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PREFACE

This paper was first published in May 1990 for
distribution to Canadian government agencies in order to promote
discussion on issues related to the proposed Chemical Weapons
Convention. At this stage of the negotiations, it was considered
necessary to have a better understanding of the organizational
requirements at the international level. This paper attempts to
provide a model costing of the international organization
required by Article VIII and by the verification provisions of
Articles III, IV, V, VI and IX of the "rolling text" (CD/961).
The study involves a number of explicit assumptions about sites,
numbers of inspectors, the duration of inspections, and unit
costs. This allows the development of an overall cost of an
inspectorate based on the present requirements of the rolling
text and, at the same time, is suggestive of additional costs to
be incurred if other inspection modalities are added to the
inspectorate's tasks.

The paper was written by a consultant from the
University of Saskatchewan in conjunction with the Verification
Research Unit of External Affairs and International Trade Canada.
The paper makes an estimate of the approximate size and cost of
an International Inspectorate and is offered to stimulate further
discussion and debate on the financial implications of the
proposed verification regimes. It does not necessarily reflect
the views of the Canadian government.

(1)



EXECUTIVE SUMMARY

. The purpose of this study was to use information freely
available in the open literature and attempt to provide a costing
of the various verification activities required by the draft
Chemical Weapons Convention and also for those other verification
modalities currently under discussion at the Conference on
Disarmament.

It is not yet possible to provide a precise estimate
since there are many unknown parameters such as the number of CW
stockpiles and production facilities, the number of industrial
sites liable to inspection and the potential number and nature of
challenge inspections. The same is true of the current debate on
various Ad Hoc verification measures. Nevertheless there is
sufficient data to develop a proximate model that, even though
inexact, would provide a basis for further discussion.

The process involved estimating the number of sites that
would require inspection, the number of inspectors required, the
number of days an inspection would take and the number of days
that any inspector could be expected to be on the road. This,
together with an estimate of the cost of keeping an inspector in
the field, can be used to develop costs for each inspection
activity and hence a cumulative cost for the inspectorate on an
annual basis.

On the basis of the above considerations and
corresponding assumptions, it appears that in the order of
600 inspectors would be required and that the organization would
cost about 120 million dollars per year, with about half of the
costs being related to the monitoring of the destruction of
chemical weapons and production facilities.

It will be clear that these estimates might need to be
revised in view of early destruction by the USA and USSR of some
guantity of their CW respective stockpiles even prior to entry
into force of a global Chemical Weapons Convention. Similarly,
it will be seen that estimates of USA and USSR stockpiles were
based on information in the public domain prior to May 1990.

Since the analysis is based on a modular process, it

should be comparatively straight forward to amend both the
numbers and costs as more reliable data becomes available.

(ii)



THE CHEMICAL WEAPONS CONVENTION AND .
THE INTERNATIONAL INSPECTORATE: A QUANTITATIVE STUDY

1. General

In 1987, a study for the Canadian government analyzed
the draft text of a Chemical Weapons Convention (CD/734) with a
view to understanding the personnel'requirements which flowed
from those articles (III, IV, V, VI and IX) which are doncerned
with the verification of compliance. The broad outlines of the
results were presented to the Conference on Disarmament (CD) in
A CD/823 in March 1988. No attempt was made to quantify that study
- because of a lack of information on chemical weapons stockpiles,
chemical weapons production facilities, and the extent to which A
the civilian chemical industry would be drawn into the problem of
monitoring the non-production of chemical weapons. This was
changed to some extent by the Soviet presentation at Shikhany in
October 1987 of their "standard" chemical weapons. The latter
information was presented to the CD in CD/789. The United States
has also presented detailed papers, CD/424 and 830, on the
composition of their CW Stocks. Since then there have been a
number of trial inspections carried out in the civilian chemical
industry related to problems of non-production. Enough data is
now available to attempt fo develop a quantitative model of the

manpower needs of an International Inspectorate.

In spite of the dramatic moves towards openness in

providing information, a good deal more would be required before
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an exact model could be constructed. The data on the number of
stockplles is not avallable for all potential States Parties, the
-iactual size and compos1tlon of stockplles is still a matter of
bfdlspute, the number of. productlon facilities is a matter of
'7lconjecture, the" complex1t1es of 1nspectlon of the civilian -
’dllndustry are not. well understood and the number and nature of
-‘challenge 1nspect10ns an unknown factor. The 1mpact of thevother

'-'klnds of 1nspectlon belng dlscussed will also have to be

'assessed.
. The United States of America ' -

_ HJ'KI) tockglle. There is ‘a great deal of con51stent L

| 1nformatlon on the locatlon of these stockplles, the chemlcal
'.agents concerned and the munltlons 1nvolved._ The actual size- of
the stockplle 1s secret but there is- sufflclent data in the |

publlc arena for a reasonable assessment to be made.

The Unlted States has two nerve agents 1n storage' VX asﬂf[~

7 a per51stent and GB (Sarln) as a non-per51stent nerve agent.-

There is also a small quantlty of Tabun (GA) in one ton

contalners. Per51stent mustard is stored in three formulat10n5°

“'”.}H HD and HT, w1th a, small re51dual supply of Lew151te (L) at

o Tooele.f The follow1ng table glves locatlon, agent tonnage as. a

“;percentage;:and agents stored.;



B Table 1: locations of U8 S8tockpiles

Location Agent Tonnage (%) Agent
Tooele 42.3 L, H, HD, HT, GB, VX, GA
Pine Bluff: 12.0 HD HT, GB, VX
Umatillo 11.6 HD, GB, VX
Pueblo 9.9 HD, HT
Anniston 7.1 HD, HT, GB, VX
Aberdeen 5.0 HD
Newport 3.9 vX

Lexington Blue

Grass 1.6 H, GB, VX
Oconus 6.6 -

‘Hence there are eight storage sites in the continental
United States (Conus) since the closnre of Rocky Mountain
Arsenal. The remainder is stored in two sites outside the
continental U.S. (OCONUS), in the Federal Republic of Germany and
on Johnston Atoll in the Pacifié, where the first large scale
demilitarization plant is being built. Fifteen typés of
munitions were displayed to the Soviet delegation visiting Tooele

in 1987.

As part of the modernization (binary) programme, the
United States Army was committed to the destruction of obsolete
unitary munitions. Accofding to the related Environnental Impact
Statement, it was decided that disposal at existing sites was the
best solution and that incineration was the preferred procedure.

Three types of plénts are needed:



(1) Munitions (mixed) Facility (MMF), capable of
a'prooessing'a range of agents and munitions;
(ii) Bulk Facility (BF) .at Aberdeen and Newport;

(iii) Modified BZ Facility (MBZ) at Pine Bluff;

.The third type would be used for 1etha1_agents after the
édemilitarization of BZ was completed. Each facility would have
mtheSéame basic design,»modified«byjthe,Categories'anquuantities

of munitions involved.

B8 Table 2: Planned Dis _osal ”Fa'cviiities _

ﬁ‘fLooatiom_ g:*}"_2lantf-'

Tooele . ~ MMF, 'BF ”7'
Pine Bluff - MBZ '
Umatillo ‘ MMF
" Pueblo 1. . MMF ..
Anniston oo MMF
. Aberdeen | BF
Newport BF : _
Lexington. '~ °. . MMF with single projectile line

These facilities would be standardized and all plants

Jﬂ;Would‘use equipment developed and tested at the' JACADS‘{Johnston.;

'-Atoll Chemical Agent Dlsposal System) programme as well as .

'”fﬁﬁutlllzlng other technolog1ca1 1mprovements from the CAMDS
'“ff(Chemlcal Agent Munltlons Dlsposal System) test programme at.

’*vigmqoe;el 3The d1sposal,p1qns4are,summarlzed 1anab1e 300 -
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| BB r1able 3: Summary of Disposal Plan
| Depot (%) . Agent Form | Disposal| Time
I . (yr.)
Tooele, 42.3 H Projectiles, TC* MMF 4
HD Cartridges,
: Projectiles, TC ' BF 4
HT . _ Cartridges,
: ‘ Projectiles,
l GB 4 Cartridges,
' Projectiles, Rockets,
Bombs, TC
. VX Projectiles, Rockets,
Mines Spray T, TC
_ TC
' Pine Bluff, 12. HD cartridges, TC MBZ ?
HT TC
GB Rockets, TC ,
' vx - Rockets, Mines
Umatillo, 11.6 HD TC ' - MMF 3
l . GB Projectiles, Rockets,
4 Bombs, TC
vX . TC
l Pueblo, 9.9 HD/HT CartridgesA o
. HD Projectiles _ MMF 1
' Anniston, 7.1 HD, HT cartridges,
Projectiles, TC MMF 3
_ GB Cartridges,
Projectiles, Rockets, :
_ TC BF 3
: VX Cartridges,
: Projectiles, Rockets,
' Mines, TC '
. Aberdeen, 5.0 HD TC BF 2
I ‘ Newport, 3.9 | VX TC BF . | 2
Lexington, 1.6 H Projectiles, TC MMF 1
: ' GB Projectiles, .
Rockets, TC
VX Projectiles,
l ‘ .Rockets, TC
v l *TC = one ton container
Compiled from various sources
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The United States has by now gathered considerable

experlence in the destructlon of chemical weapons.

‘_land burlal and open plt burnlng

" has been put 1nto developlng alternative technology, and between'

Until 1969

vhffidthe accepted methodology ‘of destructlon 1nc1uded ocean dumplng:

Slnce then con51derab1e effortjﬂb,o?

