

II. Classification of chemlcal agents ,' , ‘ ‘

As an examlnatlon of the list shows us, the chemical warfare agents whlch oould be
banned by treaty may be divided as follow3° '

- according to their use:

1. . single-purpose agents;
-2, dual-purpose agents;

- accordlng to their degree of tox1c1ty.

1. predomlnantly lethal agents whose effect is achieved in minimum
| concentrations. (It is interesting to note that only single-purpose
agents fall w1th1n this group of warfarevagents) o
2. agents whose harmful or lethal effects are achieved through rather hlgh
o ‘concentratlon in the environment. ,

Spec1a1 attention must be given to the organophosphorus compounds:  some are
already found in mllltary stookplles, others can be diverted to warlrke-uses, and
finally others are used in agrlculture as 1nsect1crdes. If, as appearS'likely, the
use of such substances for peaoeful purposes is to be banned, all organophosphorus
compounds may be congidered as chemical war agents.

'III. Some considerations on the‘problem of verlflcatlon.

1. Single purpose agents.
Turning to the problem of verlflcatlon, we gee that the single-purpose agents -
and the most dangerous ones - are in most cases based on the use of raw materials which
can be considered "critical": these oaterials,'though abundant, are critical in as
much as their sources are limited in number and are locatéd in well- defined areas. In
one of our previous worklng papers (CCD/335 of 8 July 1971) we tried to hlghllght the
possrbllltles and limits of a non-intrusive system of oontrol° of such materials

throughout the entlre process of productlon, trade and use.
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} Thls type of control, which is based 1n large part on the analysis’ and
';lnterpretatlon of statlstlcal data, will be all the eas1er to carry out ay the '
'”.propOrtlons of raw materlals requlred for mllltary use are greater than the average
5"amounts used for civilian purposes in a given. state, if that state were to de01de to
| ~ build up a militarily useful chemical stockpile. o ' '
S Accordlngly, this type of -control would be applicable to-a- w1de ran1e of. states,
i{z,'TAt least for verification of sugspected violations, and appropriate procedures should,
- “of course, be laid down'for.following-action. On the other hand, this type of
ddbéontrol would be impossible in the'ease of countries which are major producers and
- consumers of gsuch raw materials._ In the1r case, it would be useful and flttlng to

" invite ContrlbUtlonS in the form of studles and 1deas from countrles represented on

. baifthls Committee in order to determine whlch factors - if anyv—.when combined, might pave
rijff“the way to a method of controlf(hopefully, a'non-intrusivevone),‘even for this'ldmited
iv'i;.number of cases. - -:'f AR " . S ‘ '
;f;fé. Dual purpose agents.-. '_ . ‘
L . Concerning those chemlcals which can be used elther for 01v111an or military
Hf purposes, the problem of verlflcatlon seems easier. These chemlcal agents have, in
Lifact, a low lethal 1ndex. , S |

If a State w1shes to bulld up a mllltarlly useful arsenal from such substances,

ﬁ:lt would have to divert 1arge amounts of them for that purpose with s1gn1flcant impact

?fgyF.on the average amount produced for large-scale crv1llan ‘uses.

:‘ Under these circumstances, the establlshment of a method of monitOring these
substances based on the compilation (already dbne:inhpart”fdr'other_purposes) and

‘interpretation of statistical;data appears to be a simpler, and certainly not an

;L_' - ingoluble problem. - ' o |

- ‘ The industrial and economic data would have to be sufflclently ample and an

}.“' :analytlcal to reveal. meanlngfal deV1atlons elther in the average or in the forecast

. indexes.
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 JAPAN o
- Working Paper on the question of a crlterlon to be used tc characterlze
: , super—tox;c chemical agents

[

1. Determlnatlon of a toxlc crlterlon

The LD50 of all chemlcai substances, if plotted accordlngly to the degree to
toxicity, will give an almost unbroken llne (tentatlvely to be called the LD50 spectrum,

see Chart I) If the number of such substances 1s finite, that line will be of a

definite length.v If botulinum tox;n A (LD in- mlce 0.00. - O. OOOOS'ug/kg), Wthh is
sald to be the most. tox1c substance known, 1s placed at the - left end of that llne, all

-other substances will be to the right of botilinum toxln A. While it is not clear what -

will come at the other end of the 11ne, we may 1gnore substances at the right end as

- they could never be utilized as chemloal weapons.

At the meeting of this Commlttee held on August- 8 1970 we tried to limit the
scope of prohlbltlon to chemical substances coming to the left_of a certain marked point

(target point) on this LDSO.spectrum‘and'suggested'the'toxicity level °f'L550’,Q~5»

milligrams ‘per kilogram of body weight by hypodermic injection (CCD/301). The figure

vas chosen with a view to ‘listing as. many as p0331b1e of those compounds whlch could be
used for chemical weapon purposes, at least those. recognlzed as such, and omlttlng as
many as possible of those chemlcal substances whlch are used and produced only for
peaceful purposes. - . . '

: The reason why we suggested LD50, .0. 5 mg/kg by hypodermlc 1n3ectlon was that we
chose to concentrate on Soman (LDSO’ 0.35 mg/kg, s.c.) which-is one of the lowest in
toxicity among the ex1st1ng nerve agents, and that by selectlng as the target p01nt a

toxicity level close to the LD of Soman on the spectrum, all the known nerve agents

50
available for use as chemical weapons would come to the left of that target point, while

only a few chemical substances used for peaceful purposes will come in this. category.

GE.72-15384
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"‘_ It is a. well—known fact that the LD50 of chemical substances Varles w1th changes.
‘1n the experlmental condltlons, e.g. animal specles and -administration route, ete. and
it is desirable therefore that the LD50 spectrum should be arranged with the measurements
from tests carried out under identical condltlons.
i This paper deals -in some detail and. in a concrete manner w1th the results of
:'f'investlgatlons we have conducted making use of the available literature. The’ LDSO
about one hundred and thirty organophosphorua compounds, the group to vhich the above-
mentloned nerve agents belong, -are known.. The~LDSO of organophosphorus agents for use
.as 1nsect1c1des and in medicine are shown in Tables I and II respectlvely, whlle the
50 of organophosphorus agents for use as chemical weapons and other organophosphorus-
agents of roughly similar tox1c1ty are shown in lables 11T and IV
Many of the data were obtalned in tests w1th mlce and rats, whlle the admlnlstratlon
“"ﬂlroute was. mostly lntraperltoneal or oral., As . to organophosphorus agents for use as
chemlcal .weapons, there are many data available on lntraperltoneal anectlons._ In the
df;| case of 1nsect1c1des, many statlstlcs are obtalned from oral admlnlstratlon.l However,_»
F@.we may estlmate the LD50 for lntraperltoneal admlnlstratlon from statlstlcs for oral ;'
ﬂadmlnlstratlon, as about a fifth of orally admlnlstered 1D

50 is conSLdered to be the '

ﬁ,_fuse of the. avallable statlstlcs. We belleve 1t w111 -be poss1ble to select a target .
polnt on an. LD50 spectrum, taklng lnto account the same factors as when we selected a.
target point on the LD50 spectrum for hypodermlc 1n3ectlon mentioned above. In other
words, it would be approprlate to select the LD5O’ 0.62 mg/kg, i.p. of Soman as the
target p01nt T K : ,

If we ch00se thls as the target pornt among the organophosphorus agents for c1v11

PR T

.. uses comlng to the left of. thls p01nt on the spectrum shown in Chart I, there w111 be

o

b one 1nsect1c1de (tetram‘ 0. 5 mg/kg, mice, - 1 P. ) and two medlclnes (paraxou.‘ 0. 6 mg/ke,

ﬂl mice, s.c.,_echothiophate 0. 14 mg/kg, mice, i. p ) Table v glves thirteen organo- .

- phosphorus compounds whlch are considered to be of approxmmately the same tox1c1ty level

.as chemical warfare compounds.y Nlne of those chemlcal compounds will come to the left
"'iff of the target point. L S ‘ | L
" Judged from the LD50 of these twelve organophosphorus compounds, there is a strong

o possibility of their belng'used as chemlcal warfare agents, while the abovementioned

. three chemical compounds, which are obviously used for peaceful purposes, could quite

'=LD50 for, lntraperltoneal Jdmlnlstratlon., Consequently, it becomes posslble to construct~\

_the LD50 spectrum for the more rellable intraperltoneal 1n3ectlon in a mouse, by maklng s
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poss1b1y be replaced by other 1ess toxlc chemlcal compounds. Therefore, even if those

_twelve or so of many. organophosphorus compounds are to be prohlblted it would not greatly

affect peaceful industry.

