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This paper was written for and at the request of the Division of
International Affairs, It attempts to be responsive, in general, to
the technical aspects of questions concerning methods of inspection and
control by an International Agency of atomic energy operations carried
out under an atoms for peace program, This paper is not concerned with
questions of disarmament per se, and hence does not apoly to the U,S., .
UK., and USSR, .
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The statements and conclusions in this paper represent only the
opinions of certain AEC staff members from several technical divisions,
It should be emphasized that this discussion is not in any sense a
thorough study of the very difficult and complex questions involved —=
rather it is only a first aporaisal of many of the problems, This is
especially true of those questions involving inspection of a nation to
ascertain whether non-permitted activities are being conducted clandes=
tinely, It may require modification after further investigation,

.
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The problem has two major divisions: (a) feasibiliiy of inspection

and control by the igency of operations for which the Agency or another
country has provided materials, technology, or other substantial
assistance, and of any other %declared" operations for which the Agency -
has responsibility for inspection and control, and (b) feasibility of :
inspecting the country involved to determine whether prohibited pro-

= duction or preparations for production of special nuclear material are
\-\ going on clzndestinely within its territory. It is assumed that an
hgency corps can be established which will be able to..carry out reliably-
znd honestly the activities with which it is chéi‘ged.
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INSPECTION AND CONTROL OF PLANTS ' - o
AND FACILITIES UNDER THE AGENCY L
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Several possibilities are azpparent, The facilities could be
operated by the country involved, with inspection and control performed
by the Agency or, in certain cases, the actual operation could be per-
formed by lgency personnele In the latter case, control of the operations
would be facilitated and the requirerent for an inspection and control
force, in addition to normal coperating and accounting personnel, would
be consequently reduced,
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If isotope separation plants were included in the permitted operations
of recipient countries, it would obviously add to the Agency responsibili-
ties, . No consideration, for purposes of this discussion, has been given
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allowed, - On this assumption, thcre would be no need for an inspection
corps for such plants, The problem of detecting clandestine operations
of this sort would be alleviated in some degree, since the discovery of
the production of equipment for such plants could be taken as evidence
of intent to engage clahdestinely in isotope separation operations,

With the above 1limitation, the types of operations which would be subject

to inspection and control by the Agency could involve fuel element
fabrication, reactor operation, chemical reprocessing plant operation,

certain other auxiliary production overations, storage and transportation
of fissionable materials, and certain research and developrent activities,

With respect to sen31t1vity, or greatest D0551b111ty of diversion,
the chemical reprocessing and the fuel element fabricating plants are
the most important, This is true because in these operations special

nuclear materials are handled in bulk quantitiecs - either in concentrated ~

solutions, in the form of solid salts, or as metals, - In such cases

scraps, waste solutions and side streams for reprocessing are inherent
and the problem of accountability rests in visual inspection, physical
safeguards, and analytical methods (chemical analysis, weighing, etec, e

In the case of reactors themselves, accountability for fabricated
fuel elements is relatively more simple, since they are, in most in-
stances, discrete units, Control and inspection of reactors is importa
however, because they can produce, as well as burn, fissionable materia
(Pu-239 or U—233) and it is necessary to know the magnitude of this
production in order to account for the material later in the chemical
processing of fuel and blanket materizls. Certain types of reactors =
e,gs those which might erploy fluid fuels with continuous reprocessing
in situ - would represent a more complicated situation in which fuel
fabrication, reactor operation and chemical processing arc combined in
onc plant,

nt,
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DOE ARCI
A control and inspection system for a fuel element fﬁcﬂ%%splant,

a reactor installation or a chemical plant would depend primerily on
accountability procedures and physical security mcasurcs ap»lied to the

special nuclear material to prevent undetected diversion, - Such a scheme
was outlined by Dr, I, I, Rabi, the U,S. rcpresentative to the six nation
conference on safeguards under an International ’fgency, This confercnce

was held in Geneva from August 22 to August 27, 1955,

Listed below are some of the technical suggestions, selected for
greatest relevance to the present discussion, which were made by the
U.S, representative at the above mentioned meeting as a baszs for the
kind of control and ms;r.ctlon envisioneds

1, - The Agency will inspect and control the agreed-upon atomic
energy operations of the receiving country,