'rf1974 and 1983 ‘some 7. 6 mllllon kllograms of chem1ca1 warfare o

Lﬁ'ifagents were destroyed as shown 1n the followlng table. ;

.-|Locatien .

S Agent v
wex 1ooo kgi

‘| completion R

Date )

'Rbckyfﬁountainf'

f'jR M:A. 55

| R. M A.,j

JTR M. RVIEE

. |pugway P}G. “
[sosine

{R.M.A.
|R.M.A.

g , GQMustard (bulk)‘
~|Arsenal (R.M.A.) |-
-| Edgewood Arsenalr'}f
, ‘| 'sarin’ (bulk)
. Sarin« (M139
1 bomblets).. REEREER
[ sarin: (M34 {j%&_-a,';
© .clusters)
|- M55 Rocket = |
*j»Bombletsfyu,j’f'"ff‘
'M55 Sarin’ Rocket
1D:sets R
carbonyl Chlorldef'ﬂ L

Sarin (tanks)- .
Concrete Drums

V,»32,8142vf55
o 174;-~-
‘151 633&?:~E

24

1, 877jg“f*

L8
17
945

‘March 74
S Nov. 74
'wﬁAug

,_:NOV.n75 o
' WAug 76”f5ﬁv”

-tSept 76jffﬁﬂ¢'"

ASept
‘.”Sept 7 w“.fgf-
Tune 81’Wff3~”
~lJan. 83 T
;Sept 82” |

In the above programmes, the mustard was 1nc1nerated ;15¢,’d

"jgzand the Sarin chem1ca11y neutrallzed.

"ugfde51gn the CONUS operatlons.\

"k*ﬁ'?ﬁto be operat1°nal by. 1991

'Fﬁtédestructlon plant for Johnston Atoll (JACADS)

The total cost of the d1sposa1

The exper1menta1 and
'*{5hotdevelopment programme at Tooele (CAMDS) is based on the |
,iiiéplnc1neratlon of a11 agents and thls plant was used to de51gn a
f ThlS fac111ty 1s ?lf?v
"dufffnow expected to become operatlonal 1n m1d 1990 and be used to'; y

The a1m would be for other plants
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programme is now projected to be in excess of $3 billion, but the
President's Commission on Chemical Weapons suggested that the
original estimate of $2.3 billion could have an error factor of 2

to 3. .

The actual size of the United Statés CW stockpile is
classified, but its percentage distribution is known and so the
actual size could be reconstructed from the other available data.
An estimate of 32,000 to 34,000 agent tons for the United States
stockpile is reasonable but there also has been a debate as to

how much of this stockpile is useful.

(II) Chemical Weapons Production Facilities. The United States
submitted a paper, CD/849, to the CD on its production facilities

in July 1988. The paper noted that tens of millions of dollars
would be fequired to eliminate a production facility, that two to
three years would be required for the planning/public reQiew
process, and that the destruction phase would take at least two
years after this review process was completed. Table 5 lists the

status of the CWPF.

R Table 5: Chemical Weapons Production Facilities

(CWPF)

Location Agent Status
Rocky Mountain Arsenal| Sarin (GB) Standby 1957
Newport VX Standby 1969
Pine Bluff Difluoro (DF) ‘Operational Binary

" QL Operational Binary
Muscle Shoals Dichloro , ' -
Aberdeen Pilot Plants -




(I) -Stockpile. Prior to 1987,‘the only information

x;ffavailable"on5Soviet'stOCks'of chemical weapons‘was derived‘from“_**“

‘\1nte111gence sources and est1mates of Sov1et supplles ranged

'erom 250 000 to 750 000 tons. In. 1987 the USSR conflrmed that -

“Vult possessed chem1ca1 weapons, but stated that it had stopped

”\lproductlon.- It also stated that all such weapons were stockplled

”?on 1ts ‘own terrltory and that all other Warsaw Treaty countrles

ne1ther produced nor stockplled such weapons.. It further'

'"kz%announced that 1t was. bu11d1ng a chemlcal weapons destructlonitt"

‘.fac1l1ty at Chapayevsk 1n Kazakhstan.; Subsequently, 1t stated'

'?kf»that 1ts chemlcal weapon StOCkplle dld not exceed 50, 000 agentf:'

'5;'ftons.

' In-October, 1987, representatives:from'thejconferencejon'}

Disarmament visited Shikhany to witness'a'demonstration of a
B moblle destructlon fac111ty and to br1efed on Sov1et CwW
capab111t1esa ' The follow1ng table, based ‘on CD/789 g;yesfafg

summary of the CW Agents in the USSR's stockplle.

i;*The 1nformatlon prov1ded was subsequently presented to the CD bydf’t

lrfthe USSR in 1ts paper, CD/789.‘
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Army CW _Agents

B rable 6: Soviet

Agent Types

Delivery system

Blister Agent
Mustard/Lewisite
Lewisite

Nerve Agent

Sarin
VX

Viscous VX
Thickened Soman
Irritant

CS

Chemical Bomb
Spray Tank »
Artillery Shells

Artillery Shells
Rockets _
Chemical Bombs

Artillery Shells
Rockets
Tactical Missiles

" Pactical Missiles -

Spray Tanks

Hand grenades

The USSR has provided no information on CWPF or their

locations, but there is speculation in the literature

I that there

are ten production loéations_and nine stockpile locations.

1 Soviet Chemical Weapons Threat, 1985, Defence Ihtelligence

Agency, U.S.A.
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4. France

In September 1988 Pres1dent Mltterrand stated before“”

':,-the UN. General Assembly that France "has no chemlcal weapons"

'W313 Untll th1s declaratlon, there were those who belleved France to
“;Lbe,a cW possessor. For example, a 1970 report suggested that the
,SerVice des‘Poudres-factory at P01nt—de—Cla1r spe01allzed in ;t1;4~¢

1, wh11e Stashevsky ' claimed that France

"chemlcal weapons

.;3possessed an offen51ve CW capablllty compr1s1ng some 450 tons. of?*
:l*mchemlcal agent in 7,500 tons of munltlons._ Moreover,'ln 1987,
*ffgthe French delegatlon to the CD proposed ba51ng the order of

‘Adestructlon of CW on the concept of "securlty stocks".'lnvolv1ngfi

g,;the ma1ntenance of a CW stock at a secret locatlon ,whlch seemedfw

: Afto some to suggest that France e1ther possessed or 1ntended to

'”facqulre oW stocks.j Also relevant was a 1987 announcement of theftﬂ;h

*;;approprlatlon of 700 mllllon francs as part of a f1ve year plan

'VHwhlch apparently prOV1ded for the productlon of chemlcal weapons.., |
VForchese reasons, and these alone, France 1s con51dered

. .separately: . . - S ,' -

J. Pergent 1970. Services des‘Poudres. Force aériennes

"V7f”ffrancalses,.24 89 102 quoted by J P.'Perry Roblnson 1n e

“(ﬂﬁChemlcal Weapons. Destructlon and Conver51on, Slprl, 1980.w;‘pf‘°

l’G Stashevsky, Chemlcal Weapons. The V1ew from Moscow,.J

'ﬂjﬁNovostl Press Agency, Moscow, 19887”w[ff¥3”“'
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5. The Middle East

There has been considerable speculation in the open
literature about the number of possible chemical weapons
production facilities and chemical weapons stockpiles in the
Middle East. Recent statements by the President of Irag provide
official national confirmation of the various documentation
available in the public domain, to the effect that Irag possesses
a significant CW stockpile and CW production capacity.

Iraqg is said to have mustard and nerve gas facilities at
Samarra northiof'Baghdad,-in a»plaht built for the"IraQi State’
Enterprise for Pesticide Production (SEPP) in 1975. A BBC report
indicated that this plant has the capécity to produce mustard,
sarin and tabun. Another plant is also believed to be at Al
Fallujah. Syfia was reported to have acquired a chemical weapon
capability and a production facility located in a desert site
north of Damascus. ' The most recent controversy relates to the
allegations that Libya is developing a chemical weapons program
and that a factory, being built at Rabta about 50 miles south of
Tripoli, has a large chemical weapons production capability. It
has been claimed that Iran is developing a chemical weabons

production capability and has stockpiled chemical’weaponé.

'Egypt was reputed to have a chemical weapons capability
in the early 1960's, when there were reports of the use of CW in

the Yemen. There isla very recent report that Egypt has



"<jnat10ns to acqulre chem1ca1 weapons, not necessarlly a*chemlcal

"\ﬁweapons productlon capablllty In splte of attempts by he

12
attempted to improve its capab111t1es in chemical weapons

productlon by acqulrlng chem1cal plant components from Western

“1“sources.v The' Egyptlan government has denied that the- fac111ty 1s[f¥V’V

Hrelated.to weapons purposes.