Thus, two toxicity levels.are suggested; one for hypodermic injection mentioned in

our worklng paper (CCD/301 and the other for 1ntraper1toneal injection. It is also

' ‘suggested to choose, by way, of an example, one promising criterion of Soman, as.the lowest

in toxicity. However,-lt would be_necessary,to make adequate adJustments according to

circumstances, 's when; for'example; a means of increasing the toxicity of lower toxic

compounds by . comblnlng several chemical compounds or by using adJuvants is developed or
when a hitherto unknown chemical warfare compound . is dlscovered.

2. Standardization of experimental conditions for tests to determine LD

50.

The above-mentioned tox101ty levels have been chosen as a result of -our. study made

50 to be
used in selecting the target p01nt mst be accurate and have a hlgh obgectlve validity.

' ﬂTherefore, the follow1ng items- should be given due conslderatlon in settlng the experlmental

condltlons for tests for the determlnatlon of toxlclty. o

(1) animals

(1) species (e g. dog, monkey, rat and/or mouse) and strain (pure straln)

(i1) sex, age, weight

(2) chemical substances

(i) concentration, vehicle o ,

©(1i) route of‘administration~(intravenous, intraperitoneal, subcutaneous, intramuscular.

oral, inhalant, and/or cutaneous) and the region where subcutaneous, intrar
miscular and cutlcular injection is to be effected i

(3) others S
(1) temperature, humidity

" (ii) fasting time A

(iii) duration of observation,:etc.

3. Delimitation of organophosphorus compounds

- We believe that the classification of chemical compounds by toxicity crlterlon as’ we
have suggested is one effective means by which to designate those nerve agents wvhich are
available for use as chemical weapons. . However, using only a toxicity criterion based on

the LDSO spectrum, some of the chemical. substances for civil uses (alkaloid, plant heart

‘:poison, etc.) come under the category (II) of Chart II.

Accordingly, ve could limit the scope of chemical agents in amore clearcut way by

selecting super-toxic chemical agents, vhich can be subject to. verification and which
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'".1would ‘be .those most.likely to be used in warfare. from among the chemical compounds ClaSSlflC\
as super-toxic :compounds using' our tox1c1ty criterion. In the. llght of ‘such a consideratior,
'fflt mlght be appropriate that we concentrate ourselves on super—toxlc organophosphorus

in"h’compounds (the square indicated by P on Chart II). , "
A h This is because .organophosphorus compounds have the:following characteristicS‘

’ jﬂ (1) the super-toxic organophosphorus compounds are those of ‘the highest torlclty and there

: E.'ls a strong possibility that more tox1c chemlcal weapons w111 be developed in the future
";'from among such organophosphorus compounds. ‘ _

‘f{;(z) 1t is possible to measure the amount of” such organophosphcrus compounds at the stage
f(;of productlon because they are produced from yellowaphosphorus. ' ’

' (3) all organophosphorus compounds 1nd1cate spe01al antl—chollnesterase activities.

f(4) there are dlfferences 1n chemlcal structural formula between such organophosphorus

:_ﬁcompounds for peaceful and those for weapon purposes. ! ' ,
t It should be noted that, by making use of the characterlstlcs mentioned 1n para. (3) |

-;ffand (4), we could detect the relevant super—toxlc organophosphorus compounds by means- of

’f7gascromatography or by measuring. chollnesterase activity.

o As-to the method for defining such: super-toxlc organophosphorus compounds, the o
't;*fNetherlands representative suggested a method using chemlcal structural formula (CCD/320)
e - The common characterlstlcs of. crganophosphorus nerve agents for weapon purposes, such
. as sarin, soman, and the V-agents are that. there are methyl and. phosphorus (CH3 ~P) bonds in

?;:chelr molecules. On the other hand, though- the. mechanism of their action 1s the same,

‘_2organophosphorus 1nsect1c1des, vhich are of much lower toxicity. do not have any CH3 ~P bonds
'~:11n their molecules. Nor do other orgenophosphorus compounds for peaceful purposes have
i”~iSuch bonds. Therefore, if we could establish techniques for the micro-analysis of CH%—

. - bonds, it should contribute greatly to the decectlon of organophosphorus nerve agents.

However, 'some super-toxic organophosphorus compounds have bonds of lower alkyl
o radlcal and phosphorus. The representatlve of the Netherlands presented in above-mentioned
'lworklng paper a general structural formula (see Chart IIT) as a crlterlon by which . to
" define super-toxic aﬁents. . As we con51der that the approach suggested by the Hetherlands

5 to be. very approprlate, we have carrled out our work on. the 11st1ng of all generally lmown

‘;forganophosphorus compounds and puttlng them in order on the basis .of their structural
".ufformura. o , o o

As a result of thls work, we: have come to the conclu31on that the general structural-
'formula for organopnosphorus nerve agents glven in: Chart IV is the most sultable (See
»?{the annex for details.)"

f'"’_f_,-_'4.. * Possible chemical structural formula for orgmophosphoms compounds for veapon nur@ses l
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Chart II

Chemical agents , . Chemical agents
' for - S L . for
peacefu% pgzposes o weapons gurposes
(1T IR

A

~ high

N

Orgariopho sphorous.
// ‘nerve agents

S

INRNONANN

-i8quele

8SBIO}SE eu-n_oqo_—;quv .

TOXICITY

N

I 05 nefs, s
-.or 0,62 mg/kg, i. p.

. Low-toxic compounds -

. low -
P
N\
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Chart III

A general formdia proposedvby_NethérlandSy(CCD/320)'

in which

Rt:

R"s

-F CN N.

.\ e
/\X,.

OorsS

‘OorS.

5 SR! S(CHZ) §RH, 5(CE,) N(R ')

» s(cnz) i@‘(RH)3

(Substltuted) alkyl, cycloalkyl or hydrogen

CAllyl, dlalkylamlno

CAlkyl

¢
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A general

=~

X B O S(0R) SRY,  S(CH,) R

R;' "

O gamw

structural formula of our study

Alkyl, dialkylamine, alkoxy
.t (Substituted) allquv,_,y 6ygloai;qu, hydrogen

O’S

2

S(CH,) SR 15, ,s(qﬂz')hﬁﬂ-'fg,»..s.(cnz__)nm"}s. o

LGRS

Alkyl

‘\.
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T e e TﬂﬁIEiI  ;' o
L Mame 0 ID (ag/ks)

Amiphés, DAEP - 'h' o .452fjif‘,v‘ mice PO,
Azethion . - . 1000 . rats p.0.
750 ' Tats i.p.
Cyanox, CYAP R o 995 mice p.o.

‘ Delnav - - 3l”v ;" '“’f ~ 110 - R rats ' p.o. -

DOVP - . . - .290° “mice . | i.p.
. e U 50-T0. . rats  p.o.

Diazinon . = : -'3qﬂﬁﬁ'?‘f=“ﬂ-:?_.653y . -mice S iipe.
: > Do oo 108t rats o peo. -

Dibrom. © . .o v i 120t mice - p.os
Dicéptqﬁ.: ;!lf ff:_fﬁl;j}h‘ujg  24QOf{w;@," mice -  {§;§(

mice ©iepe

. Dimefox, Hanane EEARIEAS
e e " rats  p.o.

e e
SN

. Diptrex - SRR 500 . mice  i.p.

_‘-5-6~  _’mice'. - i.p.
14.4 - - mice PO
5t ' . r_a.tS» . P.Os -

‘Disyston, Dithiosystox = -

DSP | 65.4 .. . mice .. p.o.

EDDP, Hinosan “ = - . 218 .mice pP.0.
14 - rats . p.o.
BSBP . L0 s omice s peo.

Ethicn, Nialate = . = 179 . ' rats - peO.

