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CCD/511/Rev.1
2 August 1977

Original: Russian

UNION CIF SOVIET SOCIALIST REPUBLICS

Revigsed draft agreement on the prohibition of the development
and manufacture of new types of weapons of mass destruction

and new systems of such weapons

The States Parties to this Agreement,

Guided by tlie interests of strengthening international peace and
security,

Desiring to contribute to the cause of saving mankind from the danger of the
use of new means of warfare, limiting the arms race and bringing about
disarmament,

Recognizing that modern science and technology have reached a level where
a serious danger arises of the development of new, still more destructive types of
weapons of mass destruction and of new systems of such weapons,

Conscious that the development and manufacture of such weapons are fraught
with the most serious consequences for the pecace and security of nations,

Bearing in mind that recent years have seen the conclusion of a number of
2 &

important agreements concerning limitation of the arms race and disarmament,
including those relcting to the prohibition of weapons of mass destruction,

Expressing “he profound interest of 3tetes and peoples in the adoption of
measures to prevent the use of the achievements of modexrn science and technology
for the development and manufacture of the above-mentioned weapons of mass
destruction,

Desiring to promote the strengthening of confidence among nations and the
further improvement of the international situation,

Seeking to contribute to the realization-.-of the lofty purposes and principles
of the Charter of the United Hations,

Having agreed as follows:

Article T

1. EBach State Party to this Agreement undertakes not to develop or manufacture

nev types of weapons of mass destruction or new systems of such weapons.
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For the purposes of this Agreement, the expression '"new types and new systems
of weapons of mass destruction" includes weapons which may be developed in the
future, either on the basis of scientific and technological principles that are
known now but that have not yet been applied severally or jointly to the
development of weapons of mass destruction or on the basis of scientific and
technological principles that may be discovered in the future, and which will have
properties similar to or more powerful than those of known types. of weapons of
mass destruction in destructive and/or injuring effect.
The list of types and systems of weapons of mass destruction to be prohibited

by this Agreement is contained in the Annex to the Agreement. 4
2. In the event that new arecas of development and manufacture of weapons of
mass destruction and systems of such weapons not covered by this Agreement emerge
after the entry into force of the Agreewent, the Parties shall conduct negotiations
with a view to extending the prohibiticn provided for by this Agreement to cover
such potential new types and systems of weapons.
3. States Parties to the Agreewent may, in cases where they deem it necessary,
conclude special apgreements on the prohibition of particular new types and systems
of weapons of mass destruction.
4. Each State Party to this Agreement undertalies not to assist, encourage or
induce any other State, group of States or international organization to engage
in activities contrary to the provisions of paragraph 1 of this article.

Article IT

Each State Party to this Agreement undertakes, in accordance with its

constitutional procedures, to take the necessary measures to prohibit and prevent
any activity contrary to the provisions of this Agreement within the territory of
such State, under its Jjurisdiction or under its control anywhere.

Article IIT
1. In the event that any State Party to this Agreement has any suspicions that
another State Party has violated the provisions of this Agreement, the parties
concerned undertalte to consult one another and to co-operate in solving the
problems which arise.
2. If the consultations referred to in paragraph 1 of this article fail to
prcduce results mutually acceptable to the parties concerned, the State which has
such suspicions may lodge a complaint with the Security Council of the
United Nations. Such complaint shall include evidence confirming its validity and

a request for its consideration by the Security Council.
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3. Each State Party to this Agreement undertekes to co-operate in carrying out
any investigation which the Security Council may initiate, in accordance with the
provisions of the Charter of the United Nations, on the basis of the complaint
received by the Council. The Security Ccuncil shall inform the States Parties
to the Agreement of the results of the investigation.
4. Each State Paity to this Agreement undertakes to provide or support
assistance in acccrdance with the Charter of the United Nations to any State Party
to the tgreement which so requests, if the Security Council decides that such
State Party has been exposed to denger as a result of violation of the Agreement.

Article IV
1. Yothing in this Agreement shall be interpreted as affecting the inalienable
right of all the States Parties to the Agreement to-develop and use scientific
research and discoveries exclusively for peaceful purposes without any
discrimination.
2. The States Parties to this Agreement undertake to facilitate scientific and
technological co-operation in the use of the latest achievements and discoveries
of science and technologzy for peaceful purposes.

Article V

Each State Party to this Agreement undertakes to pursue in a spirit of

good will negotiations on effective measures to limit the arms race in all its
forms and put an end to it, and also on a treaty on general and complete
disarmament under strict and effective international control.

Article VI
1. Any State Party may propose amendments to this Agreement. Each proposed
amendment shall be submitted to the deposit-ry Governments an” circulated by them
to all Parties to the Agreement, which shall inform the depositary Govermments of
the acceptance or rejection of the awendment as soon as possible after its receipt.
2. The amendment shall enter into force for each State Party accepting the
amendment upon its acceptance by a majority of the States Parties to the Agreement,
including the depositary Governments, and thereafter for each remaining State Party
on the date of its acceptance of the amendment.

Article VII

1. This Agreement shall be of unlimited duration.
2. Bach State P.rty to this Agrecment shall, in the exercise of its State
sovereignty, have the right to withdraw from the Agreement if it decides that

extraordinary circumstances related to the subject-matter of the Agreement have
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jeopardized its supreme interests. It shall give notice of such withdrawal
to all other States Parties to the Agreement and to the Security Council of
the United Nations three months in advance. Such notice- shall include a statement
of the extraordinary circumstances which.it regards as having jeopardized its
supreme interests.
Article VIII
1. This Agreement shall be open to all States for signature. Any State
which does not sign the Agreement before its entry into force in accordance with
paragraph 3 of this article may accede to it at any time.
2. This Agreement shall be subject to ratification by signatory States.
Instruments of ratification and accession shall be deposited with the Governments
of +vee.ey which are hereby designated the depositary Govermments.
3. This Agreement shall enter into force after the deposit of instruments of
ratification by «..... Governments, including the Governments designated the
Governments depositaries of the Agreement.
4. For States whose instruments of ratification or accession are deposited
subsequent to the entry into force of this Agreement, it shall enter into force
on the date of the deposit of their instruments of ratification or accession.
Se The depositary Governments shall promptly inform all signatory and acceding
States of the date of each signature, the date of deposit of each instrument of
ratification or accession and the date of the entry into force of this Agreement,
and of the receipt of other notices.
6. This Agreement shall be registered by the depositary Governments pursuant
to Article 102 of the Charter of the United Nations.
Article IX

This Agreement, the Chinese, English, French, Russian and Spanish texts of
vhich are equally authentic, shall be deposited in the archives of the
depositary Governments. Duly certified copies of the Agreement 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
Agreement.

DONE in eeesees copies, at sevaes On the seveee day OFf coeveey ones
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ANNEX TO THii AGREEMENT

An approximate list of types and systems of weapons of

mass destruction covereé by the Agreement on the

prouibition of the development and manufacture of new

types of weapons of mass destruction and new systems
of such weapons

The following types and systems of weapons shall be prohibited by the
Agreement on the prohibition of the development and manufacture of new types of
veapons of mass destruction and nev systems of such weapons:

(1) Radiological means cf the non-explosive type acting with the aid of
radiocactive materials.

(2) Technical means of inflicting radiation injury based on the use of
charged or neutral particles to affect biological targets.

(3) Infrasonic means using acoustic radiztion to affect biological targets.

(4) Means using electromagnetic radiation to affect biological targets.

This list of types and systems of weapcns to be prohibited msy be
supplemented as necessary.



ccb/521
15 February 1977

Original: English

LETTER DATED 28 JANUARY 1977 FROM THE SECRETARY-GENERAL OF

THE UNITED WATIONS TO THE CO-CHAIRMAN OF THE CONFERENCE OF

THE COMMITTEE ON DISARMAMENT TRANSMITTING THE RESOLUTIONS

ON DISARMAMENT ADOPTED BY THE GENERAL ASSEMBLY AT ITS
THIRTY-FIRST SESSION

I have the honour to transmit herewith the following resolutions adopted by
the General Assembly at its thirty-first session, which entrust specific
responsibilities to the Conference of the Committee on Disarmament: resolution
31/65, "Chemical and bacteriological (biological) weapons'; resolution 31/66,
"Urgent need for cessation of nuclear and thermo-nuclear tests and conclusion of
a treaty designed to achieve a comprehensive test ban"; resolution 31/68, "Effective
measures to implement the purposes and objectives of the Disarmament Decade™;
resolution 31/72, "Convention on the Prohibition of Military or Any Other Hostile
Use of Environmental Modification Techniqﬁes”; and resolution 31/T4, "Prohibition
of the development and manufacture of new types of weapons of mass destruction and

new systems of such weapons'.

I would like to draw your attention, in particular, to the following specific
provisions contained in these resolutions:

(a) In resolution 31/65, operative paragraph 3 requests the Conference of
the Committee on Disarmament to continue negotiations as a matter of high priority,
taking into account the existing proposals, with a view to reaching early agreement
on effective measures for the prohibition of the development, production and
stockpiling of all chemical weapons and for their destruction; and operative
paragraph 6 requests the Conference of the Committee on Disarmament to report on
the results of its negotiations to the General Assembly at its thirty-second
session.

(b) In resolution 31/66, operative paragraph 6 urges the Conference of the
Committee on Disarmament to continue to give the highest priority to the conclusion
of a comprehensive test ban agreement and to report to the General Assembly at its
thirty-second session on the progress achieved.

(c) In resolution 31/68, operative paragraph 7 urges the Conference of the
Conmittee on Disarmament to adopt, during its 1977 session, a comprehensive

programme dealing with all aspects of the problem of the cessation of the arms race
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and general and complete disarmament under strict and effective international
control, in accordance with General Assembly resolution 2602 E (XXIV) proclaiming
the Disarmament Decade.
(d) In resolution 31/72, operative paragraph 4 calls upon the Conference of
the Committee on Disarmament, without prejudice to the priorities established in
its programme of work, to keep under review the problem of effectively averting the
dangers of military or any other hostile use of environmental modification
techniques.
(e) In resolution 31/7L4, operative paragraph 1 requests the Conference of
the Committee on Disarmament to continue the negotiations, with the assistance of
qualified governmental experts, aimed at working out the text of an agreement on
the prohibition of the development and manufacture of new types of weapons of mass
destruction and new systems of such weapons and to submit a report on the results
achieved to the General Assembly for consideration at its thirty-second session.
Furthermore, the General Assembly, in operative paragraph 6 of resoltuion
31/70, entitled "Comprehensive study of the question of nuclear-weapon-free zones
in all its aspects', decided to convey the comprehensive study and the report of
the Secretary-General related thereto, inter alia, to the Conference of the
Committee on Disarmament for the further consideration and measures that it may
deem appropriate within its field of competence.
The General Assembly, in the above-mentioned resolutions 31/65, 72 and Th,
also requested the Secretary-General to transmit to the Conference of the Committee
on Disarmamgﬁt all the relevant documents and records. They are the following:
Resolution 31/65: A/31/27, A/C.1/31/Pv.20-k0, 42, A/C.1/31/L.13, A/31/373,
A/31/PV.96.

Resolution 31/72: A/31/27, A/C.1/31/L.4, L.4/Rev.1l, A/C.1/31/8, A/C.1/31/L.5,
L.5/Rev.l, L.5/Rev.2 and Corr.l, L.5/Rev.3,
A/C.1/31/PV.20-b4L, 50-51, A/31/382, A/31/PV.96,

Resolution 31/T7hk: A/31/27, A/C.1/31/L.10, L.10/Rev.l, L.10/Rev.2,
A/C.1/31/PV.20-39, b1, 46-47, A/31/385, A/31/PV.96.

The relevant documents and records in connexion with the other resolutions are
the following:

Resolution 31/66: A/31/27, A/C.1/31/L.15, A/C.1/31/PV.20-39, 42, Lk, A/31/37h,

A/31/PV.96.
Resolution 31/68: A/31/27, A/C.1/31/L.1L, A/C.1/31/PV.20-39, k1, Lk, A/31/378,
A/31/PV.96.



Resolution 31/70: A/10027/Add.1l, A/31/189 and Add.l and 2, A/C.1/31/L.8,
A/C.1/31/PV.20-39, Lk, 47, A/31/380, A/31/PV.96.

All these documents and records were distributed during the thirty-first
session of the General Assembly to all Members of the United Nations, including all
members of the Conference of the Committee on Disarmament.

I also have the honour to transmit herewith, for the information of the
Conference of the Committee on Disarmament, the following resolutions adopted by
the General Assembly at its thirty-first session which deal with disarmament
matters: resolution 31/64, "Incendiary and other specific conventional weapons
which may be the subject of prohibitions or restrictions of use for humanitarian
reasons'’; resolution 31/67, "Implementation of General Assembly resolution
3467 (XXX) concerning the signature and ratification of Additional Protocol II of
the Treaty for the Prohibition of WNuclear Weapons in Latin America (Treaty of
Tlatelolco)’’; resolution 31/69, "Implementation of the Declaration on the
Denuclearization of Africa™; resolution 31/71, "Establishment of a nuclear-weapon-
free zone in the region of the Middle Zast’; resolution 31/73, "Establishment of a
nuclear-weapon-free zone in South Asia®™; resolution 31/75, "Implementation of the
conclusions of the first Review Conference of the Parties to the Treaty on the
ilon-Proliferation of Nuclear Weapons'; resolution 31/87, "Reduction of military
budgets™; resolution 31/88, "Implementation of the Declaration of the Indian Ocean
as a Zone of Peace"; resolution 31/89, "Conclusion of a treaty on the complete and
general prohibition of nuclear-weapon tests’:; resolution.31/90, "Strengthening of
the role of the United Jations in the field of disarmament’; resolution 31/189,
General and complete disarmament”; and resolution 31/190, orld Disarmament
Conference' .,

I also wish to call attention to the following resolutions which are related
to disarmament matters: resolution 31/9, "Conclusion of a world treaty on the
non-use of force in international relations™; resolution 31/11, "Report of the
International Atomic Energy Agency’'; resolution 31/19, "Respect for human rights in
armed conflicts"; and resolution 31/92, "Implementation of the Declaration on the
Strengthening of International Security’.

Copies of these resolutions are attached.

Accept, Sir, the assurances of my highest consideration.

(Signed) Xurt Waldheim

Secretary-General

Zibr the text of the above-mentioned resolutions, see Official Records of the
General Assembly, Thirty-first Session, Supplement Yo. 39./
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CCD/522
15 February 1977

Criginal: Russian

UNION OF SOVIET SOCIALIST REPUBLICS

Memorandum of the Soviet Union on guestions of ending the
Y o el
arms race ané dicarmament

Under the new historic conditions in which international dé¢tente is making
itself felt to an ever-greater depree and neornle everywhere entertain increasing
hopes for the establishment of Lasting peace, the Soviet Union, guided by the
foreign policy programme of the 25th Congress of the CPSU, renews its appeal to
all States Members of the United Nations, ito all the States of the world, to
redouble their efforts towards solving the problem which is greatest in scope and
significance in conterxporary relations among States ~~ the problem of ending the
arms race and disarmament.

No task confronting manikind tocday is more uvrgent. '"Today, this objective is
more vital than ever", declared L,I. Brezhnev, General Secretary of the Central
Committee of the CPSU, "Mankind is tired of sitting upon mountains of arms, yet
the arms race, spurred on by aggressive imperialist circles, is becoming more
intensive."”

An arms race in the nuclear aze is fraught with a far more sexrious threat to
the life of the peovles than a2t any time in the past. lModern weapons are thousands
of times more powerful than any of those used in wars of earlier periods. The
destruction of Hiroshima —— the first victims of the use of nuclear weapons - lives in
the memory of the peonies as a horrible trazedy. But nowadays States possess such
types of these weapons ancé possess them in such guantities that hundreds, and even
thousands, of cities like Hiroshima could he destroyed. One mecdern nuclear warhead
has a destructive power exceeding thal of all explosives used by States in the
Second World War. Yet weapons of mass destruction continue to develop, absorbing
the latest achievements of the scientific and technological revolution, and they
are ever growing in quantity.

It is an utterly false concent which justifies the arms race by alleging that
the "balance of fear" is indeed a safeguard for peace. An official report by
United Nations experts, world famous scholars, admits with full justice that each
new step in the development of weajons of mass destruction entails a new and still

more ominous degree of uncertainty and increased danger. The arms race provides

security for no one.



Another thing is also obvious. If the arms race iz not stopped, it will
inevitably.set up 2 barrier to the strengthening of political dévente in relations
between States. This is why o increasin. nuzmber of States recognize the need for
supplementing political détente with efforts towards reducing military confrontation
and facilitating disarmament. The States thet participated in the Conference on
Security and Co-operation in Burope unanimously came out in favour of such a policy.

The arms race is inconsistent with the interests anda the will of the peoples.
Only the militarists and the military-industrial complex stand to gain from it. The
arms race consumes the vital resources of countries and denrives the peoples of a
considerable and ever-growing provortion of the wealth created by their labour.
According to United Nations data, the world as a whole now spends about $300 billion
a year on armaments, i.e., $1 million every two minutes. This considerably exceeds
the entire national income of the developiny countries of Asia and Africa. In the
modern world, it costs on the average 60 times less to educate a child for creative
endeavour than to teach a soldier the ABC's of destruction. And more and more States
are being drawn into the arms race.

The continuance of the arms race hampers the solution of such urgent problems
common to all mankind as the development of essentially new sources of energy,
extensive exploration and use of the oceans and outer spacé, prevention of disastrous
changes in the environment, and the eradication of disease, hunger and cultural
backwardness. For all this to be done, enormous investments are needed, and it is
impossible to mobilize sufficient resourcc without putting :a end to the competition
in armaments.

Thus, the problem confronting mankind today is as follows: either the arms
rate will be stopped and States will embark on disarmament, reducing step by step
the threat of military conflict and releasing more and more material and
intellectual resources for the purposes of economic and social development, oxr the
gigantic war-preparations machine will consume an ever-greater amount of resources
vitally needed by people, while the shadow of the catastrophe of war will loom
largér and larger over all nations.

For any State desirous of safeguarding the security of its people and of
creating the most favourable opportunities for their advancement along the road
of progress, for any politician conscious of his responsibility for world
developments, and for any sensible person, there can only be one alternative: to
do everything that can be done to bring about disarmament and the cessation of the
arms race. This is not a simple task, for in worliing out any measure in the field
of disarmament, States have to take decisions on matters having a direct bearing
on their national security and must carefully weigh the various political, stfategic,
technological and military factors. However, it is well known that the failure to

put'an end to the arms race is not due to these difficulties.
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The main ohstacle 1s the resistance of the forces of imperialism. This

- obstacle finds its vrincinle supnort in menopolictic guarters for which the arms

race brings in thousands of millions of dollars in pnrofizs. Another obstacle is
the cold-war policy of nolitical partizs and aroups which will not abandon their
foolhardy designs to resolve the historical confrontation of the two social systems

by force. Also degsirous of impedins the resolution of disarmament problems are

those who cynically assert that mankind's fubure can most easily be huilt on

radioactive ruins, who, in vursuit of the narrow objectives of their great-Power
policy, which are alien %o the interests of the neoples, are ready to doom even
their own people to mass annihilation in another world war,

These forces would not stop at any means of deception in the attempt to
complicate the question of the cessation of the arms race and to hamper the struggle
of the peoples for disarmament. These include shameless slander directed at the
policies of States advocating disarmament, and specious reasoning about the lust for
power inherent in man and about human rights and fundamental frecdoms, with the aim
of covering up the most inhuman and brutal activity of all -~ the manufacture of
weapons for the annihilation of neonle.

However, there is not, nor can there be, any doubt about the real
possibility of overcoming the opposition of the opnonents of disarmament. In
these, our times, the alignment of forces in international politics is not at all
in their favour. The socialist States, whose social and political character rules
out any kind of irterest in war and armaments, are resolutely and persistently
striving to bring about the cessation of the arms race. The non-aligned movement
is also in favour of disarmament. Statesmen and politicians of widely differing
countries throughout the world are becoming more lkeenly aware of the fact that in
the nuclear age a military conflict is fraught with exceedingly grave consequences
and that the interests of security demand the curbing of the arms race and not its
further intensification. The voice of nublic opinion ie becoming louder and more
confident in demanding the early adopntion of effective measures to this end.

The possibility of solving the disarmament problem has been convincingly
demonstrated by the fact tha’t in recent years certain steps of this ltind have indeed
been taken. Although these are but first steps and are limited in scone, they are
of great importance.

These are the Soviet-United States agrecements for preventihg nuclear war and
reducing the risl: of its accidental outbreak and for the limitation of strategic
arms, as well as the agreement between the Soviet Union and France on the nrevention

of accidental or unauthorized use of nuclear weanons.,
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Thea. ~re the mesurces for limiting the nuclzer oI@msS I3ECE, including the troaties

on the prohibition of nuclecy werpon tesbts in the ~tmosphers, in outer spree and

under water; on the limitotion of underground nucleor Wespon tests;  on the non=
prqliferation of nuclear weapons; &nd on the prohibition:of the emplacement of muclear
weapons in outer space, on celestizl bodies, on the sea-had and the ocear floor. Talke
are now in progress on a long-term Sovict-United States agrezement on the limitation of
strategic offensive crms, »nd the successful completion of these talks would be a

mejor new contribution to the consolidation of intermstiocnal peace ~nd security.

These nre alse the internstional convention on the prohibition of the developient
and production and the destruction of stuckpiles of bacteriological (biological) and
toxin weapons, which is already in force, 2~nd the convention on the prohibition of
military and any other hostile usc of cnviromnmental modification techniques, the
disgussiong on which are nearing completion.

fnd,; finally, these are the efforts being made to ease military confrontatien in
different parts of the world, Of special importance in this connexion are,
unguestionably, the negotiations now going on regerding the reduction.of armed forces
and armaments in Central Europe, the arca where the most powerful groups of NATO and

‘VWarsaw Treaty armed forces arc concentrated. Having recently advanced new proposals
aimed at moving these negotiations forward, the perticipating socialist countries are
now expecting reciprocal steps from thelr counterparis.

The Soviet Union's proposal for the conclusion of a2 world treaty on the non-use
of force in international relations is now getting broad support. The purpose of
thisg initiative is, through the joint effort of States, to meke the principle of the

non~use of force embodied in the United Nations Charter an integral part of the
practical policies of States and an effective rule of international 1ife. The use of

both nuclear and. conventional weapons should be completely excluded from relations

between 3tates,

Thus, at the present time new prereguisites, both Political and naterial, for

more rescluvte progress towards ending the arms race and towards disarmament are now
taking shape. In the past, including the years Preceding the Second World War- and
the first post-war decades, such prersquisites did ot exist, They do exist now.
It is the duty of all States to make the utmost use of then in the. intereats of

internetional peace end security and in the interest of gpg peopl
: ® e8..
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The Beviet Un'on is prepercd, «p 1% h-o been in the peet, to conduct negotiations
ori the west radical disamwuoent mesrures, going even sov for ag general and complete
di garmament. It ig prepured, in coneert with Lte YWarusw Tresty -1lics, to take steps
for the reelprocal diemantling of counterbalancing militery-political groupinge of
Btates or, to begin with, oi their military organizationa; If not a1l parties are
prepared to set about realizing theee objectiver at once, they should do so gradually,
step by ster., What is most important is 1o move on from dicussions on ending the srme
race Yo practieal action.

An snalywis of the present vworld political and ctrztegic situstion, of the trends
and prospects for the future and of the material snd technologiczl factors determining
the nature and form of the arms race leads to the conclusion that under present conditions
the mein areas for co-ordinated action by Statesz in the field of disermament zre the

following.

1. Cesgetion of the nuclesr arms razce, reduction and
subzequent elimination ¢f nuclesr weapcns

In a sitvatior in which nuclear weopons pose the greaztest danger toc mwenkind,
complete nuclear disarmament becomes the most important mezsure.

The Scviet Union has always favcured the banming of nuclear wespons and their
exclusion from the arsenals of States. It worked for this when nuclear weapons had
just appeared. At that 1ime the stockpiles of such weapons wers not large and it
was relatively easier to sgree on their prohibition and elimination. How that
nuclear weapons have grown intz a huge complex of iypec end systems of means of
destruction, diverse in purpose, cepacity and weys of delivering nuclear charges to the
target, the problem of eliminating ihem hcs become much more difficuit. But it can be
solved in the present situation zs well.

The first thing necessary for this purpose is to stop the arms race, that is, to
stop manufacturing nuclear weapons, equipping the a2rmed forces of States with them,
developing and constructing new models and types of such weapons. At the same time,
or immediately after that, reductions in the stockpiles of nuclear weapons should
commence, with the transfer of nuclear materials thus released to peaceful sectors of the
economy. The ultimate goal of the reduction should be the complete elimination of all
types of nuclear veapons — strategic and tactical, offensive 2nd defensive. Along with
the reduction of stockpiles of nuclear charges, warheads and bombs, there should be a

reduction of their means of delivery.
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Naturally, sivaltaneously with nuclea. disarmament, measnres should be taken for
the limitation and reduction of the armed i>rces oi Htatves and armaments of conventional
types, which alsc pese & considzrable threzt to the world!s peorles.

It is evident that nuclear disarmement can be achieved only if all States possessing
nuclear weapons teke part in it. It is inconceivable that some nuclear Powers should
be moving ahead towards eliminating their nuclear weapons while others are stockpiling
and perfecting them. Therefore all nuclear Powers should participate in nuclear
disermament negotiations. As for the Soviet Union, it is prepared, as has been already
stated by the Soviet side, tc sit down a2t any time at the negotiating table together
with all the other nuclear Powers for a comprehensive discussion of the nuclear
disarmament problem in its full scope and for a joint elaboration of concrete ways of
its practical solution. The Soviet Union has no objection to non-nuclear Powers also
taking part in such negotiations, since all countries and all the pecples of the world
are interested in nuclear disarmament.

2, Prohibi-tion-oef nuclear-weapon tests

An important issue, on the solution of which the cessation of the arms race largely
depends, is the prohibition of all nuclear-weapon tests. This problem should be
tackled without waiting for the outcomevof ﬁegotiations on complete nuclear disarmament.

The prohibition of 21l tests of nuclear vespons will put an end to their
qualitative improvement 2nd prevent the emergehce of new types of such weapons. The
Moscow Treaty banning nuclear-weapon tests in the atmosphere, in outer space and under
water and the treaty between the USSR and the United States on the limitation of
underground tests have only partially solved this problem. Furthermore, two nuclear
Powers out of five have not acceded to the Moscow Treaty, and one of them China, still
continues to carry out nucleer test explosions in the atmosphere. ;

The time has now come to bring the task of stopping nuclear-weapon tests_}o a
conclusion. Conditions are quite ripe for that, in particular as a result of the
signing between the USSR and the United States of a treaty on underground nuclear
explosions for peaceful purposes, establishing such a procedure for carrying out

peaceful explosions as will préclude their use for perfecting nuclear weapons.

'
e
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As is known, in 1975 the Soviet Union nronosed the conclusion of a treaty on the
complete and general prohibition of nuclear-weapon tects, that is, a treaty prohibiting
the conduct of nuclear test explosions in all eivironments and by all States. The
draft of such a treaty was submitted by the Soviet Union to the United Nations at that
time, and a year has already possed since the General Assembly declared itself in
favour of holding concrete negotiztions to reach agreement on the complete and general
prohibition of nuclear-ucancn tests. Hovever, cwiug to the negative stand taken by
some nuclear Powers, such negotiations have not started. It is necessary to begin them
promptly.

It is a known fact that the question of stopping underground nuclear tests was
complicated by certain States vhich artificially exaggerated the ‘problem.of supervision.
It was persistently alleged, in varticular, that it was impossible without on-site
inspections to tell natural seismic phenomena (earthcquakes) from similar phenomena
caused by underground nuclear explosions, and that therefore, it was impossible to
verify whether States were complying with their obligations with regard to the prohibition
of underground nuclear-vweapon tests. Most experts never accepted that view, believing
that national technical means and the international exchange of seismic data were
sufficient to verify compliance with a treaty banning underground nuclear-weapon tests.
With the development of technology for detecting and identifying seismic phenomena,
this view now enjoy:c praciically unanimous support among rcientists. However, even
now some States sugrezt providing for the prszibility of on-site inspection of actual
circumstances if there is doube as o coupiiaice wiin obligations to gtop underground
nuclear tests.

The Soviet Union is convinced that no particular difficulties should arise in
elaborating such a compromise basis for an agresment as wculd ensure a voluntary frame-
work for téking-decisions relating to on-site ascertaianing of relevant circumstances and,
at the same time, impart confidence to all parties to the treaty that the obligations
are complied with. The Soviet Union stands recady to participate in a search for a
universally acceptable underitanding on this basis.

3. Conzolidation of the régiwme of non-proliferation of nuclear weapons

It is quite clear that the threat of nuclear war would immeasurably increase if
other States which at present do not possess nuclear weapons were to become involved in
the process of developing and stockpiling such weapons. It is not difficult to imagine
the consequences that would be brought about by thue development of a situation in which
the arsenals of parties in conflict in one region or another included nuclear veapons

as well,
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Hence the effective prevention of a further spread of nuclear weapons is essential.
The Treaty on the li n-Proliferation of Nuclsar Weapons, to wlhich about 100 States have
become parties, has achieved a great deal in this regard. The obligation to renounce
the proliferation of nuclear weapons is now a rule of international lau.

It.must, however, be tzlken into account that not all muclear Powers have yet
become parties to the Treaty on the Non-Proliferation of Nuclear Weapons. Some
non-nuclear States which are canable, in view of their industrial and technological
level, of developing nuclear weavons of their own are also refusing to become parties
to it. It is important, fherefore, to meke the Treaty on the Non-Proliferation of
Nuclear Weapons genuinesly univerzal. The Soviet Union supports all the decisions
adopted in this respect by the United Nations.

In the interests of consolidating the régime of non-proliferation of nuclear
weapons it is also necessary to take actions of another kind. It is well known that
in the process of their operation nuclear powver plants produce and accumulate as a
"by-product" a fissionable material -- plutonium -- which can be used for manufacturing
nuclear weapons. With the development of international trade in nuclear materials,
equipment and technology, nossibilities of this kind will increase, including those of
the States which have not assumed obligations under the Treaty on the Non-Proliferation
of Nuclear Weapons. It is obvious that the States which supply nuclear materials,
equipment and technology bear special responsibility in this connexion. Strict
safeguards are needad to prevent internaticnal co-operation in the field of peaceful

uses of nuclear energy from becoming a chaniel for spreading nuclear weapons. This is

not a question of commerce but a questicn of policy, a question of international security.

The Soviet Union is also firmly in favour of perfecting in every possible way the
system of supervision over nuclear installations and materials that is exercised by the
International Atomic Energy Agency. It is ready to co-operate with all interested
States to this end.

4. Prohibition and destruction of chemical weapons

Following the conclusion of the convention banning bacteriological weapons, the
task of completely prohibiting and eliminating another dangerous - category of weapons of
mass destruction -- chemical weapons —- has become especially pressing. The use of such
weapons as far back as the years of the First World War caused grave suffering and mass
deaths. Since that time, however, chemical warfare technology has made great strides.
Nev types of chemical weapons threatening people with still more agonizing death have
been developed. Radical improvements have also been made in the means of delivery of
' chemical weapons, which can now be used not only in combat areas, that is, against the
armed forces of the other side, but also against the civilian population in vital centres
of States.
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The Soviet Union, together with weny other countries, has long proposed that
agreement should be 1eached on the prohibition and elimination of all chemical means of
warfare. This problem should be solved radically and by a single action, as was the
case with bacteriological weapons. Hovever, the negotiations on this subject, which
have already been going on for several years, still fail to offer prospects of such a
comprehensive solution. A qguestion that arises in this connexion concerns the possibility
of starting with agreement on the prohibition and elimination of the most dangerous,
lethal types of chemical weapons. The Soviet Union is ready to seek such a sclution
as well. A substantial contribution to this end could be the implementation of the
Soviet-United States accord on a Joint initiative to conclude a convention on the most
dangerous, lethal chemical means of warfare.

Supervision of compliance with the prohibition of chemical weapons should be based
on national means. In this respect there exists a positive precedent in the convention
banning bacteriological weapons. At the same time, the Soviet Union is ready to examine
the possibility of using additional superviusion procedures and, in particular, to discuss
methods of verifying the destruction of stockpiles of chemical weapons vhich are to be
excluded from the arsenals of States.

There is not, and there cannot be, any reason for delay on the question of banning
chemical weapons. What is needed is a demonstration of the political will and desire
to reach generally acceptable agreement.

5. Prohibition of the development of new typegs and
nev systems cf weapons of mass destruction

Scientific and technological progress poses the pressing problem of preventing the
emergence. of new types and gystems of wecpons of mass destruction. New types of weapons
may appear even in the foreseeable future and may become commensurate in destructive
capability with nuclesr, chemical or bacteriological weapons, or even surpass them.

At present there are no limitations whatsoever on the use of science for such
purposes. This means that the most unexpected developments, whose consequences cannot
be foreseen, may occur at any time. The danger is great, and it is necessary to find

means to avert it.
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It was precisely these considerations that guided the Soviet Union when it proposed
in 1975 the conclusion of an international agreement which would prevent the
development and manufacture of new types and systems of weapons of mass destruction.
As is knovm, negotiations in this matter arec already under way, vhich is a positive
factor. In the course of the n=gotiations it has become desirable to spccify the
object of the prohibition, that is, define new iypes and ncw systems of weapons of
mass destruction.

‘’he Soviet Union is ready to propose an approach which would include among new
types of weapons of mass destruction any types of weapons based on qualitatively new
principles of action -- according to the method of use and the targets to be attacked
or the nature of their impact. Some examples are ray weapons capable of affecting
blood and intracellular plasma, infrasound weapons designed to damage internal organs
and affect human behaviour, or genetic weapons whose use would affect the mechanism of
heredity. If we talkte into account the fact that the forward march of science never
stops, it is not difficult to realize that possibilities for the development of . even
more dangerous types of weapons may emerge in the future.

Hew systems of weapons of mass destruction should not be devecloped either for new
types of such weapons or for thosc types of weapons which are based on sciwuntific
principles already in use but whose characteristics can be made even more dangerous
by introducing new teclmical elements of combat or support means. In this context,
aero-space systems of nuclear veapons using transport space ships as a basis may
serve as an eXample.

The question of the prohibvition of the development of new types and new systems
of weapons of mass destruction ic an important and timely one; it embraces an essential
aspect of the vhole provlem of disarmament and prevention of war. INegotiations on
this question should be givea top priority.

5. Reduction of armed forces and conventional armaments

Nuclear and other types of weapons of mass destruction unouestionably pose the
greatest threat to manlzind. But can anyone forget how many millions of human lives
have been lost as a result of the use of so-called conventional armaments? Even in
the period since the Second World lVex the destructive pover of these weapons has

increased manyfold. A modern tank is a weopon many times more deadly than a tank of

the 19403, The same is true of artillery, small arms and, of course, aircraft.

-18-




The military conflicts which have taken place in various parts of the world in
recent years have shown the tragic consequences for people of the use of new models of
conventional weapons and the vast destruction of material values which they czuse.

Thus, past experience conironts States with the task of taking practical measures
to reduce the number of aircraft, artillery, tanks and other modern types of
conventional armaments as well as armed forces equipped with those weapons. Since the
Second World War, the Soviet Union has repeatedly made concrete proposals in this regard.
It has cited specific figures for ceilings on the strength of the armed forces of major
States and has expressed willingness to conduct negotiations on the matter both within
the framework of a programme of general complete disarmament and -as a separate measure
covering major States. These proposals have not been accepted. ILven now, however,
the Soviet Union is prepared to conduct negotiations on the reduction of armed forces
and armaments. Given a desire for this on the part of all States possessing powerful
armed forces, such negotiations could lead to positive results and to constructive
agreements.

Similarly, the Soviet Union considers it desirable that new efforts should be made
at the international level to bring about the elimination of all military bases in
foreign territory and the withdrawal of foreign troops from such territery. fThe
United Nations has, in many of its forums, expressed itself in very definite terms in
favour of a solution to this problem both on a global scale and in relation %o
individual continents. However, no progress has been made in this regard —— 2 fact
which cannot but cause concern. The Soviet Union is, as before, prepared to co-operate
actively and constructively in solving this problemn.