24 The purpose of the inspection and control is to prevent diversion
of sufficient amounts of nuclear material to constitute a hazard to world

peace within a reasonable time, such as ten years, -

3. The inspection and contro}l system is to be so designed and
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operated that it will be as ecconomical as possible and will intcrfere

with the opcration as little as possible consistent with the objectives
of the inspection and controly

Lbe Thc atomic cnérgy opcrationd of the touhtry which is receiving
this aid arec fully disclosed to the &4gencyl These include:

(a) the rcactor design, construction and operating cxpericnce

(b) the fucl fabricating plants;

(c) the chemical processing plants;

(d) the transfer opcrations between the different plants or
sites,

S¢ The design of these plant.s is to be such as to facilitate ine
spection and control and to minimige the number and size of arcas which
require control,

6. lMcasures of inspection and control nced not be identical for .
all operations since the potential danger of diverted material will vary
from operation to opcration,

7« The insncection and control procedures of the Agency are to in-
clude physical security measures and material accountability measures,

8, Physical sccurity mcasurcs are to be rcstricted to areas closcly
associated with any or all of the following:

(a) Storage of nuclear materials in eithcr unirradiated or
irradiated form;

(b) Reactor operations;

(¢) Fuel fabrication; ‘@g é_g__(_:,’__}gyas

(d) Chenical operations; T

(¢) Transport.

9«. The purposc of the physical security measures in each of these
arcas is to permit thc ingress and egress of nuclear materiels only if
vroperly rccorded on accountability rccords maintained by the Agency or
subject to inspection by the Agency,

10, Accountability rccords are to be such as would normally be used
by the receiving country since the muclear materials will have a high

monctary value,

11, A4t periodic intervals or continuously the fgency will azudit the
accountability records and will ma2kc or supcrvise physical inventories,
employing such analytical procedurcs as may be appropriate,. Except in
cases of suspected diversion or at rcasonably long intervals such in-
ventory-teking should not require the interruption of rcactor or other
opcrations, The fgency may, howcver, inspcct any or all parts of the
operation at any time which it decms necessary or appropriate and without
prior notification, ; :
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12, In order that the Agency may oroperly asscss the accuracy of

quantitics of nuclear materiels cntercd on the accountability rccords,
all ohases of the technical operations involved must b made known to
authorized compcetent Agency personnely  Pertinent trade or other typcs
of scercts should not be withheld from the Agency personncl, |

13, The degree and kind of inspcction and control institutcd by 2

the Agency may vary depending on whother all or only 2 part of a fucl
cycle lics within the boundarics of a2 country, and may wery depending

o=l

v_u whether ovmership of a porticular facility is by the receiving country-

or otherwisc,

1, The transport of nuclear materinl is to be controlled in a
manner dictzted by thc quantity and condition of the materials, Transport
may be entirely under thc supcrvision of Agency personnel., It may be T
pessible in some cases te use comjon carricrs, with sgocncy personnel '
rcsponsiblc only for the inspection of scals, containers, cte., at
aporopriate points,

15, Wastes containing nuclear matcrials or fission »products may
be removed from the control system, provided ther arc disposed of in
some irrcversible manncr under the supervision of the sgency.

16. It should be noted that rcactors othcr than those operating
on ¢nriched fucls con elso produce fissile material, These arc recactors
cnploving normeal uranium as a fuecl, The control and inspectien systcm
outlincd above is also adequatce for these types of rcactors,

DOE ARCHIVES .

In addition, certein tecchniques for mere reacily tracing the flow
of spceial nuclear materizls were sugpested and discussced. Thosc ncthods
may srove to be practical and fcasible and may assist the control and
inspcetion system but they canrot be thought of as rclieving the require-
ments for close accountebility amd ohysical security sacntioncd above,

In essence, the control and inspcction procedures proposcd are
based on thc operation of 2 corps of compctent and traincd pcrsonnel,
including the nccessary nunber of technical pecple, permancntly located
at thc plants to be controlled, The procecurcs would invelve intinmate
kncwledge, on thc part of the inspectors, of the opcrations and of the
design and operating characteristics of thc plents themselves, Critical
and scnsitive oporctions would be visueslly obscrved and rccords con-
tinuously monitored and audited, In 2dcéition, duplicaitc mcasurements
by thc inspccting force would be made whore considercd necessary. Ingress
and cgress of materials end porsconnel would be monitered, The degree
and cxtensiveness of control would obviously very with the tyoc of
installation. Low power rescarch rceactors would call for very little
inspcetion, with increasing degrecs of thoroughncss called for in the
cascs of power rcactors, fucl fabricating plents, and chemical process-
ing oplants,