Claims have also been made'that'Israel haS”chemical

weapons and a productlon capa01ty for mustard and nerve agents aty

h’ffDlmona, a town in the Negev desert.,_

. 6. Former Possessors of Chemical Weapons ' e

When the Chemlcal Weapons Conventlon comes 1nto force,:,'

fj'there wlll be a requlrement relatlng to former chemlcal weapons

‘7-'productlon fac111t1es operatlonal at any tlme 51nce (1 1 1946)

thhere w111 be a need to make declaratlons on such fac111t1es ‘and

-:verlflcatlon requlrements. Table 7 llsts countrles wh1ch are-?ﬁ’

-reported to have produced or heid stocks of chemlcal weapons at -

v‘one tlme. There may well be great dlfflculty 1n reassembllng thevf

~mdata requlred by the Chemlcal Weapons COnventlon.‘f,;.f”hh' a

”g;“7;f Proliferation

| By prollferatlon, this paper means the attempt by

i’;"Australla group" and others to curb the export xf'key
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P ra2ble 7: Former Possessors of Chemical Weapons and
Facilities
Australia Italy
Canada : Japan
China Kenya
Czechoslovakia Nigeria
Egypt Poland
France X Singapore
Germany (FRG and GDR) South Africa
Hungary USSR
India ‘ UK
Indonesia (Netherlands) : UsAa

Source: based on a table from SIPRI Yearbook 1988 p. 103.

intermeaiates using export controls and warning lists,
proliferation is claimed to be increasing. The concerplis that
asbohe countr? acéuireé, or is thought.ﬁokhavé'acquired;‘an
offensive chemical warfare capability; its neighbours may be;ieve
that they need a corresponding capability. This is of partiéular
coﬁcern in the Middle East where the alleged acquisition of
chemical weapons together_with potential missile delivery systems
cannot be ignored. The concept of proliferatioh is not readily
quantified. No one bpénly admits to being in the market for
chemical weapons .or their precursors, but one'bf the effects of
the Irag-Iran war was the build-up of an infrastructure for the

manipulating and rerouting of chemical exports.

The following table includes those which have recently
been the subject of most discussionzwithArespect to possession of

chemical weapons.



14

M Table 8: Known and Suggested Chemical Weapons
Possessors '

‘Known b : - - Suggested
Usa , , .~ . Angola ' - Laos
" USSR ' ~ '~ Burma = Libya*
" Iraq - China '~ ' 'North Korea
: 1 Cuba Pakistan. '
Egypt . I "~ South Africa
Ethiopia =~ South Korea
Francex Syria*
India 1 Taiwan
- Iran -~ | . Thailand
" Israel . |- Vietnam*

% The asterisks indiCate those;countries which have
- been the subject of most speculation..

H‘8.;fChemica1'WeaQOns Stockpilesﬁf

':t Entry 1nto force'of a Chemlcal Weapons ConventIon wlll‘.
.:;itake place after an agreed number of natlons rat1fy 1t as States
‘yPartles. _It 1s 11kely that the 1n1t1a1 perlod between openlng
'1for 51gnature and entry 1nto force w111 take two to three years.d
and 1nvolve in the order of f1fty to s1xty s1gnatures. The
d7actua1 number w1ll have a bearlng as the slze of the 1nspectorate
:frequlred since many of the 1nspect10n act1v1t1es are mandated to -

.take place almost immediately after entry into force.

v Not 1ater than 30 days after entry 1nto force, the 3.v;,,

”ﬁpstates Partles w111 have to submlt the declaratlons requlred by

'Artlcles III, IV \' and VI. If they possess chemlcal weapons jh';n;J

"xfthey w1ll have to prov1de for 1mmed1ate on-s1te 1nspect10n and

'Iggsubmlt general plans for the destructlon of weapons w1th detalled i
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plans being required 6 months after entry into force. The actual
destruction phase should begin 12 months after entry into force
for a State Party. Some matters such as the order of destruction

have yet to be resolved.

Table 9 indicates what each and every State Party must
be able to do to demonstrate compliance with the CWC. There will
have to be sufficient inspectors available to verify compliance

with the States Parties' obligations.

BEESEEEEE rable 95: Time Scale for Initial CWC Activities

1. Entry into force

2. Declarations within 30 days

3. Provide for on-site inspection

4. Submit general plans for destruction

5. Submit detailed plans within 6 months

6. Have destruction facilities ready to commence
Destruction within 12 months

Each State Party will have to comply with items 2 and 3;
all possessor States Parties will additionally have to cope with
items 4 to 6 but may well have difficulties with the timeframe

for 6.

The requirements for each chemical weapons stockpile as
far as the inspectorate is concerned is that they must know where
each stockpile is located, the composition of its contents and
the types of munitions involved i.e. they must first be able to
verify the State Party's declaration of compliance. The

inspectorate must then have the power to verify that the site is
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secured, seal its contents and maintain its integrity until a
destruction site becomes available. They may then have to be
'continuousIY'present'atfthe_destruction“siteiuntilhallfof theinh
stockpile has been destroyed. Hence there are two operational
'sequences for the inspectorate: Phase 1 is the verification of
the stockpile and sealing the facility until the destfuction
commences. Phasekz is the continuous on;site inspection of the
adestruction facility. The_composition of;theAinspection team
L will vary with the tagks_involvea;.and'tneré_mayfweilebe an

overlap between the requirements.

l Table 10} Unltarv chemlcal Mun1t10ns stockplles of'
USA and USSR : }

Country - . |Agent Tons* .  Agents
|usa 8 [conus] (32,000) |- VX, GB, GA, H, HD, HT, L
1 [FRG] (500) |
1 [Johnston | L
Atoll] (1,600) |
|ussr (9) 50,000 |- VX, GB, H/L, L, GD
iﬁ?._(e-F)“estimates appearinéfin,unofficial*sources{f”fh‘

Since the diSposalsplant"for“destfuctionfof’chehical

'f,weapons on Johnston Atoll is. scheduled to begln demllltarlzatlonizsfﬁ-

'{of 1ts stocks in. 1990 one ‘can. e11m1nate that fa0111ty, apart from vfiv

'fﬁ,the verlflcatlon of 1ts destructlon, s1nce 1t should have f»

f_completed destructlon act1v1t1es by 1994 before a CWC 1s 11kely

-effto come 1nto force.f Hence the number of stockplles ‘in the Unlted
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States is likely to be 8. There is only one CW depot in the
Federal Republic of Germany, and all stocks located there will be
removed by 1990. There will be about 34,000 agent tons and
corresponding munitions to be deetroyed over a nine year period;
of course if the destruction plants are not available on time
then the'peried will be shorter for desﬁruction. The target
amount for destruction will be approximately 3,500 agent tons per

L
annum.

The USSR has stated that it does not have any chemical

weapons outside its territory and that none of its allies has

‘chemical weapons. For the purposes of this analysis it is

assumed that there are nine stockpiles in the USSR. Thus there
will be a need to destroy over 5,000 agent tons per annum in the

USSR and probably nine sites where destruction could take place.

The phase 1.requirement for.the inspectorate will be the
verification of the contents of eight stockpiles for the United
States and nine for the USSR. Thellocation and percentage of
agent tons is known for the>US stockpiles and if the Oconus

stocks have been destroyed previously then a total of 32,000 tons

remains to be destroyed at eight locations. The Phase 1 task

involves 18 CW stockpiles whose contents will have to be verified
and then sealed. These stockpiles will contain a minimum of
80,000 agent tons and consist of at least nine CW agents. It is
unlikely that ﬁore than half of the stock will be in bulk; the

remainder will involve at least thirty different types of
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munitions. 1Individual stockpiles seem to vary from about 500 to
13,500 agent tons in the United States, and one might expect

_ similar variations in the USSR.

The number of\additional Stockpiles of chemical weapons
" is a matter of conjecture and discussions on proliferation have
;sugoested that~there might be 20 or 30 countries attempting to
acqulre a chemlcal weapons capab111ty ‘The assumption in this
-‘paper is that there may be a total of twelve additional

possessors, and that the 1nspectorate w1ll have to plan for

'12 addltlonal stockplles llkely to con51st malnly of mustard with

some tabun and sarin.

Thls scenarlo then suggests that there could be 29 CW
stockplles, 8 USA 9 USSR and 12 others, i.e. 14 Declaratlons of
CW possession involving 29 locations,that.willfrequire on-site
‘inspections to verify.theirchntents.v'fhe inspectors will have

nto be able to seal and ensure that no weapons 1eave these

' \vstockplles untll ‘the destructlon plants are operatlonal and then

"oversee the transfer processes requlred in the event that a State
:Party determines to build fewer destruction facilities that it

has - CW stockplles. This phase should be completed in the flrst

"V{Lyear,‘but env1ronmental 1mpact studles could ea51ly lengthen the

'"'perlod con51derab1y 1f 1nsuff1c1ent preplannlng has been done of

,deestructlon or if: there is a need to 1mport the destructlon

l'ltechnology. Although the draft CWC mandates that destructlon 1s hﬁ
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to begin one year after entry into force, if facilities are not

planned soon enough this timeframe will be difficult to meet.

One can divide chemical weapons étockpiles into two
groups; one at which destruction facilities will be built and
another where the stocks will haVe‘to be moved for
demilitarization. It would be logical to assume that the former

will be where the larger stockpiles are located and, since the

“destruction facility should be under construction before entry

into force if the State Party is to meet its goal of commencing
destruction within 12 months, these sites should have inspectors
permanently present. This'woﬁld give a requirement for permanent
inspection teams at the 8 United States sites and the 9 USSR
sites to carry out initial verification, appliéation_of seals to
weapons and/or silos, site closure and the review of the planning
and construction of the destruction»facilities for verification

purposes.

Of course, if a destruction plant Were already
available, the task would become one of ensuring that destruction
of weapons and agents could be §erified. The Environmental
Impact Statement.(EIS).developéd by the United States for
obsolete unitary weapons showé that three types of plants will be
constructed there and that each will only be caﬁable of dealing
with one agent at a time. Therefore some reconfiguration of the
plant and its protective system will be required to implement an

agreed order of destruction of the various agents. It is
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suggested that the initial inspection team could have as many as

five 1nspectors. This would mean that the CW stockpiles of the

g superpowers would absorb 85 1nspectors on-site at their. major

installations. It should be noted that this assumes that the
inspectorate will be continuously present at a stockpile site

where destruction will eventually take place. There is a

irequirement for their presence until a monitoring system is
‘installed and operatlonal as well as for continuous presence

Hdurlng active destruction perlods. The number of five 1nspectors

is consistent with trial inspection experience but if a facility

has multiple destruction lines,prmoperates more than one shift

then these numbers will have to be increased.