7. Zones of peacc in the Indian Ocean and other resions

In recent years, States in various parts of the world have been ever more insistent
in raising the question of carrying out regional measures of military détente and have
particularly stressed that Powers wvhich do not belong to a zgiven region should not build
up their armed forces or establish military bases there.

Thus, the coastal States of the Indian Ocean are expressing concern at the fact
that some States which are geographically very remote from the region are expanding
their military bases there and increasing their military presence. Regarding such
actions as a threat to their independence and security, these countries are putting
forward the idea of transforming the Indian Oczan into a zone of peace. The

Soviet Union regards this proposal with understanding.
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Obviously, the key guestion here is to ensure that there are no foreign militaxry
bases in the Indian Ocean, that bases whick have been establirhed there are dismantled
and that no new bases are cstoblished. As far as the Soviet Union is concerned, it
never has and does not now intend to build military bases in the Indian Ocean.

In resolving the gucstion of foreign military baszes along these linec, the
Soviet Union would be preparcd to join with other Povers in seeking ways to reduce
on a reciprocal basis the nilitary activities of non-coastal States in the Indian Ocean
and in the regions directly adjacent to it. Naturally, measures of thir lind wuet take
fﬁlly into account the generally recognized rules of intermational lav regarding
freedom of navigation on the high seas and the need for commercial stons at the ports
of coastal States as well ac {n» wvescarch., This question is of great immortance to the
Soviet Union, since virtually the only sca route navigable all the year round which
links the Luropean part of the UI3R uith the Soviet Tar East passes through the
Indian Ocean.

The coastal States of the iIndion Ocean are in f{avour of holding an international
conference to discuss practical measurce for transforming the region into a zone of
peace. The Soviet Union uvourld bhe prepared to consider the guestion of ils attitude
towards the convening of such a conference in the lizht of the considerations set out
above,

The Mediterranean iz another region where military tensions, particularly in
connexion with the Middle Lazt conflict, have at times reached dangerous proportions.
With a view to reducing these toncions, the Soviet Union propused to the United States
some time ago that an agreement should be reached on the withdrawal from the
Mediterranean of Soviet and¢ Unitcd States ships and submarines carrying nuclear weapons.

[ ul

This proposal still holds good, and it is in the interests of all States vhose security

in one way or another depends on the situation in the llediterranean to work for its

implementation.

The problem of militaryr détente has great immediacy for the Middle Zast. The
Soviet Union has repeatedly cxnressed iteelf in favour of halting the arms race in
the Middle East within the {ramework of a comprehensive political settlement of
the Middle Bast conflict.
In various parts of the world, interested States are putting forward nroposals
for the establishment of cenucleariced zones. That reflects their desire for effective

limitation of the proliferation of nuclear weapons and for a lessening of the threat of

-20-



nuclear war. The Soviet Union =ipportc such promosals. It is prepared to co-operate
in their implementation, having regard, of course, to vhat is possible in any civen
region where it is proposcd to cgtablish a denucliecarized zone. It ig immortant that
such zones should actually be free of nuclencr weapons and that the relevant agreements
should contain no ioop—nolec and¢ should be fully consistent with the genewrally
recognized rules of international law.

~

S. ﬁoduction of militaxry budzets

One promising approach to halting thoe arms race and to disarmament is the
reduction of the military budrets of States. The resources thus released could
utilized for the economic anc¢ social progress of peovles and for acceleraiing the
rate of econo.ic growth, ensuring employment, developing new sources of enexsy,
solving the food problem, comvating discase ané building new schools and universities.

The Soviet Uninn has repeatedly put foruard proposals for reducing military
budgets and has, by its acticns, set an example in that regard. BSeveral years ago,
it proposed that agreement shovld be reached on the reduction of the nilitexy budgets
of States permanent members of the United Nations Security Council by 10 per cent
and utilization of part of the funds thus saved 1o wnrevide assistance to developing
countries. This preposal was apnroved by the United Hations General Asgembly, but
so far it has not been implemented because of cpposition by those States vhich are
stubbornly pursuing a policy of increasing military expenditure.

The Soviet Union is prepared to talre a flexible position regarding the specific
figure with which <« reduction of military vudgets would begin. A figure greater or
smaller than 10 per cent could be agrced upnon az a first step for 1977. Vhat is
important, however, is that this cuestion should o5 soon as possible become the subject
of businesslike negotiations betveen the Sitates conceimed. The present steady growth
of military expenditure by many States can and must give way to the nractice of
systematically reducing that exmenditure.

9. Negotiations on holiing the arms race and on disarmament are being conducted in

various forms: on a bilateral beris, particularly vhere States with the greatest
military and war industry notential are concerned; within particular groups of States
directly concerned, including nezotiations at the regional level; in special bodlies
set up to discuss the disarmament problem as a vhole or individual asnectc of it and
composed of States represcnting the major political groupings and geograplilcal areas
of the present-day world. Dach year, questions relating to disarmament are given a

prominent place in the vork oi the United Nations General Assembly.
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On the whole, these various types of negotiations and discussions have proved
their usefulness. They will uncuestionably be used in the future as well. A%t the same
time, the achievement of radical changes in dealing with the problem of
disarmament, which affects the interests of all States without exception, requires
consideration of it in the broadest and most authoritative possible internationai forum.

Such a forum must, first of all, be truly universal, and all States must be
represented in it; secondly, it must provide an opportunity for examining the whole
range of disarmament questions with the ncecessary expertise, with due regard for all
circumstances and in the necessary detail; thirdly, it must be given the pover to
take effective decisionc.

These prerequisites vould be met by convening a VWorld Disarmament Conference,
and the Soviet Union continues to believe that such a conference should be held,

A special session of the United Hations General Assembly could also be an
appropriate forum for discussing disarmament gquesiions in all their scope, for
deciding through joint efforts on the ways and means of resolving them and for working
out a long-term programme of practical measures, In order to ensure that its results
amount to something more than decisions containing general provisions in favour of
disarmament of the kind with which the archives of the United Nations are already
overflowing, such a special scssion of the General Acsembly and the mammer in which
it is organized must not be routine in nature. "It should be a very particular kind of
session. It should be prevared, organized and held in such a way as to encure a
break-~through in solving the problens of disarmament. A1l its work chould fully
reflect the high responsibility of all States in the world and, in particular, of
the major Powers which possess the most powerful armaments and armed forces.

The holding of a gpecial session of the General Assembly should not, of course,
push aside the question of a Vorld Disarmament Conference.

The Soviet Union conceives of the convening of such a session as an intferim stage
which should, by its decisionc, prcpare the vay for a broad and far-reaching review
of the problem of disarmament at the World Conference. The session should not be
burdened with strict time linitations or with the procedure normally followed at

General Assembly sessions, including special sessions.
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Those are the views which the Soviet Union deems it necessary to bring to the
attention of all States llembers of the United Nations and of all States in the
world. The Soviet Union hopes that these views, which are inspired by concern for
peace and the security of peonles, by a desire to further mankind's advance along
-the path towards halting the arms race and towards disarmament, will be carefully
considered by all States and vill be helpful in achieving practical regults in

dealing with this historic taslk that faces mankind.
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CcCD/523
22 Pebruary 1977

Original: Russian

UNION OF SOVIET SOCIALIST REPUBLICS

Draft treaty on the complete and general
prohibition of nuclear weapon tests

Thc 3tates Parties to this Treaty,

Proclaiming their intention to bring about, as speedily as possible, the
cessation of the nuclear arms race, the adoption of effective measures towards muclear

dicarmament and the conclusion of an agreement on general and complete disarmament
under strict and effective international control,

Taking into account the appeals by the General Assembly of the United Nations to
st an end to nuclear weapon t;sts in all environments,

Noting that the prohibition of all nuclear weapon tests would be in the interests
of strengthening peace and slowing the arms race and would be a contribution to the
orocess of internmational détente,

Traffirming that the potential benefits of any peaceful application of nuclear
eiplosions should b. available to nuclear ag well as non-nuclear States in conformity
with the provisions of the Treaty on the Non-Proliferation of Nuclear Weapons and of

the present Treaty,

Noting the great positive significance of the Treaty Banning Nuclear Weapon

a4

ts in the Atmosphere, in Outer Space and under Water, signed in Moscow on
5 August 1963,

oo

Stressing the importance of strict compliance with the above-mentioned Treaty up
vo vhe time of the entry into force of this Treaty,

Seeking to achieve the permanent cessation of all test explosions of nuclear
weapous by all States,

Having agreed on the following:
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Article T

1. Bach State Farty to this Treaty undertakes to prchibit, to prevent and to
refrain from carrying out any test explosions of nuclear weapons anywhere under its
jurisdiction or control in all environments - in the atmosphere, in outer space,
under water and underground.

2. EBach State Party to this Treaty undertakes to refrain from encouraging,
ineiting, or in any way particinating in the carrying eut of nuclear explosions
prohibited by paragraph 1 of this article.

, Articie II

1. Control over cempliarce with this Treaty shall be conducted by the States
Parties, through their own naticnal technical means of control, in accordance with the
generally recognized rules of international law.

2. In order to promote the mbjectives of and ensure compliance with the
provisions of this Treaty, the Parties to the Treaty shall co-operate in an
international exchange of seismic data.

3. In case a State Party w» this Treaty has deubts regarding the nature of a
seigmic event that occurred in the territory of another State Party to this Treaty,
it has the right to raise the question of carrying out an on-site ingpectimsn in srder
to ascertain the true nature onf that event. The State Party to the Treaty that

raiged this questinn must cite appropriate grounds in suppert »f the necessity of

carrying out the ir:spection. The State Pa. .y to the Treaty which is the object
of doubts regarding its compliance with the Treaty, recognizing the importance of
this question, may take a favourable positirn regarding the sarrying out of an
inspection in its territory, provided it finds the grounds cenvincing, or it may

take another decision. Such an inspection shall be carried out according to rules

established by the inviting State Party.

4. In order to promote the objectives of and to ensure compliance with the
provisions of this Treaty, the Parties shall, when necessary, consult one another,
make inguiries and receive appropriate information in connexion with such inquiries.

5. Any State Party to this Treaty which ascertains that any other State Party
is acting in violation of obligations deriving from the provisions of the Treaty may
lodge a complaint with the Security Council of the United NMations. Such a complaint

must contain all possible evidence confirming its validity and a request for its

congideration by the Security Council. The Council shall inform the States Parties

to the Treaty of the results of its consideration.
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Article III

1. The provisions of article I shall not apply to any undergrcund nuclear
explosions conducted by nuclear-weapon States for peaceful purposes on the territory
under their jurisdiction and in compliance with the agreements under which, in
accordance with article V of the Treaty of the Non-Proliferation of Muclear Weapons,
non-nuclear-weapon States are to benefit from any peaceful applications of nuclear
explosions.

2. The explosions referred to in paragraph 1 of this article shall be conducted
as follows:

(a) In the case of non-nuclear-weapon States, in conformity with the provisions
of article V of the Treaty on the Non-Proliferation of Nuclear Weapons;

{(b) In the case of nuclear-weapon States, in conformity with a procedure to be
established under a special agreement concerning which the nuclear-weapon States will
conduct negotiations with due regard for the recommendations of the International
Atomic Energy Agency on the subject and which will be concluded as speedily as
possible.

The provisions of this Treaty shall not affect obligations assumed by the
States Parties to the Treaty under other international agreements.

1. Any Party to this Treaty may propose amendments to the Treaty. The text
of any proposed ame dment shall be submitte  to the depositar, Governments, which
shall ciréulate it to all Parties to the Treaty. Thereupon, if requested to do so
by one third or more of the Parties to the Treaty, the depositary Governments shall
convene a conference, to which they shall invite all the Parties to the Treaty,
for the purpose of considering such amendment.

2. Any amendment to this Treaty must be approved by a majority of the votes
of all the Parties to the Treaty, including the votes of all nuclear-weapon
States Parties to the Treaty. The amendment shall enter into force for each
Party depositing its instrument of ratification of the amendment upon the deposit
of such instruments of ratification by a majority of all the Parties, including the
nuclear-weapon States Parties to the Treaty. Thereafter, it shall enter into force
for any other Party upon the deposit of its instrument of ratification of the

amendment .
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Article VI

1. This Treaty shall be open to all States for signature. Any State which does
not sign the Treaty before its entry into force in accordance with paragraph 3 of this
article may accede to it at any time,

2. This Treaty shall be subject to ratification by signatory States.
Instruments of ratification and accession shall be deposited with the Governments of
+ssy Which are hereby designated the depositary Governments.

3, This Treaty shall enter into force upon the deposit of the instruments of
ratification by ... Governments, including the Governments of all nuclear-weapon: States.

4. For States whose instruments of ratification or accession are deposited
subsequent to the entry into force of this Treaty, the Treaty shall enter into force
on the date of the deposit of their instruments of ratification or accession.

5. The depositary Governments shall promptly inform all signatory and
acceding States of the date of each signature, the date of deposit of each instrument
of ratification or accession, the date of the entry into force of this Treaty, and the
date of receipt of any requests for convening a conference of Parties to the Treaty or
of other notifications.

6. This Treaty shall be registered by the depositary Governments pursuant to
Article 102 of the Charter of the United Nations.

Article VIT

1. This .reaty shall be of unlimited duration.

2. BEach State Party shall, in the exercise of its national sovereignty, have
the right to withdraw from the Treaty if it decides that extraordinary circumstances,
connected with the subject-matter of this Treaty, have jeopardized its supreme
interests. It shall give three months' notice of such withdrawal to all other Parties
to the Treaty and to the Security Council of the United Nations. Such notice shall
include a statement of the extraordinary circumstances which it regards as having
jeopardized its supreme interests.

This Treaty, the Chinese, English, French, Russian and Spanish texts of which are
equally authentic, shall be deposited in the archives of the depositary Governments.
Duly certified copies of this Treaty shall be transmitted by the depositary Governments
to the Governments of the signatory and acceding States.

IN WITNESS WHEREOF the undersigned, duly authorized for the purpose, have signed
this Treaty.

DONE in ... copies, at ... on the .., day of ...y ... &
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Working paper on location capability of a
multi-array stations system

1. Introduction
Since the early 1960s, hardware and software for. the seismological means of

verifying underground nuclear explosions have been improved so the threshold of seismic
events, which can be detected, located and identified have thus been lowered. One of
the most outstanding examples is the development of seismic array stations, for there
is a limit to the threshold mainly due to environmental conditions as far as the data
for verification depends on seismic stations of a conventional type. Many studies have
also been made as to the relation between an assumed seismic network and the location
accuracy by statistical or simulation methods. For example, Basham et al reported that
if a seismic network of 39 ordinary stations and 7 array stations is properly selected,
seismic events of mb over 4.5 in the northern hemisphere can be detected at more than 4
stations of the proposed network,

To find out the actual threshold of the existing network of about 1,500 stations in
the world, the magnitude and number of reporting stations were investigated with regard
to the explosions from January 1971 to June 1974, the location and magnitude of which
were determined by the International Seismological Centre. As shown in Fig, 1, there
exists a clear relationship between them, and several (ten to one hundred) observations
are available for locating explosions of mb 4 3/4, and more than 300, for events of mb
over 6, It must be noted, however, that many data are obtained from stations in the USA
and Canada, irrespective of explosion yields, so far as explosions at the Nevada test
site are concerned.

The statistics suggest that the existing world-wide-seismological network is
capable of locating events of mb over 4 3/4, providing explosions are made at the
existing test sites or in their vicinity.

As to the processing time, however, it takes about one year at least to collect
data from stations, in which, instruments and data handlings are not yet standardized.
This delay in data collection would be a serious problem for verifying underground

explosions.
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Even in USGS, to which the seismic data from many stations are reported more
quickly, event location with only a very short delay, for instance, a few days, is
difficult, for the Incoming data are not necessarily computer-compatible. Even though
this difficulty could be overcome, the lowest magnitude of events. whose source
parameters can be determined, would be 4 5/4.

On the other hand, at array stations, the detection capability is considerably
higher, and the output data are all computer-compatible; In this paper, a study is
made of the location capability of networks consisting of the existing and possible
future array stations.

2. Simulation of the location capability of an array station network

First, the calibration function Q for determining event magnitude, noise levels at

array stations, accuracy of station-epicenter azimuth and epicentral distance determined
by array stations, must be mentioned.

(a) Calibration function
As already pointed out by several seismologists, Gutenberg's calibration function

for determining body wave magnitude as short distances is problematic. It is necessary,
therefore, to confirm whether the Q values for shallow depths are applicable to
magnitude estimation for underground explosions, which are exploded at very shallow
depths. In view of this problem a new calibration function is proposed here. Data used
in this study are obtained from log (A/T) at various stations for various explosions
which are given in the ISC bulletins from January 1971 to June 1974.

Fig. 2 shows the relation between (mb - log(A/T) and distance A, and X in the
figure indicates Q value for the focal depth of O km taken from Gutenberg's Q chart,
It is evident that Q values derived from the explosion data for distances shorter than
20 degrees shift systematically from Gutenberg's (s. It is also notable that the
observed Q values are widely scattered, and the standard deviation for the observations
is 0.3 mb, The standard deviation will be used in evaluating detection capability at
various stations in the present simulation.
(b) Station noise level and detection threshold

Since the detection capability at a staﬁion is closely related to the noise level

at the station, an unreasonable assumption must be avoided not to give any serious
influence to the location capability obtained from the simulation. Noise levels at
various stations are assumed to be those referred %o in papers by Basham et al (1971),
Evernden (1976) and Bungum et al (1974). Furthermore, it is assumed that the onset of
the initial P wave can be identified when the amplitude is one and a half times as large
as the noise level assumed, and the corresponding maximum amplitude in the wave train is

twice as large as the initial motion.
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The nmagnitude determination requires the period corresponding to the maximum
amplitude, As seen in Fig. 3 which shows the freguency distribution of periods of
maximum amplitudes at various stations for the explosions used in the @ value study, the
predominant period is approximately one second, regardless of magnitude and epicentral

distance, Therefore, the period corresponding to the maximum amplitude is assumed to be

one second in the present simulation.

Under the assumptions above-mentioned, log(A/T) for each station is calculated,
and is given in Table 1, where & is the maximum amplitude corresponding to the threshold
amplitude of P in mp and T, corresponding period in second.

The threshold magnitude to be detected at a station as a function of epicentral
distance is calculated from the log(i/T) and ( values given by broken lines in Fig. 2.
When the threshold magnitude thus calculated for o station is smaller than an assumed
magnitude s the gignal corresponiing to the event of mb is undetectable at the station,
(¢) Accuracy of observations

Weichert et al (1972) and Basham et al (1970) compared positions of explosiocns and

epicenters of aftershocks produced by explosions in the USA with azimuths and distances

obtained by the array station data at Yellow Knife and by USGS. The standard deviations
for discrepancies between them are about 1/2 degree in aximuth and 1 degree in distance,
respectively. The median for distences between USGS's epicenters and those determined
by the N.RSAR seismic array station (IACO) (Bungum et al, 1974) is 145 km. However,
recent data issued by HAO indicate that the accuracy of epicenter determination has been
considerably improved, and the standard deviations of error in azimuth and sitance were
reduced to 0.5 degrees and 1 degree, respectively.

Accumulation of data will give more effective corrections to epicenter determination
by & single array station, and this makes it possible to locate epicenters more
accurately.

(d) Algorithm for epicenter determination

I arrival times at various stations are mainly used to locate epicenters by the
method of least squares, Standard errors for epicenter determination by the least squares
using P times from the world-wide network is 2-3 km when data are supplied from stations
close to epicenter, and more than 30 km without data close to epicenter,

Comparisons between known positions of underground explosions and those determined
as eplcenters on the basis of the least squares suggest that the standard errors do not
necessarily represent absolute accuracy. According to USGS, the absolute accuracy for
epicenter determination of USGS is a few tenths of a degree. In our experience, the

accuracy will be nearly 1 degree when there are no data near epicenters.
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In case of explosions of smaller yields, it is difficult to obtain many data at
short distances. This suggests that the accuracy of location for underground explosions
will be less than tihe above-mentioned values.

In view of the fact that accuracy of epicenter determination by an array station is
less than 1 degree, more reliable epicenters will be determined by processing data
obtained from multi-array stations. Based on the following algorithm, a computer
programme for locating epicenters by use of station-epicenter azimuths and epicentral
distances determined by array stations has been developed, and the programme is applied
to estimate detection and location capavilities of the existing and possible future array
stations networks,

The relation among azimuthal angle, distance from a station to an epicenter, and
co-ordinates of station and epicenter is represented by the following equation:

Sin A cos yf =alh + bB + cC
where a = —shmgs COSAg , b = —SDI&S sin, , ¢ cossg,
A = cos S’E cosAp, B = cos&,E sindg , C = sin&,E,

(yE ’AE ); epicenter co-ordinates, and

]

(&s Ag ); station co-ordinates.
Ay 4 4 2, band ¢ in the above equations are known parameters and A, B and C are
parameters to be determined.
When more than four observations on ¢ and A are available, the unknown parameters
A, B and C can be solved by the method of least squares. Furthermore, the data used in
the computation can be checked by the epicenter given by the above processing, and a
higher order of epicenter determination can be reached using the accepted data. The
iteration technique will give more reliable epicenters.
The following is the procedure of the present simulation.
(1) Various parameters such as station co-ordinates, station noise levels,
standard deviations for distance and azimuth observations, etc. are given.
(2) An epicenter and threshold magnitude Ny, are assumed,
(3) Distances and azimuths to the epicenter from each station are calculated and
normal random errors for those theoretical A and # values are generated.
A and ¢ comprising the random errors are considered to be observation data in
the simulation.
(4) From log(K/T) in Table 1 and broken lines in Fig. 2, the magnitude for each

atation is evaluated. When the magnitude comprising normal random error whose
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standard deviation is 6m is less than T the station data will be rejected
because the amplitude of initial motion is too small to read, If the number
of stations accepted is less than 4, the event is unlocatable.

(5) By using the simulation data generated by the procedures from (1) to (4), the
epicenter is once again determined according to the above-mentioned programme,

(6) The epicenter determination is made for each mesh point of 10 degrees for

longitude and latitude,

The simulation is performed for the cases shown in Table 2. In the table, 8¢ ,

& A and 6m are the standard deviations in the determination of azimuth, distance, and
magnitude respectively by each array station and I is the number of stations.

Fig. 4 exhibits one of the computer outputs obtained and the numerals in the figure
represent distance discrepancies between assigned and determined epicenters (unit;

0.1 degrees). Global contours of location threshold for various cases are shown in
Fig. 5.

The simulation seems to suggest that more than 13 array stations are necessary to
determine reliably epicenters of events of mb over 4 l/l occurring id the major part of
the world., If a network of 15 array stations can be used, it would be possible to
locate epicenters of events of mb over 4 occurring in the northern hemisphere.

2. Conclusion

From the standpoint of verifying underground nuclear explosions, the observational
data must be processed as guickly as possible. In many seismic stations of a
conventional type, “he recording system has not yet been made computer-compatible, On
the other hand, in array stations the data are all processed by computer, which makes
the data processing time very short., As has been made clear in the present investigation,
if the seismic events of mb over 4 1/4 throughout the world can be located with an
accuracy of + 30 km by a network of 15 array stations, this system is preferable also
from the viewpoint of quick data processing., Tor the number of stations, fifteen, which
is not very large, will assure quick data exchange. The seismological means of
verification must include discrimination in addition to location. However, it must be
emphasized that a large number of events can be screened out by location alone., For
example, seismic events under the ocean, near populated regions or of large depths
cannot be explosions,

Therefore, il is practical to detect and locate of seismic events by a multi-array
system, and to examine a limited number of doubtful events by data obtained by broad-band

observations from very short pericds to very long periods,
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Table 1. Detection threshold in terms of log (R/T) for various situations.
X = noise level x 3 in mu, T = period of maximum amplitude in second

station p [ log(i/rT)
ALP -147°44..60" 65°14.00" 0.6
BAO - 47 59.49 -15 38.09 0.8
EKA - 3 09.55 55 19.98 1.2
GBA 77 26,17 15 36.25 0.9
ILPA 50 44.C0 35 25,00 0.5
LAO -106 13,33 46 41.32 0.3
MAT 138 12.53 36 06.25 1.2
NAG 10 49.94 60 49.42 0.3
WRA 134 21.05 -19 56.87 C.8
YRA -114 36.28 62 29.57 C.6
o 90 00.0 55 00.0 0.5
e ~70 00.0 5 00.C 0.5
g3 20 0.0 10 00.0 0.5
Y 65 00.0 35 00.0 0.6
5 105 ©0.0 35 0.0 0.6

Table 2, Parameters used in the simulation
& 0.5° 0.5° 0.75° 0.75° 1.0° 1.0°
84 0.5° 1.0° 0.75° 1.25¢° 1.,0° 1.5°
ém  0.1/0.3 0.1/0.3 0.1/0.3 0.1/0.3  0.1/0.3  6.1/0.3
N 9/13/15  9/13/15  9/13/15  9/13/15  9/13/15  9/13/15
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FIGURE CAPTIONS

Figure 1 Relations between explosion magnitude mb and number of reporting stations.
Pigure 2 ’ﬁb'--log(A/T) vs epicentral distarced ,
mb; méan magnitude, A; maximum amplitude in mi, T: period of maximum
amplitude in second, X : Q value for h at Okm on the Gutenberg's Q chart.
Figure 3 Frequency distribution of period of meximum amplitude for various magnitude
ranges.
0 : mbg 5.0, o : 5.1 mb 5.5, :mb ~ 5,6
Pigure 4 An example of outputs produced by the simulation.
Figure 5 Global contours of location threshold for various cases.
Solid circles show location of stations.
8¢ = standard deviation for station-epicenter azimuth.
§A
ém

standard deviation for epicentral distance.

standard deviation for magnitude

]

N .= number of stations
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CCD/525
25 February 1977

Original: Spanish

MEXICO

Letter dated 25 February 1977 from the Leader of the
Permanent Deleration of Mexico to the Conference of the
Committee on Disarmament addressed to the Special
Representative of the Secretary-General to the Conference

of the Committee on Disarmament submitting two declarations
relating to the commemorative meeting on the occasion of the
tenth anniversary of the Treaty of Tlatelolco held in
YMexico City on 14 Tebruary 1977

I have pleasure in sending you, annexed hereto, the following documents of the
General Conference of the Agency for the Prohibition of Nuclear Weapons in
Latin America {OPANAL):

1. Statement made by Dr. Hector Gros Espiell, the General Secretary of the

Agency for the Prohibition of Nuclear Weapons in lLatin America (OPANAL), at

the commemorative meeting on the tenth anniversary of the opening for signature

of the Treaty of Tlatelolco, held in Mexico City on 14.February 1977;

2, Declaration adopted unanimously by the General Conference of the Agency

for the Prohibition of Nuclear Weopons in Latin America (OPANAL) at the

commemorative meeting on the tenth anniversary of the opening for signature

of the Treaty of Tlatelolco, held in Mexico City on 14 February 1977.

In view of the contents of these documents, which are both connected with-the
recent celebration of the tenth anniversary of the opening for signature of the Treaty
for_the Prohibition of MNuclear Veapons in Latin America, or Treaty of Tlatelolco, and
the fact that the establishment of nuclear-weapon-free zones has been on the
provisional agenda of the Conference of the Committee on Disarmament since 1968, I
would ask you kindly to have them reproduced and circulated in a CCD document.

Accept, Sir, the assurances of my highest consideration.

(Signed) Alfonso Garcia Robles
Amtagsador
Leader of the Permanent Delegation of Mexico to
- the Conference of the Committee on Disarmament
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1. Statementl/ mades by Dr. Hector Gros Bspiell, the General Secretary of the Agenc
for the Prohibition of Nuclear Weapons in Latin America (OPANAL), at the
commemorative meeting on the tenth anniversary of the opening for sigmature of
the Treaty of Ti~telolco, held in Mexico City on 14 Februeary 1977

On this solemn occasion on which the General Conference commemorates the tenth

anniversary of the opening for signature of the Treaty for the Prohibition of
Nuclear Weapons in Latin Americe, my remarks will be brief.

Highly qualified speakers have already expldined at this meeting what the Treaty
of Tlatelolco meant and still means az a contribution by Latin America to international
peace and security, and what contribution it has made and continues to make to mankind's
efforts for disarmament.

Amid the disappointments and frustrations we have witnessed in matters of
disarmement—~ for international rhetoric never could, and still cannot, hide the tragic
truth of a universal arms race on a monstrous and incredible scale =- the Treaty of
Tlatelolco showed that it was feasible to establish militarily denuclearized zones as
a means of obviating, in certain regions of the world, any possibility of a warlike
conflict with atomic weapons. In this respect Latin America has served as a teacher,
and the Treaty of Tlatelolco had and still has an influence by example which makes it
conceivable thet in the future, if various other nuclear-weapon-free zones were created
and the possible areas of atomic confrontation reduced to the minimum -~ for atomic
zones would be limited to the territories of nuclear Powers -- the dangers of an atomic
conflagration would be considerably reduced. i

There is no need for me to repeat now the advantages of this formula, which also
means that the resources freed from o stupid competition in armements can be used for
economic and social development. It was not originally an idea congeived by or for
Latin Ameriéé. So far, however, the spirif of our continent is the only one that hage
been capable of making the idea a living reality. This is reason enough for us to take

pride in Latin inmerica's contribution to peace, security, progress and international law.

l/ English translation from the Spanish text by the United Nations Secretariat.
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I wish now to refer only to two questions:

Firstly, the process of binding the Latin American States. to the Treaty of
Tlatelolco, and of l.nding to Protocols I arn. II the States re. 2rred to therein, is
still open. It has been shown that, over the 10 years that have passed. the reasons
which led to the first sighatures, ratifications and waivers have not been exhaustéd
and that, on the contrary, the inescapable process whereby all the States involved
tend to become Parties to these three multilateral instruments is continuing. In fact
not a year has passed without devclopments in this connexion, and today, when new
signatures have been received from new States, novel and universally known international
factors are having a positive eifect by speeding up the process and providing grounds
for optimism about its completion.

I pledge my entire efforts -—~the fruit of a deep conviction which has grown
during the negotiations completed and those in progress -~ to continue to do All in
my modest powers to achieve this result and to speed up this process, which has never
been slow but which can now go forward with renewed impetus.

No one can be unaware that the Treaty of Tlatelolco was adopted unanimously at
the last session of the Preparatory Commission for the Denuclearization of Latin America,
after a process of negotiation and drafting that had taken several years. All the
States that took part in the process signed the Treaty and, although one has not yet
ratified it and two more have not yet made the waiver referred to in article 28 of the
Treaty, there is no doubt that all those countries agree with the purposes and
principles of the Treaty and that, as I pointed out in the statement I made at the
opening -reeting of the fourth regular session of the Generazl Conference in 1975, thege
countries are bound not to defeat the object and purpose of the Treaty: that is to say,
not to carry on activities which are essentially contrary to the Tlatelolco system and
which are likely to interfere seriously with the attainment of its objectives and
purposes. That is a general principle of international law vhich has been laid down
in article 18 of the Vienna Convention on the Law of Treaties, and which had already
been applied by the Psrmanent Court of Intermational Justice in 1924 in the case

concerning certain German interests in Polish Upper Silesia.
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Thanks to the Treaty of Tlatelolco -~- and this camnot be denied —- there are
presumably no nuclezr weapons anywhere in Latin America todey. The senseless
extravagance of a nuclear arms race has been avoided and there will be no need for
atomic arsenals in the future.

Secondly I wish to refer to the neaceful use of nuclear energy.

As is logical, the Treaty of Tlatelolco malies a positive approach to this question,
for there is nothing in it to impede or inhibit the exercise of the right to full
utilization of this form of energy.

The present world situation, tihe existing cnergy crisis and the future depletion
of non~renciueable sources of energy malie it necessary to face the gquestion of peaceful
use of atomic cnergy with rencwed attention. The use of this energy will be unavoidable
in the future; it must be used in such a way that it does not affect or endanger the
safety of the human enviromment, for the ecological question must be considered in its
entirety and any possiblc diversion from peaceful to military uses must be avoided.

Safeguard agreements are the legal instrument for ensuring that atomic energy for
peaceful uses cannot be diverted to military uses. The Treaty of Tlatelolco provides
for such agrcements and reguires the Contracting Parties to negotiate and conclude them
with TAEA. Experience over the years has shown that merely being a Party to the Treaty of
Tlatelolco enables a State to conclude such agreements in virtue of the Treaty's
provisions alone, without having to be a Party to any other multilateral international
instrument designed to prohibit nuclear weapons or prevent their proliferation. Hence,
the agreemeﬁts of the Latin American States Parties to the Treaty of Tlatelolco are
sufficient to secure for them the scientific, technological, financial, economic and
industrial support, assistance and co-operation, both multilateral and bilateral, which
they need in order to congider and carry out plans for the use of atomic energy and to
obtain, extract, work and process the materials needed to produce such energy.

In the present situation -- and, given the examples we all have in mind, there is
no need to emphasize the importance of the question —-- a State need only be a Party to
the Treaty of Tlatelolco and have concluded the corresponding safeguard agreement in
accordance with its provisions, and it will De able to use atomic energy for peaceful

purposes and thus fo maintain in the years to come the rate of growth and economic
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development which is essential if we are to plan and build a better future for the
peoples of our countries. Thus the difficulties _which._some Latin_Amerioan States not
Parties to the Treaty of Tlatelolco are meeting in their endeavours to use nuclear
energy for peaceful purposes should come to an end automatically if those States decide
to become Contracting Parties to this Latin American instrument.

The peaceful use of nuclear energy in Latin America calls for a rcgional planning
body, a Latin American information centre. to co-ordinate, advise and assist the countries
of the continent, whenever necessary, in planning and carrying out their energy projects.
OPANAL, with the experience it has already gained and its - valid co-operntion agreement
with TAEA, should be that body in -the future. Its function should not be gsolely that
of monitoring strict compliance with the prohibition of nuclear weapons laid down in
the Treaty of Tlatelolco; it should also include the positive element resulting from
its position as the agency responsible for regional programming and co-ordination, in
accordance with the wishes of the Latin American States, of the peaceful use of nuclear
energy on the continent.

This arrangement will entail the practical exercise of initiative and new
institutional formulas, and I am sure the lLatin American States will prepare them for
consideration in the competent international forums in the 'near future.

lastly, a few words of recognition and. thanks.

I thank all the States Parties to the Treaty for their constant support and for
their full solidarity with the principles of Tlatelolco, which has made it possible to
apply the Treaty witkout problems and has enchled the countries of Latin America to take
Jjoint and common action in OPANAL and other international forums in order to uphold
the ideals stated in the Treaty and to ensure that they are disseminated and respected.

I thank the Government of the Headquarters country, the Depositary of the Treaty of
Tlateloloo: that is to say, the Government of the United Mexican States, which has
always lent its unconditional co-operation, not only in settling questions concerned
with the operation of OPANAL, but also in the international political process and in
negotiations designed to achieve full and complete acceptance of the Treaty for the

Prohibition of Nuclear Weapons in Latin America and its two Additional Protocols.
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I also tharnk the States Parties to Protocols I and II for understanding what these
instruments mean fcu international peace au’ security, and fo:r the attitude they show
as a gesture of friendship and co-operation with Latin fmerica. I am also mindful of
the tribute due to my oredecessors as General Secretary ad interim or General Secretary,
Carlos Pedn del Valle, Antonio Gonzdlez de Leén and Leopoldo Benites Vinueza, who took
the first difficult steps to give effect to the Treaty of Tlatelolco.

I cannot conclude these remarks without a mention-- which I make with particular
satisfaction—- of the man who, over these 10 years, as Chairman of COPREDAL, ay
President of the first regular session of OP.NAL, as representative of Mexico to the
United Nations Conference of the Committee on Disarmament and as his countfy's Secretary
for Foreign Affairs, was the most enthusiastic promoter of the idea of denuclearization
of Latin America, the most tireless negotiator in the process of drafting the Treaty and
the strongest fighter for the attainment of its full validity and that of its two
Additional Protocols. I refer to fmbassador Alfonso Garcia Robles, to whom, on
concluding this statement, I pay a tribute of recognition and gratitude.