It should be realized thot absolute assurance against the possibility
of diversion of materials is excecdingly difficult and probably impossible




to attain, The rcasurces adopted would be designed to achicve some
kind of balance bctween minimizing the risk »f undetected diversion
vhile at thc sanc time not inpusing a too burdensomc and irritating
supcrstructurc on the normal cperations,

_ In cases where the oocratihg characteristics (nuclear parancters)
of a power rcactor are well known and performance characteristies faor

a chemical plant are established, materizl accountability in such a
system can probably bce maintained to within a few pereent over an
extended period such as onc ycar, (Accountability will be pocrer over
a shorter period,) Obviously, for systems where performance character-
istics are less well knovn (e.ge brecder rcactors, certain of whose
nuclcar constants may be initially uncertnin by as much as 197-20%)

the accuracy of accountability will bc poorer, The above figures would
represent linits of undetected divertability, but as a practical matter, .
with adequate physical security, it could be made very difficult to
divert this much material consistently,

With respect to Agency personnel ruquired for inspection and con—-
trol at a plant under their jurisdiction, an cstimate may be madec in
an illustrative case, A moderatcly sized chemical plant, such as would
be requircd to process irradicated fuel elcments from a reacter, or
rcactors, producing around 1000 mcgawatts of hcat, rcquircs of the order
of 200 people (exclusive of guards) for full time opuration (24 hours
per day, scven days per week), It is estimated that an inspcetion force
of about LO pcoplc (cxclusive of guards) might be adequate to inspcct
and conirol such an operation, The nunber of pecople required for
opcration or inspcction of such a plant docs not incrcase proportionately
to capacity, Of these LO pcople, between enc-third and onc-half would be
technical perscnnel, On this basis the additional expense reguired for
inspeetion and control would be represented orimarily by the salarics
of this force, in this casec amncunting to aporoxinatcly 208 of the nomally
rcquired oocrating and maintenance staff, Sinilar ratios would apoear
to bc rcasonable in the case of larger cpcrations, or in the case of
rcactor or fucl fabrication plant overation, although a reactor might
rcouire a somcwhat snaller ratio, and a fucl clement fabricating plant
a sonewhat larger ratio, Some guard force personncl would also be re=-
quired to monitor ingress and cgress of porsonncl and materials, These
rcquirenents (not included in the above figures) might invelve 12 - 16

pecple, DOE é'}-_{_g—H-;YES,

It may bc pointed out that the strictly technical aspects of the
inspecetion and control function, involving the scrvices of trained
chenists, physicists and enginecrs, nced not nocessarily be entirely of
a ncgative nature, Somc proportion of thiir tine ney be devoted to nore
positive aspects of technical essistance, The fraction of the time which
could be devoted tc this for the numbers of pcople listed above would be
only noninal since thc estinate is besed on their being cng2ged in in-
spection and control essentially full time, However, the rusulting
advantages in cowmnication with technical personnel of the plant wculd
nake such functions worthwhile,




scrve a numbor of rcactors, dopondlhg on thc,lr sige end typc. To tha Ha
cztent that it proves practicable and atceptable to adept ccntra\'l:.zet‘.'n!l it
fucl fabricating and roprocessing facilitics thc problem of inspe cﬁonﬁ; LI 2,
and control will be simplificd in the following ways: (a) the totalss
nunber of inspectors and operators would bc reduced over that rcquired‘
fer a larger number of smaller plants, both rcducing thc cost and naklngg-
centrol sinpler, and (b) many countrics w-uld, in this casc, not legalily,.
acquirc facilitics usable for converting nactor oroducts to weapons

raterials, +

INSPACTION FOR CLLNDESTIRE FISSIOEAZIE MATERL.L PRODUCTION

In addition to potential fissionable material diversion from dis-'t A
closed and inspccted facilitics, there is the possibility that a country. :
can sct up or opcrate an cnt:.rcly u'ﬂcnown faclhty whllc the 1nspcct10n ?f;a £
plan is in 0pS atlon.

that an operation of significant size could long go und‘,tectcd and 3
unsuspected, Although cffective mcthods can priobably be devised to® *.
praclude subst..nt:.al efforts of this nature, '.lf it is des:chd to attam

are nut carr:eﬁ on, unlnpﬂded aceess would be I"(..O'L‘lll'&..d.