..... e e s e el e o+ e amie it ae ey - - - A
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i

- Name %

D5, (me/k

g)

Gusathion, Guthion

" IBK, Kitazin-P
IPSP
Isomethylsystox ‘

"Isosystox,:lsodemetqn‘
 Lebaycid, Baycid

- Malafhion

. Mecarbam -

MEP, Sumithion = .-

. Mesyston

» 5‘Métasystdx, Methyldemeton . = -

' b,Méthylparathion '

Mipafox, Isopestok
Némacide.
NPD

_ OMPA, Schradan

 Paraoxon-ME

Parathioh N

mice ' -

" mice
_ rats

mice

mice. '

rats

rats

rats

mice

" mice
-~ rats

mice
rats

mice
mice

-rats
. rats

rats

‘rats

.rats

-rats.

mice

. mice
mice -
- rats

’ 92 ) C " mice

~ ‘mice.
rats

rats

rats

- mice

mice
mice

1.pe
PeOo

RICE

p‘lo.l' .

poOo

i.p.
. pUOQ

" 'p.oO.

' P.O.

SeCo
DP.0»
i.p.

i.p.

. p-o.
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Systox, Demetoﬁ 'f
‘Tetram,yAmitohlf:L: f5i;

Thimet

 Néme:_

- cen/374

‘f'pagexllf”

1¥n;_JLD5¢(mg/kg) ~."£ :

’

me T
- o T

| .ggé.

Phosdrin.““},*_', T e

'.Pqtasah 'vn;= o 25;

, 15
Ryrazoxoﬁ'v‘;  : _f:‘ﬁ'; l"-::._ H4

Pyrazothion . .. - . . - 12

o . y.l'.' ‘7 ‘., : . :36
Ronﬁelg Nénkorff“f”"‘ .

Rﬁbifoi;g':fpf ),fﬁ;yﬁ'f;.:{f.‘ l l3l.3> -7 

Sulfotepp . - . . &

B

: Thiometon,.Ekétin -“;l-: » (»64

l',
TIFD e f.~'v, ) 16
Vamidothicn -

Ve-13, ECP - . 270
v oL L

250Q ’..:,4.:

mice

- rats

mice

Lmice

‘mice ..

~ rats

mice.

 mice
- rats

‘rats-

p.ol"Z

i.p.

ApaO.

p.o.

[

p.o. = oral, ' S.c. = subcutaneous,. i.p. =

intraperitoneal -
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" TABLE II
FP 4 mice i.p.
Echothiophate - 0.1l4 -mice  1l.p.
. Paraoxon 0.,6-0.8 . mice = s.c. -
L 748 . rats = p.o.
TEPP . 007'. : Inice o iapo'
0.85° mice’ i.p.
1,9 © ‘mice P.O.
0.65 ‘rats

pP.0. = oral, s.c. = subcutaneous,

t

i.p. = intraperitoneal.
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. Neme _V.LD5OIA.(‘mg/k.'g).' - o Referénce'

| Sarin Q;ZL¢'fQ¥f:miq¢ ~:7f.fy;s.c,  *:;;3 M. Askew (1957)
A  70;42 f7f:fxmigefizf'j'7_i.p."'.fﬂs. Holmstedt (1951 1959)
: 0'.580 m:Lce : j..p. ,T.A. I...oom:l.s. _(1963-)
0585 mice 1p - TALoomis (1956) *
9.2 imee . pws - Tuhu Loouls (1963)
'7R07645%1;f;51r;£§iié€i f7i.v;: f~.:K.Pi-DuBoi$ (1963) “
o 056 f3<:'f?éﬁé;;;};?;_ i;§f;iilf?.H Fleisher (190)

o 0 Ja13 - rats : s.c. _FVVMJ.H. Flen.sher (1970)

.116 rats s.c.B.M. Askew (1957)

0,55 ‘ﬁffj,gAtgn"y}fwli b,d;,:?;;'ﬁuBoiS'(l963)"" |
o:oierfff{{fiabbitéfﬁgf i.v, . K.P. DuBois (1963)

. : :j_pig' ¢,# j1;As.p.i . B.M. Askew (1957).

0 038«ﬁ3ff7ﬂmogkéjsj1 37“s;c,£fi"& B.M. Askew (1957)

Soman o .o752-_3f;3mi¢eéf§ © L. DL MeKayi (1971)
. . 0.2 m:Lce _’:.i.p'.l, S |
"_o.§2: © mice . - i.. - Tis Loomis (1963)

7.8 mce’ pic.  T.A. Loomis (1963)

Tebun . 015 - fnic'e .'”.'_-.'i'.vv.. K.P. D‘uBois (1963)

0.6 ‘mice - i.p. . B, Holmstedt (1951)
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Name

| LDg (mé/kg)i;f. ;%fi"ﬁ*'

Reference

: Tabun

0.06
012
3.7

‘006

116.3

01.08 \.“ .

8

rats

.rabs.. . 4.

rats

frabbits .
<rmﬁﬁtsi, ,
:doé3, . E

: dogs

- mice

i.V; .

K.P, DuBois - (1963)

: Il:..'Pn DUBOis_ (1963)
K.P. DuBois (1963)

 J.H, Fleisher (1960)

K.P. DuBois (1963) |

~K.P. DuBois (1963)
' K.P. DuBois (1963)

S.M,‘Aquilonius et
- (1964)

al

A E == Th B = .
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o

B 1D, (se/e)

: : MethylfluorophosphorVIcholine

Diethyl S-ethylsul;onylmethV1tHiophosphate w,f'é5"f'
Diethyl S-ethylthiomethyl thlophosphate 0,25
~ Diethyl S-(2-d1methylaminoethy1) - 0.1

thlophosphame

| 'Diethyl S-(Z-trlethylammonlum methyl) thio-{ L
phosphate dodide’ 0.17

: Dlmethylamldo-lsopropoxy—phosphoryl cyanldeff 0‘5“f:
L Ethoxy-methyl-phosphoryl thlochollne 1od1de 0 0) o

, Methylfluorophosphorylcarbochollne l':;wA 0, 80, o
’ n 0 1.00 :

' Methylfluorophospaoryl— —methylcholine.:” 0 07

.008

ito.lo
0,010

Metthfluorophosphorylhomochollne /7?\;4 0 0551”
- APRERA 0 06@111
_Methyiisopropoxy-(2-d1meth¢1am1noethJ1) o
- thiophosphlne oxide 0 27:”;
'Methyllsopropoxyphosphoryithlochollne ﬂ”“ nO.lQﬂf;‘
: Tetraethylmonouhlonopvrophosphate Tf-,*fj:”¢, .7

.) .

rats

rats _1 [
‘mice

mice

. mice
" mice

" mice

rabbits

© mice. i
rabbits
mice
_rabbits |
mice < e
rabbits .

. mice

- mice

.

"¢ -mice |

C PeO.

p.é'_-’-

l i.p.' N

i.p;"

: i-P- o
S i.p.

iop'o

i
oidper
i.-fi.‘f V_ -:. .
-‘.'.:::i:.p . . .; VL
'i.V. S

i.pe

inopo ‘ !
i.p.
i.pe
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%o be 1 used to_ characterlze °uperbtox1c chemlcal agents

- ANNEX: The - explanatlon of .the general formula for the
~ designation of super—toxlc organophosphorus
compounds : R ;

- . . /

In thls annex a detalled explanatlon of .the poss1ble general formula proposed
for the super-toxic organophosphorus compounds is presented for consmderatlon in
_connéxion with CCD discussion to find p0531b1e general formula to des;gnate nerve
agents within the field of the organophosphorus compounds. The following remarks

. relate to the chemical structure and. tOKlClty of the super—tox1c orgenophosphorus
ﬁ compounds. .. : : s ' C
. A general formila (I) has been proposed by G. Schrader—/ for those .