2. Declarationl/ adopted unanimously by the General Conference of the Agency for
the Prohibition of Nuclear Veapons in Latin America (OPANAL) at the commemorative
meeting on the tenth anniversary of the opening for sigmature of the Treaty of
Tlatelolco, held in Mexico City or 14 February 1977

The General Conference,

Recalling that today, 14 February 1977, 10 years have elapsed since the opening for
signature in Mexico City of the Treaty for the Prohibition of Nuclear Weapons in
Latin America,

Aware of the historic importance of this anniversary, which marks the legal
culmination of the establishment of the first militarily denuclearized zone in an
inhabited region of the earth,

Considering that this has made, is making and will make a vital contribution to
disarmament and consequently to international peace and security and that Latin America,
by this example, has furnished mankind with an effective, practical and realistic
formula for lessening and restricting the dangers of a nuclear conflagration, which
makes it possible for the cpportunities resulting from scientific and technological

progress to be used, in peace and co-operation, for economic and social progress,

l/ English translation from the Spanish text by the United Nations Secretariat.

k6



Resolved to spare no efforts to secure the complete and realistic fulfilment of the
purposes of the Treaty of Tlatelolco and the attainment of the essential objective that
all Latin American States should become Parties to it, that the statute of military
denuclearization governed by the Treaty should Ve applied to all the territories
situatéd in the zone prescribed by it, and that all nuclear Powers should guarentee and
respect by treaty the integirity of the LatindAﬁérican nuclear-veapon-free zone,

HEREBY DECLARES:

1. The firm decision of the States Parties to'the Treaty for the Prohibition of

Nuclear Weapons in Latin Zmerica to continue unceasingly their efforts to ensure that
all Latin American countries become Parties to the Treaty, that all non-Latin American

States which have de jure or de facto international responsibility for territories

situated in the geographical zone established by the Treaty sign and ratify
Additional Protocol I, and that the nuclear Power which has not yet sigred and ratified
Additional Protocol II soon becomes a Party to it;

2. Its conviction that the strict application of the control system established by the

Treaty of Tlateloléo, in co=-ordination with the International Ltomic Energy Agency,
ensures the effectiveness of nublear disarmément'in Latin America;

3. Its determination to promote the use of nuclear energy in Latin America,

co—ordinafing the efforts of member countries to that end and settihg about regional
planning for the peaceful use of such energy;

4. Its will that the Agency for the Prohibition of Huclear Weapons in Latin America
should be the instrument responsible for this activity, thus combining with the
competence it possesses in matters of disarmament the functions and powers needed to
transform it into the international agency vhich, at the regional level, plans,
systematizes, regulates and co-ordinates Latin American efforts for full and effective
peaceful use of this form of energy;

5. Its certainty that the Treaty of Tlatelolco, vhose provisions--concerning nuclear
disarmament, the control system and verification are more comprehensive and stricter
than those laid dovm in any other international instrument at present in force, is
sufficient in itself to ensure that the countries Parties tc it devote all their efforts
to development based on the pdaceful use of atomic energy and that the States Parties
to the Treaty of Tlatelolco may accordingly be supplied by international agencies,
States and the competent public or private organizations with all the scientific,
technological, economic and industrial assistance and co-operation required for the
implementation and application of the scientific and industrial programmes needed for

the utilization of the energy released by nuclecar fission;
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Consequently

leiterates the inherent right of the countries Parties to the Treaty of Tlatelolco,
in their capacity as sovereign States, to the use of atomic energy for peaceful
purboses. The exercise of this risht prevents their resources from being diverted into
a futile and senseless armaments race and instead allows them to be directed towards
harnessing a source of energy which, properly used in such a way that it does not
endangsxr the environment, heﬁlth or safety, will contribute decisively to the economic
and social development and general advancement of the peoples of the Latin American

countries.

In reaffirming the objectives and purposes of the Treaty of Tlatelolco, in

confirming their will to comply with the obligations imposed by that instrument and in
solemnly declaring their decision to fight for peace, justice and development, the
States Parties to the Treaty of Tlatelolco call upon all States which have not yet
Joined in this Latin American undertaking to do so shortly, and upon States situated in
other regions which are in a posifion to establish militarily denuclearized zones to
persist in their efforts towards that end. The multiplication of nuciear—weapon—free
zones will necessarily have the effect of reducing the danger of a nuclear holocaust
and, by preventing a purposeless and senseless competition in armaments, will ensure
full utilization of the available resources in the economic and social development of
peoples.

The General Conference,

Convinced of the need to promote a wider and better lknowledge of the

Treaty of Tlatelolco,
Invites the States Parties to disseminate as widely as possible the Treaty for the

Prohibition of Nuclear Weapons in Latin America, explaining its objectives and

principles.
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CED/526
1 March 1977

Original: English

SWEDEN

Draft treaty banning nuclear weapon test explosions in
all environments

The States Parties to this Treaty,
Declaring their intention %o achieve at the earliest possible

date the cessation of the nuclear arms race and to undertake
effective measures towards nuclear disarmament,

Urging the co-operation of all States in the atfainment of this
" objective,

Have agreed as follows:

ARTICIE I

1. Each Party to this Treaty undertakes not to carry out any

nuclear weapon test explosion, or any explosion of other nuclear
devices, in any environment,

2. Each Party to this Treaty undertakes, furthermore, to
refrain from causing, encouraging, assisting or in any way
participating in the carrying out of any nuclear weapon test
explosion or of any explosion of other nuclear devices.

3. Each Party to this Treaty undertakes to take any, measures
it considexrs necessary in accordance with its constitutional
process to prohibit and prevent any activity in violation of
the provisions of the Treaty anywhere under its jurisdiction or
control.

(Optional provision 4. As regards the period ending on ....... the provisions
for a transitional
arrangement - if
needed - another the Governments of the United States of America and the
alternative is found in
Article VII para. 4).

of Protocol I annexed to this Treaty shall be applicable to

Union of Soviet Socialist Republics.
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ARTICIE II

The provisions of Article I of this Treaty do not apply to
those nuclear explosions for peaceful purposes which might be
carried out under international supervision and control and
which take place in conformity with Protocol II annexed to
this Treaty.

ARTICIE III

1. Each Party to this Treaty undertakes to co~operate in good
faith to ensure the full observance and implementation of this
Treaty.

2. Each Party to this Treaty undertakes to co-operate in good
faith in an effective international exchange of seismological
data in order to facilitate the detection, identification and
location of underground events. The arrangements for technical
supervision of the compliance with this Treaty are laid down

in Protocol III annexed to this Treaty.

3. Each Party to this Treaty undertakes to consult one
another and to co-operate in good faith for the clarification
of all events pertaining to the subject matter of this Treaty.
In accordance with this provision, each Party to the Treaty

is entitled:

(a) to make inquiries and to receive information as a
result of such inquiries,

(b) to invite inspection on its territory or territory
under its jurisdiction, such inspection to be carried out in
the manner prescribed by the inviting Party,

(c) to mazke proposals, if it deems the information
available or made available to it under all or any of the
preceding provisions inadequate, as to suitable methods of
clarification.

4. Tor the purpose set forth in this Article, the Parties to
the Treaty shall engage the services of a Consultative
Committee. The Depositary shall within one month of the
receipt of a request from any Party convene the Committee. Any
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Party may appoint a representative to this Committee whose
functions and rules of procedures ave get out i Protocol IV
annexed Lo this Treaty.
5e If after consultation and co-~operation pursuant to this
Article there remeins =z serious question concerning the
fulfilment of the ovligations assumed under this Treaty, a
Party may, in accoxrdence with the provisions of the Charter of
the United Nations, bring the matter to the attention of the
Security Council and to other Parties to the chaty.
ARTICLE IV

The protocols annexed to this Treaty constitute an integral
part of the Treaty.
ARTICIE V

Any Party may propose amendments to this Treaty.
Amendments shall enter into force for each Party accepting the
amendments tpon their acceptance by .a majority of the Parties
to the Treaty and thereafter for each remaining Party on the
date of acteptance by it.
ARTICIE VI

Five years after the entry into force of this Treaty, a
conference of Parties to the Treaty shall be held in Ceneva,
Switzerland, in or 2r to review the cwneration of this Treaty
with a view to assuring that the purposes and the provisions of
the Treaty are being realized. The review conference shall
determine in accordance with the views of a majority of those
Parties attending whether and when additional review
conferences shall be convened.
ARTICIE VII
1. This Treaty shall be open to all States for signature.
Any State which does not sign the Treaty before its entry into
force in accordance with paragraph 3 of this Article may accede
to it at any time.
2. This Treaty shall be subject to ratification by
Signatory States., Instruments of ratification and instruments
of accession shall be deposited with the JSecretary-Ceneral of

the United Ilations, who shall be the Depositary of this Treaty.
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(Optional provision

for a transitional
arrangement -- if
needed - another
alternative is found

in Article I para. 4).,

3. This Treaty shall enter into force upon the deposit with
the'Depositary of instruments of ratification by x Governments
including the Goveil ments of the Unit-d States of America and
the Union of Soviet Socialist Republics.
4. Pending the entry into force of this Treaty the Governments
of the United States of /Mmerica and the Union of Soviet
Socialist Republics undertake to apply the provisions of
Protocol I ag from the date on which this Treaty has been
signed by these two Governments.
(following subparagraphs would be renumbered accordingly if the
above provision were to be inserted)
4. TFor those States whose instruments of ratification or
accession are deposited after the entry into force of this
Treaty it shall enter into force on the date of the deposit of
their instruments of ratification or accession.
5. The Depositary shall promptly inform all signatory and
acceding States of the date of each signature, the date of
deposit of each instrument of ratification or of accession and
the date of the entry into force of this Treaty and of any
amendments thereto, any notice of withdrawal, as well as of
the receipt of other notices. He shall also inform the
Security Council of the United Nations of any notice of
withdrawal.
6. This Treaty shall be registered by the Depositary in
accordance with Article 102 of the Charter of the United Nations.
ARTICIE VIII

This Treaty shall be of unlimited duration. BRach Party
shall in exercising its national sovereignty have the right to
withdraw from the Treaty, if it decides that extraordinary
events, related to the subject matter of this Treaty, have
jeopardized the supreme interests of its country. It shall
give notice of such withdrawal to the Depositary three months
in advance. Such notlice shall include a statement of the
extraordinary events it regards as having Jjeopardized its

supreme interests.
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ARTICIE IX

If this Treat. ' has not been adhered to by all
nuclear-veapon States x years after ils entry into force,
each Party shall by giving notice to the Depositary have the
‘right to withdraw from the Treaty with immediate effect.
ARTICIE X

This Treaty, of which the Arabic, Chinese, English,
French, Russian and Spanish texts are equally authentic, shall
be depcsited with the Secretary-General of the United Nations
who shall send certified copies thereof to the Governments of

the signatory and acceding States.

In witness whereof, the undersigned, duly authorized thereto,

have signed this Treaty.

Done at ceveeevscoraseoonscrnssseeeONevssonssssocscscacesssscnnae

~53~



CCD/526/Rev.1
5 July 1977

Original: English

SWEDEN

Revised draft treaty banning nuclear weapon test explosions in all

(Optional provision for
a transitional
arrangement - if

needed - another
alternative is found in
Article VII, para.4.)

environments
The States Parties to this Treaty,
Declaring their intention to achieve at the earliest possible
date the cessation of the nuclear arms race and to undertake
effective measures towards nuclear disarmament,
Urging the co-operation of all States in the attaimment of
this objective,
Have agreed as follows:
ARTICIE I
1. Bach Party to this Treaty undertakes not to carry out

any nuclear weapon test explosion, or any explosion of other
nuclear devices, in any enviromment.

2. ERach Party to this Treaty undertakes, furthermore, to
refrain from causing, encouraging, assisting or in any way
participating in the carrying out of any nuclear weapon test
explosion or of any explosion of other nuclear devices.

5. Bach Party to this Treaty undertakes to take any
measures it considers necessary in accordance with its
constitutional process to prohibit and prevent any activity
in violation of the provisions of the Treaty anywhere under
its Jurisdiction or control.

4. As regards the period ending on ....... the provisions
of Protocol I annexed to this Treaty shall be applicable to
the Govermments of the United States of America and the

Union of Soviet Socialist Republics.
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ARTICIE IT
The provisions of Article I of this Treaty do not apply

to those nuclear sxplosicns for peaceful purpeses which
might be carried out under international supervision and
control and which take place in conformity with Protocol II
-annexed to this Treaty.

ARTICIE IIT

1. Each Party to this Treaty undertakes to co-operate in
good faith to ensure the full observance and implementation
of this Treaty.

2. Tor the purpose set forth in this Article, the Parties
to the Treaty shall engage the services of a consultative
committee. The depositary shall either on his own
initiative or within one month of the receipt of a request
from any Party convene the committce. Any Party may appoint
a representative to this committee whose functions and rules
of procedures are set out in Protocol IIT annexed to this
Treaty.

ARTICIE 1V
1l. Each Party to this Treaty undertakes to co~operate in

good faith in an effective international exchange of
seismological da’2 in order to fac’ litate the detection,
identification and location of underground events. The
arrangements for technical supervision of the compliance
with this Treaty are laid down irn Protocol IV annexed to
this Treaty.
2. Dach Party to this Treaty undertakes to consult one
another and to co-operate in good faith for the clarification
of all events pertaining to the subject-matter of this
Treaty. In accordance with this provision, each Party to
the Treaty is entitled:

(a) +t0 make inquiries and to receive information as a
result of such inquiries,

(b) to invite inspection on its territory or territory
under its Jjurisdiction, such inspection to be carried out in-

the manner prescribed by the inviting Party,
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(¢) to make proposals, if it deems the information
available or made available to it under all or any of the
preceding provisions inadequate, as to suitable methods of
clarification.

2. If after consultation and co-operation pursuant to this
Article there remains a serious question concerning the
fulfilment of the obligations assumed under this Treaty, a
Party may, in accordance with the provisions of the Charter

of the United Nations, bring the matter to the attermtion of the
Security Council and to other Farties to the Treaty.

ARTICIE V

The protocols annexed to this Treaty constitute an
integral part of the Treaty.
ARTICIE VI

Any Party may propose amendments to this Treaty.
Amendments shall enter into force for each Party accepting
the amendments upon their acceptance by a majority of the
Parties to the Treaty and thereafter for each remaining
Party on the date of acceptance by it.

ARTICLE VII

Five years after the entry into force of this Treaty,
a conference of Parties to the Treaty shall be held in
Geneva, Switzerland, in order to review the operation of
this Treaty with a view to assuring that the purposes and
the provisions of the Treaty are being realized. The review
conference shall determine in accordance with the views of
a majority of those Parties attending whether and when
additional review conferences shall be convened.

ARTICILE VITI

1. This Treaty shall be open to all States for signature.
Any State which does not sign the Treaty before its entry
into force in accordance with paragraph 3 of this Article

may accede to it at any time.
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(Optional provision for
a transitional
arrangement - if

needed -~ another
alternative is found in
Article I, para.4.)

2. This Treaty shall be subject to ratification by
Signatory States. Instruments of rrtification and
instruments of accession ghall be deposited with the
Secretary-General of the United lNations, who shall be the
Depositary of this Treaty.

3. This Treaty shall enter into force upon the deposit
with the Depositary of instruments of ratification by

x Govermments including the Govermments of the

United States of America and the Union of Soviet

Socialist Republics.

4. Pending the entry into force of this Treaty the
Governments of the United States of America and the

Union of Soviet Socialist llepublics undertake to apply the
provisions of Protocol I as from the date on which this
Treaty has been signed by these two Govermments.
(following subparagraphs would be renumbered accordingly if

the above provision were to be inserted)

- e e em e e e e em em e me e e e e em e e e e e e e em mm mm e . e

4. For those vtes whose instruments of ratification or

accession are deposited after the entry into force of this
Treaty it shall en 2r into force on .ne date of the deposit
of their instruments of ratification or accession.

5. The Depositary shall promvtly inform all signatory and
acceding States of the date of each signature, the date of
deposit of each instrument of ratification or of accession
and the date of the entry into force of this Treaty and of
any amendments thereto, any notice of wvithdrawal, as well as
of the receipt of other notices. He shall also inform the
Security Council of the United Hations of any notice of
withdrawal.

6. This Treaty shall be registered by the Depositary in

accordance with Article 102 of the Charter of the

Tnited Nations.
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ARTICIE IX

This Treaty shall be of unlimited duration. Xach Party
shall in exercising its national sovereignty have the right
to withdraw from the Treaty, if it decides that extraordimary
events, related to the subject-matter of this Treaty, have
jeopardized the supreme interests of its country. It shall
give notice of such withdrawal to the Debositary three months
in advance. Such notice shall include a statement of the
extraordirary events it regards as having jeopardized its
supreme interests.
ARTICIE X

If this Treaty has not been adhered to by all
nuclear-weapon States x years after its entry into force,
each Party shall by giving notice to the Depositary have the
right to withdraw from the Treaty with immediate effect.
ARTICIE XI

This Treaty, of which the Arabic, Chinese, English,
TFrench, Russian and Spanish texts are equally authentic,
shall be deposited with the Secretary-General of the
United Nations vho shall send certified copies thereof to

the Govermments of the signatory and acceding States.

In witness whereof, the undersigned, duly authorized thereto,

have signed this Treaty.

DOI!B at esesccscssscsscsscse ON covevssvsensnossncces
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cen/s527
1 Harch 1977

Original: English

DISARMAMENT FOR THE SPRING SESSION
(Adopted ot the 732nd Plenary ilceting on 1 March 1977)

Plenary meetings

S

Plenary meetings will continuc to be held on Puesday and Thursday at 10.30 a.m.,
unless decided otherwise. The agumnda for the plenary m@etings, adoptcd on 15 August 1983,
reads as follows:

"1. Further effective measures relating to the cessation of the nuclear arms race
at an early date and to nuclear disarmament.

"Under this heading members may wish to discuss measures dealing vith the
cessation of testing, the non-use of nuclear weapons, the cessation of production of
fissionable materials for wecapons use, the cessation of manufacture of weapons and
reduction and subsequent elimination of nuclear stockpiles, nuclear-free zones, etc.

"2. Non-nuclear measures.

"Under this hedding, members may wish to discuss chemical and bacteriological
warfare, regional arms limitations, etc,

"3, Other collateral measurcs.

"Under this heading, members may wish to discuss prevention of an arms race on
the sea-bed, etc.

"4, General and complete disarmament vnder strict and efrective international
control.

"The co~Chairmen note the rccomnized right of any delegation to raise and discuss
any disarmament subject in any necting of the Committee,"

Informal meetings

1 - 4 March Informal meetings of CCD on
CCD procecures.

7 - 11 March Informal meetings of CCD on
comprehensive negotiating programne.
(Further meetings on the subject may
be arranged later)
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14 - 18 March

21 - 25 March

28 March - 1 April
4 - T April

11 - 15 April

18 - 22 April

*
25 - 29 April—/

Recess

Informal meetings of CCD, with
participation of experts, on new
types and systems of weapons of mass
destruction

Open
Informal meetings of CCD, with the

participation of experts, on chemical
weapons.

Continuation of informal meetings on

chemical weapons, with the
participation of experts, as necessary.

Open

Informal meetings of CCD on a
comprehensive nuclear test ban.

Open

The CCD will go into recess on 29 April 1977. The Committee will.reconvene

for its summer session at a date to be determined at a later stage.

*/ During this period, the Group of Scientific Experts to Consider International
Co-operative Measures to Detect and Identify Seismic Events will hold its third session.
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CCD/528*
1 Morch 1977

Original: Ehglish

SECUND, PROGRESS HEPORT 10 THE COWFLRGHCE OF THE
COMMITTEE ON DISARMAIDNT BY THE AD HOC GROUP OF SCIENTIVIC EXPERTS
TO CONSIDER INTERVATIONIAL CO-OPERATIVE MEASURER TC DETECT AND
IDELTIFY SEISHIC LVEUTS
1. In pursuance ol the decision of the CCD of 22 July 1976, the Ld Hoc Group of
Scientific Experts to Consider Internationsl Co-cperative Measures to Detect and to
Identify Seismic Events held its second session from 21 to 25 February 1977 in Geneva,
under the Chairmanship of Dr. Ulf Bricsson of Sweden.
2. Scientific experts and representatives of Socialist Member States of the CCD
joined the experts and representatives who participated in the first session's
discussions. Thus scientific experts and representatives of the following Member States
attended the session: Bulgaria, Czechoslovakia, Canada, Egypt, German Democratic
Republic, Federal Republic of Germany, Hungary, India, Itely, Japan, Mongolia,
Netherlands, Poland, Romania, Sweden, Union of Soviet Socialist Republics,
United Kingdom, United States of America.
3. Scientific experts from Australia, Belgium, Denmark, IMinland and Ncrway, vho have
been invited in accordance with the above-mentioned decision of the CCD continued to
participate in the work of the Ad Hoc Group.
4. According to i's time-table, adopted at the first session, the Ad Hoc Group
reviewed drafts towards its final leports related to the following subjects:
2(d) Review of earlier relevant studies.
3(&) Data and procedures for detection and location of seismic events
by a network of seismological array and single stations.
3(b) Data and procedures for obtaining identification paremeters of seismic
events at individual stations.
3(¢) Data and procedures for obtaining identification paremeters of seismic
events from netwvorks of stations.
4(a) Technical description of existing stations of potential interest for the
ne twork.
4(v) Data produced =t these stations znd preoent stztion capabilities.
5(a.) Description of existing data exchange facilities.

6(a) Description of existing daia centres.

* TIncorporating document CCD/528/Corr.l of k& March 1977.
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After thorough discussion the Ad Hoc Group gave instructions and guidelines for the
Scientific Secretary for the redrafting of these texts, which will be considered at

its final session.

5. In view of the delay that had occurred in the proceedings and anxious to complete
its work approximately in the same period of time it had planned, the Ad Hoc Group
revised its schedule for the remaining work.

6. The Ad Hoc Group adopted a draft Agenda for the next session and designated groups
of experts from its members to prepare drafts to be considered at the next session.

7. The Ad Hoc Grdup noted with satisfaction the interest of the Member States of the
CCD in its work, manifested by the increased number of scientific experts and
representatives vho attended the second session. In order to facilitate the proper
assescment of present and planned seismographic installations and data handling
facilities, the desire was expressed that all Member States of the CCD should consider
the submission of relevant information on their existing and planned seismographic
establishments, since, at present, such information, particularly on stations of the
Southern Hemisphere, is limited.

8. -The Ad Hoc Group envisages holding its next session from 25 to 29 April 1977 at the

Palais des Nations, Geneva, subject to confirmation by the CCD.
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List of Scientific Ixperts and Representatives participating in
the Second Session of the Ad Hog Group of Scientific Experts fo

Coneider International Co-opzrative Measures t' Detect and-

AUSTRALIA

Mr. P. M. McGregor

BELGIUM

Mr. J=M van Gils

BUIGARIA

Dr. L. V., Hristoskov

CANADA

Mr. P. W. Basham

CZECHOSIOVAKIA

Mr. V. Rohal-Ilkiv

DENMARK

Mr. J. Hjelme

EGYPT

Mr. A. Aboul kheir

FINIAND
Dr., I. Noponen

GERMAN DEMOCRATIC REPUBLIC

Dr. M. M. Schneider

GERMANY, FEDERAL REPUBLIC OF

Dr. H. P, Harjes

Identify Seismic Lvents

Supervising Geophysicist, Bureau of Mineral Resources,
Geology and Geophysics

Chief, .Seismological Service to the Royal Belgian
Observatory

Seismologist, Geophysical Institute, Bulgarian Acddemy
of Sciences

Government Regearch Scientist, Earth Physics Branch,
Department of Energy, Mines and Resources

Attaché, Permanent Mission of the Czechoslovak
Socialist Republic to the United Nations Office at
Geneva

Stategeodesist, Deparitment of Seismology
Geodaetisk Institute

Counsellor, Permanent Mission of Egypt to the
United Nations Office at Geneva

Institute of Seismology, University of Helsinki

Deputy Director, Academy of Sciences GDR,
Central Earth Physics Institute

Director, Central Seismological Observatory, Erlangen

-63-



HUNGARY
Mr. E. Bisztricsany

INDIA

Dr. T. G. Varghese

ITALY

Professor M. Caputo
Dr. R. Console
JAPAN

Dr. S. Suyehiro

Dr. M. Ichikawa
MONGOLIA

Mr. P. Khalioune

NETHERLANDS

Dr. A, R. Ritsema

NORWAY

Dr. E. 5. Husebye

Dr. F. Ringdal

(Scientific Secretary)

POLAND

Mr. R. Teisseyre

Mr. A, Czerkawski

Head, Hungarian Seismological Observatory

Head, Seismology Section, Bhabha Atomic Research
Centre

Professor of Seismology, University of Rome

Geophysicist, National Institute of Geophysics, Rome

Head, Seismological Division, Japan Meteoroligical
Agency :

Research Official, Japan Meteorological Agency

Ministry of Foreign Affairs, Permanent Mission of
the Mongolian People's Republic to the United Nations
Office at Geneva
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cen/529
22 March 1977

Original: English

JAPAN

Some thoughts on the international control of chemical weapona

Introduction

. The purpose of this working paper is to make some suggestions on the problem
of chemical warfare agents to be prohibited. A mumber of suggestions have been
made on the subject but so far have not gone beyond general remarks and have been
somewhat lacking in gpecific substance.
1. Recent trends in the deliberations on the question of bannirng chemical weapons

Reflecting the positive efforts made up to that time, a communigué issued at
the summit talks between the USSR and the United States of America in July 1974
stated that '"the United States and the Soviet Union will take a joint initiative
on barming the most dangerous, lethal means of chemical warfare'. This gave us
hope for the early completion of a treaty bamning chemical warfare, but that hope
has not yet come t¢ fruition. As more and more people came to deplore the delay
in the deliberations on the subject, the United States expressed ite views at the
spring session of 1976 (CCD/FV.702); an informal expert meeting suggested by the
Federal Republic of Germany was held in she summer session; and the British draft
convention was submitted in the last stage of that session. During the
Committee's deliberations aver this period, the problems of 'chemicel warfare
agents to be prohibited" and "control of chemical weapons" were treated as follows.
(1) Chemical warfare agents to be prohibited

A number of suggestions were made on the definition, category and scope of
chemical warfare agents to be prohibited. 'The prevailing view which emerges from
these suggestions is that we should prohibit all lethal chemical agents by adopting
criteria of purpose; that we should adopt a criterion of toxicity as one of the
criteria for determining the individual agents to be prohibited; and that chemical
warfare agents should be divided into two categories, namely, single-purpose agents
to be used only for warfare, and dual-purpose agents to be used for both peaceful

and warlike purposes.
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(2) Control of chemical weapons

The problem of verification is at the core of the deliberations. Among the
Western and non-aligned countries, the prevailing view is that international
verification is necessary; among the Eastern countries, the prevailing view is that
national means are in principle enocugh. In spite of a rumber of suggestions, a
clue to agreement has not yet been found.

However, the following views have been recognized: it is necessary that we
should conduct on-site inspections in order to ensure that specific acts such as
the destruction of stockpiled agents are carried out; and it is possible that
national means should be supplemented without unjustifiable interference, by on~site
inspections under international control, including some form of seal, the use of the
camera and so on, in order to control production. These views do not go beyond the
conceptual stage; they ne=d to be further explored and made more concrete.

2. OQur thoughts and suggestions on international control of chemical weapons

With the aim of contributing to the solution of the problems described abowme
we investigated to see whether or not there was some effective treaty now in force
which could serve our purpose. We have found that the system of agents to be
regulated in a treaty on the control of narcotic drugs and psychotropic drugs has
many similarities to a chemical-warfare ban treaty -~ which is also concerned with
controlling chemical substances-- and can be useful for our purpsse. This is
the Single Convention on Narcotic Drugs, 1961, as amended (hereinafter referred to
as the Narcotic Drugs Convention), to which, as of 1 March 1977, 109 countries,
including most members of the CCD, are Parties. Referring to this Convention, we
would like to suggest the following:

(1) Chemical warfare agents

There are a variety of chemical warfare agents to be prohibited, and hence it
ig virtually impossible, in the brief wording of a treaty, to provide specifically
for their definition, category and scopec. Therefore, in addition to criteria of
purpose, which have received almost unanimous support, we suggest the compilation
of some tables of the chcmical warfare agents to be prohibited. We should throw
the net of a comprehensive ban over (i) chemical warfare agents and chemical weapons
or munitions, equipment and means of delivery, and (ii) activities connected with
their development, production, stockpiling, acquisition, etc. We should list in
the tables those chemical warfare agents over which control by treaty is at present

congidered desirable.
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Chemical warfare agents as a whole would be divided into categories in the

following three tables:

Table I: single-purpose agents and their highly toxic derivatives;

Table II: dual-purpose agents and their highly toxic derivatives;

Table ITI: chemical substances with a high potential for use as chemical warfare
agents, other than those listed in tables I and II.

First of all, we should list in table I chemical agents used only for warlike
purposes and their highly toxic derivatives, and we should place them under a total
prohibition (for example, nerve agents VX including their derivatives VE, VM, VG
and so on; mustards including their derivatives HN-1, HN-3 and so on). We should
list in table II dual-purpose agents for warlike and peaceful purposes and their
highly toxic derivatives; we should place them under separate control. We are
then left with those chemicel agents which are listed neither in table I nor in
table II. We should list them in table III in view of their high potentiality
for use as chemical warfare agents. Though the chemical substances to be listed
in table III cennot be used directly for warlike purposes, we should prevent any
State party to the treaty from transforming those substances into chemical
weapons by imposing an obligation of notification on any State which is about to
perform such activities as production, stockpiling, development, etc. In doing
so, we can modify article I, sub-paragraphs (a) and (b), of the British draft to
read as follows:

”(a) chemical agents listed in the annexed tables I-III, of types and in

gquantities that have no justification for protective or other peaceful

purposes;

"(b) munitions, equipment or systems designed to fill up, install/ or deliver

agents specified in the preceding sub-paragraph (a) or chemicel substancesg/

which are intended to produce the same effect as agents specified in
sub-paragraph (a) when fired munitions reach the target.”
Thus we can define the subject-matter simply and concretely, make the scope of the

treaty clear, and classify chemical warfare agents in tables I, II and III.

1/ The word "instal” is inserted because some munitions, such as chemical
mines, do not require to be delivered.

2/ The words '"chemical substances” are inserted because binary chenical
weapons should be prohibited.
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From the standpoint of control over these chemical weapons, we believe it quite
effective to classify chemical warfare agents in tables I, II and III. This line
of thought stems from the formula employed in the Narcotic Drugs Convention, from
the draft treaty, and from our previous thoughts as embodied in the working papers
submitted by the Japanese delegation in the past (CCD/430, 466, 483 and 515).

(2) Working procedure for completion of the tables
The following procedure is suggested for the work:

(i) A1l toxic chemical agents whose toxicity is above the agreed level should be
listed using the LD50 spectrum. A method of drawing up the lists has already
been suggested by Japan in its "Working Paper: Draft of one form of LD50
spectrum" (CCD/515). The preparation of lists of toxic chemical agents is
already under way as an IRPTC project of UNEP and may be very useful to us.

(ii) Chemical agents which are clearly not used at present and chemical substances
which, to judge from their characteristics as chemical weapons (for example
shelf-life, perceptibility, volatility, explosion stability and so on; see
the working paper of the Federal Republic of Germany, CCD/458), are of low
potential for use as chemical warfare agents should be deleted from the list
referred to in paragraph (i).

(iii) Chemical agents whose toxicity is below the agreed lesvel but which are clearly
used as chemical weapons should be added.

(iv) From the above list, single-purpose agents should be listed in table I,
dual-purposz agents in table II and the remaining agents in table III.

An important point in this process is that the listing work can be done

objectively by cexperts on the basis of a ¢riterion of toxicity and other

criteria.. The tasks of deleting, adding, and classifying chemical agents
should be undertaken by an informal expert meeting or an informal working

group composed of qualified experts from CCD member and non-member countries,

in accordance with a procedure to be agrecd upon by the State parties to the

treaty. The various criteria other than purpose criteria are all supplementary
means of carrying out this work.

(3) Contribution to the control of chemical weapons
This method, by which we can determine concretely the chemical agents to be

controlled by the treaty, will be useful, as explained below, from the standpoint of

controlling chemical weapons in order to ensure compliance with thetreaty.
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(a) In the event that the chemical agents listed in table I are to be destroyed
on a phased basis, the method makes it casier to work out a programme for their
destruction; to establish procedures for destruction according to the
characteristics of individuel chemical agents, and for on-site inspections; and to
ascertain the amount of destruction accomplished.

(b) If the agents listed in table II are to be brought under control, the method
wiil be useful in preparing annual reports on the actual quantities of production,
imports, stocks and so on needed for peaceful purposes, and in submitting
estimates of requirements (the recader is referred to the procedure described in
article 19 of the Narcotic Drugs Convention).

(¢c) The method will facilitate periodic review of the tables. In particular,

if it becomes clear that chemical substances of recognized potential for use as
chemical warfare agents are in use for weapons, the method will make it easier

to transfer those substances to table I or II.

To sum up, the purpose of this working paper has becn to present some
suggestions cqncerning a number of proposals already submitted, as mentioned in
the introduction, and also a suggestion on item (ii) of the scheme suggested by
the distinguished delegate of the United Kingdom at the 737th plenary meeting on
17 March 1977, entitled "Means of defining agents to be banned". We have also
referred to item (iii) of that scheme, entitled "Verification problems .

(... destruction of stockpiles, data to be collected and exchanged by national

verification sy-tems)".
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CCD/530/Add.1
24 March 1977

Original: ZEnglish
ARGENTINA, BRAZIL, BURMA, EGYPT, IRAN, MEXICO,
NIGERTA, PERU, SWEDEN, YUGOSLAVIA AND ZAIRE

Working Paper on Procedures of the Conference
of the Committee on Disarmament

Addendum

Add MOROCCO to the list of co-sponsors.
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CCD/530 and Add.l
23 March 1977

Original: English
ARGENTINA, BRAZIL, BURMA, LEGYPT, IRAN, MEXICO, MOROCCO,
NIGERIA, PERU, SWEDEN, YUGOSLAVIA AND ZAIRE

Working Paper on Procedures of the Conference of the
Committee on Disarmament

I. Standing Sub-Committee of the CCD

A standing sub-committee should be set up to negotiate specific texts of draft
conventions, treaties, agreements and other documents on those questions in the
agenda of the CCD which the Committee may refer for that purpose to the
sub-committee,

The organization of work and its procedures should be determined by the CCD
and should not impair in any manner the right of the Committee to adopt any other
procedural measures it may deem advisable. The chairmanship should be by monthly
rotation according to the alphabetical order in English of member States.

The sub-committee should have its records, as appropriate, and should submit
its report(s) to the CCD.

The level of representation in the sub-committee should be determined by each
delegation.

Its meetings should be held without hampering the regular or informal meetings
of the CCD.

II. Preparation of the Report

1. The draft report should be prepared by the Secretariat.
2. The draft should be made available to all members of the CCD at least
two weeks before the scheduled date for the closure of the summer session. (It
should be up-dated at the end of the succeeding week.)
3. The draft should contain:
(a) The Provisional Agenda as adopted on 15 August 1968;
(b) Summary of specific requests addressed to the CCD by the United
Nations General Assembly at its preceding regular session;
(c) Sectional headings in accordance with items comprised in (a) and (b)
above and other matters raised in the Committee during the year;
(d) sSignificant views expressed by delegations under each item including
their analysis, if any, of the issues discussed. (If more than one
delegation has made the same point the fact should be clearly stated);

(e) Conclusions and decisions, if any, adopted by consensus;
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(f) The same kind of index as appeared in the 1975 report as well as a
subject index. (The subject headings may need to be changed from time
to time.);

(g) Working papers and proposals submitted during the year;

(h) PV's of the meetings held during the year as well as working papers
should be distributed in New York to delegations of member States
of the United Nations as they are ready in Geneva and should also
be distributed as a separate annex of the report.