DOEAR :
The operatisnal methods for preventing sceret operations would rgglfg s
into the goneral areas of continuing surveillance of the resources ‘that‘
vould be reguired to support a secret activity and extensive scarching =
for uncxplained activity, for effluents from processes, and for the fate
of materials and power not clearly accounted for, The complexity of an’
atemic energy opcration makcs substantizl cfforts most difficult unlcss ;
they arc tied into thc general cconomy, and requircments would be ex= <
cted for co rstr'uctl')n, for matcrials peculiar to proccsses involwedy - i
for scientific &nd engineering cquipment, for powcr, for financing and
for uniquely trained pecople, A4 substantizal surveillance effort on all ;,
those rlat’ocrs, with accompanying ohysical inspectioun capabilities, would
give maximum assurance that clandestine coeratisns are not set up, 'Thc St
votential capabilities of various ccuntrics in this field differ very . e
greatly and the actual inspection system would be varied accordingly, - ° o
with a conccntration on those aspects of an atomic encrgy oocration whs:re :
the resources of the partitular country arc weakest (i.c, where the=
chznce of conwallng an unusual activity is pcer) or maxinum dbtn.ction
probability is ctherwise indicated, The orcblems and technigues of az
ccmplete intensive system will first be described and then the rﬁture £
of more limited inspcction will be considercd, 2

ancunts of f1551onable rlaterial mdependently, a countrv would have’ ‘l;o_.;,
Prmnde itself with materials_and facilitics nmodest in zmount and siz,e""’ i
but in sonc cases uniquely characterlstic of an atomc energy effort‘_'l‘ A




A supoly of uraniun is nceded, possibly supplemcnted by thoriumg

Quitc ~ few tons will boe requircd and it will be necessary to nine

or inport thc material, Ore concentration facilitics will be required
followed by fucl element or chemical procecssing plants depending on
whether the rcactor or isotope separation appreach is uscd,

In the rcactor alternative a concealed oroduction rcactor would
be rcquired, feollowed by a separation olent in which highly radiocactive
materials can be processed without extensive contamination of the en-
vironnent, Is<tepe separation requires a substantial plant - by gaseous
diffusion or other fcasiblc methods - and facilitics for producing metal
fron the enriched product, Establishment of the atomic energy capability
will also rcquire oroduction or acquisition of other characteristic
naterials such as graphite or heavy water moderators in the rcactor
approach or barricrs and fluorinc gas in the isotope separation approachs.
The problem posed to an inspection system is to detect any or all such
operations,

hvailable Inspection Methods - Conplete Systenm, %%WFS
spection systen would requirce intensive usc of s.veral ferent—=22
approaches; of thesc thc first to be used on a large scele would be
direct scarching, This would be particularly important in the initial
survey and wculd have to be used continuously thercafter in 2 permanent
attenpt to preclude csteblishment of ncw facilities, £Ln acrial in-
spuction, n.pcated at intervals and carcfully cvaluated, may rcascnably
indicate the prescnce of mining operations and the locztion of individual
industrial facilitics, Assays of samples of cnvironmental materials may
give indication of radicactive rcleases in an arca under investigation,

These rethods would probably be chiefly functisnal in providing a
guide for on-the-ground inspection, For rcascnable assurance each mine
and chemical plant disclosed or found by inspection would have tc be
ex~mined periodicelly for the nature and extent of its operations, 1In
adiitiong the nossibility that industriel operations of recascrable
nagnitude could be czrried on in buildings of residential appearance
cannot be entirely disrcgardad,

This ohysical scarching is the aspuct of inspection that would
orobably vary rost with the country to be inspccted, Small size of an
inspected country is advantageous; industrialization would makc the pro=-
blcn nmore difficult, The problems of inspceting India - would be very
ruch different from thosc cencountered in a snmall Western Eurcopean nation,

The complexity of the necessary effort and the difficulties in
cuncealing a complete installation in cne place nake probable the shipnent
of chzracteristic materials fronm site to site a2s cpposed to conocntrating
all opcrations in one place, In the continuing phasc of inspection, the
examination of industrial and transportation systums for such shipments
should becorme important, ;