. The other assumption concerning stockpiles was that

12 other nations would declare the,possesSion of chemical

weapons. The stockpiles could be small. Verification and

' auditing are unlikely to be labour intensive but politically will

probably require teams of three inspectors. The long term

~seCuring,of the faciiities_mightfbejdifficult, given their
Lﬂ”probablepldcatibns; initial'inspeetion wduld:require |
36 inspectors who also may have to be continuously present at

'VEthese'sites.

Hence thls study suggests that CW stockplle management

'f.could require 121 ln5pectors present full t1me on-site. The
'1n1t1al assessment 1s that there w1ll be a requlrement of 40.1*'"”'

'3f1nspectors for the Un1ted States, 45 for the Sov1et Unlon, and 36:fp;fﬁ
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for all other stockpiles. A key question then is: how many
inspectors would be required fd keep that number in the field for
365 days pér year? If it is assumed that one inspector is
a&ailable for 220 days per year, then the basic planning factor
is 1.66 or 66, 75 and 60 inspectors for the U.S., U.S.S.R., and
others, respectively. It is also assumed that inspection of CW
stocks and their destruction could be a full-time assignment

without rotation to other duties at headquarters.

| Table 11: Inspection Requirements for Stockpiles -
Year 1 ' ,

Stockpiles Inspectors | Total Inspectors (1.66)
USA 8 40 - 66
USSR 9 45 75
Others 12 36 60
Total | 29 121 | 201

Phase 2, the actual destruction of chemical weapons,
should begin 12 months after entry into force. This will be very
difficult to accomplish unless the facilities are already under
construction, especially where there is a need to hold
environmental impact hearings and develop such criteria as may be
required by national legislation. This could easily occupy two
years, i.e. planning of destruction facilities mﬁst begin before
entry into force. . Such coﬁsiderations héve already led the
United States to plan the construction of incineration facilities
at all continental stockpile sites to destroy obsolete unitary

munitions. The USSR had indicated the construction of one pilot
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facility at Chapayevsk, but recently downgraded it to a training
facility. It does not seem realistic that one plant in the USSR
wOﬁld be sufficient, siﬁce fhey have So,ooo'agent tons t§ be |
destroyed. The USA will require nine destruction plants to
fulfill their requirements to destroy their'obsolete unitary
vweapons by 1997 at 8 locations. Hénce the assumption in this
paper is that the USSR will require eésentiélly the same number
of destruction facilities to destroy their larger étockpile, and
an estimate of 9 Soviet destruction complexes;,one at eacﬁ
presumed stockpile location. The actuai number will be a

- function of:

(i) the distribution of CW agents between bulk and
» munitions, | |
(ii)  the number of different agents in the stockpile, -

(iii) the quantities and types of munitions in stock,
(iv) the agfeed order of déstructioh,

(v) rates of destruction.

It is ﬁhlikelf'that.the othef;pbssesébrs §i11 benable ’
export their CW to other State Parties for destruction.. So, if
there are 12 othef possessors, each'will.have to construct a
demilitarization facility and the inspector requirement could

”risé from'3 to 5 at'éaéh site for-a total Qf'éo‘iﬁébeétbrsl
_There would likely be a'greater requiremgnt»for assistahce-with 

the design and'conétruction of the'plahts, ahd péfhapsfm6re,“
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assistance from the International Authority by the provision of

expert advice.

Hence there is a planning requirement for approximately
- 201 inspectors for the first phase and increasing to 241 for

monitoring the actual destruction at twenty-nine sites.

B Table 12: Inspector Requirements for CW Stockpile

Destruction
Stockpiles Inspectors ’Total Inspectors
(1.66)
USA 8 40 66
USSR 9 45 . 75
Others 12 60 100
TOTAL 29 145 241

9. Chemical Weapons Production Facilities

At present, only the United States has made declarations

on existing production facilities (CWPF). Some countries, such
as Canada and the U.K., have provided data to the international
community on old production facilities, long since destroyed.

Other data is based on discussions in the open literature. The
following table summarizes this data on former facilities based

on information provided to the Conference on Disarmament.
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This suggests that there will be 23 possible facilities
‘to be-.controlled by the inspectorate after formal declarations
are made and that there may be approximately 23 declarations of
former facilities (the actual number will depend upon the date on
which they ceased'operation). The 23 CWPF will require the
continuous presence of inspectors once their destruction
commences. Before this, the inspectorate has to verify
' "declarations and ensure that the facility is closed, that any
existing raw materials or stockpile are sealed and that no other
act1v1t1es are carrled out except those mandated by the closure
or env1ronmental safety. The number of 1nspectors requlred at
.. each CWPF is a matter of debate, the minimum is one but that is\

%llkely to be 1mpract1cal espe01ally at the’ larger fac111t1es,
.;and unde51rable for a number of reasons. Some w1ll need
permanent inspection 1mmed1ate1y whlle others will require

regqular intermittent inspection. 'Also,there will be some overlap

- with actual stockpiles.. It is difficult to assess the number of

1nspectors requlred Each fac111ty w111 have to be v1s1ted 60 .

,days after 1n1t1a1 declaratlons to aud1t 1nventor1es, place seals

and install monitoring instruments. Their continuous presence
- may be required until subsidiary arrangements are made and

instruments are functioning. If we assume two inspectors
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B Table 13: chemical Weapons Production Facilities

CWPF#*

Country v Number
USA 5
USSR = ' (10)
France » - (1)
Iragq ' (2)
Iran (1)
Syria (1)
Libya (1)
Egypt - (1)
Israel ‘ (1)
Total : ' 23

Former CWPF##%

Country Number

- UK
Canada
Japan
Indonesia
Australia
China
Czechoslovakia
Italy
Kenya
Nigeria
Germany
Hungary
India’
Poland
Singapore
South Africa

PRPRPRPRRERPEPRRPEPRRPPRPRP®O

P e Y L N T L e L N L Ran
e N N N N Nt Nt e e s N

[\
w

Total

*  Number in brackets unconfirmed

** Number in brackets unconfirmed, moreover there is no
agreement on how to deal with former CWPF that have
previously been destroyed.
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permanently at each site, then 46 inspectors would have to be
assigned; and to cover holidays etc. this would equate to 76
”inspectors using 1.66 as the‘planning factor. 1f destruction
-‘.begins on schedule then there would be a continuing need for
”,their presence. It would thus appear to be a reasonable
- assumption that 75 inspectors Qill be required to deal with the
'destruction of CWPF. The length of’time that inspectors will
'-‘need to be available depends on agreement as to when all such

_CWPF'are to be dismantled.

There will- be. costs assoc1ated w1th verification
act1v1t1es related to former CWPF depending upon the actual date
. of closure of those fac1lit1es.v It 1s unlikely that this would
E cost more than an 1nspector year 1n total so that. 1t could be ,vj'

. subsumed in the 75 estimate. -

Hence this preliminary'revieW'suggests that 75
inspectors will be required 1n1t1ally for the Chemical Weapons

'.Production Fac111t1es..

10. Costs Associated with Securing Facilities

: There 1s only one detailed account 1n the llterature
;Lfthat attempts to prOV1de costs for u51ng remote senslng to -%?pi,w

5_mon1tor fac111t1es. This was an attempt to apply “Recover"

"':technology to W and was described by Japan 1n 1985 1n CD/619.23?°;7

"'Their 1llustrat1ve figures are g1ven 1n the follow1ng table.njff”“*'
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I Table 14: Costs of Applying Recover Technology to
CWC
Stockpiles Facilities: $152,000
Production Facilities: $184,000
Elimination Facilities: $300,000
Permitted Production: $300,000

These are the costs associated with verifying the
inactive status of stockpiles and production facilities and the
monitoring of activities at destruction plahts and of permitted

production.

_ Table 15: Cost of Electronic Monitoring of

Facilities
Facilities No. Cost
: ($ million)
Stockpiles .29 4.4
Destruction Sites 29 8.7
CWPF 23 4.2
Total , 17.3

Hence, an estimate of the cost of electronically
securing all of these sites would be about $17 million in 1985
dollars based on the tentative Japanese analysis. A more recent
US estimate, CD/CW/WP 268, suggests that the cost 6f collecting
data from all sites by satellite could be about $72 million.

The assessment of the actual cost per inspection is

difficult. The only analogy is the Safeguards Division of IAEA.
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Its projected 1990 costs are $57,816,000. There are 292
inspectors and approximately 205 other employees in this
division. The budget projection covers salaries, travel,
training, equipment and other support services, and so one could
conclude that the average sum required to keep each inspector in
the field is $200,000!. Using this figure we can project the

following inspection costs.

Table 16: Estimate of Inspection Costs

Activity Inspectors Cost
($ million) B

CW Stockpile 201 40.2
increasing to 241 48.2
CWPF 75 15.

This leads to an estimate of an inspectorate size
ranging from 276 to 316 to supervise the destruction of all
chemical weapons and the corresponding production facilities at a
cést of $55 to $63 million. There is also aﬁ'initial cépifal |

cost of electronically securing the sites of about $17 million.

This “is likely to be a minimum figure since some aspects of

safeguards are funded directly by States Parties.
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Of course where inspectors are permanently present the need for
electronié securement could be substantially reduced or

eliminated.