4. The Committee should consider the draft report during the final week of
its summer session. Delegations wishing to make statements on matters of substance
during that week, and wishing reference to the statements to be included in the
report, should provide very brief summaries for this purpose.

5. The report should be circulated in New York to all delegations of member
States of the United Nations by 1 October.

ITI. Communigué of the meeting

The cbmmuﬁiqué shbuld be made in such a way as to reflect more substantially
the proceedings of the CCD plenary meetings.

It should contain information in respect to the consecutive number of the
plenary meeting held, and the chairmanship of the day.

The communiqué should enumerate the names of the representatives of the countries
who made statement:, the topics covered by them as also proposals or working papers
submitted to the Committee.

It should also cuntain information in rgspect to the Committee's decisions

concerning its schedule of work, convening of formal, informal or other meetings.
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CCD/531
28 March 1977

Original: English

UNITED STATES OF AMERICA

Working paper concerning incapacitating chemical warfare agents

Introduction

In addition to chemicals that kill or permanently disable, chemicals which have
temporary, incapacitating effects are potential chemical warfare agents. For this
reason, it is appropriate to consider their inclusion in a future CW arms control
measure. The draft Conventions presented by the Socialist countries (CCD/361), Japan
(CCD/420), and the United Kingdom (CCD/512), all appear to place restrictions upon
incapacitants, as well as on other agents. In addition, the 10-nation memorandum on CW
(CCD/400) would seem to advocate prohibition of incapacitants.

While the view that incapacitating agents should be subject to constraints appears
to be widely held, little information has been presented at the CCD on this category of
agent. The only working paper dealing explicitly with incapacitating agents was
presented by Canada in 1974 (CCD/433). That paper examined the problem of defining
compounds having significance as irritating or incapacitating agents. The purpose of
this paper is to present additional background material.

What are incapacitating agents?

As pointed out in Canadian working paper CCD/433, "incapaciting means having
physiological or mental effects which will render individuals incapable of normal
concerted physical or mental effort or both for a significant period of time after
exposure'". The effects are intended to be temporary, resulting in no permanent damage.
Such effects may last for hours (or for days in extreme situations) after removal from
exposure. '

In order to be effective militarily, incapacitating agents must fill the basic
requirements common to all chemical agents: reasonable cost of manufacture from readily
available materials; a high degree of stability in storage as well as during and after
dissemination; capability of being disseminated efficiently and z relatively short time
interval between exposure to the agent and the onset of desired effects. In addition,
the difference between the effective and lethal doses of an agent must be wide enough to

rermit the spontaneous recovery of most victims with no permanent after effects.
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The most important types of incapacitating agents are found in the following

categories:
(1) Psychochemicals. These compounds (usually indole, trypte-ine, or piperidine

derivatives) may be described as psychotropic, psychotogenic, psychotomimetic, or
hallucinogenic. The effects produced mey include visual and aural hallucinations; a
sense of unreality; and changes in mood, behaviour. performence, memory, attitude,
concentration, perception, and thought processes. Representative agents of this group
are 3-Quinuclidinyl Benzilate and Lysergic Acid DPiethylamide.

(2) Paralysants. Agents that interrupt nerve impulse transmiseion at the skeletal
neuromuscular junction (for example, curare) and those that block transmission in
autonomic ganglia (for evample, hexamethonium) are found in this group.

(%) Pain producers. Physical irritants which have a persistent effect can be considered

incapacitating agents. Representative of this group are urushiol (one of the active
principles of poison ivy) end bufotenine (a compound which is secreted by the common
toad and causes intensive itching).

Effective dose and other definitional criteria

Toxicity thresholds based on median lethal dose are generally agreed to be a useful
supplement to the general purpose criterion for defining which chemicals are potential
lethal CW agents. In the Canadian paper CCD/414 this general approach was extended to
potential incapacitating CW agents. It was suggested that: '"A chemical compound or
element can be considered as a potential agent of war if it has a median incapacitating
or irritating dosage of less than 500 mg. min/MB”.

Vhile determination of median lethal dosage is relatively straightforward,
measurement of median effective dosage is much more complex. The experimental
procedure used will depend on the type of effect expected. Separate methods would be
needed to determine effective dosage for each class of agents. One method for measuring
human mental performance, called the Number Facility Test (vr), employs a series of
addition problems, each consisting of three randomly selected 1= or 2-digit numbers.

The score is the number correctly added within a 3-minute period. Other tests have been
developed to measure eye-hand co-ordination and dexterity. The types of tests used for
animal testing are often based on conditioned reflex responses, physical endurance and

visual discrimination.

-75-.



| T T

Criteria based on chemical structure or physical properties, analogous to those
suggested for lethal agents, would appear to have little utility. Potential
incapacitating agent. are so diverse that it does not appear pcssible to find any simple
definitional formula. In view of the lack of suitable technigal criteria, congideration
pight be given to relying solely on the géneral purpose criterion.

Verification considerations

Generally speaking, the findings reached on verification of restrictions on lethal

agents will also apply to incapacitating agents. In other words, the ability to verify
restrictions on development, production or stockpiling will be no better or worse for
incapacitating agents than for lethal agents.

Military role of incapacitating agents

While the potential military role for incapacitating agents has been discussed for
decades, such agents do not appear to have become a major component of CW stockpiles. |
A key factor has undoubtedly been the unsuitability of currently known agents for
nilitary purposes. If incapacitating agents were not eventually covered in a CW
agreement, however, increased effort might well be devoted to overcoming these
shortcomings.

Conclusions

1, The view that limitations should be placed on incapacitating agents, as well as on

lethal agents is widely shared.

2. In view of the lack of suitable technical criteria for defining potential

xncapacitating agents, consideration might be given to relying solely on the general
...... . warpogse criterioR. ... oes o.. . S e e

5. Limitations on incapacitating agents do not appear to pose any novel verification

problems. l

4. At present incapacitating agents do not appear to have become a major component of

CW stockpiles. Their role could incréase, however, if they were not covered in a CW

agreement.
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CCD/532
21 April 1977

Original: English

DECISION ON CERTAIN PROCEDURAL ASPECTS (OF THE
CONFERENCE (OF THE COMMITTEE ON DISARMAMENT

(Adopted at the 746th Meeting of the Conference on 21 April 1977)

I. Organization of Work of the CCD
The work of the Committee will continue to be conducted in plenary meetings and

through any additional arrangements agreed by the Committee, such as special plenary
meetings, informal meetings, or informal meetings with experts.

The Committee agrees to the following provisional guidelines for the establishment
of ad hoc working groups to facilitate the negotiations of texts of agreements (or any
other document).

1. Vhen it appears that there is a basis 1o negotiate a draft treaty or other
draft texts, the CCD should establish an ad hoc working group for this purpose open to
all members of the CCD.

2. The CCD should define the mandate for each working group including a target
date for submitting its final report to the CCD and should provide the group with such
working documents as may form an appropriafe starting point for the group's work.

3. In connexion with the establishment of a Working Group, the CCD may take
a decision to send through the United Nations Secretary-General'!s Representative to all
States Members of the United Nations, but not members of the CCD, appropriate working
documents which have not previously been made available to them.

4. *In accordance with the CCD's established procedure, the working groups shall
work on the basgis of consensus. The chairmanship of the working groups should rotate in
the same marnner as in the CCD. The meetings of the working groups should be on an
informal basis and should be so scheduled as to avoid conflicting or otherwise
interfering with the regular or informal meetings of the CCD. The level of representation
in the working groups should be determined by each delegation. The working groups,
on a periodic basis, should issue whatever reports to the CCD are deemed necessary.

The Committee requests that the Secretariat provide assistance to the working groups

ag necessary, including the preparation of unofficial summaries of the working groups!

proceedings.
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5. The CCD will take any other decisions that may be necessary regarding the
organization and procedures of the working groups.

JI. Preparation of the CCD's Annual Re}arﬁ to the United ations General Assembly

1. The draft report should be prepared by the Secretariat.

24 The draft should be made available to all members of the‘CCD at least two
weeks before the scheduled date for the closure of the summer session. (1% should
be updated at the end of the succeeding week.)

3., The draft should contain:

(a) The Provisional Agenda as adopted on 15 August 1968;

(b) Summary of specific requests addressed to the CCD by the United Nations
General Assembly at its preceding regular session;

(c) Sectional headings in accordance with items comprised in (a) and (b)
above and other matters raised in the Committee during the year;

(d) ‘Significant views expressed by delegations under each item including
their analysis, if any, of the issues discussed. (If more than one
delegation has made the same point the fact should be clearly stated.);

(e) Conclusions and decisions, if any, adopted by consensus;

(f) A table of contents and an index, along the lines of the index which
was included in the 1976 report, as well as a subject index of both
the basic report and annexes. (The subject headings may need to be
changed from time to time.);

(g) Viorking papers and proposals submitted during the year;

(h) Verbatim records of the meetings held during the year should also be
distributed s a separate annex of the report.

4. The Committee will consider the draft report during the final week of its
summer session. Delegations wishing to make statements on matters of substance during
that week, and wishing reference to the statements to be included in the report,
should provide brief summaries for this purpose.

7 5. The report should be circulated in New York to all delegations of member
States of the United Nations by 1 October.

o

III. Distribution of Verbatim Records of CCD Plenary Meetings and CCD Working Documents

Verbatim records of the CCD plenary meetings held during the year and the workiﬁg
documents should be distributed in New York to delegations of members States of the

United Nations as soon as received from Geneva.
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IV. Communique of CCD Plenary Meetings

The communique should be made in such a way as to reflect adequately the
substance of the proceédings of the CCD plenary meetings.

It should contain information in respect to the consecutive number of the plenary
meeting held, and the chairmanghip of the day.

The communique should enumerate the names of the representatives of the countries
who made statements, the topics covered by them as well as proposals or working papers
submitted to the Committee.

It should also contain information in respect to the Committee'!s decisions
concerning its schedule of vork, convening of fommal, informal, or other meetings.



CCD/5%3
22 April 1977

Original: English

THE NETHERLANDS

Working paper concerning the verification of the presence of
nerve agents, their decomposition products or gtarting
materials downstream of chemical production plants

1.1. A NON-INTRUSIVE METHOD TO VERIFY A BAN ON THE PRODUCTION OF NERVE AGENTS

One of the functions of an effective verification system with respect to a ban on

the development, production and stockpiling of chemical weapons is to deter the
production of chemical weapons, in particular the very dangerous nerve agents. To

achieve adequate deterrence, procedures are necessary to ensure that a sufficient chance

exists that clandestine production of nerve agents will be detected. On the other hand,
one always strives for verification methods which are as non-intrusive as possible.

As a contribution to solve part of the problems involved, a highly sensitive wmethod
will be described to analyse weste water downstream of chemical production plants and to
compare this with an upstream sample-with the purpose of detecting the presence therein
of nerve agents, their decomposition products or starting materials. The analytical
procedure may be carried out in every laboratory equipped with a gas chromotograph and
the method is sufficiently sensitive to give a positive indicetion even after extensive
water purification.

From the results it may be concluded that the reported proccdure gives a practically
unambiguous and simple yes or no answer to the question whether nerve agents, their
decomposition products or starting materials are present or not. After a positive
detection —- which would only make the plant suspected —- a visit to the plant could be
made to reveal the identity of the product menufactured.

1.2. BASIS OF THE METHOD |

The nerve agents are organophosphorus compounds and structurally related to

pesticides. Generally both types of compounds wmay be prepared in similar production -
plants. However, an important structural difference between both types of compounds

exists. The wmajority of the nerve agents is related to methylphosphonic acid (I),
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whereas most of the commercially available organophosphorus pesticides have phosphoric

acid (II) as their becic structure apart frow a few pesticides tased on I which generally

have an experimental statusB'Sz
Ho 0 H 0
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) , \ // \\
H3C \OH BO OH
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The Japanese delegation to the Conference of the Committee on Disarmament drew
attention to the fact that the phosphurus-carbon bond is not cleaved under mwild
decomposing conditions. Besides gas chromatography in combination with a specific
detection was mentioned as a suitable method to detect organophosphorus compounds at
very low concentrations§6)

A verification procedure, based on the above-mentioned considerations, is presented
in this report. Samples from the Rhine and Meuse, both considered as heavily polluted
rivers, were used as models for substantially diluted waste water downstream of chemical
production plants. As such the procedure provides a rather non-intrusive inspection
method. Ethyl S-2-di-isopropylaminoethyl methylphosphonotiocate (VX).
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N
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5

was used ag a representative of the nerve agents.

After a discussion of the investigations concerning the different aspects of
the  procedure in part 2 the ultimate proczdure is described in part 3. . Part 4 comprises
some results obtained on application of the ultimate verification procedure on Bhine and
Meuse river. water samples. Sowe directions for future work conclude the report as

part 5..
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2.

ﬁ

EVALUATION OF THE VERIFICATION FROCEDURE
2.1. Materials

Rhine river water samples were collected from the Lek at Bergambacht and analysed

by the Dune Water Works of the Hague.

analysed by the Drinking Water Works of Rotterdam.

refrigerating room.

The Meuse river was sampled at Keizerzveer and

The samples were stored in a

The chemical analyses of the water samples are listed in Table 1.

Table 1
Chemical analyses of Rhine and Meuse river samples
v Rhine Meuse
component -
12-12-173112-8-174]20-11-"'74{8~1~"'75.25-8~"75: 3-3-176 i23-2-176
H !
chloride (mg/1) 230 175 168 83 | 140 196 | 37
sulphate ", 89 86 85 5 1 70 94 ! 54
bicarbonate "ol 140 146 156 146 149 1193 | 134
nitrate " 1.5 ¢ 10.8 12.2 i 14.0 12.7 1 17.6 | 17.0
Kjeldahl nitrogen " 4.4 1.7 2.2 @ 1.5 1.0, 2.6 : 1.9
orthophosphate L 0.62 0.55{ 0.75 0.41; 0.9l 0.97! 0.73
unfiltered " 1.95 1.27 1.70 1.10 1.61  1.920 1.4

total organic carbon " | 6.2 7.8 5.9 8.0 5.5 8.2 | 6.9
gilt "o 64 .10 |t 19 46 33 23 | 26
lcholinesterase ! !
| inhibition in i ¥
. _parathion eq. (pa/T)!  0.17 0.25:  0.24 ;| 0.04t 0,08, 0.13] -
| pH 5 7.55 |  7.600 7.50| 7.65] 7.70  7.50° 7.6
flow (w”/sec) Z5T2% 1648% | 2870% | 349T* . 1964% | 1320% | 350%x !
*  Iobith.
*#%  Lith.

For each experiment new glassware was used to preclude cross-contamination.
32p_1sbelled methylphospbonic acid (specific activity 1 mCi/g) and >°P-labelled VX
(specific activity 20 mCi/g) as well as the corresponding unlabelled compounds were
synthési?e% in this lsboratory.
7

solution .

2.2. Hydrolysis
As stated in Chapter 1 gas chromatography in combination with a specific phosphorus
detection is e suitable technique for the tracing of nerve sgents in water at very low

concentrations.

Diazomethane was prepared and used in diethyl ether

To make the gas chromatographic picture as simple as possible
(section 2.6) a complete hydrolysis should be carried out after which most
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phosphorus-containing nerve agents will present themselves as methylphosphonic-acid

(equation 1), wheres organophosphorus pesticides will give rise to phosphoric acid

(equation 2).

RO 0 RO 0 HO 0
‘\'\ 4 2 \ : /_/ ’ \ 4
P fast . BN slow VP (1)
AN - AN
- H.C OH HC
H5g X 2 3 oH
11T v I

Exaimple of III: VX, in which R = 02H5 and X = 50}12(31{2N(i.c3H7)2

Sarin, in vhich R = 1.03H7“and X =F.

RO o(s) R-0 O HO 0

Nooat \\ / h . o

P fast \ P slow- P (2)

‘\. A ’ '/'l ‘.
RO X R-0 OH HO OH
v VI 11
Example of V: Parathion, in which R = CQHS’ and X = OC6H4N02—p and
o(s) 0
P = P

A strong acidic medium is 2 prerequisite ta ensure a complete hydrolysis of both
chemical warfare agents and pesticides vith chemical formulae represented in
equetions 1 and 2 respectively. Moreover the process of hydrolysis should take place
in a reasonable period of time. ~In order to establish optimum conditions, hydrolytic
data of a number of organophosphorus compounds were collected.

In addition to some hydrolytic half-life values derived frow litersture a number of
model compounds has been selected to determine their rates of hydrolysis. Experiments
wvere carried out in 1 ml sealed glass ampoules containing 0.5 wl of 0.05 M sodium citrate/
citric acid buffer at pH 3. The concentration of the different model compounds was
0.02 M. The ampoules were heated in an oil-bath at 130°C. From the quantitative
analysis of the reaction mixture using high-voltage paper electrophoresis, paper
chromatography, gas chromatography and ultraviolet spectroscopy the respective hydrolytic
half-1life values were determinedQS). Table 2 comprises hydroliytic data of a
representative of the nerve agents (VX), of some pesticides (Parathion, Disyston and
DDVP) and of intermediates that might appear during hydrolysis. To motivate the
presence of some of these intermediates it is to be remarked that in the acid hydrolysis

of nerve agents (equation 1) and pesticides (equation 2) to I and II respectively, the

-83-



———4—7—ﬁT

llyd‘rdlyti: half~1ife values of mose coopounds r'.hud' tov‘pho-phom--cont,ﬂning

Tahte 2

nerve agents sud pesticides at pH 3

systematic hydroly= t}
compound or sis teap, ) ref.
trivial name °c»
.24 -
] cznso\ /0 A 23 130 ]
l’\
/ ,
H3C scnzc.'zu(t.cjn,)Z
2 C, M0 ] ethyl hydrogen nethyl- .
2s \P/ phosphonate 130 10 -
H:C/ \O‘I
3 C,H.0 0 ethyl hydrogen sethyl-
25 Ny thiophosphonate 130 9.8 -
H C/ \SH
[} HO (] Dethylphosphonothioic
N/ acid 130 | 0.3 | -
Cﬂs/ \S\
s czuso\\ s Parathion 7 |21 13
/N
€10 0C B, %0,-p
6 Cé!so\ /0 Paraoxon 10 23* 13
N
/
CZHSO 0C6Il‘ll02-p
7 CH0 0 diethyl hydrogen phos~
25 \P// phate 130 a2 -
7/ \
CZ“SO 0]}
8 cz“s"\ /o ethyl dihydrogen phos= 130 1.42 -
P phata
HO/ \OH
9 C. K0 0 diethyl hydrogen phos- .
23 \P, phorothicate 130 |6} =
7 N\
CzﬂsO SH
10 C,H.0 'S Disyston 70 62% 13
25
\ﬁf
/7
CzllsO scuzcuzsczus
11 C,H0 S diethyl S-hydrogen phos~ 130 0.97 -
2 P
s \.P/ photodithicate
/7 N\
Czllso SH
12 WO 0 ronothiophosphoric acid 52.8) 1.2 13
AW 4 :
1,\
HO/ SH
x
13 CH.0 0 bbvp 70 3.4 13
3 \9//
mlo/n\mel
3 2
14 CIIJO\ /0 d::ithyl hydrogen phos~ 100 {110 s
P phate
CHJO, \Oll
15 HY 0 rethy! dihydrogen phos- 100 0.25 9
\P, phate
7\
Cll’O OR

Malue refera to the first Teaving zreup.
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hydrolysis of the intermediately formed alkyl hydrogen methylphosphonate (IV) and dialkyl
hydrogen phosphate (VI) is the reste determining step. Therefore hydrolytic data on
these compounds are included.

The rates of hydrolysis of phosphates and phosphonates are known to be
pH-dependent. The hydrolysis of alkyl dihydrogen phOSphateé9)generally shows a maximum
rate at pH 4; the hydrolysis rates of dialkyl hydrogen phosphate§1o)and phosphonateéll)
rise progressively when lowering the pH-value. Thiophosphates12 show a maximum rate at
pH 3. As e compromise and for practical reasons a pH 3 was selected for all hydrolysis
experiments: acidic solutions below pH % may affect the performances {e.g. the capacity)
of the anion-exchange column in the second step of the procedure (section 2.3).

A temperature of 130°C was selected to obtain measurable rates of hydrolysis in a
four-days period.

From Table 2 it mway be concluded that nerve agents, pesticides and their
decomposition products hydrolyse to I and II respectively in a reasonable period of time
at pH % and 130°C., In the ultimate procedure the temperature was increased to 160°C to
obtain a complete hydroclysis of organophosphorus esters in 24 hours.

2.%. Isolation and concentration

After the hydrclysis the water samples of the Rhine and the Meuse river are passed

through glass~fibre papers to remove solid particles (silt) preceding the use of the

anion-exchange column. In this way the resin could be reused by means of a

*
regeneration process—/ and a possible disturbance of the sample flow through the column
was excluded. The adsorption of I onto the solid perticles in the river samples is

negligible as was determined by means of 32P—labelled I. After filtration through
the filter paper ng quantities of 1 were recovere@mquantitatively in the eluate.

A strong anion-exchange resin [type ¢—N(CH3)%j)] is used to adsorb the methyl-
phogphonate anion from the hydrolysed water samples. A simultaneous adsorption of
other anions occurs e.g. chloride, sulphate and phosphate, which are generally present
in excess when compared with the amount of compound I. The bicarbonate ion and other
anions or weak acids are not adsorbed. A 2-3 fold excess in adsorption capacity of
the anion-exchange column is used which is based on the average amount (3.5 meq.) of
anions present in 0.5 litre of Rhine water in addition to the methylphosphonate ion and
the added amount (about 3 meq.) of hydrochloric zcid used to adjust the pH to 3. The
first experiments were carried out with the commercially available anion-exchange resin

j/ _According to BIO-RAD: (step 1) ;esin—Clk\' + NaCH = resin—OH<;;; (step 2)
[ K

resin-OH ~ + formic acid = resin-formate <.
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Amberlite IRA-400 in the chloride (Cl;-<»~") form. On a column packed with this resin a
quantity of O.1 meq. »f the methylphosphonate anion proved to be adsorbed incompletely
from one litre 6f the water sample. 50-60 per cent of the' added amount of I was not
retained on the column. A quantitative adsorption of I was obtained when the resin was
converted into the formate”(HCOOT—;) form. Afterwards a coumercially available resin,
type BIO-RAD AG 1-X8 HCOO(E>was used. By means of a breakthrough chromatogram using a
0.5 litre sample containing 815 mg of chloride or 1200 mg oflsulphate and 225 «g of
32P-—labelled I it was found that during the isolation I moved as a narrow band on the
column in front of the chloride and the sulphate ions. Compound I eluted from the
column only when the anion-content in the water sample surpaséed the anion-exchange
capacity of the column.

After the passage of the water sample the resin is washed with methanol to remove
the interstitial water together with some neutral and basic compounds present in the
original water sample. It is important that the hydrochloric acii-methanol solution,
which is then used to elute the methylphosphonate anion, is dry because the subsequent
evaporation of this solution in the presence of water gives rise to consideféble losses
of compound I.

A recovery of compound I amounting to 75-100 per cent was found after evaporation
as was checked by experiments with 32P-labelled I. »
2.4. Derivatization

Compound I itself cannot be gas chromatosraphed but has to be converted into a
volatile derivative to achieve a sensitive gas chromatographic detection and separation.
The compound was transformed into dimethyl methylphosphonate using diazomethane in
diethyl ether solutioé7? The yield of the esterification was nearly quantitative
(95 per cent) as detérmined by gas chromatography (Chapter 3). Other acids such as
phosphoric acid and sulphuric acid are methylated siwultaneously. These acids may be
present in the ion-exchange column eluate coming from the original water sample and
trapped on the resin together with compound I.

2.5. Clean—up

This part of the complete verification procedure was introduced to obtain a proper
gas chrowmatographic analysis of dimethyl methylphosphonate as outlined in section 2.6.

Ether as well as methanol are removed from the esterified sample (section 2.4) by
means of boiling under reflux in =~ Vigreux column until a residual volume of 3-4 ml
persists. This concentration step was checkéd by means of a number of experiments with
mixtures containing 10 ml of bengene, 10 ml of ether, 1 ml of methanol arnd 3¢ g of
dimethyl methylphosphonate. k recovery of 90-100 per cent of the phosphonate was found
as determined by gas chrowatographic analysis.
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The procedure according to reference 16 using a small silica gel column removes
the majority of trimethyl phosphate and dimethyl sulphate from the methylated sample

solution.
given in section 4.

acetate, and methanol.

Details of the gas chromatographic interferences of dimethyl sulphate are
The gilica gel column is successively eluted with benzene, éthyl

It was found that the benzene fraction contains mainly dimethyl

sulphate, the ethyl acetate fraction trimethyl phosphate and the first ml of the methanol
fraction about 80 per cent of the added amount of dimethyl methylphosphonate.

2,6. Gas chromatographic analysis

For the separation of dimethyl methylphosphonate and trimethyl phosphate the

performances (e.g.

resolution and peak symmetry) of a number of different stationary

phases such as SE-30, QF-1, FFAP, OV-225, DEGS and Triton X-305 were evaluated. Triton

X-305 turned out to be the best.

The optimum column temperature was found to be 140-150°C

Due to an increased

column bleeding at higher tewperatures the column-life decreased considerably whereas

an increage in detector noise and detector contamination occurred.

Besgides the use of diazomethane for the esterification of methylphosphonic acid

and phosphoric acid it is possible to use other diazoalkanes.
regulting trialkyl phosphates and dialkyl methylphosphonates may be expressed by:

R

s_

t (trlalkyl phosphate )-t (dlalkyl we thylphosphonate )

¥y (trlalkyl phosphate)+y(alalky1 methylphosphonate)

The resolution of the

(3)

where Rs‘ gtands for the resolution, tr for the retention time and y for the peak width
The results together with the retention tiwe relative to dimethyl

at the base.,

methylphosphonate are given in Table 3.

Resolution and retention times relative to dimethyl methylphosphonate-/

Table 3

of a number of methylphosphonates and phogphates

(RO)(0)

(RO)QP(O)CH3 relative relative resolution
R = retention R = retention S :

CH3 1.00 CH3 1.33 2.1
02H5 1.29 CQH, 2.07 4.0
‘Ile . C H . -1
n 03H7 2.57 n.C5H, 5.5% 4

] ** .

i.CH, 1,092/ i, 03H7 1.58 | 2.8

_/ Retention time is 200 sec, column temperature 14C°C for further gas.

chromatographic conditions see Chapter 3.

d, Tailing peak.

)
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From the results given in Table 3 it might be concluded that it is advisable to
prepare either the ethyl or the n.propyl esters instead of the methyl esters.
Nevertheless the use of the methyl esters is to be preferred for the foliowing reasonss -
(a) Dimethyl methylphosphonate is detected at least two times moresemsitive

than diethyl methylphosphonate and dipropyl methylphosphonate.

(b) When using the ethyl esters or n. propyl esters the analysis time will be
increased two or four times respectively in comparison with that needed for

the methyl esters.

(¢) Methanol is used as a main component of the eluent system to desorb
methylphosphonic acid from the anion-exchange column. In that case the

(17)

use of diazowethane' ' ’is recommended.

Owing to its specificity for orgahophosphorus dompounds the thermionic detector
was the detector of choice. The mean lowest detectable amount of dimethyl
methylphosphonate proved to be 0.23 ng (range 0.15-0.30 ng). The maximum injection
volume was found to be 5 41. More solvent volume caused an extinction of the
detector flame.

Dimethyl methylphosphonate can bé identified by means of its retention index

according to Kovétéls} The index amountsvfo 1427 when determined at 170°C on

Triton X-305 as a stationary phase. TUnder these conditions trimethyl phogphate, which
will be detected as well, has a retention index of'1483.

To prove unambiguously that the pesk ascribed to dimethyl methylphosphonate is not
due to the presence of a non~-phosphorus compound in relatively high concentration, the
thermionic detector was used in combination with a flame ionization detector. In case of4
a non-phosphorus compound the last mentioned detector will give a relatively high pressu.rei
3. DESCRIPTION OF THE VERIFICATION PROCEDURE

From the results outlined in the preceding Chapter the following method was
selected to verify the presence of nerie agents or their decomposition products in
waste water.

Hydrolysig: The hydrolysis is carried out in sealed 750 ml Carius tubes containing
500 wl water samples adjusted to pH 3 using 0.5 N hydrochloric acid. The tubes are
heated in an oil-bath at 160°C during 24 hours.
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vol. 100 mi

. Pigure 1. Pear;ahaped flask to concentrate the column eluate.
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Isolation and concentration: After filtration through glass~fibre paper (Whatman, GF/A)
the hydrolyzed sample is passed through an anion-exchange column (length 20 cm, i.d. 11im)
packed with AG 1-X8 (formate form, BIO-RAD) at a flow rdte of 1-2 wl/min. After the
passage of the sample the exchange column is washed with 30 ml of methandl. Methyl-
phosphonic acid and other acids adsorbed on the resin are eluted at a flow rate of

0.5-1 ml/min with 20 wl of acidified (with gaseous hydrochloric acid up to 3N) methanol.

The eluate, ¢ollected 'in a pear-shaped flask (Fig. 1), is concentrated to a volume of less

than 1 ml by evaporation in a water~-bath maintained at 50°C, using a gentle stream of air.

Derivatization: A solution of diazomethane, generated from N-methyl-N-nitroso-p-toluene-

(7)

sulphonamide and potassium hydroxide''’, in ether is added to the residue of the eluate
until a yellow colour persists. The mixture is allowed to stand for 15-20 minutes.
The excess of diazomethane is removed by weans of a few droplets of acetic acid.

Clean-up procedure: After the addition of 10 ml of benzene the methylated solution is

concentrated by boiling under reflux using a Vigreux column (length 19 cm, i.d. 11 mm)
until a residuwal volume of %-4 wl. To prevent bumping of the boiling liquid use is
made of a device consisting of a glass bar bent in a U-form T . During boiling the
pear-shaped part of the reaction flask (Fig. 1) is imwersed in an oil-bath, which is
gently heated from room temperature up to 160°C in the course of 45 minutes.

Silica gel, after pretreatment by heating for 48 hours at 13%35°C, is partially
deactivated by shaking with 3 per cent (w/w) distilled water. After four hours the gel
is ready for use. To a column (length 19 cm, i.d. 8 mm) plugged with glass wool 1 g of
the silica gel is added, followed by 2 g of a.hydrous sodium su]phate(16). The column
is prewashed with 10 ml of hexane. The sample solution is transferred to the silica
gel column which is successively rinsed with 16 ml of benzene, 24 ml of ethyl acetate
and 8 ml of methancl at a flow rate of 0.2-0.4 ml/min. The eluates of benzene, ethyl
acetate and the initial 1 ml of wethanol are collected separately. The methanol

fraction is set aside for further use.

Gas chromstography: The gas chromatographic analyses are carried out on a Becker gas
chrematograph, type 409, equipped with a thermionic detector (TID), type 712. The
coiled glass column (length 2 m, i.d. 1.5 mm) is packed with Chromosorb W-AW/DMCS 80-100
ﬁesh coated with Triton X-305 (25 per cent w/w) after sieving in the particle range

from 149-177 pm. Thé éolumn, injector and detector are maintained at 150, 200 and
200°C respectively. Gas flow rates are 40 ml/min for nitrogen, 65 ml/min for hydrogen
and 250 ml/min for air. Because of the use of a splitter at the end of the column
[ratio (3:1)] only 20 ml 6f nitrogen pro winute reached the TID detector. The remaining
part is led to a flame ionization detector. Maximum sample volumes of 5 pl can be
injected. Reference samples of comparasble concentration are used for quantitative

. meagsurements.
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4. APPLICATION AND DISCUSSION

Once developed the complete verification procedure was checked by adding varying
quantities (0.1 pg - 1 mg) of VX to 1 litre of demineralized water and Rhine river water.

Based on.dimethyl methylphosphonate a mean recovery of 73 ha 11 per cent was obtained
in- demineralized water. The clean-up part of the procedure was omitted in. this case.
Considerable concentrations of phosphoric acid (approximately 0.2 mg/litre) were found
which were detected as trimethyl phosphate by gas chromatograsphy. Phosphoric acid is
probably released from the wall of the glassware during hydrolysis.

Samples obtained after the addition of a relatively high quantity (1 mg) of VX to
1 litre of Rhine river water were analysed similarly. A clean-up of the sample before
the gas chromatographic analysis proved to be unnecessary because no interfering
substances were present at that concentration level and the comparable amounts of
dimethyl methylphosphonate and trimethyl phosphate could be sufficiently separated by
gas chromatography. Based on dimethyl methylphosphonate a recovery-of 78 * 10% (n=6)
was obtained.

In the analytical procedure carried out with small quantities of VX (0.1-1 pg)
added to 1 litre of Rhine river water the clean-up method had to be introduced because of
interferences in the gas chromatographic analysis. First of all separation of small
amounts of dimethyl methylphosphonate from a 1000 fold excess of trimethyl phogphate
proved to be insufficient because of overlapping of the peaks. Moreover dimethyl
sulphate interfered seriously in the detection of dimethyl methylphosphonate. Depending
on the hydrogen flow the thermionic detector gave negative or positive peaks for dimethyl
sulphate which:influencea the response of dimethyl methylphosphonate, because of peak
overlap. Dimethyl sulphate was identified by the combination of gas chromatography and
mass spectrometry (type JEOL JMS-01-SG). It is most probably formed by methylation of
sulphuric acid present in the Rhine river samples (concentration level of sulphate
= 80 mg/litre). The interferences of excess trimethyl phosphate and dimethyl sulphate
could be overcome when using a clean-up of the methylated sample before the gag
chromatographic analysis. In this way it proved to be possible to analyse concentrations
of VX added to Rhine river water samples down to 250 ng/litre. Based on dimethyl
methylphosphonate a recovery of 80-90 per cent was found in Rhine river samples taken
25 August 1975.

These recoveries were corrected for an amount of dimethyl methylphosphonate
(0.7-0.8 pg/litre) detected in the same Rhine river samples to which no VX was added.
The identity of this compound was approved by mass fragmentography on a Finnigan
guadrupole gas chromatograph-mass spectrometer, type 3%100-003%D. The peak was scanned at
three characteriqﬁ}c m/e values: 79? 94 and 109 which correspond with (CHBO)P(O)H ﬁf,

7 /- K
(CHao)P(o)H(CHa)?i).and (CH3)?P(o)iif. The peak intensity ratio was 6:4.4:1 which
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equals the result obtained with a reference sample of dimethyl methylphosphonate. Owing
to the small amount the intensity of the molecular ion was too small for scanning

later on the same compound was detected in the Rhine river samples of 3 March 1976
(conc. 760 ng/litre) and in the Meuse river sample of. 2% February 1976.(180 ng/litre).
Obvious .y one or more emission sources in or at both rivers give rise to the presence
of a compound containing a PCH3 group in the molecule. Literature gives no indication
that such compounds occur in nature. It is known that a number of insecticides
containing a P-C bond are commercially available e.g. Dyfonate (ethyl S-phenyl
ethylphosphonodithioate). As a result of the described analytical procedure dimethyl
ethylp! sphonate will result. According to its retention index (1468) this compound
will not interfere in the gas chromatographic analysis of dimethyl methylphosphonate
(retention index 1427, see section 2.6). However, Mécarphon(S) to our knowledge the
only commercially available pesticide containing a PCH3 group will give rise to dimethyl
methylp..osphonate on application of the analytical procedure and will thus interfere in
the verification process.

As stated in section 2.6 the mean lowest amount of dimethyl methylphosphonate
detectable by gas chromatography (section 2.6) is 0.2% ng of dimethyl methylphosphonate
or 250 ng of VX per litre of water, being corrected for a mean recovery of 80 per cent
and an original water sample volume of 0.5 litre, which was concentrated to a volume of
1 ml. This means that if a plant carries off at least 5 kg of VX or an equivalent
guantity of its decomposition products or starting materials in 24 hours into a river
with a tlow of 250 m>

technology has revealed that carbon adsorption processes would be capable of reducing

/sec it will be detected. A survey of advanced waste treatment

a concentration of 1 mg/litre of phosphorus containing ingecticides in a waste stream
to less than 1 ug/litre(4). This concentration lies well above the detection limit of
the procedure described.