The nature of rcquired transport cncompasscs two types of shiprent
different in nature and in the means of detection, In one form of
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activity, the principal nuclear natcrials would be transportcd between
installations: crc from nines to processing olants, natural uraniun to
thce rcactor or isotope plant, and the like, Such shipucents would be
cntircly clandestine and dircet surveillance of thoe transport systen
would be required for their detcctisn, Monitoring of shipments for
radioactivity at check points on railroads cr at suitable road locations
could give indication of shipments in 4h¢ carly stages of production
where the natural uraniun source material is present, Satisfactory
rionitoring for fissiocnable product could be sct up only at cost of
great effort and intcrference with the flow of connerce,

The sceond type of material movenment involves the diversion of
nornal industrial materials to usc in a clandestinc atonic encrgy
prograns an intensive inspeetinn effort would includc an accounting
of the movemcnt and destinatin of such of these industrial paterials
as would be nost characteristic of an atomic encrgy ¢fforte The survey
would be based upon rccords of production and destinetion and would be
confirmed by physical checks of the actual flow of naterialsg

The monitoring of powcr consunntion provides an inspcection device
sinilar in nature to the flow of materials., Elecctrical power production
and distribution would be ncasured and szudited by the inspcction authority
undcr circunstances where accurate instrumcntatisn can be essured, The
general effect of industrial materials =nd pewer monitoring will be to
dotcet a clhndestine operation that is tied into the m;‘ys%ﬂ ONUNY
Possibilitics of successful cvasion weuld then be confined g}é@&’.ﬁé
that are completely independent for inportont supplies and thus sco large
that they would bu rcasonably casy o deteet dircetly,

The continuing scarch for facilitics and thc monitoring of materials
flow would bc conbined in the field of constructiun so that any sub-
stantial new construction or renovation could be discovered and cxamincd,
Ain effort adequate to inspect 2ll significont noew construetion is therc-
fore required in a completc systen, 4 succcssful atonie encrgy production
opcration depends con substantial concentraticns of acople highly trained
in clearly dcefinable arcas, The tracing of technical experts can provide
informaticn on past sites and can makc difficult the staffing of mew
undisclosed locativns; it wouléd thus be desirable in a conplcte systen
to provide facilities for kecping track of the professional activities
of conmp.tent scientists and engincerse

Any scrious cvaluation of the spccific staffing necded for a conplete
system, neking usc of all the approaches listed above, would requirc a
decteiled examination of the aporcpricte effort in cach field for the
varticular country under c¢ nsideration, It seuns a reasoncble judgnent,
howcver, thzt in a systen of such cunpletencss a pormonent staff of
scveral hundred oeople would be required for o snall but industrialized
country, such as Switzerlend, and that scveral thousand woull be required
for a country like India, Pcrhens ten to twenty percent of these would
be professinnal scicntists and enginccrs,

The systen described would be orinnrily concerncd with detection of




the efforts nececssary to sccurc a supply of fissimnable nmatcrial,

It would b necessary for the country attenpting to cvade its agrecment
t» design and fabricte wcapons fron the material it would sceurc, Do=
tcetion of such a fabrication operation would prubably be most difficult,
In a ccnplete inspection systen ettention would be dirceted to cffurts
of loboratorics that night be perfoming cxperiments nceded for the
dcsign or whose personnel right be werking on design, but detection of
opcrations of this scrt is far less pronising than detection of fissiunable
naterial producticn,. A country attenpting clandestine develcprnent and
febrication of weapons weuld undoubtedly try to do this without actual
testing of the weapon, since such a test would be very likely to be
detected,

The inspecting foree required for an initial survey of 2 country as
conpared with that required for a continuing inspecetion, et any degree
of allowed inspection rights, will be dependent orimarily on the tine 2
in which it is desired to conplete the survey., If the tinc is long (a
yecar or nore) the force night be not much lerger than the permancnt one,
If it is desired to conplete this phasc rapidly, then the staff would
have to be augnented considerably during this period,-