3j organophosphorus compounds whlch have hlgh tox1c propertles.
' 0

e

\
IR/\

Acyl
o . e .(I);--
+.Ain which , o I
4 Rl, R2'j' o = Lo ~-alkoxy, allcyl, or amme'. ,
-Acyi ST }»-.=u': o A.lnorganzc or organlc radlcal groups

(for example, -F, -C1, -SCN, -§, phenol,_
, . enol, etc. ) '
: - Among the compounds with this formula, there are many super-tox1c nerve agents,
o many of which are the so-called ‘chemical warfare nerve agents. _
M. F. Sartori, et al. also'prcposed, in the Chemlcal Rev1ewg/ a general formula
" (II) for-some of those super-toxic organophosphorus compounds knovn as’ G-agents,
~and the toxlclty of- the agents covered by the formula was compared w1th that of

dllsoprcpyl fluorophosphate (DFP)

P/ j~ f oh

R -l I B

. . .
_ - - . s .-
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(II)

‘

" in which

R s o 5o, 033

~ On the other hand, the hlgh mammallan tox;cxty of such nerve agents as sarln,

‘“ tabun soman, etc. has been 1nvestlgated by many researchers u51ng various measurlng
."*methods._ ‘Table~1 and -2 llst the toxlclty of ‘those agents whlch ‘have ‘been reported
in the publlshed llterature. As shown 1n Table-2 however, differing values of

| 'LDSO, as median- lethal dosage, are reported for the same anlmals u31ng the same
“.vexperlmental method.« Thls is. one of the problems whloh should be carefully dlscussed
7'1 by toxicology experts when -a tox1c1ty standard 1s belng establlshed. If a tox1o1ty o
Mlnpcrlterlon is adopted, it w1ll oe necessary to provmde for a ‘uniform laboratory ' |
“:method for determlnlng the tox1cxty of a compound. For example, the following
't:'factonsshould be dealt w1th,_ the klnd of anlmal to be used, their number and. welght

:the method of appllcatlon of the chemlcals, measurlng condltlons, vehlcle, equlpment

and 1nstruments, and other condltlons.

Since World War II, new compounds whlch .are extremely toxlc to warmrblooded '

o anlmals have been developed by many 1nvest1gators, suoh as Dr. Schrader and Dr. Ghosh,

etc. Nowadays, under such code-names- as’ VX, VE, GT-29, S-27, Edemo, or F-gas, these

.. new nerve agents are known as’ chemlcal warfare nerve agents. Table~4 lists sixteen

' compounds that have been descrlbed ln the publlshed literature and which correspond

to the veneral formula (III) for the V-agents publlshed by the Brltlsh cw establlshment-'

“ namely:

\ /
N

SCH CH N(R )z'_

L . 2
o
in which ,
Bys Bps By = allglorawl-
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Of these V-—agents, the phosphates Icnown as _VE which have CH - radical in -

;':_j_ their P - alkyl bond are except:.onally tox:.c. When compared w:Lth the G-agents,
such as.sarin, tabun and soman, the toxicity of the_ V-agents is found to be from

. several times to several hundred timesv greatei"than that of the G-agents, as shown
 in Table-3. | S o

In addition, several super—to.q.c organophosphoms compounds ulth chemical
 structure analogous ‘to that of the V-agents, and vhose toxic effects are reported
in the literature, are listed in Table—s, from which the chemical structure and

the toxicity of these compounds are seen to be almost the same as those of the
V-agents. From this table, the follow:.ng three sub-general formulae (IV) (V)
'and (VI) are summa.r:.zed" A f" : o C :

"E f:{' " ‘\\\_P
o R‘//////

/\

s(cn ): N(R ) |

-s(q/HZ)-nN(RB)B;A-s(cHz)nNHR3

‘“/ '

"’/, \\\\\ S(CH ) N(R-)B, - S(CH ). N(R )2,.

Lo L .:(VI}‘ , - s(cn ) {6 R
L -:- S(CHZ)HSR3

3

- in which . - o oo . . .
Rys Ry By = O Alkyl

Slmllarly, the follow:.ng two sub—general formila (VII) and (VIII) are summarized

' ‘from, Table—6 in which the chemical structure and the tox1c1ty of the compounds are

- almost the same as those- of the G—agents,

!



T R | -f'f", o
1)

- <v1- '

o R,R = anqu" _ .

- LT e : :
" : : | l (VIII) '

;. | ‘in vhich | R |

L X = oy

‘ll L Y = N(CH)

i " On the other hand, smnce 1t was proved that organOphosphorus compounds exert. .
lC - ‘their toxic effects by :Ln.hlbltlon of the enzyme. acetylchollnesterase, a considerable
' j,»~(;. amount of 1nformatlon about’ the relatlonshlp between chemlcal structure and ablllty
i to. 1nh1b1t acetylcholn.nesterase has become avallable. The reactlvn.ty of '

i organophosphorus compounds w1th the enzyme is con31derably 1nfluenced by the

l _ ' followmg factors, RUERE ' '

y»n.;" - (1) the strength of the electron afflnlty of phosphorus atom

';\Q: S .' (2) bonding-force of ester group to phosphorus atom

(3) steric effects of substltuted groups, etc.’

Furthermore, the abllltj of these phosphorus compounds’ to 1nh1b1t the enzyme is also
in proportion to their afflnlty to chollnesterase. . ' -

‘The agents with a great capablllty for 1nh1b1t1ng chollnesterase in warm blooded
animals are in general of two main types,- namely, organophosphorus compounds and
carbamate compounds. Here, three or four hundred of the more toxic organophosphorus
compounds are listed from among uhose compounds which have relatively high toxic
effects, and vhich are mentioned 1n‘the literature, and subsequently, yarlous

‘sub-general formulae are summarized in Table-7 as groups 1 - 12.
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The super-toxic group mentloned prevmously 13, of course, covered by these
zlsub-general formulae, but not all the compounds whlch have these general formulae

© are super-toxic compounds, and it is obv1ous that one group w1ll contain compounds
ﬂ;”of differing toxicity; in other words, these sub—general formulae .cover probably
ht almost all the super-toxic Organophosphorus compounds whlch have been reported 1n ,
*fthe publlshed literature. However, considered from the po;nt of view of react1v1ty
::of phosphorus compounds mentloned above, it is very posslble that new, more toxic

. nerve agents will be produced in the near future by the 1ncluslon of different:
Jelements in the P - X bond or. as radlcals R1 0T RQ, etc. For example, it is said
that the chemical structure of phosphonate typey R(O)RP(0) - or (RO)RP(S) - may
fshow extremely strong tox10 effects when compared with the structure of phosphorate
3type (RO)2P=O(S)-, and that organophosphorus compounds with 1eav1ng groups
fvanalogous to that of. acetylchollne 1n thelr P-X bonds, as shown below, may show
llgreater 1nh1b1tlon of - cholrnesterase. for example, analogous leavxng groups, -

"X . = | -sCH CE, fv(c 5)3, ~SCH,CH EHZ 5

--SCH CH ft(CH -OCH CH ﬁ(CH3)3, ete.

, 3)3’
As mentloned above, we have here dealt w1th the pr1n01pal super-toxlc o

rganophosphorus compounds or- related compounds from the standp01nts of thelr

fon a toxicity level is very lmportant, when a p0551b1e general formula for ‘the J
~designation of the nerve agents 1s dlscussed. ' '

L If the tox1c1ty level of O. 5 mg/kg, s.c. were to be adopted asg the llne of
d1\3demarcatlon, as our delegation proposed at the CCD last year, all of the

“'iorganophosphorus compounds whlch have hltherto been reported in the llterature as

‘:chemlcal warfare nerve agents may be covered by, the sub—general formulae mentloned

L TTeet e A P L L0 e IS S, Jevea, e oy

e

f:ifiabove. However, in addition to these compounds, such C°mP°unds as those in- Table—9,

i

; which lie close to the llne of demarcatlon, tox1c1ty level O. 5 mg/kg, should be
?Esf carefully studied. _ ’ _ _

o © We may conclude from the above that\as a possrble general formula for the
j<;de31gnatlon of potentlal nerve agents, the follow1ng general formula (1) may be
ﬂthe most sultable formula, ln whlch radlcal group R, R, Y or X should be

i;ff‘carefullj selected, that is, 1n crder that 1t shall cover

jchemlcal structure and tox101ty., It goes w1thout saylng that the problem of dec:.d:.nO

lll[) mk mE =k

N

- am ah =

W .

- e B
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o \ P/
V.f:‘x///// \\\\‘Y Rl
| | (u)
in;which
| R
.
Y
X

= see table-9

~

~all. super—tox1c nerve agents wlth tox1c effects equal to or e <ceeding- tox101ty level

0.5. mg/kg :S4.Coy -a8- shown clearly.ln Table—l - Table-6 the ‘radicals ‘which are shown
in Table-9 should be. 1ncluded.