As to the possible présence of PCH.5 -containing compounds may also be due to a
natural or industrial background a reference sample upstream of the chemical production
plant has to be analysed in addition to a downstream sample.

5. FUTURE WORK

Purther regearch is needed to get acquainted with the natural or industrial
occurrence of compounds which will deliver dimethyl methylphosphonate after application
of the described procedure.

Experiments will be carried out to investigate the applicability of the procedure in
case of binary nerve agent systems in which the nerve agent is formed by mixing two

compounds during the delivery of the projectile to its target.
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CCD/534
28 April 1977

Originals English

THIRD PROGRESS REPORT TO THE CONFERENCE OF THE
COMMITTEE ON DISARMAMENT BY THE AD HOC GROUP OF SCIENTIFIC EXPERTS
TO CONSIDER INTERNATIONAL CO-OPERATIVE MEASURES TO DETECT AND
TO IDENTIFY SEISMIC LVENTS

1. In pursuance of the decision of the CCD of 22 July 1976, the Ad Hnc
Croup of Scientific Experts to Consider International Co-operative Measures to
Detect and to Identify Seismic Tvents held its third session from 25 to 29
April 1977 in Geneva, under the Chairmanship of Dr. Ulf Ericsson of Sweden.
2. Scientific experts ana representatives of the following Member States
of the CCD attended the session: Bulgaria, Canada, Czechoslovakia, Egypt,
German Democratic Republic, Federal Republic nf Germany, Hungary, India, Italy,
Japan, Mongolia, Netherlands, Pakistan, Poland, Romania, Swsden, Union of
Soviet Socialist Republics, United Kingdom, United States of America.
3. By its decision of 7 April, the CCD had invited New Zealand to participate
in the work of the Ad Hoc Group of Scientific Experts to Consider International
Co-operative leasures tn Detect and to Identify Seismic Events. Thus,
scientific experts of the following States, in addition to scientific experts
of lMember States of the CCD, took part in the discussions of the third sessions
Australia, Belgium, Denmark, Finland, New Zealand and Necrway.
4. Accerding tn ite timetable, revisged at the second session, the Ad Hoc
Group reviewed drafts towards its final report relating to the following subjects:
Chapter 4: Selection of seismographic stations for a global network.
Chapter 5: Data exchange between selected stations and data centres.
Chapter 6: Data centres for detectin and location ~f seismic events
and for reductinn of identificatirn parameters.
Chapter 8: Eetimated capability e¢f a specified system of international
ce-operative measures.

Appendix (to the final report): Problems with the estimation of yields
from seismic signals.

After thrrough discussion, the Ad Hoc Group decided te reconsider some guestions
related to Chapters 4, 6 and 8 as well as to the Appendix, at its next session.

Accordingly, instructions and guidelines were given to the Scientific Secretary

and to the conveners of groups of experts on the chapters mentioned for the

re-drafting of the texts.
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5. In order to assure the completion of its work in time, the Ad Hoc

Group reviewed its schedule and agreed to the necessary adjustments.

6. The Ad Hoc Group adopted a. draft Agenda for the next sessiin and
designated groups of experts from its members to prepare the remaining drafts
nf the report to be considered at the next session.

7. In the course of the Ad Hoc Graup's deliberations on varicus aspects of
the specificatinn of an internatirnal system for the detection and identification
of seismic events, including the compositinn of a network of stations, the view
was expressed that, for reasons cf efficiency and scientific precision,

the inclusien into this network of seismological stations situated also in
Central and South America and Africa was extremely important. It was therefore
felt that increased co-operation of all CCD Member States with the Ad Hoc Group
would greatly facilitate the successful completion of its work.

8. The Ad Hoc Group envisages holding its next session from 25 July to

5 August 1977, at thé Palais des Natiens, Geneva, subject to confirmatiop by
the CCD. The first week of this session, the period between 25 and 29 July,

is intended to be devated to discussions of working parties dealing with

Chapter 6 and the Appendix.
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CCD/535
21 July 1977

Original: English

SCHEDULE OF MEETINGS OF THE CONFERENCE OF THE COMMITTEE
ON DISARMAMENT FOR THE SUMMER SESSION

(Adopted at the 755th Plenary leeting on 21 July 1977)
Plenary Meetings

Plenary meetings will continue to be held on Tuesday and Thursday at 10.30 a.m.,
unless decided othervise. The agenda for the plenary meetings, adopted on
15 August 1968, reads as follovs:

"1. Turther effective measures relating to the cessation of the nuclear
arms race at an early date and to nuclear disarmament.

"Under this heading members may wish to discuss measures dealing vith the
cessation of testing, the non-use of nuclear weapons, the cessation of productioh
of fissionable materials for veapons use, the cessation of manufacture of weapons
and reduction and subsequent elimination of nuclear stockpiles, nuclear-free zones, etc.

"2, Non-nuclear measures.

"Under this heading, members may wish to discuss chemical and bacteriological
warfare, regional arms linitations, etc.

"3, Other collateral nmeasures.

"Under this heading, members may wish to discuss prevention of an arms race
on the seabed, etc.

"4, General and complete disarmament under strict and effective international
control.

"The Co-Chairmen note the recognized right of any delegation to raise and
discuss any disarmament subject in any meeting of the Committee."

FTurther, pursuant to the decision of 29 April 1977, as well as the relevant
discussions of this decision in the Cormittee, the Co-Chairmen note that the
Committee can establish an ad hoc working group vhenever it deems it appropriate
to do so under the procedural decision of 21 April. The Commitiee can considexr the

guestion of setting up such a group later in the summer session.
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Informal Meetings
5 = 15 July

18 - 22 July

25 - 29 July*
1 - 5 August*
12 August

@
[

15

19 August

22 - 26 August

S ———————

Informal meetings of CCD as required to discuss

the CCD Summer Session programme.

Informal meetings of CCD on a comprehensive nuclear
test ban.

Open.

Open.
Informal meetings of CCD, with the participation of

experts, on nev types and systems of weapons of mass
dectruction.

Informal meetings of CCD on comprehensive negotiating
Programme ,

Informal meetings of CCD, with participation of
experts on chemical weapons (may include consideration
of the organization and scheduling of the Committee's
further work boward the formulation of a ban on

chemical weapons).®*

* During this period, the Group of Scientific Experts to Consider International
Co-operative Measures to Detect and Identify Seismic Events will hold its

Fourth Session.

#¥* Proposal for holding informal meetings on chemical weapons, from
22 August to 26 August, is based on the assumption that the Summer Session will
not end prior to 30 August and that 27 August to 30 August will be spent on the

report.
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CCD/536
22 July 1977

Original: English

LETTER DATED 20 JULY 1977 FROM THE CHARGE D'AFFAIRES A,I, OF THE
PERMANENT MISSION OF NEW ZEATAID TO THE UNITED NATIONS CFFICE AT
GENEVA ADDRESSED TO THE SPECIAL REPRESENTATIVE OF THE
SECRETARY-GENERAL, TO THE CONFERENCE OF THE COMMITTEE ON DISARMAMENT
TRANSMITTING THE VIEWS OF THE GOVERNMENT OF NEW ZEALAND ON A
COMPREHENSIVE TEST BAN TREATY

The New Zealand Government has for some time stressed the urgent need to
foster progress towards nuclear disarmament and has taken the view that the next
logical step in this direction is the conclusion of a comprehensive test ban
treaty.

New Zealand is therefore greatly encouraged by the fact that the subject of a
comprehensive test ban has been taken up once more by the CCD and that the three
member nuclear weapon States concerned are entering negotiafions over a treaty.

At this promising juncture, New Zealand wishes to make known to the membexr
States of the CCD its views on the issues of central importance to the conclusion
of such a treaty. My Foreign Minister has accordingly asked me to send you the
attached paper and to request you to circulate it together with this letter as an

official document of the CCD,

(Signed) C.J.M. Ross
Charge d'Affaires a,i.
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NEW ZEALAND VIEWS ON A COMPREEENSIVE
TEST BAN TREATY

The Need for a Treaty
The aim of disarmament is to increase the security of each State and thereby to

strengthen international security. New Zealand has argued for some time that the
highest priority in pursuit of this objective is nuclear disarmmument —— to replace
the balance of terror by a balance of confidence. Some limited steps have been
taken along this path: the next logical step is a comprehensive test ban treaty.
Within the general aim of improving security such a treaty would have two purposes:
to help curb the arms race by encouraging less reéeliance on nuclear weapons and
increasing the level of confidence between States; and to discourage the
proliferation of nuclear weapons through the treaty itself and through fulfilment
of the Article VI obligations of the NPT,

There is nothing new in this: it was for these reasons that the parties to
the Partial Test Ban Treaty of 1963 and the Non~Proliferation Treaty of 1968
pledged themselves to strive for the conclusion of a complete ban on nuclear weapon
tests. It is the lack of progress over these many years towards fulfilment of
that pledge that leads New Zealand to appeal once again to the member States of the
CCD to address themselves urgently and seriously to the task of preparing a
comprehensive test ban treaty.

Negotiations have been delayed in the past by fears of some States that a level
of perfection could not be achieved in the treaty's provisions and that any
imperfections therein would pose an unacceptable threat to the national security
of the States parties, As negotiations commence, it is New Zealand's hope that
the States most directly involved will acc:pt that perfection of this nature in
disarmament is rarely possible, There are risks in any new disarmament agreement
but an agreement that falls short of the best of all possible objectives may
nevertheless be in the broader interests of each State's national security, and of
international security in general. The process and the results of genuine
negotiations in this Committee ¢an make a major contribution to the development of
greater mutual confidence and security.

The main areas of difficulty would appear to be the problem of universal
participation by all nuclear weapon States, the problem of adequate verification of
a complete ban, and the question whether or not to permit peaceful nucleaxr

explosions under a test ban treaty.
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The Problem of Universal Adherence

The considerable lead in nuclear weapons possessed by the major nuclear powers
would seem to provide adequate scope for their adherence to a test ban in advance
of China and France, Their continued security can be safeguarded by the various
provisions in the drafts before the CCD permitting them o withdraw should their
supreme interests be jeopardized.

The conclusion of a treaty should be a more constructive step towards the
improvement of intermational security than a continued insistence on moving at the
pace of the most reluctant. Moreover, a decision by the more sophisticated nuclear
powersg to cease even underground testing should weaken the arguments of those who
have so far refused to accept any limitations on their testing programmes and enable
international opinion to exert more effective pressure for universal adherence to
a complete ban, The recent commencement of negotiations by the three CCD nuclear
weapon States is a hopeful sign that this view is gaining wider acceptance,

The Problem of Verification

The extent to which observance of a ban on testing can be verified is a matter
of congiderable importance, The work of the Expert Seismic Group is therefore
valuable in pooling existing knowledge and creating the foundation on which an
effective international teleseismic network can be constructed., We hope that the
Group will also help to stimulate the development of more accurate detection
techniques and that within a short time a network can be relied on to detect
explosions down to a very low yield. New Zealand will co-operate fully in the
establishment of such a network. It would appear however that there is a threshold
to any teleseismic detection capability likely to be developed in the foreseeable
future below which clandestine tests might be conducted.

Other methods of verification will strengthen the verification capability of
an international seismic network. PFurther consideration of the nature and siting
of unmanned first-zone seismic stations would be required before this method could
be usefully integrated into an intermational verification system. Other national
technical means (such as satellite photography) will also be of prime importance for
some States in raising the level of confidence in the verification of a treaty.
Provision for an agreed form of on-site inspection will also be a useful supplement
to the verification of the treaty. But the essential consideration, in New Zealand's
view, is a recognition that for each State the level of confidence in the
verification of the treaty's provisions is already adequate for a treaty to be
concluded: even though this may not entirely exclude the possibility of very low
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yield tests being carried out. It seems that there will always remain an ultimate
limit to the overall verification capability of a comprenensive test ban as with

any disarmament agreement, To forego a CIB on the grounds that the existing

possible verification capability is inadequate might therefore be to defer a CTB
indefinitely. This is essentially a political judgement, and the decision must
accordingly be made on a broader basis than the purely technical constraints of the
time,
The Problem of Peaceful Nuclear Fxplosions

The inseparable relationship between peaceful nuclear explosions (PNEs) and

nuclear weapons technology has been one of the problems delaying the conclusion of

a CTB. Arms control objectives as they relate to PNEs are two-fold:

(a) +to ensure no proliferation of weapon technology to non-nuclear weapon States
through PNEs conducted on their territory; and

(b) to ensure no military advantage to nuclear weapon States through PNEs conducted
on either their own territory or on the territory of other .States.

It appears to be possible to meet the first objective by means of appropriate
international observation procedures under agreements provided for by Article V of
the NPT and in accordance with guidelines already established by the IAEA,
Attainment of the second objective, however, is handicapped by the fact that no
existing or foreseeable technology or verification procedure can distinguish between
peaceful and weapon test explosions. The choice lies, therefore, between
concluding a CTB that has this loophole, or closing the gap through permanent or
temporary constraints on PNEs.

One major nuclear power claims it has developed proven economic uses for PNEs,
and other countries have expressed interest in using this technology for major
development projects. Although their usefulness is not yet universally recognized,
there would seem at least to be a potential in this field of technology which
demands recognition, and which must be taken into account in a CTB, At the same
time, given the incipient state of the technology, the PNE interest must be

subordinated to the overriding need to cease weapon testing in the interests of
strengthening international security. PNEs should therefore be proscribed until it
is established that the objectives of peaceful nuclear technology are not pursued
at the cost of the two principal arms control objectives.

Since none of the announced projects appears ready to proceed in the near
future, the way seems open to provide for a moratorium on PNEs until satisfactory

arrangements for arms control objectives are agreed. Corisideration may need to be
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given to including an exception for emergency PNEs for such purposes as the sealing
of 0il and gas leaks which by their nature seem unlikely to provide significant
weapons-related benefits, A treaty should contain explicit provision, however,
that "non-emergency" PNEs will not be conducted in the territories of both nuclear
and non-nuclear weapon States until clear agreement has been reached that no
military advantage will be derived from them. A CTB should not await the
conclusion of such agreement lest this necessitate further unacceptable delays.
The speed with which agreement is reached will prove in part to be a measure of the
real importance of PNE technology. Failing the development of any theoretical or
technological distinction between PNEs and nuclear weapons tests, it may be that
the only way of ensuring that no military advantage is gained from a PNE is by
agreement to pool the information, including internal design and all other
descriptive information, with all other nuclear weapons States parties to the
treaty, through strict international verification procedures. Whether such
agreement is ultimately reached, and in what form, should be regarded as secondary
to the primary aim of concluding a CTB.
Conclusion

In reiterating its view that there is an urgent need to conclude a comprehensive
test ban treaty in the interests of all States, New Zealand recognizes the necessity
to resolve without delay the conflicting arguments that have held up a treaty so far.

In our view the advantages of stopping nuclear weapons tests and taking this
major step towards general disarmament and improving international security heavily
outweigh the risks involved in each of the three problem areas., We believe it is
in the interests of national security of nuclear weapons States as well as
non-nucleaxr weapons States, to stop nuclear weapons tests, To wait for technology
to solve the problems would not only display a lack of political courage, it would
be to wait indefinitely and perhaps for ever. New Zealand greatly hopes that all
States, and particularly those nuclear weapon States directly involved in the
negotiations, will find it possible to display the political courage needed and to
reach agreement on a comprehensive test ban treaty in time for signature at the
Special Session on Disarmament next year, The Session will provide the best
occasion in which to secure early and general ratification of the treaty. There

could be no greater guarantee of a successful Session,

-102-




CCD/537 /Rev.1
4 Augugt 1977

Original: English

HUNGARY

A possible method of defining toxic chemical agents

Numerous working papers have been submitted tc the Conference of the Committee on
Disarmament, which are based primarily on the "step by step" approach, and in addition
to the "general purpose criterion" use some other specific criteria in their attempts
at defining the chemical agents to be covered by the prohibition.

A number of definitions have been offered for '"chemical agents .... which ..., have
the highest lethal effects" (CCD/%46), "supertoxic chemical warfare agents"
(CCD/PV.631) or "most dangerous lethal means of chemical warfare" (CCD/PV.642 and 643).
However, such definitions are in practice subject to various interpretations.

Several suggestions have been made to list the chemical agents to be included in
the prohibition, and some of the working papers already contain such lists in annexes
(ccp/335, 365, 414, 430, 515, 529). Such lists, however, can be valid or can serve as
examples only at a given moment.

Suggestions have alsc been made to define the chemical agents to be prolibited by
reference to chemical structures or formulae (CCD/320, 365, 374, 333). However, this
approach is possible only with identical groups of agents, but toxic chemical warfare
agents do not all belong to the same group.

Begides the '"general purpose criterion', a great number of working papers have
proposed the use of the toxicity level. Most of them have proposed using the LD50
and LCt50

The following thresholds, for example, have béén suggested for HDBO:

- 0.5 mg/kilogram (CCD/320, 335 and 374)

- 1 mg/kilogram (CCD/322 and 373)

- 30 mg/kilogram (CCD/515).

levels, and have also suggested certain thresholds.
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For LCt50 the following thresholds have been suggested:

- 35,000 mg.min/ 3 (CCD/430)

- 3,000 mg.min/ 3 (CD/473)

- 2,350 mg.min/ 3 (COD/372)

- 500 mg.min/ 3  (CCD/414).

We believe that in the case of a "step by step" approach it is sufficient and may
be unequivocal to use a joint definition of the "general purpose criterion" together
with the toxicity value.

Thus the scope of the prohibition should be worded as follows:

"(1) Chemical agents of a toxicity value under EDSO =
=_xvmg/kilogram or LCtso =y mg.min/mS, and in quantities that have no Jjustification
for peaceful purposes."

This definition, where the values of "x" and "y" are properly chosen, would
provide the following posgibilities:

(a) Taking D, = 200 mg/kilogram or LCt
= 200,000 mg.min/m3, the ban would cover all toxic chemical warfare agents, including
a significant part of irritants and psychotoxic agents. (See agents below line (a)
in Annex I)

(b) Taking g, = 10 mg/kilogram or Loty =
= 50,000 mg.min/m3, the ban would cover practically all lethal chemical warfare
agents but would exclude irritants, psychotoxic agents and defoliants. (See agents
below line (b) in A nex I)

(¢) Taking BDSO = 3 mg/kilogram or LCtso =
= 3,000 mg.min/m3, the ban would cover supertoxic agents, first of all nerve gases
and supertoxic solids. (See agents below line (c) in Annex I)

A further possibility of simplification lies in the fact that, when the value of
LCtso is measured and when the body-weight of the test animal and the amount of air
the animal breathes per minute are known, the value of LCt o can be converted to LD

5 50
by the following formula:

LDSO (inhsled) = (LC§50 value) . (inhaled air)
body-weight

The LCt50 value should be given in mg.min/m3, the amount of inhaled air in
m3/min and the body-weight in kg.
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In this case the prohibition may be worded as follows:

"(1) Chemical agents of a toxicity value under EDSO =
= x mg/kilogram (inhaled or subcutaneous), and in quantities that have no
justification for peaceful purposes."

This definition, when the value of "x" is properly chosen, would provide the
following possibilities:

(a) Taking LD50 = 200 mg/kilogram, the ban would cover all toxic chemical
warfare agents, including irritants and psychotoxic agents. (See agents below line (a)

in Annex II)
(b) Taking LDSO = 30 mg/kilogram, the ban would cover all lethal chemical

warfare agents. (See agents below line (b) in Annex II)
(¢) Teking ED50 =3 mg/kilogram, the ban would cover supertoxic agents.

(See agents below line (c) in Annex II)

Conclusion
'Though we continue to advocate a total ban on all chemical warfare agents, like

the other co-sponsors of draft convention CCD/361 and most other countries, we believe
that in drafting a possible partial ban the use of the LDSO value is feasible, and it
would make much more concrete the scope of the prohibition, covering also binary and

mul ticomponent weapons.,

R
2
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ANNEX T

The ED5O and LCt50 values of some chemical agents
and their possible thresholds

BDSO LCt50
ng/ kg mg.min/ 3
Solids, liquids vapours, gases,

T aerosols T
(a) defoliants
Cs, Bz ¢S, BZ
(o)
Chlorine
Hydrogen cyanide
(c) Phosgene

supertoxic solids

carbamates

Mustard gas

nexrve gases

binary
agents

V-agents
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ANNEX IT

values of gome chemical agents

and possible thresholds

LDSO (inhaled, subcutaneous )

mg/kilogram

Chemical agents
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1004 cS
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104 Chlorine
Hydrogen cyanide
\
(C/ Phosgene
3
1] Mustard gas )
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ccp/538

3 August 1977
ENGLISH

Original: Russian

UNION OF SOVIET SOCIALIST REPUBLICS

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

From the technical standpoint there are two possible methods of verifying
compliance with an agreement on the prohibition of chemical weapons:
intraterritorial monitoring and extraterritorial monitoring. Intraterritorial
monitoring is performed in the territory of the State in which the installation to
be monitored is situated or the activity to be monitored is carried on.
Intraterritorial monitoring can be subdivided into international and national
monitoring. The means of extraterritorial monitoring are situated outside the
territory, air space and territorial waters of the monitored State,

In this connexion the question arises of the possible use of various methods
of monitoring for each of the above purposes: laboratory (after sampling);
remote; indirect (analysis of statistics and other information); and conservative
(sealing up installations, telemetric or radiometric surveillance),

All these methods are fully applicable for purposes of intraterritorial
national monitoring. Some of the organizational forms of national monitoring were
examined, in particular, in the socialist countries' working paper CCD/403.
However, the use of those methods in international monitoring is, as we know,
inevitably associated with fhe disclosure of military, industrial and commercial
secrets, and consequently cannot be justified from the standpoint of assuring
the security and economic interests of the States parties to a future agreement.
The present paper therefore takes as its starting point the need to assess the
applicability of the above methods to extraterritorial monitoring.

Since any agreement on the prohibition and destruction of chemical weapons
will contain provisions banning the development, production and stockpiling of
chemical weapons and providing for the elimination of stockpiles of such weapons,
it is also desirable to analyse the possibilities of extraterritorial monitoring
with due attention to certain special features of monitoring compliance with each

of those provisions.
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Development (including testing) of chemical weapons

The development of new chemical veapon systems includes the discovery of new
chemical agents and/or deVising nev techniques for using chemical agents ror
military purposes. The most characteristic signs that chemical weapons are being
developed are the following:

(1) The presence of reseafch centres (or sysvems of such centres) where
interrelated solutions are found to chemical, biological and medical problems;

(2) The presence of testing centres in active operation;

(3) The presence of specific systems of scientific and technical planning
and financing,

If it is known with sufficient certainty that any of the above signs existi,
there are serious grounds for assuming that one or other State is developing chemical
weapons., A judgement on the facts concerning the development of chemical weapons
can also be formed from published patents and scientific and technical materials
which indirectly reflect the interests of specialized chemists taking part in the
development work,

Such analysis will form the basis of indirect extraterritorial monitoring,
Undeclared tests of chemical weapons can be monitored only by applying remote
techniques and modern instrumentation.

Production of chemical weapons

The volume of production of chemical weapons is limited mainly by the
production of chemical agents, which in turn is determined by the level of
technological development and the availability of well-developed production
facilities., The characteristic feature of the production of chemical agents is,
above all, its close comnexion with the production of initial, intermediate,
asgimilable and similar substances, of which the vast majority ars not agents used
for military purposes. Tor this reason, plants and shops which produce chemical
agents may be located at a large number of industrial works belonging to various
firms, departments and ministries throughout the territory of the State and even
in other countries., In cases where chemical agents are being produced in secrecy,
monitoring can be carried on by recording and analysing the various emissions into
the atmosphere and hydrosphere by remote techniques and with the aid of the latest
instrumentation. Great prospects for extraterritorial monitoring of the production
of chemical agents are held out by indirect metheds and, in particular, statistical
analysis based on estimates of the consuuption of initial and intermediate

substances used in the production of chemical agents,
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Stockpiling of chemical weapons

The stockpiling of chemical weapons, irrespective of the method used- be 1%
production or acquisition from other States—— consists of stockpiling chemical
agents proper and stockpiling the means of delivery or other equipment designed
to use chemical agents for military purposes., Stockpiles of chemical weapons may
be located in a large number of storage places in different geographical parts of
a particular State and even in the territory of other States. In cases where
chemical weapons are stockpiled secretly, the stockpiles are virtually impossible
to detect by extraterritorial methods. Detection by remote methods of secret
transport operations may be the only indirect indication that chemical weapons are
being stockpiled,

Indirect methods may be of some importance: in particular, statistical
analysis of inter-State monetary and financial transactions.

Destruction of stockpiles of chemical weapons

The destruction of chemical weapons inevitably entails the destruction of
chemical agents proper and sometimes Gisarming the means of delivery or other
equipment designed to use chemical agents for military purposes.

Extraterritorial monitoring of the destruction of stockpiles of chemical
weapons can be performed by a remote and an indirect method, The basis of the
remote method is the recording with sensitive instruments of specific gaseous
substances which may be discharged into the atmosphere when certain methods of
destruction are used. Indirect monitoring, which in this case can play only a
minor role, is feasible only where destruction entails meking material preparations
(building up stocks of degassing substances, transporting chemical agents and
degassers, etc,). In this case it should also be borne in mind that the
destruction of combat chemical agents entails substantial expenditure which may be

reflected in the budgets of the appropriate departments,

*
* *

Our examination of the question of the applicability of various methods for
monitoring compliance with the provisions of a future agreement leads to the
following conclusions:

1, The basis of a monitoring system which will furnish a comprehensive and
effective solution to the problem must be national means used for the purpose of

intraterritorial national and extraterritorial monitoring.
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2. Laboratory, remote, indirect and conservative methods can be used in
intraterritorial national monitoring in all cases.

3. Extraterritorial monitoring can be performed chiefly by remote and

indirect methods.
Remote methods of monitoring

Remote methods for use in both intraterritorial and extraterritorial monitoring
must be based mainly on instrumentation., In principle it is possible to develop
remote methods for use in the following two cases:

(1) Where a sample for monitoring is delivered "naturally" in a current of
air or water (by the wind or a watercourse), thus making it possible to use any
laboratory methods thereafter;

(2) Vhere the analysis is based on remote appraisal of some optical (spectral)
characteristics of the monitored sample, which may now be performed with the aid
of artificial earth satellites.

In the first case, the feasibility of monitoring depends to a great degree on
natural conditions and phenomena. In the second case—- that of remote appraisal
by artificial earth satellite —~— the results of monitoring will be more reliable,
Hence this method is of special interest in organizing remote extraterritorial
monitoring. It has already been discussed in the Committee on Disarmament; in
particular, working paper CCD/B?l.submitted by the United Kingdom on 27 June 1972
examined the feasibility of remote detection of field tests of chemical weapons.

The working paper comes to the conclusion that by using satellite-mounted
sensors 1t is technically possible to detect field tests with a sensitivity of
10—'1 mg/m2 and a probability of 0,3 and 0.75 in winter and summer respectively;
when the analysed layer is 100 metres thick, detection sensitivity is 10'-3 mg/ms.

At the present stage of development of science and technology, a photoconductive
detector such as the cadmium-mercury-tellurium {CdHgTe) described in working paper
CCD/B?l is not the most sensitive., Considerably greater sensitivity is attainable
with monolithic detectors based on impure crystals at ultra-low temperatures (a
condition easily attainable in outer space) coupled with an advanced system of
primary processing.

Other ways to achieve a high detection sensitivity involve the use of the
induced and resonance combination scattering (Shorygin) effect. Here the best
results are cbtained with modulated lasers, which -make it possible to operate in
"windows" of atmospheric transparency. This will give access to a very high limit

of sensitivity (five or more orders higher than that of ordinary combination

scattering).
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Cybernetic methods of identifying chemical structures and statistical methods
of date analysis which are not covered in working paper CCD/371 make it possible
to expand considerably the potentialities of extraterritorial monitoring methods
in terms of increasing sengitivity and effectiveness in the identification of
structures. Characteristics of the structures of chemical agents can be identified
by mathematical methods.

Substances can be identified from infrared spectra and spectra of the
combination scattering of light. In this case the spectral characteristics of the
substances analysed should be fed into computer memories at the centres processing
the results,

Special interest attaches to the use of satellites in geostationary orbit
because in this case noise can be averaged over time, thus providing an effective
means of eliminating noise disturbances generated by atmospheric fluctuations. By
this method, the sensitivity of the system can be increased proportionally to the
square root of the number of scans.

The technical solutions described above can be applied through the use of a
combined system in which one satellite is positioned in geostationary orbit while
others revolve in low circular orbits at an altitude of about 250 km,

It follows from the foregoing that, by improving technical means for the
remote detection of chemical agents and using a system of certified earth
satellites, it will be possible to increase the effectiveness of the method
considerably, to record with a high degree of reliability the presence in the
atmosphere of very low concentrations of chemical agents, and consequently to
detect the production of chemical weapons and field tests of such weapons.
Therefore the application of remote method making use of artificial earth -
satellites is quite sufficient for effective monitoring of compliance with many
of the provisions of a future convention on fhe prohibition of chemical weapons.

Indirect methods of monitoring

Indirect methods can be particularly effective for purposes of extraterritorial
monitoring when based on analytical processing of a wide range of information
accessible to the general public and covering the development, production and
stockpiling of chemical agents. In addition, use may be made of the national
information centres already in existence in various countries which analyse for
commercial purposes the activities of various foreign research centres, factories,

firms and departments and the progress made by individual scientists and specialists
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employed there., Since such national systems for selecting and evaluating
information in all fields of science and technology exist in the majority of large
and technically developed States, it is virtually impossible that any of them should
be able to outstrip the others for a long period and on a large scale in any branch
of fundamental military technology, including chemical weapons,

Tndividual questions connected with the use of statistical analysis in
production have already beenh discussed in, for instance, the working papers
submitted by the United States of America (CCD/283) and Japan (CCD/344 and to some

extent CCD/430).

¥* *

Thus the sum total of remote and indirect methods of monitoring afford adequate
scope for extraterritorial monitoring by national means. By combining those methods
with the specific methods of intraterritorial national monitoring (laboratory,
conservative and other methods), a comprehensive and effective solution can be
found for the entire problem of monitoring compliance with an agreement on the

prohibition of chemical weapons,

-113-



——ﬁ

cCD/539
3 August 1977

ENGLISH o
Original: Russian

UNION OF SOVIET SOCIALIST REPUBLICS

Verification of the destruction of declared
stocks of chemical weapons

Working paper CGD/497 of 29 June 1976, submitted by the United States,
congidered problems of monitoring the destruction of declared stocks of
chemical weapons. The paper notes, in particular, that "the basic purpose of
on~-gite monitoring would be to confirm information provided as to the type and
quantity of agent destroyed".

The main purpose of monitoring the destruction of declared stocks of chemical
weapons should be to establish (a) the fact of the destruction of an agent of a
certain type, (b) the quantity of the agent destroyed and (c) the quality of this
agent, and to produce appropriately documented results of the verification.

The present paper describes one of the methods of attaining this objective.

Taking as a basis the principle of national control over the destruction
of chemical agents, it is necessary to bear in mind that:

(a) chemical agents are destroyed by incineration or detoxification;

(b) the planning of the destruction of chemical agents, as well as their
removal from containers or warheads and collection in special receptacles, are
regarded as preparatory operations which are undertaken without the participation

of controllers;

(¢) chemical agents are transported to the place of destruction in special
veceptacles.

The quantity of chemical agents brought for destruction is determined by
weighing them or by measuring their volume. Where the volume is measuxred, the
weight of liquid substance is calculated by the following formula:
vhere V = the volume, in Q =V, !f m3;

P = the density of the substance, in g/cm3 or t/m3, and

Q = the quantity of the substance brought for destruction.
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The density of the chemical agent is determined in the laboratory. For
measuring the density, use may be made of known densitometers (float-type,
pycnometric, piezometric and radiocactive) which are likely to prove most suitable
for work with these substances.

The gquantity of solid chemical agent can be measured in a similar menner,
with minor differences.only.in. the measurement.of density or bulk weight.

On completion of the process of the destriiction of the chemical agent, the
quantity of the agent remaining in the receptacle -~ Qrem -- is measured.

The quality of the chemical agent brought for destruction is determined by
the content,in per cent, of the basic substance in the agent - q(%). The method
of measuring this can be illustrated by the examples of quality testing for
sarin and yperite.

For quality testing for sarin, for example, it is possible to use the technique
based on its ability to hydrolyze in an alkaline medium. The control is effected

by monitoring the consumption of alkali, and the sarin content is calculated by

the following rormula:

@ = 1005(aKy oy - BKyy) . 100
A

where a = the quantity O,1 N of NaOH solution consumed for titration, in ml,
the quantity 0,1 N of HCl solution consumed for reverse titration, in ml,

o’
i}

and

A = dose by weight, in mg.

Another possible technique is based on the reaction of sarin with hydrogen
peroxide in an alkaline medium, with iodometric monitoring of the consumption

of hydrogen peroxide.
The sarin content is calculated by the following formula:

3.502(a-b).KNa s o+ 5+100
2”2

q% = 3

A

wvhere a = the quantity O,1 N.of:NaQSQO3 solution consumed for titration of the

control sample, in ml,

the quantity 0,1 N of Na2S2O3 solution consumed for titration of the

substance tested, in ml.

o’
L1}
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In quality testing for yperite, it is possible to make use of its reaction
with an agueous solution of chloramine T. The control is effected by monitoring
the consumption of chloramine by the iodometric method. The yperite content is

determined by calibration curves, obtained by titration of standard yperite
solutions.

In terms of the main substance, the true gquantity of the agent destroyed in
one cycle is as follows:

Qtr = Q- Qrem) 1%0 5 () .

It is impossible to rule out the pessibility that the chemical. agent.brought
for destruction may be non-homogeneous in quality. In this case, when the
substance is removed from the receptacle for destruction, it is necessary to
analyse at least three samples -~ one at the beginning of the destruction process,
one in the middle and one at the end.

The samples can be taken either directly from the receptacle with a
sampler from different layers of the chemical agent, or from the flow by "the
flow method" -technique when the substance is being fed to the destruction
facility.

BEach sample is used for determining the content of the basic substance and
the density. From the values for the content of the basic substance qu for
the density, it is possible to calculate their mean values E and )P as follows:

- q + q, + q
q = 1 2 n

n

where Ay Aps anc 4, are the content, in per cent, of the busic substance in the

first, second and n~-th samples; and n is the number of samples taken.

In this case the quentity of the chemical agent destroyed, in terms of the
basic substance, would be:

q
oo 5 (@)

Uy = @ = Ay



Quantitative data on the destruction of declared stocks of chemical weapons
should be recorded in a ledger. The ledger might have, for example, the following
entries:

! Type of Quantity | Quantity f Mean value Quantity ;
Date chemical of chemical § of chemical i of the of basic | Remarks
agent to agent on | agent ! content of substance |
be des- arrival i remaining E the basic destroyed
troyed (tons) ¥ (tons) substance (tons)
: Q) i - i’ ¢ .
Q ; “rem ? q (%) Uy
T i '
i1 2 3 ! 4 ! 5 ! 6 7
! : .
! { ‘
i |
a | ;
‘Total | ﬁ i
{(tons) - | E _ | _
; i |

The final stage of laboratory chemical analysis should be the analysis of the

extent of decomposition of the chemical agents destroyed.

From the ledgers recording the quantities of substsnces destroyed at each

facility, it is possible to determine whether the quantity of the stocks of

chemical weapons actually destroyed corresponds to the declared stocks.

It would seem that stocks of chemicsl weapong declared for destruction should

be expressed in terms of the quantity by weight of the basic substance.

This will

make it possible to exclude from the destruction records non-toxic elements

present in the composition of chemical agents destroyed.

Conclusion:

Effective monitoring of the destruction of declared stocks of chemical

weapons is feasible provided that preparatory work and chemical analyses are

undertaken, and that statistical records are kept —- in terms of the basic

substance -- of the quantity and quality of chemical agents destroyed.
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cCD/540
3 August 1977

Original: English

JAPAN

Working paper on focal depth resolvability
of a multi-array stations system

1. Introduction

Since the early 1960's, seismic array stations have been developed in 6rder
to detect and locate underground nuclear explosions of small yields. The array
station canmot only enhance the S/N ratio but also can locate seismic events by
itself, for the slowness of P waves and the azimith to epicentres can be |
calculated from the statistical processing of digital seismograms obtained by
many seilsmographs.