11. Activities Not Prohibited by the Convention

Article VI is the arms control component of the proposed

CWC. The thrust of this article is to control toxic chemicals
seen to be a risk to the convention while, at the same time,
interfering as little as possible with the legitimate practiées
of the chemical industry. The aim is to prevent production of
chemical weapons agents, not to control the chemical industry.
The most dangerous chemicals will be found on schedule 1 and
these will not likely be found in the commercial industry. The
major permitted production requiring international inspection

will be for protective purposes and this will have to be carried

- out at secure facilities under government control. 1In principle,

each State Party could operate a facility that could produce
chemicals on schedule 1 up to an annual aggregate limit of one
metric tonne. This would be a Single Small Scale Facility

(SSSF) .

Single Small Scale Facility (SSSF)

Each State Party that operates a SSSF will have: to

provide initial and annual declarations and also advance
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notification of any planned changes to these declarations. The
main aim of the verification activities will be to confirm the
declarations made on the production of schedule 1 chemicals and
the aggregate amount in stock. The monitdring of SSSFs will
‘involve on-site inspection and likely on-site instruments. Each
‘facility will be subject to an initial visit intended to verify
its capacity, to develop procedures for subsequent visits and the

installation of instruments, and to develop a facility agreement.

From a planning perspective one has to estimate how many
such facilities might exist,‘howlldng the initiai inspections
might take, and the approximate durétion of the annual
inspectiqns. In principle, such inspéctions-could 1aét for the
lifetime‘of the CWC. If one assumes that all NATO and WTO
countries have an SSSF, this gives a total 6f 23, althoﬁgh there
might be fewer, and one might speculate that there could be 20
other such facilities worldwide:. This means that one would have
‘to plan on 43 facilities. 1Initial inspections could last for a
week and réquire frbﬁ three tquiQé‘insﬁectbrs; There may then
be a requirement tovinstallAiﬁstruments at fhese facili£ieé'as
soon as practicable thereafter but preferably within the first
year. The installation processes are also likely to take a week
;:étieaCh site but likelyiemploy teéhhical assiStants undérvthe
-supérvision of one inspector."Thereafter the‘aﬁnua1 ins§ections-

are unlikely to require more than‘twb day$ per SSSF per annum;.

instrument maintenance may cause additional inspection needs. In
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CD/619, Japan estimatéd that this cost of electronic monitoring
of a permitted facility would be $300,000 per year. Hence there
will be a first year requireﬁeﬁt for 5 inspectors per inspection,
which could reduce to 3 thereafter, and a capital requirement of
$12,900,000 based on thé "Recovery" model. This leads to an
estimate of 25 inspectors initially, reducing to 6 annually after

the first year if the inspection takes only two days to complete.

IBJ Table 17: Inspection Costs for SSSFs

Inspectors (Year 1) 25 5,000,000
Capital 12,900,000
Inspectors (annual) ‘ .6 1,200,000

12. Verification of Non-production

The problems of development of quantitative criteria for
an Internatipnal insbéctorate‘are Qreatest with regard to Article
VI and its annexes. These annexes have been developed on thé
basis of the risk that the various chemicals and their production
facilities present to the aims of the Chemical Weapons
Convention. No account has been taken of the complexities or the
potential costs of the inspection regimes nor the potential reach

of the Convention into the civilian chemical industry.

The first attempt at looking into inspection needs
related to industry was made by the Netherlands in CD/445 of

1984.
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The starting point was that compliance with a CWC could
best be assured by 1nspectlon of the chem1cal 1ndustry to ensure .

that there was no undeclared productlon of super-tox1c lethal"

chemicals or key precursors. It was noted that such visits would

require industrial coeoperation'and that they must not compromise .

industrial secrets. It was stressed that all plants that could
vproduce STICs should be declared as well as those plants ‘which ‘

- actually were produc1ng STLCs and key precursors. The former is

I

'not yet agreed in the negotlatlons.

‘It was assumed.thathUch inspections would be systematic

“but random, and that the nature of the 1nspectlons would depend

t on whether the plant actually produced STLCs or key precursors,‘v

or only had the capablllty to do so. -In the case of_actUal
production, the quantities produced would have tovbe reconciled
w1th the declaratlons and a check made on the non-productlon of
undeclared toX1c chemicals. _The second.type of 1nspectlons would

‘only need to determlne non-productionil The paper alSo noted that

the only alternatlve for checklng CW-capable plants was challenge~

1nspectlon.

The calculatlons in CD/445 assumed a ratlo of 1.8:1 for
~~Isupport staff to 1nspectors work1ng from headquarters, that
"thnspectors would achleve 40 days/year of 1nspectlon, and that a

'f‘natlonal-organ;zatlon would collect theerQUIred>baS1c data.

a - R B E R E R
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This led to an estimate of 10-15 inspectors for random inspection
and of 30-40 for the verification of non-production i.e. a total
of 55 inspectors plus 100 support staff to deal with what is‘now
schedule of Article VI. .This number of inspéctors would‘bé‘ '
required for the ongoing (permanent) aspects of the Convention

and the suggested inspections of CW-capable facilities.

An examination of the organization required to make the
chemical weapons ban effective was presented by the United ‘
Kingdom in CD/769.' It suggested that at least 60 inspectors and
120 support staff would be required to deal with the initial

demands of thevConvention.

‘A recent study by Beck! attempted to develop a cost
analysis based on the Netherlands paper (CD/445), an extended

list of possible CW processorszg the illustrative schedules of

chemicals in the rolling test (CD/782), and the World Directory

1 Verifying the Projected Chemical Weapons Convention. A Cost
Analysis. Herbert Beck, AFES PRESS No. 13, Mosbach, 1988
2 J.P. Perry Robinson in SIPRI Chemical and Biological Weapons

Studies Vol. 4, Oxford University'Press, 1986
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on Chemicals®, used as a source of information on potential
suppllers of the chemicals on the schedules. The conclusions of
’that study show an increase in the estimates of 1nspector |
requirements,'and are compared_with CD/445 in the following

' table.

5l Table 18: Inspection Requirements for Non-Production

CD/445 = H. Beck
‘Sch 2 Plants 50 150
Insp. Frequency (yr)* | 1: 1.5 1:. 1.5
Inspectors : ' 3 3
| Inspection time (dy) 5. 5%
Inspectors 10 =15 .| ~ 40
CW Capable Plants 500 Schedule 3 500%**
Insp. Frequency (yr) 1: 3 1: 3
- .| Inspectors : -3 -3
- ‘|Inspection T1me (dy) e 3 3
| Inspectors - - ',,: 30-40 40

* An_inspection frequency of 1:1.5 means that, on average, a
: plant will be inspected every 18 months but the inspection
. will be random in that it can occur at any time in the

L period even in consecutive months,.

*k Flgures not stated but assumed to. be the same  as used in
CD/445.

’“;¥**fBeck uses the Netherlands flgures for W capable fac111t1es_

. . and.states. that these: represent schedule 3 plants. ' CD/445
~does not attempt to suggest inspections ‘for that category

 The table shows how sensitive the inspector estimates

;guare to the factors llsted the number of plants, the frequency of .

?yflnspectlons, the number of 1nspectors 1nvolved and the length of ;d

;3. Directory of World Chemical Producers, Oceanside, 1984- . =
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the'inspectibn. If, for example, one were to change the
inspection frequency, of one inspection every eighteen months to
oné per annum, the Netherlands' estimate would change to 19 and

Beck's to 56.

It would seem, therefore, to be important to examine
these parameters more closely ih order that we might improve upon

previous estimates or at least be aware of the sources of their

shortcomings.
Schedule 2 Plants
The original Netherlands estimate of 50 companies as

producers qf.key precursors to STLC was too low since it

essentially only included western nations. The more complete

‘analysis by Beck indicated 68 potential suppliers at the end of

1984. A similar analysis of J.P. Robinson's extended list of
chemicals gave 206 companies involved in the production of
chemicals which could be of concern to the Convention. All of
this suggests that the correct number of échedule 2 producers may
be somewhat less than 200 but substantially more than 50. A
problem for the analysis lies in the unavailability of
information on chemical producers in CMEA counfries, the
Developing World, and China. Given the known production of
chemical weapons by the USSR and the extent of the éhemical
industry in other parts of the world; there must be additional

producers of schedule 2 chemicals. To this must be added the
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fact that only primary producers have been identified in this
study and so there will be other facilities such as processing
plants which would merit inspection. This méans that Beck's
estimate of 150 schedule 2 plants is a reasonable starting point
for such calculations, with 20Q being an intuitive:upper limit

for such facilities.

Inspection Frequency for Schedule 2 Plants

Both papers take an average insbection frequency of once
every 18 ménths for these plants. This éeems to be too great an
interval between inspections; énnual inspection would be more
appropriate. These is also an obligation for an initial visit by
inspectors, followed by the deveiopment of facility attachments
for each site before the random but routine inspections commence
on a regular basis related to the requiréd declarations. This
means that each facility may have to be visited twice in the
first year for information purposes before a regular frequeﬁcy
can be set for eachllocation. " In this p&per, it is assumed that_
each schedule 2 plant may be inspected twice in the firSt.year
and annually thereafter. This does not include visits for either
the installation or maintenance of equipment or s;éls required

on-site by the inspectorate.

//45.'-
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Number of Inspectors

The number of inspectors allocated tb each on-site
inspection in the above papers is three. However, for certain
tasks, it is likely too low. The development of facility
attachments, in particular, could involve more personnel. Five

inspectors is more realistic, and that number is used in this

_paper. The installation of equipment or seals should be done by

technical support staff of the inspectorate and these activities

should be supervised by at least one ihspector.

Inspection Duration

The figure of five days was used in the above papers and

seems to be appropriate for planning purposes in this paper.