Last year, the delegatlon of the Netherlands suggested at the CCD the poss1b1e
general formla (X), the radlcals for ‘vhich are shown in ‘Pable-10.

inwhich LI S
“R'¢ T e
"Y) = see Table-lo
z{ -
X S
Thls suggestlon of the Netherlands seems to be very reasonable Basically,»we

give our support to this approach of the Netherlands.

However, in’ addltlon to the dlfference in the two general formulae, we would '

suggest different radicals as can be seen from Table-9.
In order to include all of the super—tox1c ‘nerve agents and related compounds
with toxic effects equal to or exceedlng the suggested level, such as the compounds

. shown in Tables 4-6, it may be- more reasonable, we thlnL, to suggest the radlcals

shovn in Table-9. In: addltlon, for the pos31ble general formula, for the reason that

|
1
i
]
P
]
t
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~the super-toxic agents which haw}e ‘been répoi'téd to date in the published literature are
only the compounds with the phOuphlne oxide. bond E}_— o, m their chemical structure, it

may be appropriate to suggest the genera.l formula (IX) descr:.bed above.

- Of course, it is J.mpo'=51.ble to d.es:.gnate nerve agents: us:.ng a general formula only.

-nghus, as the delegation of- the Netherlands suggested last year, it goes without’ saying

G carefully selected toxicity level, for example, 0.5 ng/kg. s.c. o
: ‘Consequently, for the general fomla. we suggest. :

Vo /\Y_R. |

I

"R = alkyl dlalkylama.no, ‘or" alkoxy M
R' = (substltuted) alkyl cycloallqyl or hydrogen

Y = OQor S : K : L ,
X = F, CN, S(CH ) SR'!, S(CH ) §R S(CH- )'NR'é',-f’
s(CH)iﬁR",s(CH)m” s(cn)son"‘m.' -
CR!Y = alkyl B L CEEEC
‘ \
\ -
¥

";j_fthat it will be necessary for this general formula (Ix) to be used in conau.ncta.on with a

ﬁ‘



1) .

3)

4) -
5y
6)

7
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fToxiciﬁirof G—nerve'égents4)_'v
' Chemical LD .
structure 750 - ‘Animals Auminlst;a-
(Name) (mg/kg) used.- tion route
3\ CHO 0 . 0042 hl mice e iobo‘ :
CH3’ :P’ " 9.2 mice PoCa.
-7 CHTONE 0.045 - rats i.v.
(sarin) Ooii3 rats SQCQ
e . 0055 . I‘atS' ._ poOa
o 0.016 - rabblts ' C i.v.
’(CH3)3CCH0 N, ,o 0.2 mice - d.pe
. 3 , R T
(soman) 7.8 , mice PoCe
O i 0.15 ]’niceI . i-“‘fo
5 \\ \\ o -~ 0.6 ~mice - . - diep.
'(CHS)ZN/ 0.06 ‘rats . iove
' 3.T. " rats , PeOe
0,06 - rabbits Codl.v.e -
(tabun) C.16.3 - rabbits PeO,
‘ - 0.08 ;. dogs - ' 1aV,
' ) 8 . - ~dogs PeO. .
(vx) o.osl mice’ i.pe
1;p. 1ntraper1toneal, P.Ce = percutaneous, ileve = 1ntravenous,

o
Y
Q
3
nu

subcutaneous, PeO¢ = oral.

"y 4w =

{

\:
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Tab1e<2. . The

%toxicity'(Lbsa) of Sarin (CB)
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Animals
used

.......

Administra-
~ tion route

,LD50

Reporter

mice

~i.p.
i.p.
‘s.c.

..‘. .s‘c... PR

‘S.Cs

‘- -inhalaiiQn

ot (g i) s

0.585%0.023
0.42 - 0.59

0.06 - 0.15.
073 -
0,22

”1501-'3603
(mg-min/m”)

. P,A, Loowis

Hodge, Holmstedt
Lohs et al.-

° Ec Bay
'B-Mo ASkew

DuBois et als

rats

- - -

. S.Cs
Cs.cl
Cg.Co
R

SeCo
 s.c.
T R
p,q._‘5 .

- inhalation

0017 :

10.14.
© 0.63

00 109 -

. 0.097
0.127 .
0,08 -
0.6

220 - 300,
(mg-min/m”)

D. Grob
D.R. Davis -

: E. Bay

S.'Calaway‘
H. Culumbin
B.M. Askew _
H. Culumbin -

D Grob_
' DuBois

e R
.. g /

monkey’

SeCoe )
S.C.-. _
i.ve
i.v.
inhalation

inhalation .

(mg~min/m
0.0235

0,025
0.025

0.0205

0.021

64 - 150 3)

"S5, Calaway

B.M. Askew
P. Cresthull
S. Oberst

DuBois

W.S. Koor et al.

. ;"ﬂ7
¢« v :

™

Y

|
i
i
i
i
]

| !iiﬁffiiii;friiiimf
2 TfFLZFf/T>,5: -
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_ Table 3. The toxicity of typical nerve

Name

S

'Tabdn '

Sarin
Soman

m am

Lethal dosage on-bare skin -

-

200 - 400
100 . 200
50 - 100

T -
ml
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Table—4 —agents that have been descrlbed 5)-'
. 1n the prl zhed Literature: S
» Formula - . Name
€, H-0 0. ST g .

275 ‘\~P-$> Ethyl S-2-diethylaminocethyl
/““‘H > - ~N.g ( ) N(C cyclohexyl phosphonothiolate |
\ 2 oM (CH 5 2; T |

¢ H5O \\P-"O . - Ethyl S-2-diethylamihoethyl
. n-~-hexyl phosphonothiolate
n c6H13 s(.CH2)2N(.02H5)2 nTae
C2H50.\\P’,'O v : L Ethyl S-2-diethylaminoethyl
n-C .H - \‘S(CH ) N(C -) rn-butyl phosphonothlolate
479 ; 5 2|
CoHg0 \\P = 0. Ethyl S-2-diethylaminoethyl
. \\ n-propyl phosphonothiolate |
O3l T S(CHz)zN(Cz 5)2 | R §
. . !
C,H.O o . i
275 ~p ,/' .| Bthyl S-2-diethylaminoethyl .
~C H ,,— \\S(CH ): N(C ) ;-prcpyl phosphonot§1olate
37 272 5721 - . - _
A ;,;d;.-:' ':fv' A e
T2 N L { Ethyl S-2-piperidylamincethyl
7 ' - ethyl phosphonothiolate -
CHs S(CH, ) ,N<E) SO BREER |
C,H:0 0. ' .
275 j:;Pﬁf‘ Ethyl S-2-diethylaminoethyl
mq N ethyl phosphonothiolate

Ol = S(Cd2)2N<Cz 52| ' |

02H5°~;_P¢s=° Ethyl S-2-dimethylaminoethyl

‘ TN ethyl phosphonothiolate

CHs™ - S(eH 2)2N(CH3)2 o :

| R .
P C2H50 P::;O /CH3 - | Ethyl S-2-methylphenylamino~
— ~S(CH,) N, 3 ethyl methyl phosphonothio~

CH 2 2" ~C_ H

773 - . 7675 | late . - : (GT 23)
'C2H5o P—;$9 Ethyl S- 2-d1ethylam1noethyl

P N methyl phosphonothioclate
CH, S(CH2)2N(02H5)2 (F-gas)
CgH0 ~p=’ Ethyl S-2-dimethyl aminoethyl
.CH3‘/’ '\\S(CH2)2N(CH ) methyl phosphonothlolaﬁe (VX)
e
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able-4. Continued... 1 . . & ..

e

HO ::P'Ef()!~
3.. S(CHZ) N(C

cH (5.27.)‘ |

0 | Methyl S-2-diethylaminoethyl .
) | . methyl phosphonothiolate

\w/
/\\ ;

N(C

S(CH2)2

3 AN o
' ‘~-5,'Is'oprdpyl 'S- zldléthylaﬁmo—-‘”
~ ° N . ethyl methyl phosphonothlo-—
CH,” S(CH )2N(C2H5)z ".}late ki 37 SN)

[
&
UV ]
e s)
-3
(@]
/
O
AN g

1-03}}‘..[;)\1)’/,_‘0. o "1 j, ‘: 'Isopropyl S 2-d1methylam1no-;'
il .~ethyl methyl phosphonothlo- :
i S(CHZ)ZN(CHB)Z | fase T T