The location capability of a single array station is, therefore, equivalent
to that of several single stations of conventional type with sensitive

seismographs distributed uniformly arouwnd the epicentre. However, it is a

serious problem that the single array system is very low in the resolution
of focal depths. :

As mentioned in the Working Paper CCD/524, the epicentre location capability
can be improved by combining the data of a multi-array stations system. This
possibility was demonsirated by a computer simulation, showing that seismic
events of mb over 4 1/4 occuriing throughout the world can be located with an
accuracy of 1 30 km by a network of 15 array stations properly distributed in
the world., This simulation was, however, limited to evaluate the location
capability only for very shallow events.

Usually, data obtained from a single array station i1s processed under the

assumption that events occur near the earth's surface. If the focal dépth, which

is very important for the verification of underground nuclear tests, is taken

into account, the location accuracy itself should also be made higher in the
case of the multi-array stations system.

To demonstrate this, the conventional technique of hypobentre determination

using arrival times at different stations was applied to the multi-array stations'’

data processing. A new computer prograd for this purpose was developed to make

a simulation for determing both epicentre and focal depth and also to evaluate
the resolvability of the method by use of multi-array stations data.
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2. Discrepancies between epicentral distances calculated from epicentres
determined by NORSAR and USGS

The epicentre determination at a single array station is made under the

assumption that seismic events occur near the earth's surface, but the events
actually take place at-a depth ranging from the surface down to about 800 kmn.
The epicentre is, therefore, always determined at a more distant place than the
true epicentre by the array system, depending on the focal depth.

Discrepancies between distances calculated from epicentres given by USGS
and NORSAR were statistically studied using data from June to December 1974,
and the results are shown in Pig. 1.

It is evident from Fig., 1 that NORSAR epicentral distances from focal
depths less than 33 km are fairly close to those by USGS's.

On the other hand, events with focal depths deeper than 3% km were located
at more distant places by NORSAR relative to USG's epicentres. Peaks in the
histograms for deeper events become rather flat because of fewer data.

The tendency that epicentral distances given by NORSAR for very shallow
events are generally shorter than those by USGS may be explained by the
difference between the local crustal structure near the array station and the
standard structure used in the calculation of travel times.A

The result shown in Fig. 1 shows that data of multi-array stations can
determine focal depth as well as epicentre by using the tables of slowness
versus distance for various focal depths. Furthermore, the application of
station correction in various seismic zones to each array data will improve

the accuracy of hypocentre determination.

3. Takles of slowness versus distance for various focal depths

In order to determine a hypocentre (epicentre and focal depth) by using the
data of multi-arrsy stations, tables of slowness as a function of epicentral
distance for various focal depths are required., Therefore, based on the tables
of P travel time compiled by Herrin (1968), the slowmess was calculated by the
following procedures:

(1) Original travel times are smoothed.

(2) Travel times for every 0.1°, of epicentral distance are interpolated

from the smooth travel time.

(3) Slowmess for every 0.5° of epicentral distance are calculated.

(4) The slowmess is smoothed.
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The tables of slowness thus calculated are given in Table 1, and some of
the tables are graphically shown in Pig., 2.
Slowness for epicentral distances less than 5° and larger than 95° are

unreliable for lack of the number of significant digits of travel times for the
slowmess calculation.

By taking the accuracy into consideration, data for epicentral distances

ranging from 10° tc 95° were used in the simulation. As seen in Fig. 2, there

exist systematic variations in the curves of slowness versus distance among
various focal depths.

. Concretely speaking, a maximum difference of 200 km in epicentral distances

= 0 km and 100 km. Furthermore,

= 0 km and h = 300 km, and
1000 km for h = O km and h = 600 km, respectively.

for the same slowness exists for focal depth h

the maximum difference of 500 i is seen for h

This harmonizes well with th
Thus, the focal depth as well as epicentre can be

determined by these differences, if multi-array stations are used.

o

result shown in Fig. 1.

4. Epicentre and focal depth determination by data of multi-array stations

Slowmess and azimuth obtained from the existing array stations in the world
seem to be successfully applied to the hypocentre determination, In view of the
fact that focal depth is one of the most important factors in distinguishing
underground nuclear explosions from earthquakes, the depth resolvability
of the present procedures for determining hypocentre should be elucidated.

The present simulation for investigating the depth resolvability was made
by modifying the computer program used in the previous document
(cf. Working Paper CCD/524).

To compare the epicentre location capability of the present data processing
with the previous result given in Vorking Paper CCD/524, 15 stations whose
location and detection capabilities are completely the same as those in the
previous case, were also used in the present simulation (¢f. Table 2). The main
difference between the present and previous programmes is as follows:

(1) Epicentral distances from 15 stations were calculated from slowness

using Table 1 for a certain fixed depth.

(2) Next, by changing the focal depth, epicentres and corresponding

variances were calculated by the method of least squares.

(3) The epicentre having the minimum variance and the corresponding

depth was adopted as the final hypocentre.
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Fig. 3 shows the relationship between the accuracy for slowness (standard
deviationifn) and the depth resolution for various magnitude (the focal depth
is assumed as O km in this case).

The accuracy for the azimuth determination was assumed to be 3/4° throughout
the present simulation. It is evident from Fig., 3 that most hypocentres determined
by the present method agree with the assumed ones providing that the errors in
slowness ard azimith are very small (say less than 0,0001). This result verifies

that the programme is correct.
Needless to say, the number of events whose determined focal depths differ

from the assumed ones, increases with decreasing accuracy of the slowness, but
in any case the number of events which were determined deeper than 20 km is
less than 30 per cent of the whole data.

Comparing the statistical result shown in Fig. 1 and the relationship of
slowness versus distance in Table 1, the actual standard deviation for slowness
may be less than 0.0l. The application of the station correction to the observed
slowness wilil give a more reliable result in the hypocentre determination.
Similar simulations were made by changing the standard deviation and range focal
depths, The frequency of the determined depths is shown in Figs. 4 and 5.

Ag seen in Figs., 4 and 5, the maximum frequency appears at depths assumed
in the simulation, and the percentage of the number of data around the assumed
depth against the total number of the determined depths is more than 70 per cent,
except for the focal depth of 79 km and the standard deviation for slowness of
0.05 in Fig. 5.

The result shows that the depth resolvability of the present method for
shallow earthquakes becomes lower, if the hypocentre is determined by changing
the focal depth mechanically from O km to 800 km. Therefore, in order to obtain
more reliable results, the hypocentre determination should be performed by the

following steps:
(1) The epicentre is calculated under the assumption that the focal

depth is very shallow.

(2) Based on the epicentre obtained from step (1), the range of focal depth
is assighed in accordance with the epicentre location, The hypocentre
of the second approximation is repeatedly determined by using various
tables of slowness versus distance, corresponding to the assigned range

of depth. The depth range should be determined from past information,

and should be stored in a computer in advance.
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Fig. 6 shows bthe cumlative percentage as a function of the discrepancy of
assumed and’ determined epicentres in degree for the standard deviation of 0.05
in glowness at various focal depths., TFor events of more than 70 pexr cent, their
epicentres were determined with discrepancies of less than 0.3 degrees from the

assumed location irrespective of focal depth.

In order to compare the capability of epicentre location of the present
method with the previous results of Working Paper {CCD/524), maps of contours
for threshold magnitudes are given in Fig. 7. Even though the location capability
in both cases is approximately the same, the accuracy of the determined epicentre
is considerably improved with the present method.
5e Conclusion
In the previous Working Paper (CCD/524), a computer simuylation on multi-array
stations system was reported from the viewpoint of the location capability.
The focal depth, however, was not considered.
In view of tb~ fact that the focal depth is one of the most important factors
for verifying underground nuclear explosions, a focal depth resolvability of the
system was studied in this paper. For this purpose, a computer simulation
was made by modifying the programne used in the previous VWorking Paper.
The result given Ly the present simulation made clear that the depth
resolvability of the multi-array stations system consisting of 15 LASA and British
type array stations is of an order of 10 km for very shallow events and 50 km for
deeper events, respectively. And, seismic events of mb over 4 1/4 occurring
throughout the world can be located within an accuracy of ¥ 20 xm by the network.
The capability epicentre location is almost the same as in the previous case, |
but the accuracy of the detevmined epicentre is considerably improved. }
The slowness as a function of epicentral distance will depend to some extent |
on regional variations in the structuve of the upper mantle as well as the crustal
structure near the station. The accuracies for both epicentre and focal depth
will, therefore, be improved, if the station corrections for slowness, which can
be evaluated from the accwmilated data on each station for various seismic
areas in the world, can be applied to observed slowness in the course of

hypocentre determination.
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If the epicentre and focal depth are determined by applying appropriate
station corrections to observed slowness, the epicentre will be determined with
approximately the same accuracy as mentioned above without reducing the depth
resolvability, even though the number of stations is not as many as 15, but
only 10,

In order to develop an actual computer program for deternining the
epicentre and focal depth with multi-array station data, many actual raw data
are required. To improve the present method, real data obtained by existing
array stations in the world should be examined as a part of the proposed
experimental exercises, during a certain period of time. ' '
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Captions

Fig. 1 Statistical results on distance discrepancies between epicentres
determined by USGS and NORSAR for various focal depths.
Ordinates; percentage
Abscigsa; epicentral distance calculated by USGS epicentre minus

epicentral distanc by NORSAR

Fig., 2 Slowness (second/degree) versus epicentral distance (degree) for some
focal depths.

Fig. 3 Histogram of determined focal depths for various standard deviations
of slowness and various magnitudes.

Fig. 4 Histogram of determined focal depths for various depths assumed
(standard deviation of slowness dn = 0,05 sec/degree). Numerals
attached in the plot show the assumed focal depths.

Fig. 5 Histograms of determined focal depths for shallow and deep events
( s assumed depth h = 500 km, standard deviation of
slovmess 6n = 0.0001 sec/degree, .s...: h = 500 km, dn = 0,05,
___th=T75 Im dn = 0.05).

Fig. 6 Cumulative percentage of distance discrepancies for various focal

| depths (Standard deviation of slowness dn = 0,05 sec/degree).

Fig. 7 Epicentre location capability of 15 array-stations (solid circles).

(1) Assumed focal depth h = O km
standard deviation of slowness = 0.05 sec/degree
(2) h = 15 km, Jn = 0.05.

Table 1 Slowmess as a function of epicentral distance for various focal depths,

calculated from Herrin's P travel time tables.

Table 2 List of stations and detection capability used in the simulation.

-124-




00Z- ooy -

T ‘814

66¥ — OOF

00Z o 00Z- 00¥- 00Y 002 [+] 002Z- 00¥- 00V 00z [} 00zZ- 00%- 00Y 00z [¢)
A B AR RN ay o
- 0
// o
o/ 1 1 - /o 1 ot ?
0, \o / o
// ) 1
o A\ 1P : ot
o
ot
]
a o] 4 ] 2 v o
661 - 001 66 - r¢ ce= wyeg> y
&Oml
N
002 o] 00Z- 00z 0 00Z- oGT o 00~ 00z ] 00Z-
T T v .\ v - /. + +—F——1—0 o/w\c v
9——o o
0—— 0,
1 % ot
[
o
.\/\

-125-




Slowness




Fig. 5

1
200

Fig. 4

o
oy
\..
'w ||||||||| " T
-
Rl S ...
h
1 1 1 1 " .
© © [ []
- - -1 b4 o -

dn: Q0%

180

200 K™
h

120

40

Fig. 6

— h:O

15
40

50

dn:005

|.6° dA

08

100~

127~



AN
7

\F\}

ot

/|
X/ X,

—
pus

N~
INEAY

Ot

b | A

~
Y

D

\
Mo \;
-, |

—3

W

09

AN

AR

© ﬂ@xJ /14

-128-



2 - L "81g

/ s
Do L 8 NZEhN
L\ A Nd S A o
N -] \\ 7 w\ 4 A \ A INAM N
uPa S - N \ [ : iz
d PN ’
14 . N %. Wmu ) \|
7\/g ' F.A\, // N - M\A \ A./ r\ —.
e Ok - R AL R
\ JW /y////\ I i )[/\/. e \
= V /\ 4 m/;m ’ v ﬂ | /)\Y\J
/ b1 KN b v : \W.M“\ \\// ﬂw \4
I//w\/% 5 /,vr\w | > . < \ e &
ﬁw«.\\ M Nu..\\/ ‘Q Fo \. > I 4 / / \PLAL :\‘\\%Wl/ \ .
bAw NHW s e >
L H RS ) P NG T e UL
Tt I T \ T A
o¢ 09 06 ozl MOSL 081 3061 Yoo ¥ 09 oe 0
§00:up
Wigp:y

ot

09

~120~




47,0

s7.5

TABLE Ut SLIIWNESDS CALLULATED

[
19.595%040
1R, 642503
17,51r361
16,327%76
14.7276H5

13.7703K2
13.583594
15.6739r8
13.729924
13.087485

13.695yA
13.679509
13.6093]0
13.662807
13,0588

13.64R228
13,6339
13.6205828
13,80R266
13.99002%

15.571vua
13.560038
13.549690
13.551284
13.517248

13.694187
13.40R 365
13.425872
13.365764
13.287/50

13.1876%9
13.071149
12.960805
12.7955%9
12.636058

12.442550
12.237067
12.006500
11.770839
11.525748

11.787813
11.04R05%0
10.813%018
10.5772h8
10. V56038

10.19%09¢
9.971093
9,793742
9,.n27065
Q.4l7218

[
Q. Yanda7
9,236877
9. 148053
9.076205
G.014504

€.970933
A,94115
H.920158
A.91165%
R.QOS¢TT

B.R94p6 s
[L.CLCIS
8,839697
8,A12288
GERLALE ]

8.709921
N, 787809
R, 720178
H,689368
LRCITIETY

B, 53726805
5,609528
n.5793R7
H.539760
8.5007H8

LIRYLLEE]
8, 040018
8.407602
8,3In719
8,33%30977

B.2991Re
A, 76950
8.237639
8.701811
AT118S

R.139557
£.100369
A,0%6/10
8.n200633
T.9909nK7

7.961007
7.922168
7,RH0468
7.A4155%9
7.407510

7.7705h8
7.726501
T, n87103
7.850814
T.al6/38

15
19.664sv4
15, ReSasn
15, 729848
19,7230
1%, 409nK4

19.6%4340
14,031 /86
18,7072
15,709 /58
13,698579

15.68008]
1%.67en0
13.6/011y
13.h06092
15.6540¢20

13.68015/7
13,620939
13.613393
13.600716
13.58n420

15.5/60639
13,55nine
13,.939/m7
13.523¢13
13.510520

13, 48959y
15.453609
13.403008
1%, 343004
13.26519/

13163762
13. 086408
12.9146037
12.79%182
12,581906

12.5916v/
12,183 /e0
11.95n800
11.718n00
1t, 476130

11.23%097
11,0u506%
10.7040602
10.587uly
10,327472

10. 120599
9, 087m9/
9757512
9,597760
CRELI RN

15
9.33733y
9,220142
Q.183874
9.058314
9.0082v1

H.96803/
K, 93Rauy
LNCY42.73)
RIS RRL)
n.903502

H.bBs /Yo
K HB110w
H A3yl
AL/
A Tyolos

B. 78721
A.74009s
n,712nk3
HoABA] sS4
H.hbZpey

#,631005
H.599400
8.509505
K 537918
§,5020254

LR Y1
M. 439279
H.e01157
H,362700
h,330780

6,29=0d8
8,262856
K, 228062
M, 196R5
H,lelved

H.125/08
n,090/15
B, 05mR 72
8,045829
7.987600

7.9%21v7
LI
7,482010
7.Re1ULS
7.7v8381

7.7%0ava
7.7190/9
7,685 0
7,685179
T.ella0¢

“y

10.66770y
11.934771
12.99897y
la, 09/aey
19.790n4,

14.h6298)
13.72585]
13.,895009
15.7000%>
14.6894)3

13.08483¢
14, 070019
13.n0Rub¢
13.852K0y
13,638m810

13.63049]
14.671803
14,8079y
13.592159
13,5808y

15.509301
13.55170y
14, 5506H)
15.511807
13.49077)

13.4b5458
15,47245Rs
15.%70917
14.295003
13.207800

13.09.501
12.983n04
1287086y
12.00390]
17.49117¢

17.7v1aK8S
i7. 0714772
11, RaG227
P1.61une0
11.30919)

11. 160871
10.903270
10, A 7683y
10.655601
10,24 /823

10.057667
V.P /606
9, 700800
9. 549pdY
9.616R0y

sy
9.797153
9, 1yRuDY
Q. 116438
v.Nubhps
H.UdHNS

n.9%1018
H,93875
H,Q2015¢
#oent 7y
Ko lbol

IR
A _nonnsH
B Bouaes
LRI LY
A 7117a1

H.750075
B.730088
B, 707005
A A0G12y
B.654403

ALbzanys
H.543403
AL seuae
B h2916a
H,oaveaTy

K. e57906
R k20%3%
H.38906n
K, 35712y
LIS PELTYS

8.291057
H, 258971
B.2o860¢
LIMETTLYE
Holel0ve

B.11565¢
A pubhAT
A,n%103¢
n.nilale
7.97va0n

7.948170
7.90b45%
7,R6UNS S
7, 43508y
7.79519¢

7,750/
7. T11a3y
T.870004
7.639913
7.h08198

%0
9. 19Re00
10,962493
12375044
14,019426
13,7992

13.463459
13.69R419
13, 687620
13.4672498
13.687nAa

14. 851579
13.849078
1V, 6626m6
ISRLELALE]
1%.6¢2808)

13,6134
13.599/91
13,5889 48
13.572%a
13.560819

13.54082
13.542673
13.512067
13.40905%
13.86621%

13.430415
13.%820H7
13,31 auhe
13.251047
13.14355>

13.025/19
12.AV0442
12.757850
12.586125
17.407872

12,2130
12.00%.78
11.7768r2
11.56243]
11.308329

11.07R1ns
10.R40 /%8
10.6306R9
10.4°8896
10.218722

10018764
9.437409
9.671549
9,525079
YR TTYRTLY

50
Q.27759%
9, 178425
9.0y7ne2
9.N35¢30
A.947 /01

A.S50078
R_G29625
A.qlallg
8.90Gn1g
B.AYTHneN

LR LR R
R ASISTH
H A28116
A_RQIOKS
AL T50228

A,THAR /08
4.7305%1
A 700418
A 67307
A heQAny

LTI
A,581529
n.852406
A, 526730
ALav1vrs

B.a527240
Auj903s
A.38b6433
A 350744
AL31517)

R 28448
LI LEVE]
A 21AcA3
A 182805
LIBELTTE]

2113609
LTS
LNCETIIN
A.n10v37
7.9752%8

T.9a1492
7.901/8%
7.,403472
7.,426918
7,791/07

7.750¢12
7.71050%
1.h71470
7.83579%
7.599106

Puidd THe MERWMIN 5 TaKLE

75
6.346803
n, 90117
11.01135
13,310¢267
18,5167/

13.460 1 He
1%, 542982
13.550n 7y
13.57nnMe
13,98250¢

15.59213¢
18.5%87ven
14.5721a/
13.96150Y
13.560%09

13.55huAY
13544036
13.53n,1¢
13.517/R0
13,504578

13,4890
13,4090/
13645071
14,404112
14.36164¢

15.3075A0
13,2499 1
13.17159%
18.077078
12.973151

12.15H8nS
12.725¢69
17.573674
172,607067
17.22%n09

172,053,098
1108579
11.603857
11.382109,
11.1b4061s

10.94661%
10.719874
10.506178
10.30259
10.11395/

9.982 /K0
9. 7600680
9, A0un00
9 koRrLs
9. 3en1ib

75
9.2366ny
9. 181232
V. 072950
9.017ys)
909315

H.986731
LRTERED
R.gincks
1.907540
LEGEERET)

H.A6A393
h 8999
A RlenT)
LISEPELL]
ST

H.TaToke
AL TL9R0a
M 6u257 1
AL66RYTS
A.637730

R.607 1%y
AL 5TR 4y
H.545033
H,5]10v¢
Hoa75605

8, 6ub503
PRI IS
H. 373448
A 347259)
H.36969%

H.26%v3p
AL 233101
AL 20DHUAG
8. 179027
STLILN

A.0WASPY
BoN62i0¢
A, 02063/
7.99790/
7.967111

7.950800
7.Av157)
7,m519n0e
LN IXTLY
7,17198%

7. 731961
7.69n0%/
7,86%0G5]1
7,627t 40
7.5%Hys%e

100
4, byovOyY
7.%01069/
97198
12, 5801y
12.9/8068

13.14710%
13,%08%/60
13.805711
15.82613/
15.45055]

13.48627215]
[ERYLTLN
13,4876y
13.49010¢
1Y, s84vey

13.6/M01s
15, uavr1yg
1345859/
15.4379%y
1342580

13.8p110v
13.36H158
13.827v0%
13,7091
13.260817

13.117v0¢
13.1000%
135.012%9>
12.915/78
12.810758

12.6923R3
12.5%5455
1. 40887y
12.23718y
12051910

11.K55/9%
11,6572«
11.88903%g
11.234098
1101907y

10.8096R¢
10.600527
10.395001
1IN, 19V /48
1N.02187¢2

LISy,
LN
v, n35804
9. 405000
9.29>298

100
9. iv/sTy
9. 11404/
G.08 74Ty
H.9NHSRE
H.vbhgle

L ELIE
w,e21¢12
H.90udQl
B.9003G)
R.Kplvay

LA T )
R hiolpd
A AgIas,
A THluby
W TSue?s

H.7s8/ule
B, 71017y
AL 681005
8, 65415y
HOB29157

H.o599)A3
B.5646370
A.529569
LRTIVLY)
A so2ele

B.u3107>
LERLLIEX]
A, 3nVed)
B, 320637
A 281925

H.opo9elt
AL 229200
H.o1e7001
A ivl07s
AL 120759

K.oBB/53
H,oN5730%
4.02%028
7.%u8400
7.952%1y

7.91439g
1. 1M8006s
7. H81050
7.799/24
7.760u8R4

T.r28000
7.r80/28
LYY
7.00m035
7.87/001

~130~

145
3437010
8 172545
KoT1021¢
11, 968003
1252293

12.7162Ue
12,9 /995y
13,122328
13.219531
13, 288087

13,3209/
L3, 38av//
13,5629
13,5750}
13,875097

13,3729y
13, 560906
13,392¢88)
13,3532501
13.309/7y

13, 280026
L3, 266782
13.20nvaee
13.15929)
13.096c00

13.02755¢
12,99150%
12.187501
12.709001
12.653008y

L2.9526¢%0
12.387521

2.¢8358
12,0054y
i1l.48%010

i1.6v2n 7y
11,4930y
11, 29559
11,093u/3
JCALLEEL]

10.67/V0Ve
(0.%8187/
10.2935Hy
n. 107561
9.931303

9. 766740
9.6l8es0
©, a/naby
9.,353v¢e/
Q. 2ahyu s

1eo
9, 15883
9, ub/18/
9.0c8380
R.9IULPy
PRTYYLY

YLV
H,911883
Ao HyRaod
A.KprE0e
A.ulne0e

4. 850343
A_H2 oMy
A, Tvuny)
TS
#.780y5,

CIPLYCT]
H.70103Y
A b6YDNS
A o3Ansy
H.b1203¢

K.59019y
H.o60023%
LPEPRTAYN
K, 682/90
4.oaauyle

H,8850/7
A.sp1sl/
A.subudy
R, 513435
R.27985>

H.2an2ly
H,2193%¢
A, lyseds
A, len/le
R.11048}

LN YAYEY
a,08089%8
8,009vl0
IR Y]
7.9820bY

7.%01610
7. Hesinn
7,R26213
7./9083¢
7. Tanels

EALE LY
7,606%321
7.887652
1,60/218
7.5070ly

15¢
2. 811007
5, 23899
Folvlo8¢
10.42%10%
11,8515u8Y

12.21%01>
17.5v0,32
12.8190A8
12,9890l
14.007/32/

14.19%093
15.10cue?
14.214897
13.231%80
13.040715

1428001/
13.2%1nst
14.231/5¢
14.210084
14.180e8)

14.193500
L3, 119828
13.0/038Y
13.01/14¢
12.9%200%

12.8v0v8)
12.81189v
12.712410
12.6ye0 3
17, 69320

12.309520
12.24302%
12.008825
11.8v/3ne
11, 719088

L1.538 6a
L1.369%03
11.156a73
10.95102¢
10.7e%u30

1n.937e2c
10. 3893058
10, 1om50
10.0168%1
Q. H3951/

V. ovooly
Q.58 /10>
9 ulsvee
RILYLY]
q.2us0lL

15y
Y.1¢00le
Y.09R e
9.0uheyl
M. 9bAULY
LR ERASR]

BL9eR0>
4,912418
M. By>oba
PN
“.800133

n.B3BVIY
LI ]
R 7¥lave
K. 767y2eb
A.Telens

LIRS ELTY
n. 68810y
#, 68735
“,03185y
A.5vYSLL

A, 5009
H.SulbuN
n.511a7s
N_er9vAl
EIETRETT)

R.oseulell
M., 30M60]
A, 538308
n Buaons
K.2/0c03

3,23004¢
d.201088
A lensne
A 1skala
AL 0YIR3v

H.003ul0
H DeYeee
7.9v7803
T.vosess
1.9¢nnTs

7.4¥1Inbe
T.8%8 8y
T A5 7e
?.7/007;
T.73105v

7,69 /58
7. bovrng
7.6300a¢
7.58%c sy
7.931 168

vy

IR ERLLE)
$ . 9nlsur
6, 35Hudu
LT
10.2153k0

ihoty2sin
11.89/720
17.00n0047
172, qoHnn
12.9A L4y

[ERLYLELTY
12, 706ves
IV EArET
L2819y
12.912973

1é.93/¢n8
12.9%«334p
Lé.96nany
12.921060
1¢.89254)

L Hohysn
IR -Taedatd
12.7879M¢
12 12uelu
le.to0sss

12.58244%
12.48273)9
12,8967
12.2¥nnve
[P YR TLY

12.064p4s
L1.899y63
11,76 4vns
11.5/98 %0
Ll.envhe

Ll.2esnin
i, 06874y
10.8/9270
10.6089300
10509870

10, 45874/
10. 16805y
RTIT
Y. Kshvin
ALY

LREL L AN
V. &2700¢
NIRRT
G 20N/
Q.1/noNy

<0y

9, 064a8K
904157
H.9/058
w.943lhe
B.92lntv

8.Vl amy
EIRTINTTS
LICT IR
AR
hon3avnuy

CRYIw
8, 791210
H, Tedusy
AL TuRely
H.ol272euy

H.6907 40
860475
K 637506
A.syTita
n.5/%70

B.salssy
B.5Ll 7588
LY LR
N TLUEREY
LTI

a. 37900,
LIRTE TN
BLBu9r4y
", 280y1y
¢, 24 uny

H.21%e0n
8. 1/99n¢
¢ lasony
a.lllduy
5.0/7uny

L PLIYY)
B 0unnh)
7.967ulu
F.usTu4y
TPy

7. Mahann
R-PITLV]
779111
7, eVl
7, 70981,

f.al1000
J.b3Tnrs
1.bysnase
. %7/ 78
T.begune

o

n.HpaBun
4114892
N, 260204
T
PRTT

CR LTy 2N
10. TenBKys
11.260R04n
11.8645vn
11,92 00y

12,1305
(2.240]12%
[ERRLELLY]
busnh
Beuyls

1

Ly.Senvin
12.58%5/0
12.59426]
1.5 724
12. %0718

17,5008
12.508312
172.450244
[CELTAERRY
17.%&001]

17.76435%
12.177000
12,070 438
AT
L. M50049

11, 718199
11974110
11.437498
11, 785344
L. 1ckasn

10,9556 70
10, 785828
Ln.s)sISg
1n.sauvty
1n.20r20e

[ERELRNY
CIRCTZY TS
RN
LY LI TS}
CRYTELTr

v.elve
V. AGKOSA
EIES LTI
Q. 187 8mn
w.n/1303

Rl
TRV
CICTART RS
Hogsuesds
K.924920
KoLt S

EI T
LR
AR
PRTSIS)
A glused

MY g
CORTIZ LSt
KoTo074,
Mo 1grbus
K. 70020

PRSI
PRI
A_BYNLD4
K.580]180
H.8510m7

H.S 16810
M. hp!da/
LY A LY
HLgre24
LT A LMY

H.satIhr
PREYEE LY
ML2BAD A/
A 75714
W 220909

Kolbr2l>
EIEYSTYTS
ER SRRl
H.onb/3ly
n. 06uD02

LR PETTEY
7. Yatvad
7.Qaiab1
7.90c425
IR VZ AT

7. hsvasy
7.n00313
7, 759881
Ity
T MBI

ETLIL
T.A1ras)
T.hullem
T, helals
7,50 7848

Ay
RRNTTYY
PIERTYTTY
TRy
A, t8980Y

ININLY]

H.ovesuld
v.nu/sded
10,6295y
LT
[RERR T TS

[SELTLIAT)
(1. 7enney
11 raSate
[TPRALYL-LYY
17 ns4sng

PSRRI LT
12,0007
12.71200¢
12./0¢09]
Lé.si%39Y

12109997
VRETYEY
12. 116870
17,0098y
[TELUETSE]

11.9¢1095
RECERELTY
11, 1eZule
11.hes170
1l.he9r 74

11 sunsle
[REPRFTI]
(1.1 3hady
10,9V 1sag
10.He17 30

10.nrBleNT
[UERAETLSY
NORELPLM]
10./cvvnY
10.oBJURY

YN
v Telsm]
CRCO LT EDY
EPLYPLTTY |
V.t 8t

ERRNIY.T.UY
V. uns0l
PRI
EGLLEYT.)
V. r14B/8

3y

n.uovvIs
LT
ALLehyny
PRI
«ovanung

H.orviase
B rbasiy
Korsrurs
Hept 1128
oru0dne

LIRXATAY]
LIRILTR)
K, Te2u/8
Hongpen/
notibgul

a.ressny
ALryrave
A Srragy
LR E LY
H.nennts

b.avists
LR LR
H.oeenng
Ho4vlshe
Hoansing

B.agnry
CEPATTYSY
LU VA ]
CITLEILEY
BLivnses

H.iSelie
LIPLTTTY
B lyhyig
BLushyel
EEYELYY

J.nlrng
1. Guusng
LI
AT ILLY]
1.=508%0

f.onleeiy
IGER
[BEPZEEY
L LR
1.h5%04)

I.oherone
IRLTATTS
TR RCT
o Nelavs
LA TTY

Table 1 - 1


http://15.fn.9oJB
http://ll.6r.lpW
http://in.6lo.A4
http://fl.5nf.7HB

0
7.580508
7.504417
7,51492%
7.a78971
7.440060

7.39918)
7.4623808
7.326450
7.799476
7,260511

7.222081
7.190923
7.159¢277
7.115287
7.072149

7.n30013%
7.00n3063
6.972558
6.934702
6,A0H28

6.A59262
©.122370
6.79350%
6,770819
30803

5.70480]
6.ATI087
6.43%001)
6.001008
b.502103

6.530917
6.902377
&,a73788
6, eanb43
&, 4056590

0.387949
6.332326
6,297981
6,209164
8,231 781

6.1665%
6.140827
6. 102172
CRGEPERT)
6.015640

5.970201
5.93a547
S.901802
548898
LERPLPINY

0
5.78v877
5,1%3718
5.715953
S,68A4%08
5.451806

$.607450
5.562146
5.919680
5,47919s
S, 448242

5.410835
5.370028
5, 126542
5.290826
5,240015

5.2068e8
5. 165888
5.122114
5.n7410%
5.020272

4,972208
,93152)
4,00%808
«.AT71N8
A MGHORD

4,R)RaAS
«.780432
., 7618A7
4,737587
A, 716581

4. AST 48
a.083091
..671820
8, 657950
4.6640851

4.8306%9
..6219R8
a 610011
95933
91537

6. 58A 304

.. 577518
4.57182)

4,55990%
LTV IV
“.571a20
., 76R302
3.982663

15
7.5/9431
7.541454
7,503v62
7.80Q072
7.439076

7.402118
7.301082
7,3229385
70291143
7. O%R55

1.220n28
T.188220
7. 18845%%
7.11208)
7.07%30%

7.039%0e
7.000340
6,963(9/
6,927000
6, AnYHLE

69K 760
b,A30074
a.801089
A 767403
h, 185270

AL 701538
LILLETY.E S
AL832759
6,594 719
LITIELT)

A 530u12
6,5011v0
h.a035)8
A a31008
~la01h92

e.3/07358
#.33059]
AL2¥095]
5,257/53
6,219138

LFRLANRS)
6,14243]
A100125
»,05291%
fL N10GeY

5.97%09¢
4.9300m]
Coavnsng
LR R T )
LPEELIL]

1>
5.794310
5, 757485
5, 720027
5.617187
5.831065

5.390302
5.556721
5. 519087
S, e80915
S.aalsse

Y YL
4,869563
5,327496
LTINS
5.2813eg

$.203901
5,160625
5112271
5,064475
5.0177%

A9/ 038
4.9504006
4,001748
ARIIV9Z
LY EL S

RS /be
o, 74H07)
A T57130
A _T2H10%
&, 709/08

L70)581
a.6v1j07
n13726
A, 658119
n, 039420

A.02H380
4.b618308
.,605999
4. 604508
&.60810%

4.5v1160
5151749
S67yl6
o, 501925
“.575000

CN TR
“.99M 305
4.9%05404
s 765300
1,985504

“0
T.5hnuey
7.53000y
7.49480%
7.4614208
7.4204R0

T.38001 |
[ PELYTTN
7,810 Ky
7.2u003%
T.260unY

7.1\ s
7.1/6018%
T asrsy
7.101729
7.064098

7.080817
4.,94570¢
6.9%7427
6.9204048
T

AoRbeavs
LY
PR TR LYY
6,75652]
[ EPLYET

6.yl 7y
b.evrand
LICPLLINN
&, 699850
S Cnoane

6.50549,
6.490]194
fLads19
hels00y
6. 30un]y

6. ARGAL s
nLA5690
LI
K251 75
B.716200

LRy
6.150445
6. NRG14Yy
b, naldis
H.011176

5.903440
S.91nesy
SLRROKYY
SHSA21 Y
LN PR P

a0
5.7v0963
5. 787162
5.71197¢6
5,6150%0
5,43273%

5.5935n33
5.6554h8
5,51 3n68
5471400
5 a34521

s.891m1
5.35005
5. 415411
S.pbsab/
5.746010

5.202n1¢
S, 152103
5.101792
5.659022
5.010875

“.973874
4.037228
4. 001911
4.RA49? Y
A Rsan1D

4.Rp0924
4, 7m278
ISIN Y]
8. 73ydea
€. 717588

4.70308]
4681516
4. h050R3
n, t49A9s
4. t3917a

4.6277205
4,61959)
&, A 29R)
& ADualy
4. %980y D

4. 58403}
a.507n53
A.%735060
LY EY )
“.5ah003

a.559n10
LRRLYL R ]
e, 5710
4, 764750
3.901477

50
7.%04 738
7.529/71
7.492159
7.451151
7.418807

7.391/96
7.357440
7,311043
7.273897
7.284418

7.214750
7.177017
7.139/28
7.100448
T.059454

7.02254%
&.9dAyn7
A.953y54
6.913)900
&, R796%4

6.A%0]28
6.R21447
6LTHALTO
6.755418
h 725643

[STEIN]
LRLTYPIY
h.h27va0
6,594r55
h.S61500

6.523332
LRCLATEL
LR YCIET
6.822775
A.393r00

A 1604k
6.3270 %8
4. 285087
AL25nen0L
6.212518

6. 172~7}
A.1307/48
A NBANT?
AL 0a1eny
A.001051

5.960u54
5,020147
S.243676
5,K4R 710
5,20k ta

%0
5.176574
5,747/5%
§.71%K05
5871049
S.A3070a

5.%90940
5.852416
5,510252
S 472081
5. 432%a8

4.392898
5.353A77
4 83718y
5.274600
5. 246639

5.199033
5.151v05
5.099462
5.0503a3
5.009%30

4.068043
4.953390
&.992198
4.865295
.Y LILY]