CW-Capable Plants

In CD/445, the Netherlands developed the concept of
"verification of non-production in other plants" but, as yet,

the rolling text does not require such inspections. If such a

.concept were to be pursued (and the latest proposals for Ad Hoc

Verification may have overtaken this), then there would have to
be some means, such as an Annex to Article VI dedicated to such
facilities to allow for such plants to be identified. If this
were to be done, the problem would then be to estimate the number

of such plants and the stringency of the inspection to which they
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would be subjected. CD/445 assumed 500 plants worldwide without

giving a basis for this figure.

It is expected that the type of inspection procedure

.that would be‘apﬁlied to CW-capable facilities would be patterned
upon those for known schedule 2 facilities. The major
differences would be in the frequency of inspection and in the
probable absence of information derived from initial visits and
facility attachments. This would make inspections more difficult
‘and perhaps require more than five inspectors in the team. The
suggested frequency in CD/445 of once in 36 months is low but
probably the best attainable. Hence, this paper has assumed that
the number of inspectors be set at five and initial inspections

‘'would probably require five days.

The actual number of CW capablé plants can only be a
matter of conjecture at this stage, but the number suggested by
the Netheflands in their paper is probébly an underestimate (see
discussion below on ad hoc verification). The figure of 1000
used in this péper is prbbably cohservstive for the number of

plants that could be involved.
Schedule 3 Plants

Currently in CD/961, schedule 3 chemicals and facilities

~are not subject to routine inspection; verification would only

o 2
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involve monitoring through data collection. It seems unlikely
that this situation will continue without some provision for a
mechanism by which anomalies or ambiguities in the data provided
by a national authority are reviewed. It is also possible that
there could be a concern about thé capability of these facilities
to produce schedule 2 chemicals. Hence this paper assumes that

there might be inspections at schedule 3 facilities and that

“these would be less extensive than those required for schedule 2

or in relation to the proposal for CW-capable facilities.
Assuming a frequency of one inspection per year, that no more
than three inspectors would be involved, and that no inspection
would last for more than three days, one could estimate the

requirements for such inspections.

The major problem is in assessing how many plants are
involved. Beck's analysis of schedule 3 production suggested
that 78 companies might be involved (possibly with more than one
location per company). The number of CMEA operations is
understated: e.g. the GDR 'is not listed in Beck's paper, even
though it is knqwn to produce some substances such as phosgene
(at Schwarzheide). However, the actual number is not>1ikely to
be much larger, since there is a tendency in industry for the
concentration of activities related to the production of
chemicals used in.large commercial quantities. For the purposes
of this paper, the acfual number of plants is assumed to be of

the order of 100.
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International Inspectors and an Inspector - Year

We -have already discussed a number of factors or
assumptions relating to the coﬁputation of inspector numbers.
A central one is that each inspector can manage 40 inspection
days per year, where a permanent or lengthy presence is not
required. Clearly any improvement on this will reduce the actual
number of inspectors. ﬁowever it should be emphasized that the
number 40 derives from observations. of IAEA inspection
‘activities. Although that Agency has a goal of 100 inspection
days per inspector, which would be roughly half a normal working
year, an examination of the Agenéy's statistics indicates an
average of 40 to 50 inspection days per inspector. This seems to
be due to-a number of reasons: training, travel time, designation
to specific countries, requirements for relatively short term
contracts for inspectors, holidays and so on. It would seen
unlikely that a fledgling organization could do better, and the
need for randomizing inspectioné may'Well'exacerbate the
problems, particularly in regard to the availability of
designatedninspectors. Furthermore, the IAEA has no real
equivalent to challenge inspection. Hence this paper will
continue to use the number forty as an average number of
inspection days per inspector in relation to routine randoﬁ
inspection to verify non-production of chemical weapons in

commercial facilities.

S I S S EE I W s



- - _‘ '
i \

41

Inspection Needs in Non-Production

The result of this review shows that there are three
possible cases to considef in relation to inspectors: (i)
monitoring schedule 2 production facilities; (ii) monitoring
facilities deemed to be CW-capable; and (iii) monitoring of
schedule 3 production facilities. It should be stressed that at
this point in the negotiations only (i) has been agreed; (ii) is
still being discussed; and'(iii)'seems to be a possible outcome
of questions:that might arise in relation to declarations on
schedule 3 chemicals and facilities. . The other situations are
examined as an aid to assessing the implications for the

Inspectorate.

B Table 19: Estimates of Inspectors Required for
Various Inspection Types : .

A. TInspectors for Schedule 2

Schedule 2 Plant _ 200
Inspection Frequency 1 per year
Inspectors/Inspection 5

Duration 5 days
Inspectors 125

B. Inspectors for CW-Capable Plants

CW-Capable Plants 1000

Inspection Frequency 1 every 3 years
Inspectors/Inspection 5

Duration , 5 days
Inspectors : 208

C. Inspectors for Schedule 3

Schedule 3 Plants 100
Inspection Frequency 1 per year
Inspectors/Inspection 3

Duration 3 days
Inspectors 23
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Once again, these figures show how sensitive the
calculations are to the parameters listed, and indicate that
considerable care shoﬁld be taken in laying down the methodology
of inspection Qith too great a precision as it may lead to

unnecessarily high inspection costs.

Assuming that the cost per inspector is $200,000, then
one can tabulate the following costs (Table 20). The projected
cost of schedule 2 inspection is $25 million and would increase
approximately 20% if schedule 3 is added. The addition of CW-

capable facilities more than double the cost.

Table 20: Inspection Costs

1. Schedule 2 125 $25,000,000
2. CW-capable 208 $41,600,000
3. Schedule 3 23 $ 4,600,000

13. National Trial Inspections (NTI)

In an attempt to remove some of the uncertainties in our
understanding of the problems associated with the inspection
process in the chemical industry, a template was prepared for
national trial inspections (CD/CW/WP 213). A number of NTIs have
now taken place, and a review of them should lead to a better
assessment of their value. A preliminary examination of the
reports available leads to the table below and is used to improve
the estimate of the number of inspectors required to give

assurance of the non-production of schedule 1 chemicals and that
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industrial facilities used for schedule 2 chemicals are not used

for purposes prohibited by the Convention.

The ?eports show the importance of initial visits and
the need for more than four inspectors for each visit. The time
allotted varied from one-half day to three days and, if combined
with the preparation of a facility attachment, took several days.
As expected, the number of inspectors does not change for the
preparation of facility attachments, but the latter activity
could require up to 10 days. The time required for routine
inspections can be shortened if there is sufficientAeffort placed

on initial visits and the preparation of facility attachments.

BRI Table 21: National Trial Inspections

Country I. visit (I)(T) FA (I)(T Inspection(I) (T)
Australia Y (4)(0.5) Y (5)(1.0) Y (5) (2.0)
Brazil Y (6)(1.0) N Y (6) (1.0)
Belgium - - Y (3) (1.0)
Czecho-

slovakia Y (4)==-==—eeem- six visits-------=--- Y (4) (1.0)
FRG Y (5) (1.0) Y (5) (1.0) Y (5) :
France Y (3) (1.0) Y (3) (0.5) Y (3) (2.0)
Finland Y (5) (1.0) -- Y (5) (1.0)
GDR Y (5)=====—- several visits, 4 days--- Y (2) (2.0)
Hungary Y (team) Y (team) - Y (team)
Italy(2) Y (team) Y (team) Y (team)
Japan(3) Y (5)-=-----+----several days--------- Y (5)
Netherlands Y (7) ' Y (7) Y (7) (1.0)
Sweden Y (3)(2.5) Y (3)(10) Y (3) (1)

USA Y(6) (2.5) Y (6)(1.25) Y (6)(1.7)
USSR Y (4) (3) Y (4)(2) Y (4) (1)

I = inspectors, T = time in days, FA = Facility Attachment

Y = Yes N = No ' ‘ '
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One could conclude that teams of 4 to 6 inspectors will
be desirable, and the size should depend on whether the facility
is single or multipurpose. The length of the initgal visit is
dependant on the quality of the declarations made but would
likely take from 3 to 5 days. It seems difficult to assess how
long it would take to develop a real facility attachment, but it
could be an extended process and in the NTI'S ranged from
one-half to ten days. It also seems unwisé to attempt to combine
such visits given the time pressures that there will be on the
Secretariat to deal with all the initial national declarations
immediately after entry into force. It is possible that random
routine inspections could be doﬁe in three days or less,
especially if the preliminary work is done well. No views were

expressed in the inspection reports as to the frequency of

inspection except by the USSR, in CD/894, where they suggested as,

many as four routine inspections per year. Several reports
emphasize that the teams may have to be accompanied by

interpreters.

From the above it seens thét initiél inSpédtionsAwill
involve at least five inspectors and that these inspections are
unlikely to take.less than 5 working days. There is a strong
possibility that there will be a need for two inspections per
facility in the first year to deal with facility attachments, but
then subsequent random inspections of schedule 2 facilities might
be carried out in three days or less. This'would reduce the |

. inspectorate requirement conSiderably.
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14. Challenge Inspections

The demand for challenge inspections is difficult to
quantify but it is essential to discuss it and bring out the
technical problems associated with managing challenge
inspections. The initial concept of challenge as a "safety net"
for the Convention ied to the view that it would not be used
frequently and CD/445 suggested that the number of challenge
inspections would be low. In fact, they did not assign any
permanent inspectors to this function. More recently, Beck
assumed that there will be a group of inspectors assigned to
challenge inspection because of its short-notice characteristics,

and that fifty to eighty inspectors could be required.