N P =0 o _Cycl'o_pentl‘yll,"S-Qc‘-dim.ethylamino'-. B
E :.‘.‘ LCH3 | ~. S(CHQ) N(CH3)2 e‘thyl_methy'l pho,sphonotfhlol:..aj:g

v. =
1 N
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iable-B .Compounds analogous to the V-nerve agents 45 6)
e ‘m ‘ _ Animals used
. .Formula - AHame Admlnlstraticn
. ‘ route
C,H.O0_ _O 4 - 50
25 ::P" - gmggzetiyi :Eﬁii- rat (ggégg)
< _ S p.o.
C H5 o S(CH2)2NHC2H5 | phosph ne oxide
5 P ' ’ Ethoxy S-2-ethyl-
o /\P<S aminoethyl methyl rats p.o. 0.25
3 (CH2)2NH02H5 phosphinz oxide
CZHSO‘\ ,.O o Diitgﬁxy ihispho- i.p. 0 14
“thiocholi mi At
o cszo ",o" Ethoxy mefhji - -
' phosphoryl thlo— i i.p.
oHy 7 S(CH2)2N(CH3)3 cholin | mRee P 0-03-
C,H- - - R |
_ NpZ jv‘..A;gi;fﬁg3s'am1noethyl th*oy- rats p.o. 3.5
02H5/ \‘S(CHQ)éNHCZHé'jfl phosphate (Amlton)mlce 1fP’_°'?
02H5\~ ;;6 ,f SRR Dlethyl S -2- trl- , L
B 3 : e ezﬂyiaﬁﬁonlum : mice i.p.-0.17
C.H s ethy 1ophos hat -
s (CHz) N(Cz 5)3I iodide S "
o L | |
| 3\ 20 Dlmethyl S (2 (S'— _ ‘
| p* ThEris . 0.004
53 e 2 | ethyl-S'-ethyl--  rats i,v.
ot S(CH2)2 e Hssc' . shioethylsulfonium) = . 0-005.
| ‘ 2 4 25| ethyl) thiophosphate
CZHSO/P P o . |Diethoxy S-cthyl- . :
C o }{sulfonyl methyl  rats p.o.'O.S.
2H50 ‘ SCH280202H5 . thlophosphate '
CHO 0O |
2757 S o Dlethoxy s-ethvl—
P’ L thlomethyl ‘thio- rats p.o. 0.25
_CQHBO - S(CH,S! CHH, phosphate . | co
CZHBO\»P/’O ' A Dlethoxy S- (2—d1— o
| {methylaminoethyl) mice i.p. 0.41
CZHBO S(CH2)2N(CH3)2 thlophosphate P
CQHBO ’ O Dtgt?oxy S-(2-tri- : "
_ \‘ ‘ethylammonium’ mice i.p. 0.17
C,Hs07 Nson i\?(c2 5)31 methyl) thiophos- -
6.0 . | phate iodide (DST)
275 :P/’ -{Ethaxy . methylphos- ' .
CH. — | phoryl thiocholi i.p. O. '
3 S(CH2)2N(CH3)3 1od1ge i mice l.p 003
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‘ Table-6 Compounds analogous to the
46)

G-nerve agents

S C T s e nn_mals Adninis- VLDSO
: o A, e LT T A tration - o
. Formula ;o o oNamee o T yged. - | route ':(mg/kg) o

-,‘..‘ SN TR

3 J.CH S '-: 3, 3 dimethylbutoxy(z)_“i SRS EE A, 0 04
. \P 3 3 .'methyl phOSphOryl . m]_ce - s.c. | y
'F/ \OCHC(CH ) _?g:‘fIUOrlde (Soman) H;”f”f;j-,,,j‘s;a,oj}‘;.

. .
ST B S " AN e

' 3; ;;d*,Vstﬁif¢'aff propoxy—(Z)-methyl 7?.-f7i?aﬂ-;?i.p." 0
_ ’,P" Co o phosphoryl fluoride . :| .mice- E 0
fF \'OCH(CH ) R IR (Sarln) Q}‘jﬂﬁ"vj." s.c " |0

‘, A

Tl ."-,,"_l T

a 3;f/;o'"a‘alﬁ,?ff?f metnyl fluoro : R I N
':,P"' 'phosphoryl cholln _iﬂ* ‘mice '} i.p. 0.1 -

methyl fluoro ,\f“75°‘ﬁ{;j{j;;' T T
i F < 3 phosphoryl. 2-methyl fmiqe;fgﬁi.pg-4~ogo3;
F_ ocnzcu ﬁ(cu )3 cholin T TN B FAE

3 ) iO “'ﬂ*jn“'ﬁft néthyi fiﬁoroﬁﬁgaf f{“ﬂ;ﬁl’!Q}n-"' :g' S
: \ BT phOSPhoryl nomo 5 ~; | mice | i.ps 10.05
o O(CH _3ﬁ(CH3) cholln : A S A S

'(CH )2 -'O'Jf- >'i%'dlmethylamlno‘ethoxy Vfﬂﬁf*jt L P
s N~ IR _phosphoryl cyanlde ;;micef<jvi.p;vv 0.6
Rl '\1 I AR (Tabun) . IR A o "g _—

‘t(CH3)2N _0 _‘b. dlmethylamlno 1so-fi<; v 'T:Q i o oo
- ;;P .. .'|propoxy phosphoryl 2| mice! | i.p.- |0.5
i-cu 8 New . fevamide oo Do Tl

— -
amethyl fluorophOSphoryl mice ! i.p.-
B carbo cholln CEoo T S
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'Table;llf P0551b1e sub—general formula for
- L relatlvely hlgh toxlc organophosphorus

compounds.

' Sub-géneral

formula - '; RadiCa1,9f°UPS o N

| quk‘ ff ' ?‘?F}Clymg . I
L Rzo’ Sy Ry Ry Ry = alkyl, aryl'

» . RyR, \P‘,O‘ {f.'»$X~=fF,CN,lepCN,SCN,OR4

3

1
|
}
R o"‘ ‘fx_“ 3 _3;R1’ Rz’-Rs? Ry = alkyl, arylg
!
|

ANy i
R3R4N X'; o Rl,RZ,R3,R4,R5-.alky;,_aryl !

PR 55 = s, oo

12720

M B L
o AL,

.

R0 0(S) O(S) OR R R R3,R - alkyl aryl

5 RO R on m s :
BT R O’,P -0~ P~ OR4 RO exchangeable for (CH ) HN=
27 .

Ry, ORj4

New - ' :
RZS(Q)f_' : ﬁ:J . Rl,R2,R3.=,alkyl, aryl

R
PR N

|

|

[ .

! R, s(o) s(O)f X = F c1,
| .

!

172 4

R (OIS >x R, R2,R3,R ;.alkyl, aryl

_‘R R; N\\ 450 X = F, Cl,

BV S

>

8 ' RlR2 pés ~t~ - “x = F"Cl‘ a;yloxy
Ny o g o
R3R4N X L iRl,RZ,R3,R4 = alkyl, aryl

v

/“X':  g, 

: . N
' B L e _ o
s o - . B

1

Co
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Table-7

wi ! ). .
-,continuedf[ﬂﬁw

.Group

sub general
ormula

: J;RadicéI‘érdupsaft

Rl'Rz’Ra
= —(CH ) NHR

= aikyi{

\-ché{ﬁN(RB?Z

T

;afylf

11

12

1' 57

’.hgfy = (CH ) N(R

v

‘(CH ) 502R

3“; alkyi

aryl T | :'AL

(CH ) N(R )2f,{L."‘

(CH ) SR3 f

. P 1
i
I )
Wb
- — \ N

!

I

-y s Wy a8
N N ;
. EE ‘

3 ) ~.
- r .
N I N X



£,HOQ S 0,0CH. |tetra-ethyl mono-
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‘Table-8, The organophosphorus compounds whlch
should Dbe studied '

Adminig—

‘Formula . | - Name - [Andmal il etion

' 50
- used. rantes (mg/}c )

{ 5‘\3 QO—B/ 2 5 thiono pyrophos—
k. H.0” ,_\OC2H5:. phate: .