.. 799738
A, 780857
A, 75R577
4, 752100
4.7g93n3

A.h972124
ALBA2HYS
A nb96n00
4, A55242
A balysl

4.629950
4.815aa8
4.604076
4. 5g8273
RTITATY

A.582038
A, 576203
COLTLPTEN
4, 5743A5
4.567R3

a.%01600
6.566vh7
6.517218
., 768509
3.982570

75
7.551311
7.5150m0
7, 482498
7. 46827/
7.400854

7.371858
7,339
7,30487
7.26R993
7.231819

7.199043
7.te3042
7.1270584
7.00164)
70814y

T.01090¢
6.97271%
h.9ansay
6.912178
ALA75Y2S

6H3T a0
6,M05074
6.778y1¢
LI LTY
[ PRATTLr]

6,862/
ALBLINAY
AnlacSS
6.580211
68534y

6.521913
6.48510%
LTIV
h RQRBSY
6, 342440

6.3519n¢
8.3151493
6,.274750
6.2%u50
[T

f.186p0e
LERFELI P
LI LS
AL0RA5S)
S.9uN011 7

s 940day
5,01 19n
S.nTanyg
B.Ren;Ny
S MingaT

75
5.775.49
5. TuSaha
5,702508
5.A5AKT2
5,620255

5.585u41
5.542095
5,500806
5. 86039%
S.42n53%0

5.3811498
5.350%90
5, 319532
S 274295
5.22na797

5.187439
5. laksss
5. 0g561Y
5.064063]
A.99A/5%

4,950%4%
.,923872
«.RY2500
4. A60390
8, R27]108

4. Ap a0
A 781508
4, 7%0n10
8, 722630
4 767180

A AYHYL S
ERLLARY RS
A bb4/R]
A, bunnRT
o, 831013

4.624/00
8600728
6, 61108
4, 506322
4.%81>23

4581798
&, Stundp
«,582830
4,572 3%
4.563474

., 567807
8,5714R4
a.567518
o, 75M308
3.97395

1ou

7. 54401/
7.50652v
7.4711%0
7,485958
7.40500,

7.402007
7.450562
I CLETYY
7.75491/
T.22625%

7.193100
7.150702
7.120t106
7. 08191y
7.0a173y

7oy
h.96/16¢
6.980853
LTI
LT ERRRY

h.M290 30
6. 79%03%
h.l6HE40
A 789130
6.70%65y

8.nov /3y
LRGEL LT T
H.oADS3en
A 57548
LT TP

6.510200
h.AT2010
6.436859
5. &11vA0
K. 38334

b.3835]10
6298562
6,200¢70
4.23007/
A IVT09s

AE9s4N
6106043
5064347
h.022471
S.uB12%s

H.Gaer25
5. 90VUHE
S.mi29ey
S.k3691¢
G.l9unty

100
S.765419
5,729/u)
S.A91AL4
5.6520095
5.61%387¢

5.576509
5.535249
5.493569
5.852606
S.414y33

5.3/923%0
5,345,229
5.405159
S 265814
5.219557

5.176912
S, 133474
5.08R905
5.037504
4.0u9452

8.950194
4,917089
4.A87103
. A5282)
8, RZ3K50

4.799024
DI ST
A Ia8)80
4, 720834
.. 70720y

a.ngl660
A nl1855
A, npl2an
PTLIA
N h3525)

4. 62654Y
4. 623810
4, 812360
4, 59553
4582998

85791817
*.579523
576995
“.h12944
4,56/705%

4.562/%0
“.569711
a.575v07
o, f0986>
4,08uuRy

-131-~

145
7.9eR 71y
7.494855
T, 402503
7.424503
7.391120

7.4520/¢
7.32148s
LY Y]
7.25216y
7.713878

7148904
7.16011Y
T.10424/
7.06900¢2
7.0335008

699307
5,955v35
6.9280H8
6.8%2u208
L AT Y]

CR LT T
6.790va>
6. /60509
LIEFLTET
6.6ysaly

LRI ET PR
4.053y83
a.59Kb20
6,90haYY
LRSI L]

LTI
6.8b 89y
AL, 43) 3%
6, 49430n
LEELFLL P

6.3570Y)
6.300(%0
5.203293
h.22158,
©0.18116Y

[FTITLS
AL 107320
AoDnl0Te
6,01%032
S.q97936¢

9.¥34/38
S, MY 800
LYY
LPLEVETY
S.uagRs

129
5,570
6, 721405
5.hRaSY .
5,6a8719
5.60739¢

5.5637e8
5.924081
5, a8615/
5,448805
5.408870

$.370400
5.332050
§,295925
5.2%/1v
5.2126%,

5.1653H5
5,12178%
5.0820v1
5.08162/
4.980980

DR TYYPY)
4.9]8a0/
4. H81112
4 dunstl
“ ARS8y

DLPITH
4, 769551
“, Ta92Hs
RPINLY:
4. 705438

CRLCLEDE]
“. 675022
L. 860913
o, huduh
A h3808>

4620997
4.6)059s
4,599807
4,58A800
4583748

L. 583109
“,5873%¢
a,5/9d83
w.575986
4570041

a.965400
“.h62280
&, 5HT719Y
“,/6R103
3. 98hn00

ihy
751963y
LY-LYPEY
[ACTEEXT)
/. auD 0y
7.4 mn2e

I3 CLYLY]
/.31005/
1,201
7,235
T.o2usule

roiroeldy
7.13/¢08
T.0venvy
T.05/cl0
7,019k

ALYV
LCTLTER )
A 9 nohy
b.Rangls
LPETY PR

o.muer1l
AL Trvsly
AL 7240v0
[IRP7EEDY
A.onnase

I SLITS)
LR PR
~L5Y3.25
921570
n.92119s

h.avlnby
6.a0lv/)
h.owgl s
8.303¢1¢
AL 854549

a.5¢nvou
LEFA A LINY
#,230988
h.lilove
~ 140508

aLleviun
6.08730y
LR TP
LRTYZLY]
9,988 708

NLUghsr
LIy
h.MavAnY
AL IS FWAY
N lesnss

150
5. 7588y
4. 721198
S.hisu/l0
h.530 162
. 5ybydy

5.50529
5.9¢2020
5, ar8827
%, an083e
RICYIPLY I

5.360a10
S.3195038
5, 2/0v3e
5, 202/%4
5203573

5.102087
5 1len2¢
4, 008580
4.020u35
4, 940p%2¢

. 90770
A %ulens
. R/01T7s
A Bslulde
LR PLEL}Y

o, 7o8vay
DEIIYETS
A, Tanobd
4. 7¢0v]0
A Ayuyne

CRCLETNTY
A.87249¢
A hBOSTe
a. 43906y
LA

82069
.81 7a8>
4, 6045%
. 5y3903
. %3304e

4.9/m003
o, 578420
S/anbe
“.5/311e
4.%0 /800

~.50H0%
*.57131>
a.%0hv03
4, 705093
$. 987204y

20u

1 avnorn
oanlyis
[CTIETE
R TIEYA
7.33785y

AR PLTRT
r.o8tany
LI
Iy
IR TLIY

RS TLATAY
IS
LLYATTEN
RS EATANT]
Tooul1imy

6,9592n,
6,925y
6. 4N,
AL Halven
PLITE

fLIvAB AR
6. fouadg
L IREAEYY)
ERETY M
nLAL w1y

6.6945un
£.n06s48
ALY Nty
r.58730m
n.Sudern

[SCYZIT
foeendey
bLayesy)
6, 3/159n
[IRTTIOIN

6. %unsry
h.lo9iny
b.23050,
o.1vAe
LAELEA

6112414
©.08uy/n
F.0ch07n
ERELTLE
EICTETRRY

S.ulnrs
SRR
~Asiges
EER RS
EPRELTLLREY

2y
S.733y0a
5,700/
S.h819AN
“H,h210A]
5.582145

5.98704 7
5.501020
5, 4600872
ERITLLES
5. 36234y

5. 54457
S.3102RY
5. 2/%n08
5 28m687
S.lylers

5180848
5 0v2em]
5. 090290
5, 008992
CCLTUALY

[PLPIYTY
A, 8%1980
a.857000
LRLERTRI
A ROADT)

A.781 18y
.. 757 /M8
6, 182100
a_71080¢
a.69r2my

a.6/03%
4. toHyUy
465488y
D TLEY)
D PZETYY

a.h1I910
CTITLY
4, 59qnny
a,Syayhuy
RTTICH

o, 5i9zn8
“, 576009
8.571841
&,5009%
&, 5%6v71

4,501340
LRI LRI
57484
., 78t01e
$.91580n

¢

foa100
LR R b
7, 4ur0T
7. s0un?4
1.4576%)

RTIRY
ETLYIRY
1, 3095,
LR TITY]
LR LYAL

LA PITEA
Tonwnsng
7.05/060
7.0]142%4
LTS

ALSsr2ln
LYY
TS
h.A30094
& 100V

[ RYIYLY]
AL Tatinn
PRIV
A orubaly
LRLLYITE

AL R1629
AL SBFARG
LIYSRYYS
AL N2rone
AL ausvay

ALesian/
EXEITILT
LR PO
LYK TSFTY]
[YTYEYY

ALY LAY
AL ooesan
A 211500
A L21UAL
ALoreon

AL noveds
AL Narakn
IR Y]
LTSTE
N.eghans

Nore s
N.AgegTa
S.r221an
Notavary
N rsegsi

Pal]

oL rpsuns’

4. 624700
S.h37824
S.h081AS
NLAI71AS

N.h37695
N.aBaLHe
LTS
S, 408580
h.871812

“.431507
%, 289818
&, 792170
L IR
S1vowe

N.tes208
5075350
5.0371°y
&.08475>
4. Qa4 Ny

a.90/848
aR/GIAY
4.A54310
a.n2%8ny
4. 7un11 7

4.76783)
A 72982
AT 5140
A 711278
&, AQNgaQ

LRYRY AL
LTSN P]
L EIELY)
h3412)
82V 19y

A ALZOAY
rO/37s
.. %9784y
4. 58700y
A bpr9ve

a.N71076
4, b/r08s
L YILLEY
.. 508 7In1
a_ spreny

A Sni20y
8.577144
LAY PR
a, 1onITY
4.9890A0

s
foeantty
Ly
1, o3y
7, Aan1hy
LEREEY T4

[BPRTTTYY
f.oma08
r ounrey
foinarty
foveasns

f.livavhg
YTy
01895
8.9viuNY
B.uh 0y

LR LI}
LRLEYIYY]
[ICEETEYY
6.%/13h8
6. 'v0dMY

6. 3vnhy
LR LT
b.evives
&raiy
6.5 36303

. ruiene
aL.=nUSHy
6. 14nMy
LIS 7YY
e.eravte

LRIV ETY
LR PR T
LEREFA ¥
b, 4ndiny
LPRTELET )

[ITILILEY
NoornyaQ
6, 1vsluy
LR Y0
hLo1aM208

.Y ent
B.lrllng
B.unaone
S.¥31nvy
D.owinny

LIy
EREETVAEY
S.eanson
EPRELYITTY
S tasnsy

sy
S./n2lle
S, ra8109
Y.rllu58
5570528
ERRILYLL )

S.40111s
S.allv12
ERYLIZTY
ERLIPLY]
5492182

9. 4)100Ha
S.orineg
S, r%02876
2. teAv0/
5.19250¢

5.0 u%80p
5.155378
S, n12179
467290
.. L3208,

DT e
PETYSTYS
A hup4s
LRI YEhTS
LR LYRT )

CZYITT
o, 73480y
LIS LI'LY]
&, fuousy
LY. FELYS

LLLY LY
“a.ruetat
LTV RE P
.. ~32eMy
6. helong

LTI
LYCTTITYY
s, 592603
a haeiny
s.tnlvet

YA TY
a N7 16
Y2 PLIY
LRRLETTLY
& 5e 7%

LYY PTYY
ERLLLYY T
a.5h23%0
., ‘osvus
3.984348

Table 1 - 2



Posrov ownve

*PHen N—mOD

s
eray
wowa

32.0

52.5
33,0
33.9
4.0
8.5

$5.0

350
19.595840
18,482593
17,51R34])
16.32757s
16.7276KH%

13.770382
15,583%9%
13,8738
13.729424
13.0p7885

13.0950R2
13,6795n9
13.060314
13.06780/
13.05088%

1hoan2n
13,038340
13.620326
13.60a2n8
1%.59007%

13.571944
13,560058
13, 560800
13.531284
13.512248

13.4041K2
13,400345
13.425822
13.305764
13.287750

13.187039
13,071148
12,940405
12.79%%49
17.63005¢

12,4425%50
12,732¢a7
12.0048500
11,7700839
11.52871%8

11.787913%
11,04785%8
t0.R13010
10.577208
10,35n93%4

10. 1550691
9.971093
9.793792
Y.h27065
S.a17218

350

9. 380547
9.230377
9.143053
9.07429%
9.0165%94

8.970933
n.941154
8.920158
8911655
8.905977

#.A%40069
8, 808861
B8.A39497
A.R10248
8.789613

£,76992)
8,747809
r.72017%
R.689348
A.6591He

8.63200%
£.60052a
A,579387
8.539760
8.500788

8.ab8833
8,a00018
0.407602
8.,3/0/7%
a,330977

R.2V9) A6
8.209526
A, 237639
&,201611
LIS RAREL]

8.139557
6.100349
8.056710
8,020033
7.9909n7

7.96)100/
71.922108
7.080406A0
7.A815%9
T.807310

7.710%8%
7.72¢501
T.087148
T.850818
T.016/36

a00

15.684/98
L TTYRT)
19,7298
15,72%81
e, 409003

13,654300
18, 631788
13.707122
13,709 /58
13.095570

13,6885
1%,07a018
14.870110
14,680092
13.a%8220

15,660157
13,620v89
13.613493
13,800018
13, 98R/0

13.5/%0%0
13.55R1n2
14,930 7n7
13,524,114
1%,510428

13,4895y
15,453ve9
13,803008
13,34 4404
13,2631/

13184702
13, 046008
12,910037
12.755182
1?2.581vre

12.3V1e97
12,183 /40
11.9%An00
11.71ny08
11,476,380

11,28%097
11,00%004
10, 7640602
10.537472
10327372

10. 18159y
9.93748v/7
9.757512
9,5v7160
9658152

“00
9.337339
9,227142
9.133474
9,05H31a
9.008291

B.900097
H,95R4e8
A.920821
A.911178
H.993902

H.Ab3ive
M, Hel106
LYELSTS ]
R HKA 711
4.789;9

8.767215
A, Ta0bgn
R,7120K3
AL 6BR ) 4a
R.682000

B.63100%
Hn.599e08
H.569545
B.53778
A.502798

H.6l0817
A, a3921y
" 401187
H.3600
A.33n/80

L4 LULT )
M, 202850
A, 220002
£,196854
M,101 98y

h. 125706
§.090/15%
A, 05h072
A.025n29
7.987000

7.952/97
7T.91ru0e
7.882010
7.801015
ERRA LT}

1.7%6a08
7,71927%
7.085142
T.084179
T.0114%02

ash
10.h6,200
11,946,721
12.90n970
18,04 7440
13, 74nnag

14.h0298)
13.77244%1
12895702y
15.700055
138.689414

13.6858%y
13, 87R019
13.A0ReSY
13.A52800
L3.634010

13.04049]
14,02]60>
13.h07ud9
15.592159
13.580670

13.%e4940)
13,59179y
14,54g6hy
13.5114n7
13.45017)

13,404458
15.6265H0
13.s50uwe
13, 79580
t4.70/400

14.092901
12.963004
12.A/nuay
12,68n44601
17.491178

17.29168%
12.07137¢2
1. Ren??2/
Ll.AL0H60
11, %7910}

Vlolaue?t
L0, %us278
10.87ubdy
10.455601
1IN, 2e7nes

10.057687
PRI
9. loe ton
9,54y sy
G.ulehOy

450
9.09715s
9.198425
9.116538
9.0a00806
H.9878Re

8.951n10
B.932475
8.920752
AL0B1T7y
B.A9T697

LELLIBE 3E
LRCELEL T
BoR2VSAS
A AD81 28
A.77728)

H.75607%
R, 7329H0
K.70768%
A.an0)20
A.65340%

A 62489y
8.593403
d.80054 7
R.6v 164
LIPATVS O

B.ab/92e
B.82093%
8.309068
R.45712)
A.32586,

nPV10Y Y
6.258921
R 274600
AL 18eK9)
A.1a70%

LB VR
B8.0a%%6/
A.051032
A.012818
7.979808

7.980170
7.708559
T ReYY S/
T.h3s8ay
7.7991%

7.75124)
T.71183y
J.670008
7.n4vuls
7.604198

500
9.19R800
10,962493
12.37%¢6n%
14.019824
13.799121

13.643559
13,69R439
1%.6087820
13, 472788
13,607n0

13.681579
13,649078
13.042480
13.n38u55
13, 62R0a1

13.813422
13,599/91
13,5849 34
13.5725%4
13.560019

11.569]42
1%,552074
13512087
13.489055
13.468715

13.430315
1%,3%87087
13, 314804
13.231647
13133552

13.025/%9
12,R90442
12.757050
12.546175
12.607472

12.2138n04
12.00%/278
11.776842
11,5426}
11.30A429

11.0781ce
10 ,14973
10.h300eRy
10, 41RpvE
10.215/22

10.N1R /48
9.837409
9.n73569
9.525879
LRI TY RS

sn0

9277535
9.178425
9.097642
9,035v30
A.3u87 /701

6.950578
N.929025
LAV YA
A.909s18
LT

B8.A8p197
A, A53578
M.A28118
A.A01066
LY PEDS

B.75A/98
A,75093)
A,7008)8
a.873807
R.6a9609

LIESUIZY
a.5sl3a9
8.552406
".526730
A.491v78

A.a52/10
LIESETRT Y
R.38A013
f.350264
nns171L

A 28818
R.288%2%
A.214003
M. jB2HNS
R.140va5

f.113099
A D056
A.Dab951
a.030937
7.975248

7.941392
7.901/a8
7.R6%$72
7.826v18
7.791/97

7.7%0112
7,710%0%
7.471170
7.55529%
7.5991n00

550
s,336003
A.90M11¢

11.0113%)
13.310267
Lisingls

13.8091982
13,562vH2
13.%550d77
13.5/0844
13,58258¢

13,592137
13,5R7940
13572187
13.56150y9
13.560309

13.5509A
13,5u4840
13.530112
13.%17/80
13,5057y

13,689¢03
13,4008)/
13.846527)
1s.408112
13,36143¢2

13.307580
1Y, 2unv1 |
13.1715ve
1307707y
12.975151

17.H50806n 3
172.725049
12,5767
12.607c4 7
17,225n09

12.033098
11,826579
11,6035/
11.%82192
11164061

10.946u014
10,719824
10,504178
10.30239y
10,1405/

.93 /n0
9.76nAxe
Y.n0esne
9. 4nROWD
V. 3en108

850
Q.23u000
9.141252
R.072558
9.017v«]
8.9693515

B.936137
A, 9lAvqs
R.91p0n3
R.9078%8
H,889/86

A.Hb339s
M, A3q92qy
AMALAOTL
K. 797388
A.771>6)

B.747 /R0
B, T1qb2s
AL bY2571
M. 66AYT S
R.637/30

H.802/90
”.573/30
R.%4n033
H.511092
LIS LTI

B oa4L508
LICYTPS FY
A 3733RY
LIEVSIL N
B.30069Y

A.200930
A.23%16/
A, 20AvA4
LERRALYSS
A.1anv3)

H, 094528
A,D82102
A.029632
7.997v9¢
7.967111

7.93nen0
7.A91371
7.851v04
1,838/
T.77198%

7.731v61
T.898087
7.80%U51
7.877068
7.%898 %0

o0y
&.a90v0y
7.56109/
LEREAALY
12. %001y
12.9710608

13.18/7104
14,503/00
13.815171)
13.420187
13,450%51

1%.46215)
13,4765%A
Ls.s8lony
14.49U10¢
13, 48%vay

13.67801
13489712
13.458597/
13.432939
13.423481

13.%0l10v
13, 56158
13.42790¢
13.289118
1324081/

13.1/700¢
13,10003%5
13,0129
12.91%/78
17,A10/%8

12, 692343
12.59455%
17, 404828
12.237745
12.051910

11,4559
11.8%7217
11, 4a903¢
11.23%096
11.01907/

10.8yve8y
Ih 600327
10.395801
10,199 /8¢
10,021872

9.85412¢
9.69011>
EEELIL]
9. 405801
ERY AL PITY

600

AL EEYN]
9.11303%/
9.04/070
8.,996587
H.960018

4.93615¢
A.921212
8.90959]
8.900491
LTI

R.asH/ay
8, 32108
M. RO7IGL
A. 7810489
A.75%0s

AL 757810
"A.710170
~.681005
H.b54150
#.62915/

H. 599183
A.564378
A.529509
A.49803/
B.ab2eTe

Y.as19?>
A, 398053
H.3y9a50
H8,320a37
n,281975

A.29%417
A.229200
A.197008
a.157674
H.120/50

H.onbr%s
A.057365
h.02302¢
7.988400
7.957%18

7.914390
T.ng0043
7. 441050
7.799121
7.760nm0

7.428201
1.6886/00
T.083761
T.6080%
7.577e01

-132-

(317
3.437u01e
6,17254%
8710412

11.366¢03

12.32293%

12,71620%
12,9/995%
13.1223¢8
LY. 21953
13,2804/

13.420974
15, 34891
15.%0299>
12,3756y
13.375097/

13.3725/9
13,3660
13.352¢01
13,382501
13.30971v

14, 280024
RFZLYLY]
13.2089%¢
13150291
13,090200

13.027357
12,95130%
12.86750)
12.76900}
17.6530Hy

12.5262%
12.587521
12.2332%8
12,0858
t1.08501s

11.6v2577
11,8934y
11.295%99¢
th.nysy/s
10, 485509

0.8 7v04
10,4810/
10.2935ny
1N, 107561
9.,93130%

3. /0667¢0
CRITIYIN
Q.4 /Runy
Q.559927
V.85V

050
LERELES N
0.087137
9,0203%2
.99 9
A.9eR/02

B.Y289a/
LIRTSTLE]
AL B9A%LS
A.HBen0L
h.8/0402

H.850583
A, merany
A.799511
B.771491
H, 749958

B, 729,289
H,70163y
A, 68900y
LILEEY)
8.61¢03¢

H.590 VY
#.560003
8.5209%4
Aabv%
A.es9910

R.a16587
LRI
8. 308428
LEETELES]
a.2/98%5

B.oanely
AL 2159352
A lundens
Holeb/]e
n.110e4%]

L YATE Y
A, 0808¥0
A.009v2e
7.977+97
7.9a208v

7.901810
7.n032u8
7.R26¢13
7. 190388
T.lamgls

7./0839)
7.060321
T.6370%¢
7.602¢18
7.5 741y

100
2.811u010
5.234954
?.lvlnde

10,42912>
1l.0i509v

12.21%612
12.59h11%>
12.M1v08s
17.4091b}
14.0073¢27

13.13%693
14, 182u4>
14,2139/
14.231en0
18.240/1>

XYY
18,281007
13.231 75y
13,2105
13. 1822061

14.133300
13, 119406
13,0703y
14,0121 %0
17.9370n0%

1780wl
12,8169y
12.712110
12.0us03]
17.493¢0>

17.50%378
12.2¢%07>
1/,.004822
11897306
11.71V0he

11.5938 148
11,5803
11.156s73%
10.95177¢
10, 74908y

10.53102¢
10, %0930%
10, tans08
[T EERY
9859917

V. oveosy
v.5e 7103
Vv.ALTuod
Y. 30935/
. 2ysoly

100

Y.120018
9.05815
9. 0v689]
H.904u20
B.937v11

H.9g540>
n.912e10
A HYS05%
AL.R/B78Y
4.800}35

“.838vYy
LA YL L)
A.7v109%
n.To/v20
*.Te1s09

H.T711e9>
n 68R100
B.o02358
B.631a0Y
K.5v93] 1

H.%ovave
3.54000a
M.511823
L YA L
LIYTIETY)

H.4ulull
H.308e01
H,33n300
LR TIELEY
h. 270483

n.23608¢
. 2U1vbe
. lofshe
H.1shalw
LRI

088018
n. 089828
T.99 740>
/.90%0238
7.9¢88/0

/.4v1s60
LA LI
7.415178
7.71087¢
T.Ts1t5Y

IR A AT
T. 60w /ing
T.632as1
7.%8 v
T.951 /608

150
14396k
3.957361
6.3940 %
H.TIn24

10.215%c0

1h.lu’sin
L1,6v/2n%
17.08A0
17.35ng0y
17, 56A1 44

12,4 /M34n
17.760941
[TRLER LY
e nplyty
1¢.917975

12.932100
12,94434n
12.950%0y
12,9214
12,8959

17.Hobkysa
17 AzAyng
1270298,
17, 726204
17.50084;

1.582¢4%
12,4v209
[PEETTYAS)
Le.2vngun
[FRR AL LIY

12,04 309
11 Av99as
L. 7ud9ne
[ARRFACAT
1l,610vhq

L1726/ 78
bl nohres
10.5/9¢70
10.689300
10,5005 70

(1R ELEAT]
10, 16808
(2% LT
9. n3nafg
Y.onR10/

Y.9alvly
9.42700,
Y.
YLouny
AR YL

£
¥.006an/
4011587
B.9/0514
B.9431%
B.V2loVv

H.911aHY
#.9068vd
H.AKISRS
HoMp gty
[RLYEIL

V.l M) 7
b, 7v1210
Ba78907%
8.74n810U
. 72008y

b.AYNR/ 40
LI YIYAT
H.63T790e
E.6077/0
a.5/18/0

6.56 7370
8911583
4.409d13
hoaan78
H.oay9Yne

B.3/9)01
LIS TR P21
H.30074)
#8001
h.28/yny

h.zldnen
¥.1/9yhs
nolatons
Helllbay
K. 077v0Y

B,03506,
+.0008%1
1.987020
7.93704y
I TILY

[RLITTLLY
7.AeouN/
TLIVINYS
1.749197
1.799014

[RLEST 1iF]
7T.6%70r
f.0ud87/
19811703
ALY

apu

0. Apeahn
AIEREL24
h.v6ngns
ERTLY RN
H.Va/lan

LRI RN
16, JengHy
11268044
11.naddon
1.eg1eup

12.1802%2
12,2/112%
L7, 485504
12.4b4h0N
17.%4074

17.560918
17,5845 70
17,99 4201
12,5124
12,596 2194

12.58200n0
12,508312
172, 450264
12.407311
17.460011

17,704 385%
12127000
12.071438
11, 985007
JRECELE LYY

1. 71PN
1. 4740100
11,037698
L1, /00830
1Y, 12Kaas

10.955670
10, 1848/
10.ALH7S)
1n. 48081y
10, ,8H208

La. 13084
LRI YYY
Q. neYine
9.hHyeL
9. nuu iy

PISCYEV]
Q. 301058
G,/ 1evel
Q. 137 sMa
CNYARLTY

o0
¢.ninss
H.Q/)3n3
n.vsa8s
LR LY
R IRy

H, 9yYNYhY
LTYLTT
LELYAR Y]
H.HaTaTe
ER LYY

H. 1908
R, larghl
K. TN 787
H.Tgnoas
".7on29%

n.669057
H onsubAy
H.K09179
n. 580 A9
B.5%10H/

#.51931y
n.oaglin/
H.oaa? vy
A.az1824
H.3890A2

A.lan/on
K, s10dNn
n.2nenty
AL2577%0
N. 220529

LR P aa)
nolevonn
R.117180
A.n62310
u. 089002

LTI X
7.984903
7.98 7000
7.90997%
LACYTYLYY

T ASNanY
7 A0NS1S
7.750en1
7.7 %180
1.he21N 7

T.h5nuAe
L SLLTSY
7.587198
LICTYTS R
T.h0 /880

Table 1 - 3



http://l3.fn.9e78
http://12.9-.33ln
http://I2.5y6t.25

s

97,

99,5

™

350
7.580560
7.545417
7.51352%
7.47R37]
7.8an080

7.39v1e)
T.302548
7.329680
7,299478
7.280%511

7.222081
7.190%23
701592727
7.1152%7
7.0721%9

7.03%013
7.,004363
6.922958
6.936702
L EVFTY

& H59202
6,822370
0.793595
6.770319
6.739643

6. 20660]
6,A72047
¢.n39601
£.A01096
6.5021N03

b.53051 ¢
6.502377
t.67373g
6,4400143
£.405%05%6

6.387949
6.332376
6.2979s1
t.2h9104
6.231 7k}

[ERY-LERTY
0. leusl?
102172
6.067348
¢.015830

FICYLPIN
5.936947
5.901862
H.08,85%0
5.470211

350
5. 78967/
5.7%3718
5.715953
5.08H598
5.n51868

2.607450
5.502140
5.5196h8
5,479 %%
5.684242

S.410355
5,320028
5.32n842
$.290426
5.249415

5.200868
5,16%444
5.1221 14
5,074105
5.02n0272

A Q972400
4,93352)
«,905808
«.A77108
DRI

o, H1H6FE
o, Tu9e32
4.701887
4. 737907
4.716581

«., 897148
«, 684001
«.571820
©. 657950
«,04005]

“,630059
“,021988
4,810011
,595933
4.501937

4.584308
~,%81v87
4.577847
4,577%18
»,870421

«,5%990%
,562944
«.571820
4,70M302
3.987063

A0y

L7594y

7.5814%
7.508%vn2
7.409n/2
7.,439970

7T.402118
7.381632
7.%22v3y
7.291143
T, i%He%Y

7,220028
7.1pe270
7.18855y
7112085
7.07538%

7.0895n00
7.000340
AL90319/
6,927080
A HEE1E

A.ASK 0y
8.730673
A.A01089
h, 767403
~.735270

n 701140
6,608y
ALNIP2HY
H.59R/19
6.565353

6.530612
A 501190
n.883328
h.851028
h.e01092

LIS ISPEL]
6,3503v]
”,290051
8.257453
A.210138

S LISER)
U
ALTOD12Y
~L052919
AL 0laves

5.9734092
9.93%nn1
5. MYN 42
s3T50
Y.A8N36N

400

5, 794410
5,757335
5.720827
S.617187
ERLEATLS)

4,590402
5,6%6721
5.51903/
5.480915
5.ea145¢

5.4pev00
5,309763
5. 34749y
5,2025H4
ERFIIRLL]

5.293901
5, 160605
5.112221
b.00437y
5.017 744

PR
4,930408
4.901¢768
4. HT78%92
4. Haby8]

A.A15 708
*, Tyns?]
4.7%7130
A, 724105
4. 709708

&, 701581
4.69110/
“.0/3726
a. 858V
639220

4.620480
LRLILELT)
»,605599
4.608593
4,60410%

4,591160
..5/3739
a.507v28
“.571192%
4,573009

“L 500757
°,550305
4.50%308
4,78%400
5.98%%06

%y
7.4%0nnuy
7.5%0h48¢
7.4v4n0y
IR
7.e0Many

7.3rN1]
T.xh0an
7 AIntny
7.0870385
7. 26694y

72011174
7,1/41es
T.1e18¢
T.101729
1.n6sKau

7.0%0817
6.995707
981421
6.920408
ALHARG2 |

b Bheay
&.AEBAG/
. 7He 33
A.TSB%2)
6.loning

LRIl
b E9rADY
EPLVERIYY
£.599856
[TV IN.TY

6.525490
t.%40193
6.65m019
6.47801%
8. 40un ]y

LPATFTTY
b, 42569y
6. 2RNAD
6251159
621221

LS RATYY)
6. 136445
B.PHY LS
poOT4) s
&0 78

5.9nssun
5.91na5%
5. RHURSY
[TV
5.k 454y

451

5. 716908
G, lullog
5.71197%
4. 75038
5.n3273%

S.543m38
6,555366
5.513808
5,41 808
GaLdan2y

5.391611
S, 150058
5.215411
S.p83a57
5.74001p

5.207012
5.15¢108
5.101792
5.05%022
5.01087%

4.975474
©.987p7e
.09l
ERLLTAFE)
AL H3ab10

“.Rpbvzs
«.7/n2786
o Tavans
“. 730804
6. 71755

«.7030A¢
4. eglhlo
LT
&, huYHIS
4.83917¢

a 827209
4,019%9)
s 812981
4. AGuNLY
CRRL Y L

4.5n504)
CPLEZALE]
4574900
w5 75072
4.500008

4,559010
4, 56257y
4,%71001
a.,70n2%0
3.u8167/

S0y

7.504 /08
T.82077)
T.492159
7.65115]
T.41R80)

7.391 /98
7.3574RQ
7.8010k8
7.202097
7.284818

7.7142%0
T2
7.139/08
7.100348
T7.0508%4

7.02256%
6,988957
6.051y54
6.91%190
&.P7981%

6.850] 78
6.8214h87
4. TdR179
h.755318
6725043

b6, 698980
H.ho&3ST
A, A27V40
8.595A55
[T IRTTY

6.5214%2
5.483AR8
IR )
6.422075
#.393890

6.3804r1
6.5228%
4. 285R4T
6.250801
6.212518

AL1/22T
A.130/48
A NBALT2
LTS TLEY
A.0010SE

5.900654
5.920147
5. 4800
S.hasrin
LICTETE M

500
5.776%7e
5.7a77%5
5.713825
5.A71659
5.630274

5.5909Y40
6.552a%0
$.510252
5.47208)
LIS ¥ETY )

5.392698
5351877
5.317353
5.276690
5.536619

5.199853
S.151y905
5.0099n2
5.n50344
5.009530

%.96B83543
4.94%100
4.9021ve
~.R85,95
4.A28592

4.799/38
4.7080857
4. 758977
4.732)00
4.7094M3

.. 0692170
4.h875%3
4.489000
6. R55242
A.h410941

4.629950
4815048
4.708076
4,598,723
4.590759

4, 5387C54
4,%70¢03
4.570248
A.57444S
4,507%03

4.561000
4.5068v07
»,572278
4.76A509
5.987%70

950

71.551s01
7.5150n0
T.482un
T.aangl s
T.419054

7.571050
7. 440913
7.3083n7
7.56Rv9s
7.2481619

7.190043
7.163g42
7.127908
7.0v1n11
T.obtvev

7.010u0¢
6.972¢13
LR TUR AL
IV
AL RTNYS S

n.H3T fnn
6.HG502 8
A TTHGTE
&, 7aAn07
BT nuM

LELL PN S)
nLbunBAy
[ rees
n.SHOZT]
LERLELEL

£.521943
6,485193
.46tV
LICREL L)
AL 380en)

h.351542
‘a.31530s
AL2747%0
AL 23Ru5y
A1991AY

LR L-TYLY)
a12%v1e
6L ORDN]
LR LY
S.99n117/

5. Ge9vay
.91 8yue
S.RIRRTE
LIS ¥4

[ 7

550
5.215269
5.765n88
5.7072:08
5.A5RL97
5.620053

5, 58504
5.562095
5.50N808
5.46040
S.420%%0

5.38) 39
5,.350%qu
6315042
5.273,9%
5,228,317

5.16743y
5, leas4y
5.095805
C5.06kud)
4.99a75v

4.95994%
497372
«.h92500
. ABN39Y
PO PRITT)

4.K016Y8
“. 78150
4752510
«.7270380
4.7071Re

CRYEITY)
.. hgInos
4. 0ha /L
PRI IN Y]
4.831013

a.62870y
..822/7%
a,811083
4,508372
..%81578

4.581708
., %p4020
4.5871%0
45721 %
~, % 8y7a

8. 5078M1
A,573gms
4,571
[IRELELI
5.97%w7)