Although the broad outlines of the rights and
obligations associated with on-site inspections by challenge have
been extensively debated, no text has entered the draft CWC as
yet. 1In essence, it has all but been agreed that every State
Party has the right at any time to reqﬁest an on-site inspection
of any site on the territory of another State Party in order‘to

clarify doubts about compliance with the Convention.
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The factors to be assessed in attempting to quantify the

inspectorate requirements are:’

(1) the number of States Parties;
(ii) the efficiency of routine verification of
compliance;
(iii) confidence level in routine verification;

(iv) undeclared sites

It is also generally thought that the most use will
be made of challenge during the destruction phase i.e. the first

2 Apart from this, it is the initial data exchange of

ten years.
national declarations from States Parties that will likely
generate the background information that could lead to

challenges.

Requests for challenge inspection could occur in

relation to:

(i) Stockpiles,

(ii) Chemical Weapons Production Facilities,

iAt this point in time it is impossible to assess the number of
military locations that would be subject to challenge
VZThis will be affected to a very large degree by the number of

State Parties adhering to the Conventioﬁ.
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(iii) Chemicai Weapons Destruction Facilities,
(iV).Permitted Production of Schedule 1 chemicals
for protective purposes,
(v) Non-production in the Civilian Chemical
Industry,
(vi) - Production of Schedule 2 and 3 chemicals in
commercial facilities, and

(vii) Allegations of Use.

As well, items (i) to (vi) could involve either military or
civilian facilities and so may generate problems associated with
sensitive military installations or the confidentiality of
industrial processes. The challenges could involve declared

sites or those which remained undeclared. 1In principle the

problems associated with item (vii), allegations of use, are

different since they would imply that other aspects of the
ConQention have previously been violated. Hence the assessment
of numbers of inspectors should differentiate between items (i)
to (vi), since these shouid be variants of routine inspections
triggered by challenge, and item (vii) which could well require a

different inspection modality.

The following table summarizes earlier assumptions
concerning the number of facilities requiring inspection under
the CWC. This liét of locations can be divided into two:
items 1 to 3 involve destruction and permitted production; while

items 4 to 6 cover activities not prohibited by the Convention



48
but involve activities or facilities thch, if misused, could
pose a risk to the Convention. Items 1 and 2 should essentially
"be subject to continuous monitoring and item 3 will undergo
rigorous inspection before the development of facility
attachments as well as systematic on-site inspection, so these
locations should not give rise to many challenge inspections.
The facilities declared under item 4 also will be subjected to
the development of facility attachments and to random routine
inspections and so, again, should not contribute greatly to
challenge inSpections. Consequently, challenge inspections

associated with schedule 2 should either relate to undeclared

B Table 22: Inspection Locations for Challenge
Inspection ‘

1. CW Stockpiles 29
2. CWPF 23
3. SSSF 43
4. Schedule (2] 200
5. CW capable * 1,000
6. Schedule [3]* . 100
Total locations 1,395

* No - agreed routine inspection in rolling text but any
. location is liable to challenge inspection.

facilities or to the misuse of declared facilities between
inspections. The facilities associated with schedule 3 will be
declared and the production monitored‘by data exchange. If no

inspection modality is developed to review ambiguities or

anomalies in the data received by the Technical Secretariat, then

tihépection by challénge,is thé_dhly‘current remedy available in
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that any émbiguities would have to be reported to the Executive
Council. If the matter is not then resolved it could lead to
challenge. It also seems an extreme‘measure to uncover what
might, in most cases, be no more than a technical violation of
the Convention. Discussions of these problems have led to the

concept of ad hoc verification, which will be examined later.

This analysis suggests that it will be those facilities
thought to be "CW-capable" that might generate the most challenge
inspections outside the military area. These are currently
undeclare& facilities because they have no present activities
related to any scheduie. Unless some other form of verification
is developed to deal with these, challenge inspections would be
the only means to ensure that a%y concerns about such facilities
- concerns perhaps defiving from other sources of information -

could be resolved.

If on the basis of the ébove discussioﬁ, one assumes
£hat the number of locations that could be declared is in the
1400 range and that of these, roughly 1100 are not currently
subject to inspection, then we might estimate the number of
inspectors required for Challenge Inspections would be affected

by the following assumptions:

(1) 1100 locations
(ii) on average, that there might be one challenge

inspection per location over a five year period
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(iii) 5 inspectors per inspection

(iv) 5 days duration

On this basis, 138 inspectors would have to be involved in this
activity. If we use the same frequency of inspection as that
proposed for routine inspections (i.e. one every three years),
then the number of inspectors would be 230. It should be noted
that there would be a trade-off in costs between routine and
challenge inspections: the more routine inspections there are,

the fewer the challenges that mdy be required.

Allegations of Use

Allegations of use, especially if novel agents are
involved, will be very difficult for the inspectorate to
investigate without assistance from-other experts. The démands
of the inspectorate will be difficult to quantify but it is
unlikely that there would be more than one allegation of use
annually, if any. An investigative team could be of the order of
'10-20 persons about half of whom Qould'be inspectors. Even if
the on-site inspection lasted for four weeks, this would only
amount to 280 working days or about seven inspectors. The
organization should be able to cope with such demands without any
additional resources for labour but there would be a need for
'.capital expenditures to ensure that such investigative teams were
properly equipped. Planning should be such that two teams could

be put into the field if_neceééary.
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15. Ad Hoc Verification

In recent years, there has been growing concern that the
verification regime envisaged under the Convention might not be
adequate and should therefore be supplemented by some ad hoc
systems of on-site inspections. As noted before, both the
Netherlands and Beck addressed aspects of this problem; and there
has been a number of other. proposals édvanced to come to grips

with it.

The first hint of some unease as to how the verification
protocols were developing camé as a result of the first
Australian trial inspection, held in 1986 (CD/698). This trial
inspection was developed to verify the non-diversion of chemicals
from peaceful uses. The Australian government came to the
conclusion that material accounting alone would not guarantee
that there was no illicit production of designated chemicals, and
that a system of "spot checks", or "confirmation visits", would
be required to augment the regime envisaged for chemicals.

produced in large commercial quantities.

Later, the Feaeral Republic of Germany, in Cb/791 voiced
its doubts about the comprehensiveness of the verification
measures in Article VI, suggesting the possibility that
non-declared use of substances controlled under this Article
could‘remain undetected. It was suggested that there ﬁere two

situations; a misuse of production facilities declared in
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schedules 2 and 3; and the misuse of undeclared production

facilities that remained outside the routine verification sYstem.

This led them to suggest that the international authority would
require another type of routine inspection, which they called an
"Ad Hoc check". These checks would be carried out at short
notice within the chemical industry to ascertain whether any
scheduled substances were being produced at any production
facility. This idea was substantially enlarged upon in CD/869,

highlighting the fact that many chemical production facilities

would not have to be declared under the provisions of Article VI.

Thus the. proposal for Ad Hoc checks would require that all CW
capable production facilities be subject to a form of routine
on-site inspection. ‘This would be in addition to the

" verification regimes currently in Article VI. The routine
character would be ensured by random selection and be based upon
"National Registers" of relevant facilities, to be supplied by
States Parties. The aim would be to ensure no misuse of the

facilities for illicit production at the time of the visit. No

facility agreements would be required. Clearly a large number of

establishments could be subjected to Ad Hoc checks.

The arguments for and against Ad Hoc checks have now
been widely debated. The fundamental problem is the potential
magnitude of the inspection task. An appropriate definition of
the chemical industry would be difficult to frame bﬁt, as .

suggested by the Netherlands, one might use the "Indexes to the

" International Standard Industrial Classifibation_of all Economic . .



53
Activitiesﬁ published by the United Nations. Preliminary
estimates of the number of such facilities range from 50,000 to
100,000, and this seems to be a reasonable guess since individual
estimates from industrialized countries range from 250 to several
thousands for sﬁch’chémical facilities. Hence this effért would
ihvolve a major allocation of resources even if carried out in a
minimal way. This would dramatically increase both the size and
cost of the International Inspectorate; also this type of
inspection would be driven entirely by the size of the chemical
indusﬁry in a particular country and not necessarily related to
the degree of risk posed to the Convention. Given its random
nature and the number of facilities involved, its direct impact
on the problem of undeclared facilities has been questioned. The
following table can only be considered suggestive of the

dimensions of the tasks involved:

BRI Table 23: Ad Hoc Checks

No. of facilities 50,000 - 100,000
Inspection frequency 1 every 5 years
Inspectors/Inspection 2

Inspection duration 2 days

Inspectors . 1000 - 2000

In another attempt to deal with the'problem of
undeclared facilities, the UK Jelegation tabled an alternative
proposal (CD/909). It suggested that the main areas of concern

included: Schedule 3 chemical production facilities, undeclared
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industrial chemicals facilities, undeclared military facilities,
undeclared activities, other facilities not subject to routine

inspection.

In view of the very large number of facilities involved
and the reiatively low risk of inspection under a random system,
the U.K. proposed a non-selective approach, called "Ad Hoc
Inspections", that would involve inspections by the Technical
Secretariat that would be initiated on the basis of proposals
from State Parties. The total number of inspections would be
constralned by a quota system that would 11m1t the number that a‘
AState Party could propose, or be obllged to accept in given

year.

Oon the basis of.the U.K. approach detalls of which
remain to be elaborated, the following table should also be

considered suggestive of the potential cost dimensions.

8% Table 24: Ad Hoc Inspections

Max. No. of Inspectlons/ - 4 per yearf
. State Party = . mfp'~. o .