V “ﬁicé' i.p. | 0.7

-'T‘E P§v 'f s - .mice | i.p. . 0.7

- |echothiophate’ - | mice | i.p. | o0.14

12 .5,_\,.!'.6_@_1\10’ o T e ]
C.H.O/ - 2 -|paraoxen '.. . | ‘mice ji.p. ]0.6
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. Table 9. " The ra.dicé.ls suggested. _f'dr; 'inol‘usidn _
- .in genergl formula (IX). .~ ‘

alkyl I 0 '-(substi‘tuted) F .o
dialkylamino | = .8 | cygloal}qlﬂ.z | oNe
Alkoxy . ' }. - i7" hydrogen . . - V_-S(CH ) SRt

S(CH ) Wit

Sl S<CH2>NRQ

B N I {I"S(CH ) 50 Rn e

.:{

proposed by the Netherla.nds

'I':able'_: 10. The radlcal groups in general formula '

alkyl . - ] 0 : (subst:.tuted) 0, F
Qalkylamino | S - |7 v s ew
S S B cycloalkyl ‘c'"N : .
bb'd:rogen i R SR

co .;.S(CH ) SR“

.;“S(CH ) NR”

, S(CHZ)nﬁRBH |
"RV - alkyl

’S(CH ) SR”N ~
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2" CONFERENCE OF THE COMMITTEE ON DISARMAMENT - CCO/375

5 July 1972

B | . % original: ENGLISH

YUGOSLAVIA
Working Paper on some aspects of the definition,
clagssification and prohibition of chemical agents

Endeayours to achieve complete prohibition of. chemical weapons have given
particular importance to the question of development, production and stockpiling of
chemical agents.’ For that purpose a more detailed and preCise explanation of the
question of definition, classification and prohibition of chemical agents ig required

. 'l.geil_n_i_t_l_gg_' , o

It seems necessary to call attention to possible harmful uses of chemical
'compounds which are not clasSified as chemical warfare agents. For instance, a total '
herbicide used in standard. concentrations has toxic effects on plants but it is not

dangerous for men. However, if used in concentrations ten, times higher, it may also

E have, beside its basic effect direct and indirect tOXic effects on people and animals

As anothexr example, one could mention TOCP, which is normally used' in. chemical o
Andustry, but if applied. intentionally against man can have harmful consequences on

""" the nervous system and may even be lethal after ; a latent period of several months

Applied together with certain organophosphorous insectiCides of low tOXlClty, the

”73 combination may reach an index of” toxiCity similar to that of highly toxic chemical

. agents.
In order to. define what preCisely is prohibited,. any agreement should contain a
definition of what are the chemical ‘agents intended for purposes of war. This
" definition should be given in a suffiCiently precise and clear manner. |
* Definitions of chemical agents are found in the Report of. the Secretary—General
of the United Nations, Chemical and. Bacteriological (Biological) Weapons and the
Effects of their Possible Use (A/TSTS/Rev 1, para. 17), in the report of the WHO
entitled "Health Aspects of Chemical and Biological Weapons", and also in Protocol IIIZ/

~ to the Bruxelles Treaty of 23 October 1954 relating to the renunciation of those

weapons by the Federal Republic of Germany.

!

1/ United Nations Treaty Series, Vol le, pD.. 364 et seq.

GE. 72—15485
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In an attempt to find a sultable definition of chemlcaJ agents ‘that .would cover
: all the already known chemlcal agents and prevent the eventual use of any chemical

",compound which, under certain conditions, could be used as chemlcal agents, we thlnk
fl_that the following definition could be usefnl:

'f-"' "All chemical compounds 1ntentlonally used in quantltles ‘which dlrectly or
’ifilndlrectly, 1mmed1ately or after some tlme, can produce physlological dlsturbances

= or cessation of physiological: functlons in men and anlmals, should be consldered as

jf?Qhem;cal agents". . -~ '._'A ‘ R ‘;‘ o B

Classlflcatlon S ”‘

In clas51fy1ng chemlcal agents two main crlterla can be used
-+ 1. Tactical - S .jf‘:>’-_y‘

2. Physiological (accordlng to their basic mechanlsm of action).

The tactical class1flcatlon whlch 1s in fact a mllltary one, refers prlmarlly to

"lpthe aim which is to be. achleved when spe01flc agents are used. ~ Depending on the -

"fu{effect to be achleved and on the degree of protectlon of the adversary as well as on
'other elements, this class1flcatlon 1ncludes..-~“-A. S
' /= Lethal agents 3wr"ﬁjlgpr,*ff3i~? e |

- Incapacltatlng'agents;%

.'V~'i- Harassxng agents

. The physiological: olasslflcatlon is based on the so-called domlnant effects of

" chemical agents in waxr condltlons.3 lung 1rr1tants, blood gases, ve51cants, nerve
'fpgases, lacrymators, sternutators, etc '

| " Under these Class1flcatlons almost all substances whlch are classlfled as chemlcal
%7,agents could be further sub—d1v1ded 1nto dlfferent groups, dependlng on their use and
%itarget, and on their concentration. - A .

. _' It seems, however, that these classlflcatlons do nnt represent a good startlng
ripolnt for the gradual solutlon of: the technical aspects of a comprehenslve prohibition.
lifThe phy51ologlcal class1f1catlon could ‘be more acceptable as a basis for discussion,

even, though it does not refer to the degree of toxlc1ty of dlfferent groups of chemlcal

"3_agents and within such groups.

It seems very llkely that the value of medlan lethal dOSe (LD So), precisely
'.,;defined should ‘be the mOst acceptable parameter for the dellmitatlon of chemical
ih_'agents. ' - o v C

I
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What is at present known about chemical agents p01nts out to the toxicity 1ndex

'(IILSO) as the most acceptable ba51s for further discussion, owing in particular to

the following facts: 5 - o , . -
(a) possibility of'standardization, ' v

(b) p0531b111ty of determining the protectlve index on the ba31s of such

Vstandardlzatlon.

The present knowledge of technical and medical protection should not be
neglected either. For ‘instance, a poison which has. tox1c1ty X -and for which there is

no effective medlcal protection represents danger Y. A poison whose toxicity amounts

- to, let's say, lo X, for whlch there is loo X effective medlcal protectlon, althoubh
‘more toxic, is less dangerous.

On the ba31s of all that has been sald 1t is qulte feasible for a group of
experts to prepare, in a reasonably short” perlod of time: . _

(a) a comprehens1ve deflnltlon of all classlfled and potential chemica) agents,

(b) an elaborated study of laboratory testlng procedure and criteria. of
chemlcal agents tox1c1ty. _ ' ;

The report of Secretary—General (A/7575/Rev l) and the report of the WHO
mentioned above, represent a sound ba31s for the further elaboratlon of- thls problem.

, O 3 Prohlbltlon: '

Con51deratlon of the prohlbltlon of chemlcal weapons should not be limited to the
prohlbltlon of highly toxic chemlcal agents and. 'related problems since other groups of
chemical agents as well represent real danger also closely related to the. degree of
technical and’ medlcal protectlon of the country which may be attacked. '

Chemical weapons, ready for use, are concentrated in the hands of very few
countries. One cannot erclude‘the'possibility that in an eventual conflict, a greater
number of countries might come into possession of. chemlcal weapons- elther by producing
them or acquiring them from others. However, a high degree' protection against chemical
weapons ex1sts only in modern-and well equlpped armies.. Moreover, the means for .an
effective protection of the 01v1l;an~populatlon exist only 'in a very small number of"
countries, which means that by far the greater part of the world population ‘remains -

unprotected. Consequently, the prohlbltlon of only ‘one group of chemical agents (the

highly toxic) does not essentlally eliminate the danger of chemical warfare for the

. unprotected populatlon in the world _The use of "less" toxic substancee might have

catastrophlc consequences for.lt.v R )



: Therefore an. agreement on the prohlbltlon of chemlcal weapons should cover the

f'prohlbltlon of chemical agents "in toto" and not only of hlghly “toxic chemical agents.

In view of the. exlstence of different groups of chemical agents, (low’ or hlgh—
iftox1c agents, dual purpose agents, etc ), an agreement on complete prohlbltlon mlght
° ;;contaln specific provlslons in connexlon wrth the development, productlon, stockpiling

=jand destruction, as well as the control, of certaln groups of chemical agents, since

generally accepted norms. of 1nternatlonal law, - . o .