-133-

600
1.5a4n)/
IS LAY
T.ar1158
T.a359%4
7.404%901

7.81200/
7.430342
7. 288560
LTI ING
T.72202%%

T.198106
T.196102
7.120100
7.98191v
7.081/%g

7.uus17s
LNTYIVY
LIS
NCITYIS
CTSIRN

h. A2V 3n
6, 19503y
6. ToMasD
6.73913%
0. 10605y

A nOY /Sy
t.A39H04
nLA0S54e
P EA YY)
AL bAkang

£.510200
6.872010
AL ulpesy
.4 jYRa
TP

b.383510
LRva LELYS
n. 260770
h.230077
n.lv/090

LT
~L 108048
A 06634
~ong2aty
5.98123A

h.962s2>
AT AT
G4l thy
EPESLLIV]
q8,799n1

600

5. 76507v
S, 129/81
5.691614
h.A52093
5.61557¢

b.n16309
5.53524y
S.493569
5.452008
S.41493s

S.8/923%
5. 548223
5.35031%y
5.265814
9.219357

S.176v)e
5. 13367y
5.08890%
5.08/508

R TTIY]

4.v501%0
..9l /0y
a. 487198
a.n5282)
4.H230%0

“, 1923
.. 771341
4703187
8. 727834
&, 70/20v

«,08/0h0
., 6/1p55
w.00llat
“.na0 /54
. 63425)

4.82604Y
4.023p10
a.61/500
.595334
4,5087998

a.5/9787
°,579523
57699y
4572408
..5670%

“,5%62/%0
.. 59711
857590/
a, 709805
3. 080eny

o5y

Tohens Ly
T.Avia5Y
7.48256%
T.agvs0s
7891120

7.352¢/1
7.321488
7.2pnte02
1.2597109
T.213874

7.1/M508
T.16n0lly
T. 104201
7. navenyg
7.033%00

6.9¥5073
6.95%935
5. 92a0HA
6. MY 020
LRLEET T

6.8 1RvE>
AL 79094
6.760500
6.72003]
A 893079

6.h0500%
LR SR
ALH9Hn LA
b h0mNY,
LERETLLNY

TYOT
[ITTIEINY
6.43189s
6, 39MA0n
[T

6.33289)
6.5001%8
6.208293
R ZARIN
AL LKL L6y

LERLR L)
£.107520
A O57874
6,015,
R IPTY

5.934730
5.Mu2360
5. ReYnUs
EPLPY FTTN
SR AT YR

o5y

S.7973%¢
S./21mu>
5. 884597
5.66R71%
5.607392

5.563/4n
5.526001
5.a8615/
5.4aH805
5.agAulg

5.370%00
5,33205%8
o 29592y
R.2%970
5.212458

5.16934>
S.121 /79y
5. 082691
5.031627
4. 98096y

AL 9earzn
AER2ETLYS
s.HB111e
a.Hub3])
w.HiHssY

. Tup5ea
AL 769591
A, 7ev2ns
a. 1201512
4./9%as0

4.58430>
s bi%02¢
6. 662873
«.64%68y
4.633569

4. 020997
4. 0109vs
A, 909802
~, 588800
a,583/%0

2.583109
4.58235
45798038
P YLTZL)
4,570581

4.%03510
4,%02¢40
&.90779v
o, 70m/03
LTI

an

7.519883
T.nghe?s
Joeatnis
RTLYT
R YL

P.3aAvsy
R TLITY]
T.2/119s
1.23RuS¢/
T.2us0Te

T.1/0u1
7.132¢60
/.0van9y
7.0%7/8l0
1o019ene

6999
LTI}
S TEIT)
6.B00.23
~.340038

6.8u671/
~ 11901y
AL Indnve
~.7¢0059
~.oshodo

~.050853
A reInbL
Y2 PZTY
*.559970
&.521193

n.avig9y
e anlyil
e.alllns
8.38321¢
TP

5. 4eBvoy
22T
~.230vab
e.?2110v0
~_ 170360

AL levinn
£ . Nom90U
rodouels
~.017259/
~.NehIne

5.9V
S.m0/uid
S Aoy
Sty
S.losehs

0y

S, /o0 iny
5.7¢1196
5.673n26
%.430 142
5.5vAyey

9.503¢9%
.54207V
S.eln82/
D.6a0bsa
S.apred)

53001
5,319503
5.2 1Ky 4N
h.2e2156
5.293873

4. 12087
5.11802¢2
5.063340
IR VLITT Y
«.9d083¢

s.vsnely
s.9uioo/
Apr04T3
aAa2uyy
u.B1a3m]

a, lodyay
. 708,10
o. 70085

70910
6. 6¥9vos

4.caYedo

a.028v9y

“.t¢009>

.. 583080

Sr0408
573629

a, 874,10
“.%0/eln

. 501005
$/131%
Sohvos
4. le589y
b.vngody

15y

7.avnomn
7,407070
L IELT
103911
R TILLY

fo426 100
t.2n sy
I.7~h§||
[ ITLLY]
7180611

LT
T 111 1ve
T.0/%00
7.039710
%10 LYY

&, 999¢8,
0.9/ uny
LELLUTY S
6. Ho1948
.49

6.7yno4n
AL Toeud]
AI3y g
LR LY
APl

LRLELELL)
CALTIE RS
LYCYARS T
&.53730n
8.504¢20

o.6/245s
TLIT
0.404¢2]
8877590
LR TN VATY

[ IETLTLYS
[FRLTTEN
LS Y4 204
[ISLLYN]
LA ELIA

ey
b.00enre
LTV
Y. 9¥nhoMn
ERTLINEY

S.Nuinry
S.nIe,
CYRTRNTN
YLruAryy
N inhn s

"y

S.l3%00a
LIRS
S.ehptyen
562166,
b, 582145

S.5420a 1
5.50102¢0
Y.ano e
[STSLLLYY
h. 58234

LRSI L LY aY
5, 310chy
PYEdALYAd
R PLIL NS
S 1v1¢08

9. qegsen
b.0v2gn1
5. 05029y
9.00839)
8.95U0y45

LN FLYVLY]
“.Hylven
“.A5200u
4.834150
&L RgHSY)

«. 78116y
A T52/my
4. /32100
a./1030/
669220y

8, 0/93Ve
o, 089S
. b5a8aU
4, 080929
o, 82h500

4.0)7310
&, h08yns
o, SvvEny
. hvaYhy
LT LIT)

., 5/9408
DRYLY
«,5/189
0, 5699%
#.550y71

“.5136>
4. %014y
€, 5435
“.Jojuye
$.9/500

ony

Y
7.88%980
T.40A0 1y
T, 4008/
T.43/041

roa01100
1, 70m 704
7.2305¢57
IBTLILY
7. 154240

[PITSR]
T.iwnong
7.057080
7016249
6. 9/k3AY

LTLPZLS
ALvaI7
LYY
LEEEL ALY
ALALOGYN

rorININ?
LIRTIRLEY
AL TLARON
PN L3P
LY T

~onjugen
A SgRBhh
LAY 100
L N27850
RCLRUEY

Aoedrant
Aoklulde
a.4n,201)
LERL ALY
LIRPLYEYY

LT
ALZ2545H
AL7LI500
VAL
LIrig Y

AL prEY/
LT LY
AL NLZeNV
N.9a¥Y T
%, 028807

6, nar 3V
h.oH58074
CLPYSLL]
N, TBYN I,
NLIveghy

ano

EPRARLLE)
S A747100
4.A37H78
S.r06180
S.h77160

h.537692
S eyslng
LT L L
4. aUaeD
LIRYIV]

n. 431907
5, 2640108
5.7,7/lg
&, 2] 584
e 1’!0"2

5. tg7208
5.0/%35¢
4. N371A9
n. 90078
&.0esln0

a.B24402
a. 798117

a,T76/841

a. 111278
LIl

TRYZY A
A8 112
a.4519%0
o 038724
LPiRAL]

a.hL20AY
a.hp7sTs
AyZEel)
s.%700Y
.. Ne/97¢

a5 7200
a.871%
“apl?24
Toni?
LR LI LA

Table 1 - 4


http://ft.HHff.2l
http://ft.12l-.12

Table 2

Ti

station
ALP
BAO
EXA
GBA
ILPA
LAO
MAT
NAO
WRA
YKA
m
M2
m3
M4
M5

A
~147 44.60"

47
-3
7
50

-106

138
10
134
~114
90

20
65
105

59.49
09.55
26.17
44.00
13.33
12.53
49.94
21.05
36.28
00.0
00.0
00.0
00.0
00.0

~13h-

65

-15
55
13
35
46
36
60

..]_9
62
55

5
10
35
35

14.00"
38.09
19.98
36.25
25.00
41.32
06.25
49.42
56.87
29.57
00.0
00.0
00.0
00.0
00.0




CCD/541
5 August 1977

Original: English

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

Prophylaxis against nerve agent poisoning

The administration of drugs to prevent casualties from nerve agent poisening

as a prophylactic measure and after poisoning in the therapy of the effects of

absorbed agents, has been wnder study for many years. In many countries, the

results of such studies. have been published in the medical and scientific

literature and have coatributed to the saving of life from poisoning by insecticides

related in their mode of action to the chemical warfare nerve agents. The

United Kingdom has consistently fcllowed this practice of open publication, and the

present study reported in this paper is in the nature of a progress report. The

general status of medical protection against nerve agent poisoning was reviewed in

a reécent Yugoslav working paper (CCD/BOB).
It was reported some 30 years ago that cats could be protected against the
lethal effects of the organophosphorus compound DFP (diisopropyl phosphorofluoridate)

by pretreatment with the carbamate physostigmine., Subsequent work in the

United Kingdom and elsevhere led to the development of oximes for treatment of

organophosphorus poisoning. These act by reversing the combination between the

organophosphorus compound and the enzyme cholinesterase, but in the particular case

of poisoning by soman (1,2,2-trimethylpropyl methylphosphonofluoridate) the oximes
are relatively ineffective because the combination becomes irreversible. A British
report published in 1970 showed that preadministration of physostigmine and atropine
gave appreciable protection against poisoning by soman and that certain other

carbamates were effective in protecting guinea pigs against soman poisoning whereas
a number of competitive anticholinesterases were inactive.
This work has been {ollowed up and after a preliminary screening test for

protection against soman, four carbametes have been studied for their ability to

protect against a number of nerve agents in a range of experimental animals: rats,

rabbits and guinea pigs. Supporting pretreatment was also given with the

oxime P2S (pralidoxime mesylate), which was also given therapeutically (i.e. after

nerve agent poisoning) along with atropine. The carbamates studied were

pyridostigmine, mobam, physostigmine and decarbofuran, and nerve agents used were
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goman, sarin (isopropyl methylphosphonofluoridate), tabun (ethyl
dime thylphosphoramidocyanidate) and VX (ethyl S-2-diisopropylaminoethyl
methylphosphonothiolate).

Estimation of maximum sigm-free dose of carbamate

Pairs of animals were given intramuscular carbamate in serial doses, differing
by a factor of 2, und were observed for a period of 3 hours. The times of
occurrence of unmistakable signs of anticholinesterase poisoning (tremors, muscular
fasciculations, unsteadiness, inco-ordination or salivation) were noted. When two
consecutive doses were found such that signs were evident at the upper but not at
the lower dose an additional test was carried out using a dose three quarters of the
higher dose. If that dose caused no signs it was accepted as the maximum sign-free
dose; otherwise the dose immediately bélow it was used. The time taken for a
minimally toxic dose to produce signs of poisoning was used in protection experiments
as the appropriate time interval between pretreatment and the administration of the
orgenophosphate ("pretreatment interval").

Safety ratio of carbamates

Acute toxicities were determined in guinea pigs for the four carbamates and
the safety ratio expressed as follows:

D50

Safety ratio = Maximum sign-free dose

Protection experiments

Animals were injected intramuscularly with a carbamate, with or without P2S
(15 mg/kg). After the appropriate pretreatment interval the organophosphate was
given subcutaneously followed one minute later (or at signs of poisoning if they
appeared earlier) Ly therapy wi*h 17.4 mg/kg atropine sulphate usually mixed with
15 mg/kg P2S (im). (In experiments in which carbamate was given without
propaylactic P25, the therapeutic dose of the oxime was 30 mg/kg.) ID50 values,
based on 24 hour mortalities, were calculated by the method of moving averages.
The results of the protection experiments are expressed as the

ID50 orgenophosphate in treated animals

Protective ratio = TheE—C oanophosphate in untreated animals

RESULTS

Commarison of carbamates

Of the four carbamates, three (pyridostigmine, mobam and decarbofuran)
appeared to be slightly superior to physostigmine in protecting guinea pigs against
soman poisoning, as shown in Table 1. The safety ratios of the effective carbamates
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varied widely, from 7.5 (physostigmine) to more than 100 (mobam), indicating that
the effective protective dose of a carbamate is not a fixed proportion of the lethal
dose. Carbamate pretreatment did not prevent the occurrence of signs of
anticholinegterase poisoning although the response to soman was variable, With
physostigmine, pyridostigmine and mobam signs of poisoning began to occur two to
three minutes after poisoning with doses of soman below 4LD50: recovery was
quickest with physostigmine pretreatment (the animals were markedly less affected
by two hours) and slowest with mobam. Recovery in pyridostigmine-treated animals
was not so smooth as in animals pretreated with other carbamates: there were
recurring short periods (five to ten minutes) during which the animals relapsed
and showed more severe signs of poisoning. In decarbofuran pretreated guinea pigs,
the signs of poisoning appeared more slowly (up to 20 minutes) and lasted for a
shorter time.

With higher doses of soman (6ID50 or more) the carbamate pretreated animals
became prostrate, with irregular breathing, within five to ten minutes and this
state lasted for several hours. With decarbofuran the animals, although severely
affected, did not show the same degree of inertia. With all the carbamates, the
surviving animals were usually recovered, or very much improved, by 24 hours after
soman poisoning,

Variation in the dose of carbamate

The protection afforded against soman poisoning decreased, by a variable
amount, as the dose of carbamate was reduced from the maximum sign-free (Table 1).
Nevertheless, all four carbamates gave significant protection (Protective ratio )zﬂ
at one quarter of the sign-free dose. Raising the pretreatment dose had only a
slight but variable effect: +the protectioca afforded by pyridostigmine was raised
slightly whereas that by mobam was reduced. However, the signs of soman poisoning
were more severe and prolonged.

Duration of carbamate protection
The time course of the protection depended on the carbamate. Pyridostigmine

and mobam gave maximum protection one hour after injection and physostigmine and
decarbofuran 30 minutes after. Pyridostigmine had the longest duration action

(about four hours) and decarbofuran the shortest (two to three hours).

Variation in supporting treatment
The effectiveness of carbamates in the treatment of animals poisoned by soman

depends upon supporting treatment with atropine. It may be expected that inclusion

of an oxime in the treatment would not influence the protection afforded against
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soman poisoning but would reinforce the protective action against poisoning by
"oxime responsive" organophosphate anticholinesterases. The effect of varying the
supporting treatment on the protection afforded to carbamate-treatea guinea pigs
was determined against poisoning by sarin and VX ("oxime responsive"), tabun
(poisoning by which is not resistant to oximes generally but only to P2S), and soman.
Pyridostigmine, in the absence of any supporting treaitment, did not afford
protection against poisoning by any of the organophosphates bBut neither did it
sensitize the guinea pigs to their lethal effects. In combination with atropine
therapy, protection was given against tabun or soman poisoning and only marginal
protection against sarin or VX, although the latter was raised considerably by
incorporation of P25 into the therapy. Dividing the P25 treatment into
prophylaxis and therapy gave increased protection against goman and VX poisoning
but not against sarin., The result for tabun was anomalous in that dividing dose
of P25 markedly reduced the protection.

Species differences in protection

The protection afforded to rats, guinea pigs and rabbits by carbamates
pretreatment supported by atropine/P2S therapy against organophosphate poisoning is
summarized in Table 2., The drug treatment was most effective in guinea pigs and,
with the exception of sarin, less effective in the rabbit. In was ineffective in
the rat apart from providing some protection against VX poisoning.

The maximum sign-free dose and the appropriate pretreatment time interval wvere
determined for each carbamate in each of the species as described earlier.
DISCUSSION

The protective action of zarbamates against organophosphate poisoning no doubt
depends primarily upon the ability of the carbamate to inhibit acetylcholinesterase,
forming a semi-stable carbamylated enzyme which can spontaneously break down to
liberate the enzyme. The fraction of the enmyme in the tissues that was carbamylated
would be protected against phosphonylation by organophosphate. The gradual
decarbamylation of the enzyme in parallel with the relatively rapid removal or
destruction of the organophosphate would release sufficient acetylchclinesterase
to maintain life.

The usual treatment for organophosphate poisoning is a combination of atropine

and oxime. This is not effective against poisoning by soman or (as far as P2S
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is concerned) tabun, The present study has shown that additional pretreatment

with a suitable carbamate gives protection against poisoning by either of these
oxime-resistant organophosphate without reducing the effectiveness of the
atropine-P2S treatment against poisoning by the oxime sensitive organophosphates,
sarin and VX, It is thus possible that a combination of pretreatment with a
carbamate with oxime-atropine therapy could form the basis of a treatment that

would be effective against poisoning by any organophosphate antiacetylcholinesterase,
including all of the chemical warfare nerve agents.
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¢CD/542
11 Mugust 1977
Original: English

FOURTH PROGRESS REPORT TO THE CONFERENCE OF THE
COMMITTEE ON DISARMAMENT BY THE AD HOC GROUP OF SCIENTIFIC EXPERTS
TO CONSIDER INTERNATIONAL CO-OPERATIVE MEASURES TO DETECT AND
IDENTIFY SEISMIC EVENTS

1. In pursuance of the decision of the CCD of 22 July 1976, the Ad Hoc Group of
Scientific Experts to Consider International Co-operative Measures to Detect and to
Identify Seismic Events held its fourth session from 25 July to 5 August 1977 in
Geneva, under the Chairmanship of Dr. Ulf Ericsson of Sweden., The first week of
this session was devoted to informal consultations among the experts in which most
members of the Group participated,
2, Scientific experts and representatives of the following Member States of the
CCD attended the session: Bulgaria, Canada, Czechoslovakia, Egypt, German Democratic
Republic, Federal Republic of Germany, Hungary, India, Italy, Japan, Mongolia,
Netherlands, Pakistan, Peru, Poland, Romania, Sweden, Union of Soviet Socialist
Republics, United Kingdom, United States of America.
3. Pollowing previous invitations by the CCD, in addition to scientific experts of
Member States of the CCD, scientific experts of the following States took part in
the discussions of the fourth session: Australia, Belgium, Denmark, Finland,
New Zealand and Norway.
4. According to its timetable, revised at the third session, the Ad Hoc Group
reviewed drafts towards its final report relating to the following subjects:
Chapter 4: Selection of seismographic stations for a global network.
Chapter 6: Data centres for detection and location of seismic events and
for reduction of identification parameters.
Chapter 7: ZEstimated costs to establish and operate the specified system
of international co-operative measures.
Chapter 8: Estimated capability of the specified system of international
co~operative measures.
Chapter 9¢ Proposals for Experimental Exercises.

Appendix:  Problems with the estimation of yields from seismic signals,
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Liter thorougit discussion, instructicns and guidelines were given to the Scientific
Secretary and to the Conveners of groups of experts on the chapters mentioned for
th2 re-drafting of the texts. Similarly, guidelines were adopted for the drafting
o the introduction and the summery of the xreport.

5. In order to assure the completion of its work in time, the Ad Hoc Group
finelized its schedule. Accordingly the seccnd draft of the report will be
circulated among experts in December 1977 in order to facilitate its review and
approval during tue last sessuion,

6. The Ad Hoc Group adopted a draft agenda for its last session and designated
oxperts from emong its members to prepare the remaining drafts of the report.

7. TYhe Ad Hoc Group took note with satisfaction of the attendance at its meeting
of an éxpert from Peru who offersd the co-cperation of a number of seismological
stations in Peru.

8, At the same tim2, in the Ad Hoc Group's continued deliberations on the various
aspects of the specification of an intemnational system for the detection and
idmmiification of seismic events, including the composition of a network of stations,
the view was repeatedly expressed that for reasons of efficiency and scientific
prccision co-operation of all CCD Member States, and other States, with
soitmnlogical stations in Central and South America and in Africa would greatly
iprilitate the successful completion of its work.

g. The Ad Hoc Group envisagss holding its final session at the Palais des Nations,
Zeuuvvi, from 27 Pebruary to 10 March 1978, subject to confirmation by the CCD. The
first week of this session, the pericd between 27 February and 3 iarch 1978, is
intended to be dovoted to discussicns of working parties dealing primarily with the

introduction and trn summary of the Razpoxrt.
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CCh/543 ‘
17 August 1977

Original: English

FINAL DOCUMENT OF THE REVIEW CONFERENCE OF THE PARTIES |

TO THE TREATY ON THZ PROHIBITION OF THE EMPLACEMENT OF

NUCLEAR WEAPONS AND OTHER WEAPONS OF MASS DESTRUCTION

ON THE SEA-BED AND THE OCEAN FLOOR AND IN THE SUBSOIL
THEREOF

The Final Document is circulated as a document of the Conference of the
Committee on Disarmament pursuant to the decision taken by the Committee at its
759th plenary meeting on 4 August 1977.

/For the Final Document, see SBT/CONF/25./
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CCD/544#
19 August 1977

English only

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
DISARMAMENT CONCERNING CHEMICAL AND INSTRUMENTAL
VERIFICATION OF ORGANOPHOSPHORUS WARFARE AGENTS

Upon instructions from my Government, I have the honour to forward
to you herewith a booklet "Chemical and Instrumental Verification

of Organophosphorus Warfare Agents" prepared for the Ministry for
Foreign Affairs of Finland by the Advisory Board for Disarmament.

I would be most grateful, if you could take appropriate steps to have
the booklet distributed in the Conference of the Committee on

Disarmament as an official document.

(Signed) Juhani Muhonen
Counsellor

* A limited distribution of this document has been made to the members
of the Conference of the Committee on Disarmament. Additional copies
are available from the Foreign Ministry of Finland in Helsinki.
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CCD/545%
23 Auvgust 1977

ENGLISH
Original: English/Spanish

MEXICO

Working papér containing a preliminary draft
comprehensive programme of dissrmament

INTRODUCTION

In its resolution 2602 E (XXIV) of 16 Decembor 1969 the United Nations
General Assembly declared the decade of the 1970s az o Disarmament Decade and
inter zlia requested the "Conference cof the Committee on Disarmament, while
continuing intensive negotiations with a vieu to reaching the widest possible
cgreement on collateral measures, fTo work cut at the same time a comwrehensive
programme, dealing with all aspects of the problem of the cessation of the arms race
and general and complete disarmement under effective international control, which
would provide the Conference with 2 guideline to chart the course of its further
work and its negotiations".

A number of suggestions and documents were submitted to the Conference of the
Committee on Disarmament during 1970. In its resolution 2661 ¢ (XXV) of
7 December 1970, the General Assembly inter alia expressed "its appreciation of the
important and constructive documents and views submitted at the Conference of the
Committee on Disarmament, including the working papers on a comprehensive programme
of disarmament submitted by the Netherlands on 24 February 1970 and by Italy on
19 August 1970, and the draft comprehensive programme of disarmament submitted by
Mexico, Sweden and Yugoslavia on 27 August 1970, and of the comprehensive programme
of disarmament submitted to the General Assembly by Ireland, Mexico, Morocco,
Pakistan, Sweden and Yugoslavia on 1 December 1970". In the same resolution, the
General Assembly recormended o the Conference of the Committee on Disarmament
"that it take into account in its further work and its negotiations" the
comprehensive programme of dissrmament submitted by Irelarnd, Mexico, Morocco,
Pakistan, Sweden and Yugoslavia (document A/8191) "ag well as other disarmament
suggestions presented nr to be presented in thic future".

In 1974 and 1975 the General Assembly adopted resolutions (3261 A (XXIX) and
3470 (XXX)) wvhich, in revicwing the implementation of the purposes and objectives of
the Disarmament Decade, urged thai new efforts should be made to negotiate effective

disarmament measures. At the 1975 session of the CCD Romania submitied a document

% Incorporating document CCD/545/Corr.l of 25 August 1977.
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entitled "Steps to be taken within a disarmement programme" (CCD/449). At the 1976
session Nigeria submitted a working paper on Conclusions of the Mid-Term Review of
the Disarmament Decade (CCD/510) in which it referred inter alia to the adoption of
a comprehensive programme as a primary obligation of the CCD during the

Disarmament Decade.

On 10 December 1576 “k» CGeneral Asbembly adopt:l sezolution 31758 in which
inter alia it urged "the Conference of the Committee on Disermament to adopt, during
its 1977 session, a comprehensive programme dealing vith all aspects of the problem
of the cegsation of the arms race and general and comnlete disermement under strict
zwd 2ffective international control, in accordance with General Agsembly
resolution 2602 E (XXIV) proclaiming the Disarmement Decade'.

The present comprehensive programme of disarmament has been prepared in
accordance with that request of the General Asgsembly.

In the light of the contents of resolutions 2602 B (XXIV) and 31/68 it would
seem fully justified to state that the General Assembly's request means that the
comprehensive programme of disermament should embrace not only the work of the
Conference of the Commitice on NDisarmement but all negotiations conducted and other
wcls performed in this matter, in whatever nlace and form they are carried on, and
that the programme should include effective procedures to facilitate the
co-ordination of such activities and to ensure that the United Nations General
Assembly is kept informed of their progress so as to be able to perform its
functions, including the continuous apprisal of the situation, vproperly. .

It seems advisable to point out that the term "disarmament" is used here in
the same sense in which it has becen used in the various forums of the United Nations:
that is, as a generic term which cncompnasces and mey designate any type of measures
relating to the matter, whether they ore mzasures for the prevention, limitation,
redvction or elimination of armaments or for the reduction of military forces.

I. OBJECTIVE

The aim of the comprehensive programme is to achieve tangible progress in
order that the goal of general and complete disarmament under elffective international
control may become a reality in a world in vhich internaiional neace and security
prevail and the Wew International Economic Order ic =ztteined.

II. PRINCIPIES
1.. The measures provided for in the compnrehensive programme should be carried out
in accordance with the joint statement of agreed principles for disarmament

negotiations of September 1961, taking into account the obligations assumed in
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various treaties on disarmament, the relevant resolutions of the United Nations

and any new factor or noesibility arising in this area.

2. The highest priority should be given to disarmement measures dealing with
nuclear and chemical weapons.

3. Parallel to the negotiations on partizl disarmament measures, including
measures to prevent and limit srmaments and measures to reduce armaements, tho
nroblem of general and comnlete disarmament should be given intensive treatment in
order to facilitate further clarification of positions and possibvilities, including

the revision and updating of the existing dralt treaties submitted by the USSR and

P

the Tnited States of America resnectively, or the submission of new proposals.;/
4.  The princinle of balanced disarmament should be kept in mind. This principle
relates both to a numerical reduction of armed forces and certain types of weanons
to predetermined levels, and to sets of dicarmement messures vhereby an over-all
balance is achieved that all parties consider satisfactory from the standpoint of
their own security. The militaril;- importent Powers will have to make vparticular
efforts to reduce the disparity between them and other countries., It is understood
that the final solution with regard to the limitation and reduction of conventional
armaments can only be achieved in the context of general and complete dissrmament.
5. Methods of verification form an essential part of disarmament measures. In
devising such methods it must be recognized that 100 ver cent certainty can never
be attained with any such system. XA single method of control is rarely sufficient.
A combination, in vhich several methods reinforce one another, should as & rule be
emploved in order to obiain the necessary assurences that a particular disarmement
measure is being duly implemeunted brr 2ll partiss.

6. The comprehen:ive programme is corrclated with other United Nations programmes
for the maintenance of in%ernaticnal peace and security. Progress in the former
should not, however, be made dependent on nrogress in the latter, and vice versa.
7. It should be kept in nind that, in concluding disarmament agreements, any
adverse effects on the ceientifie, tedhnological or economic future of netions must
be 2voided.

8. Ifforts in support of the link between discrmament and development, envisaged
in General Assermbly resolution 7A02 B (W{IV) cn the Disarmament Decade, should be

intensified in order to promote negotiations relating to.disarmament and to ensure

¥/ The absence of such revision and updating has of necessity left this
comprehensive programme of disarmament, and in particular sections III.B.1 and 3,
incomplete.
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that the human and material resources freed by disarmement are used to mromote
economic and social develowment, particularly in the developing countries.
9. The steady acceleration of the arms race is incommatible vith the efforts
aimed at establishing the Wew Irer-atiorol Economic Order, 2s defined in the
Declaration and Programme of Action on the Establishment of a2  New International
Economic Order, contained in General Assembly resolviions 3201 (S-VI) and 3202 (S=VI)
of 1 HMay 1974, and in the Cherter of Econcmic Rights and Duties of States, contained
in General Assembly resolution 3281 (XXIX) 6f'12 Decembér 1974. Those efforts
- entail, more than ever, resolute action by 211 States to achieve the cessation of
the arms race end the implenentation of effecctive measures of dissrmament,
narticularly in the nuclear field.
10. Appropriate changes should be made in the organization and procedures of
multilateral organs of negotiation on disarmament in order to secure the
participation of all nuclear-weapon Stateg.
11. The United Nations, which has gpecific responsibility for disarmament under the
Charter, should be kent informed of all measures, whether unilateral, bilateral or
multilateral, adopted in that connexion.
12. DPublic opinion should be supplied with adequate information about armaments
and disarmament, so that it may bring its influence to hear to strengthen
disarmament efforts.

ITI. COMPOIENTS AWD STAGES OF THE PROGRAMVE

A, Disarmement trezties in force cr in nreparation

1. The results achieved so far in the disarmament field constitute partial or
collateral measures which facilitate the nursnit of the final objective of general
and complete disarmament under effective Iatermational contr~l and form part of it.
Those results concist mainly of the following multilateral instruments at nresent
in force:
(a) The Protocol for the Prohibition of the Use in War of Asphyxiating,
Poisonous or Other Gases; and of Bzcteriological Methods of Warfare, 1925
(Geucva Protocol);
(b) The Antarctic Treaty, 1959;
(¢) The Treaty Banning Ifuclear Weapon Tests in the Atmosphere, in Outer
Space and under Woter, 1953;
(&) The Treaty on Principles Governing the Activities of States in the

Exploration and Usc of Outer Space, including the Moon and Other

Celestial Bodies, 1967T;
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(e) The Treaty for the Prohibition of Nuclear Weapons in Latin America
(Treaty of Tlatelolco) and its two Additional Protocols, 1967;
(f) The Treaty on thz Non-Proliferation of Nuclear Weapons, 1968;

(g) The Treaty on the Prochibition of the Emplacement of Nuclear Weapons and

Other Weapons of Mass Destruction on the Seca-Bed and the Ocean Fluor and
in the Subsoil Thercof, 1972;

(h) The Convention on the Prohibition of the Develomment, Production and
Stockpiling of Bacteriological (Biological) and Toxin Weapons and on
Their Destruction, 1975.

Special attentioa should he paid to the fulfilment of the obligations arising
from those treaties, to the review conferences provided for in some of them and,
vhere applicable, to the adoption of measures designed to supplement them.

2. Efforts and negotiations to reach agreement before the end of the Disarmament
Decade on the treaties, conventionaz and proposals which have been under

~ consideration for some time by the General Assembly, the Conference of the Committee
on Disarmament and other competent international organs should be urgently
intensified. This work has included consideration of:

(a) A complete prohibition of all nuclear-weapon tests;

(b) The prohibiticn of the develomment, production and stockpiling of
chemical weapons and the destruction of stockpiles of such weapons;

(c) Turther measures in the field of disarmement, in particular those aimed
at achieving important qualitative limitations on and substantial
reductions in strategic nuclear-weapon systems with a view to
eliminating such systems from the arsenals of States;

(d) The establishment of additional ruclear-wespon-free zones.

B Other disarmament measures

1. lMeasurcs for whose imvlementetion the political will of the two principal
nuclear-vieapon States is essential */

(a) Nuclear weapons and other weapons of mass destruction

(i) A moratorium upon or the cessation of the testing and deployment of
nev strategic nuclear-weapon systems;

(ii) A ban on flight testing of delivery vehicles for nuclear weapons;

#/ See foot-note to section II, para. 3, above.
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(iii) The cessation of production of fissionable materials for military
purposes and the assignment of exisving stocks to civilian uses;
(iv) A freeze or limitation on the deployment of all types of nuclear
: weapons;
(v) A solution to the problem concerning prohibition of the use of nuclear
weapong or of the threat to use such veapons;
(vi) The complete prohibition of all techniques of environmental
modification for military or any other hostile purnoses;
(vii) The prohibition of nev types of weapons of mass destruction..
(v) conventional armaments and armed forces
(i) Purther prohibiticns of the use of the sea-bed and the ocean floor,

and of the subsoil thereof for militsry nurposes;

(ii) The setting of ceilings for the level and types of conventional
armaments and for the numerical gtrength of armed forces;

(iii) The elimination of foreign military- bases and the creation of zones
of peace;

(iv) The limitation and regulation of the irternational transfer of
conventional weapons;

(v) The reduction of the military budgets of the States permanent members

of the Security Council and of any other State with comparable military
expenditures.

2. Measures for which the nolitical will of the States directly concernéd may
he sulficient

(a) Nuclear weapons

The esgtablishment of nuclear-wveapon-free zones.

(b) Conventional armaments and armed forces
(i) The convening, on the #nitiative of the States of the region, of

regional conferences for the prevention and limitation of armaments;
(ii) The conclusion of regional non-aggression, security and disarmement
treaties on the initiative of the States concerned;
(iii) The reduction of military expenditures.
3. Elimination of armaments
In accordance with the joint statement of agreed principles for disarmament

negotiations of 1961, the Tinel stage of the comprehensive programme should consist
of the conclusion of a treaty on general and comwlete disarmament under effective

international contrnl, providing for the prokibition and elimination of nuclear

-151-



—ﬁ-

weapons and the reduction of conventional armaments and armed forces to-the levels
required for the maintenance of iniernal order and international peace‘*

IV. THE MAIMTENAMCE OF PEACE AND SECURITY
1. It is undeniable that there is a close relationshin between disarmament,
international ﬂecurLtv, the beaceLul sett‘ement of disputes and the creatlon of a
climate of confidence.
2. During the period of ncgotiations con the disarmament measures listed above,b
parallel negotiations should be carrizd on in the appropriate organs fO“ the
establishment or development of machinery and nrocedures for peaceful settlement
and peace-keeping within the United Nations in order to increase 1nternatlonal peace
and secufltv and to ensure that they are maintained.
3. Agreement on such measures will facilitate the success of efforts for
disarmament, just as the adoptivn of disarmament measures will .create: favcurable
conditions for strengthening international security. Nevertheless, as has already
been pointed out above, nrogress in one of these spheres shculd not be made
dependent on nrogress in the other, and vice versa.

V. PRCCEDURE

1. The General Assembly should examine anmually the progress made in the
implementation of the comprehensive programme. Every three years the General
Assembly should exemine the comprehensive programme and revise it as approvriate.
2. A thorough study should be made of the question of convening at an appropriate
time an adequately prepared world disarmament conference, and of its
institutionalization.
3. Until such time as a world disarmement conference is convened, the
General Assembly should hold regularly -- for instance, every three years -- special
segsions devoted to disarmament.
4. The practice of requesting the Secretary-General to nrepare, with the
assistance of expert consultants, authoritative studies on specific questions
relating to the arms race and disarmament shouvld he continued.
5. In view of the growing complexity of disarmament gquestions, States Members of
the United Nations should endeavour to drengthen their Ministries of Foreign Affairs

and their permenent missions in this field.

_/ In this matter more than others, the revision and updating of the draft
treaties submitted by the Soviet Union and the United States in 1962 are essential.
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6. The United Nations Centre for Disarmament should be continuecusly strengthened
and efforts should be made to ensure periodic publication of the United Nations
Disarmament Yearbook.

T. More conferences and scientific interchanges should be held between
scientists and experts from various countiies on problems of the arms race and

disarmament.
8. Universities and other academic institutions should be encouraged to hold

continuing courses and seminars to study problems of the arms race, military

expenditures and disarmament.
9. The intensification of exchanges and publication of relevant information and

data should provide an atmosphere of greater sincerity and trust between States and
a steady increase in knowledge of and interest in these matters among the public.

10. A vorld-wide "Disarmament Day'" should be established under the auspices of the

United Nations.
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