State Parties - T 150

No. of Inspectors/Inspectlon 5

Inspection duration 2 days

Inspectors 150

Once again, th1s analysls shows that such a procedure
would have significant Cost 1mp11catlons ‘for the coriverition. Ahy;f
movement towards inspections in excess of these currently

required for schedule 2 and suggestedfhyfsomeafOrvschedule”3'leadorl
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to costvescalations‘and»afdecision will have to be made as to the
balance between the confidence gained from additional inspection

versus their fiscal costs.

~ More recently, Australia presented a Discussion Paper
(CD/CW/WP.286) that sought toAcdmbine the main elements of both
approaches. It proposed that national registers be used as the
basis from which plantsites could be selected by States Parties
(and, possibly:;, the Technical Secretariat) for on-site
inspections, this time called "Ad Hoc visits", with limits
(quotas) on the total numbers that would be requested‘or received
annually. The Federal Republic of Germany also presented a
further paper (CD/984) eiaborating on how such nationallregisters
might :be developed, while the USA has most recently submitted a
paper (CD/300):which-builds~upon‘the Australian paper and-
proposes appropriate amendments to the draft  convention. Given
the fact that these latest proposals are currently under active
discussion in the Ad Hoc Committee and its working groups, it is
difficult to quantify with any degree of precision what the costs
might be of "Ad Hoc visits". It could.be roughly of the same
order of magnitude as those assumed for the U.K. proposal for. "Ad

Hoc inspections".

16. The International Authority and Technical Resources

Thus far, this paper has concentrated on the number of

personnel necessary to carry out the inspections likely required
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under a Chemical Weapons. Convention. = Apart from the obvious fact

that the inspectors will be highly trained individuals, nothing

has been said about the skills involved, the equipment needed,

nor the facilities required at the headquarters of the

organization. Amongst the Technical Secretariat's

responsibilities are listed the following:

(1) execute verification measures,
(ii) provide technical assistance to States Parties,
(iii) ~provide administrative and technical support to

the Conference of States Parties and all

‘ . subsidiary bodies.

IS

- The Technical Secretariat must have the skillé and

resources to deal with verification of compliance with the

Convention, including -

(1)

(2)

(3)

(4)

(5)

(6)

‘monitoring the secured stockpiles of chemical weapons,
monitoring the destruction of chemical weapons,.
monitoring secured chemical weapon prdduction
facilities,

monitoring the destruction of chemical weapon production
facilities, |

receiving, compiling, analyzing and distribution of,daﬁa
on chemicals on schedules 1, 2 andv3,

monitoring SSSFs,
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(7) conducting routine inspections of ...,

(8) -conducting chéllenge inspections,

(9) providing assistance to States Parties,

(10) conducting other inspections (e.g. Ad Hoc verification).

The verification of compliance will require the analysis

of data acquired from declarations, routine inspections, the use
of on-site instruments, the engineering inspection of plants
destruction, overseeihg the destruction of chemical weapons and
of their production facilities, the monitoring of the |
non-prodgction of schedule 1 chemicals except for pérmitted
purposes, the monitoring of schedule 2 production,:'and data
analysis on schedule 3. Challenge Inspections could involve all
of the above skills as well as others in the case of verifying of

allegations of use of chemical weapons.

Wherever the headquarters of the'Agency is established,
there will be an administrative component, a laboratory
component, a data management centre, and, pfobably, a training
centre. There will be significant equipment needs for the
analysis of chemicals and for thelanalysis of data collected from
declarations or on-site inspections. There will also be a need
for portable equipment for the inspectofate. It is also possiblé
that there will be a requirement for the establishment of

regional centres.

It seems important that the Technical Secretariat have

its own laboratory with the appropriate state-of-the-art



'58
equipment. It will have to develop its own analytical
methodologies to deal with the analysis and monitoring of all the
chemicals on schedules 1 and 2. Similarly it will have to
consider technical problems associated with.fhe addition of new

chemicals to schedule 2. It will have to license designated

“laboratories in various countries and agree on analytical

procedures with National Authorities. The 1aboratory:will'be

expensive to set up and maintain at the leading edge as

.technology evolves. It will require the following equipmént:

Infrg-red Spectrometers (Fourier Transform),
Ultra-violet Spectrometers,
Mass Spectrometers. (gc-ms, tandem, quadropole),
Nuclear Magnetic ‘Resonance Spectrometers (hydrogen,
carbon-and phosphorous),
Gas chromatography,

- High Pressure Liquid chromatography,
C, H, N, P Analysis, |
Computer equipment for laboratory data managemént,

‘Enzymatic Analysis.

.Some of these problems have recently been addressed by
Finland in a working paper, CD/CW/WP 253, and in the report of

the Instrumentation Group, CD/CW/WP 272.

In addition to the equipment required for the

laboratories, there will be a need for computer networks to deal
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with the enormous data flow from all of the declarations and the

ensuing on-site inspections.

The initial set-up costs for the organization as it is

.referredfto'in‘Article VIII will be high and difficult to

estiﬁate; They will be a function of the following:
* the location of the'Headquafters,
the size of the inspectorate and supportvstaff,
the central laboratory,
the compﬁter facilities, and

the training of inspectors.

Suqh a facility qouid npf bé bui;t and‘equipped without a r
substantial financial outlay, the actual costs will relate to
where the hgadquarters are established. There will also be
significant annual capital costs associated with re-equipping

such a major organization.

17. The Size of the Inspectorate and the Technical Secretariat

This section reviews the estimates given earlier and
gives a projeétion of the size of the inspectorate based on the
inspection tasks required by the current rolling text. To this
basic estimate is added further inspectors needed as a
consequence of the additional inspections that might result from
any additional vérification tasks, such as Ad Hoc Verification.

In addition to the inspectors, there will be need for support
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staff for the Technical Secretariat. As.a general rule, there
are approximately two support staff for every professional and,
in the case of the IAEA this is roughly three to two. The actual
number will not affect the cost estimate sinée the $200,000
includes. such staff but it will clearly affect the physical size
of the headquarters required to house the Technical Secretariat.

The data on Stockpiles, Prpduction Facilities and Single
Small Scale Facilities will be dealt with as a unit since théy |
all relate to the destruction of weapons and the permitted
production of schedule 1 chemicals.for protective purposes. This

is collected in Table 25.

EEER Table 25: sStockpiles, CWPF and S8SSF

. Facilities " Number Inspectors
CW Stockpiles (Year 1) 29 201
CW Stockpiles (Year 2) 29 : 241
CWPF 22 75.
CWPF (former) 23 (1)
SSSF (Year 1) . 42 A 25

~ (Year 2) | | 2 6

_This projection suggests that between 320-340 inspectors
will be required to supervise the destructioﬁ phase of the. CWC
and oversee the operation of the SSSFs, and will cost 64 to 68
million dollars. - If we use the Japanese cost projection-(1985
dollars) for thg electronic securement of all sites,.
approximately 30 million dollars of capital would be required for

this task alone,. exclusive of recurring costs relating to
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equipment for inspectors:

As far as the monitoring of schedule. 2 facilities is
concerned, the current estimate is that there could be 200 such
facilities and this would require about 125 inspectors at a cost

of 25 million dollars.

-This means that the inspection tasks currently envisaged
under Articles. IV, V, and.VI of the draft Convention would
require 445 inspectors at a cost of 89 million dollars, before

consideration of challenge inspection.

An assessment of the ﬁossible inspector needs for
challenge'inspectipn is 'quite formidable and réquires a ﬁumber of
assumptions as discussed eariier. This paper assumes that there
could be as many -as 220 such inspections per year and that it
would require 138 inspecéors. This would cost about 27 million

dollars.

This leads to an estimate of a requirement for
583 inspectors .at a total cost of 116 million dollars to carry

out inspections currently proved for in the draft.Convention.

‘All other inspection modalities under discussion would
increase these costs and, as well as debating the pros and cons

of the increased security that would result from additional
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verification schemes being in place, one must have some idea of
the additional costs which might accrue from them. These costs
are considerable but they would be reduced somewhat by the
‘concomitant reduction in challenge inspections which should

result.. .

The actual inspection of schedule 3 facilities should
not appreciably affect the cost of the inspectorate since it is
unlikély to cost more than 5 million dollars or absorb more than

perhaps 23 additional inspectors.

The more difficult problems result if one consideré
adding a routine inspection for what have become known as "CW
capable plants". . It seems.likely that about 1,000 such
facilities exist and that the proposed inspection regime would
require about 200 additional inspectors over the base number

postulated.

It is very difficult to project costs for Ad Hoc
verification at this time_given the present status of the debate
in Geneva. There wili.be national costs in developing the
required national regisﬁers and the:annual cost to thé
Secretariat will be a function of their number and complexity.
The cost of the proposed Ad Hoc visits is unlikely to be less

than that suggested for Ad Hoc Inspection or about $30 million.
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Table 26 summarizes the currently required inspection

needs as mandated by the rolling text, CD/961. In round numbers,

this exercise suggests that the Technical Secretariat will
require about 600 inspectors to carry out its prescribed
functions. The addition of support staff would bring this number
up to at least 1000. If aboﬁt half of the inspectors are absent
at any given time, then the headquarters must be able to
accommodate about 700 workers at any given tihe. It is projected
that the annual cost of the Technical Secretariat will be about
120 million dollars and that there could be a one-time cost of up
to 30 million dollars to electronicaily secure all sités} It is
impossible to make any meaningful cost-estimate for the
headquarters infrastructure at this time since neither its

location is known nor the level of support which might be

- available from the host country.

IEEEEENEREN Table 26: Inspections Required by the Rolling Text

Activity ' Inspectors ' . Cost
($ million)

CW, CWPF and SSSF 340 | 68
Schedule [2] 125 25
Challenge 138 , 27
Total 603 120
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