The degree of danger represented by certaln groups of p01sons is not uniform,

slnce it depends on a series of varlables, namely, who is using it and agalnst whom 1t
1s used, ways and means of such ‘use, and the level. of ‘technical and medical protection.

&Moreover, the very ‘same substance w1th its determlned degree of toxrclty has entirely

dlfferent effects on the target if applled by’ dlfferent means of dellvery. ‘

: Consequently, all chemical: agents, and- not only the most.potent ones, represent

nowadays a latent danger for the greatest part of manklnd and the- elimination of only

one group of hlghly toxic chemlcal agents does not: essertlally exclude the danger of

chemlcal varfare. For 1nstance, the use .of. phosgene or mustard gas agalnst less

developed countrles today would. have’ the same effect as before.‘_

Therefore, it should be stressed once agaln that any agreement concerning the

,fprohlbltlon of chemical . agents. must be a comprehenslve one, i.e. cover all klnds of

3“chem1cal weapons and all phases of thelr development, productlon, stockplllng and
destructlon. ' ‘ '

; sfthe use of chemical weapons 1s prohibited by Geneva Protocol of 1925 and is contrary to -

e AN
e | . . g '- - - _ -{‘ - . -
- * g
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'CONFERENCE OF THE COMMITTEE ON DISARMAMENT ~ CC/377/Corz.1

20 July 1972

ENGLISH and
_ SPANISH ONLY

“YUGOSIAVIA

Working Paper on the elements of a system for the control of
' the complete prohibition of chemical weapons

. CORRIGENDUM *

On page 3, under.item. A. Internatlonal control .organ, 1nsert the - number (l)
before the beg1nn1ng of the first paragraph '

On page 4, second paragraph, third line' should read. "Council might for that

. purpose consult the council of experts ‘before de01d1ng-about<the"

GE.72-15820
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LETTER DATED 2]. JULY 1972 FROM THE PERMANENT REPRESENTATIVE
OF FINLAND TO THF. SPECIAL REPRESENTATIVE OF THE SECRETARY-
GENERAL TO THE CONFERENCE OF TdR COMMITTEE ON DISARMAMENT
TRANSMITTING. A WORKIL\TG PAPER BY THE GOVERNMENT OF FINLAND -

ON DEFINITIONS OF CHEMICAL WARFARE AGENTS AND ON

TECHNICAL POSSIBILITIES FOR VERIFICATION AND

CONTROL OF C~WEAPONS WITH PARTICULAR REGARD TO A
' FINNISH PROJECT .CN CREATION ON.A. NATIONAL BASIS

. OF A" CW-CONTROL CAPACITY POR POoSIBIE I'UTURE
4 INTERN'ATIONAL US“’

Sir, | .

'Upon‘instructions from my Government, I have the honour to enclose a
Werking Paper by the Government of Flnland to the Conference of the Comm1ttee on
Pisarmament with the request that you would take approprlate steps to have it

distributed in the C,onferenqe of the Committee on Dlsa.rmament.

, Acc‘ept, ASii-, the assﬁrancés of my highest consideration.

Encl. : | " (Signed) ‘Klaus' A. Sahlgren
. ' ' ' Ambassador
P . Permenent Representative
. N of Finland
.
| L  GE.72-15987
L
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WORKING PAFPER BY THE GOVERNMENT OF FINLAND TO THE CCD

On definitions of chemlcal warfare agents and on technlcal
possibilities for verification -and control of C-weapons with
»_nartict;ar regard to a Finnish oroject on creatic: on a

national bagis of a CW—ouuurur oapacruj for posslble future
1n+ernat10nal uge

,"4'

;1;' There is a. need for substantlwe preparatory work in the- fleld of promotlng
scientifisc kn°W1ed€e and co»operatlon in +he study of technical problems connected with-

the verification ard cunt~ol af chcmlcal weapons w1th1n thc‘framework of a CW~-treaty

and employ leadlncr scholara ﬂOlklng ln thelr personal capaolty. ‘ It is the opinion of
che Flnnlsh Governmant’ thau ull natlons, whether members of the CCD or not, have a
v1tal 1nter=st in promotlnm concrete progress in dlsarmament.\ By its project
deslgned to create a national Cw—oontrol capacmty for possible future international use,
the Finnish Governmcnt ls endeavourlnm to make a praotlcal contrlhutlon towards thls
I pursuance of "he General Assomhly resolutJ.on 2827A(XXVI), _ n»’Dec'e'mh'er 16, 1971,
“Qlch in, paragraph 3(0) requested the: CCD "to ‘take into account in its further work ...
'5°th“r PTOPO als, suggestions, worklng papers and expert v1ews put forward in “Yhe SRR
Conference snd ln the Flrst Commlttee", the Government of TFinland has the honour to
}usmlt to the CFD the fo-lo"lpg worklng paper on deflnltlons ‘of 'chemical warfare" agents
and on technlﬂa.l poss:.'bLlJ.t...es for veri. fn.ca.tlon a.nd control of" C-wea.pons with particular
”regard to a Finnigh project on creatlon on ‘a natlonam basis of a CW-control. capaCLty for,
TPOSSlble future Lnternatlonal\use. _ o ' o ,
. Thig pager is also.. lntended to elaborate the ldeas put forward by the .

representatl"e kil P:nlc nd ina sreech in the Flrst commlttee of the General Assembly

le ohances of. snceess in the ne:otlatlcns on chemlcal weapons: should be 1mproved by
‘ ilpaylng speclal attention ... to following issues: (1) one should, in international
“;ffco—operatlon, study and develop methods which would make available to all Lnterested
=fgovernments expert lnrormatlon on verification and control of the chemical agents and

f;ohemlcal weapons ... (2) technical capacity should be developed and the faeilities .

now under considerat ion in the CCD. o To be effectlve, it should be:truly ‘international ..

on November 17, 1971. He stated inter alia: '"In'uhe -opinion of the Finnish Government,



cc/381
page 3

should be‘acquired:onVa national“basis*for¥verification'of chemical . agents and for

~ control of their prohibition, having.in- ‘mind the eventuallty that: this klnd of .

s .practlcal ‘capacity would be needed for lnternatlonal use.
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3. As far as deflnltlons of Cw-agents are concerned a purpose crlterlon would
prov1de the slmplest and most comprehenslve deflnltlon of chemical warfare agents for
a comprehensive treaty. Such a general deflnltlon would have the advantage of
coverlng all posslble future agents and- also‘ binary systems of weapons.,

In: addltlon, a ClaSSlflCatlon of known agents by categories may also be necessary,
because the most dangerous agents requlre the most strlngent control and Verlflcatlon 3
,measures. Such a classlflcatlon would also facllltate a progress step by step. It
is rather a common v1ew ‘that ‘among the possible" supertoxlc CW-agents the nerve agents
'_form the group of compounds of greatest concern.. As suggested by the Dutch delegatlon'
in 1971 (CCD/320) they can be deflned with a general chemical formula connected w1th a.
Al,toxlclty level crlterlum (LD 50) of 0 5 mg or less per kilo of body welght determlned

- subcutaneously in ‘a speclfled test. anlmal. Mbdlflcatlons to thisg formula have been
proposed later by Japan on- July 4y 1972 and by the United. States (ccD/365). In the latter
document a very general formula ig- proposed, which would cover practlcally all L
' “derivatives. of orthophosphorlc acld Between the Dutch and Japanese formulas, there
. Seems to be only mlnor dlfferences and 1t seems not too- dlfflcult to come to an J_'

'agreement on a deflnltlon of organophosporus nerve agents on the basis of these »

‘proposals, .The Itallan (CCD/373) and the Swedish’ (CCD/372) worklng papers prov1de'

" further valuable contrlbutlon on these problems.

Tt has been p01nted out in. the worklng paper of.the Unlted States delegatlon
.4(CCD/565) that carbamates present awsecond type of Nerve agents, Vhile certainly o
| highly'toxic, their chemical and physicalhproperties seem‘less suitable for use'

* in warfare and it is not known that any state would have ‘developed a'weapons system ,
based on them.‘ They could also be covered by a general formula but. thls would aleo'

_cover some- carbamates in c1v111an use.
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It has been sugvested that the nroductlon of