DOE ZRCHIVES

Less~than~Conplcte Inspection Systems, Maxinun assurance that no
clandestinc opcrations arc becing conducted could be obtained only with
an intensive and conolete inspecticn systenm containing the activitics
just described, This intcnsive system, which must include rights of
coriplcte access to 21l facilities, arcaes, and rceords of thc country,
and rights of unlinited acrial photography, obvisusly entails an
unprecedented infringenment upon governmental, industrial and personal
privacy, It is thcerefore germanc to consider the effectivencss of lcss
rigorous inspecticon systens which would cntail a lesser degrec of tres—
passing,

A less than complete inspecticn system may have sufficicnt effective-
ncss to be well worth esteblishing where practical and political con=
sideratisns precluic the full 1n=;x,cb11n, but 1t. Sh"uld be n,ahzn.d tru_t
any =41frn1flc¢_nt mswlctlnn 1n thas - hEs™ i dmsoretivn widd substaniis

. c |_'




and facilitics and rveords, as well as the right to take and analyze
cnviromental scnples from allowed arcas, the cstablislment of such
boundary lincs would scriously curtail the cffcetiveness of the in-
spcetion systen, The inspection cft‘ort. would concentratc on the de-
tcetion of inconsistencics in availablc rccords, of suspicious activitics
by air and ground survcys; and on analysis of cnvironmental sanolces fur
“traces of materials characteristic of ntonle encrgy operations, A

wcll organized and well concealed attempt to sct up and operate an un-
authorized facility would have a finitec prob-bility of succceding, and
it must bc rceognized that success in this atteapt could result in tho
possesssion of one or more atnmic wcap 'ns by thce country, Obvinusly

the orobability of success will be hlr_'hcst in thosc countrics where

the state of technological developrent is greatest, DO EARCHIVES

Insocction cfforts which would be cven less distasteful to the
country being inspected can also be envisioned, For cxanple, the system
cescribed in the preceding paragraph could be further abridged by renoving
the right of acrial survcy anl the obligaticn of the country to produce
records for inspection, This systen would then be dependent on the in-
spcetors having only the rights which are nomally given to tourists ar
visitors in the country, including thc right to take environmcntal
sanoles fron non-restricted arces, plus the right tc inspcet nornmal,
non-sensitive industriesl cvpcrati.ns, These rights appear to be the
riininun that could be allotted to an e¢ffort that eould still be con-
sidcred to be worthwhile, In nore advanced countrics, this system would
give a low c.f,gree of assurance thot clandestine opcrations could be
cetected.

The linited systems just discussed are obviously only two hypothetical
exanples of the many types of less-than-conplete systenms that could be
postulated, For exanple, one night cnvision a system in which access to
certein othcrwise restricted arcas cuuld be authorized by search warrants
issued by sonc appropriately constituted internationzl body on a showing
by the intcernational cgency of -probable or reasonable couse to suspocet
or believe that clandestine activities were being conducted in thosc arcas,

The c2se of detection (or difficulty of conccalnent) of a clandestine
c—ffnrt, by a linited inspecti.n systen, will als~ be a functicn of the
Wpe of clandestine activitiecs being 2ttenipted, The operaticns required
for the snall-scale oraduction of plutoniun or uranium-233 nizy be nore
readily cetoctable than those necessary for the snall-scale production
of enriched uraniun-235, duc particularly to thc byproduct radisactivity
formed along with Pu or U-233, :

The ccmwleteness or intensivencss of possible inspecti n systers
has been varicd in the prceeding discussiin by rcducing the degree of
infringenent upon thce privacy of the country. It sh umld be enphasized
again that, as soon as the inspccted cruntry is allowed to retain any
orivacy =t all, the cffectivencss of the system suffers a sizcable
decreasc, which is of a rclatively gmatcr mz2gnitude than would occur
with furthcr concessicons to nativnal privacy., The intensiveness of
inspectiin systcens could also be affected by the size of the effort or

it
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nunber of people eng‘xged in tho inspection activity, For a systen
rperating within a given degre? of access, its cffcctivencss would
appcar to be r-ouphly or :,port.i‘cna'.l. to the nunber of peuple enployed, up
t> the point of naxinum cfficicncy. It is very difficult, without
considcrably nore study, to"‘EBtinatc staffing requircrwnts nccessary
for nexinun cfficicncy in am’"'ahc of the hyprthetical systems mentioned
cbove, In thc prceeding; scct nhj a gucss was nmade for the casc of the
-conplete or intensiwve systcn. *-It would scen-reasonable to assuae that
the nore naderate systens waul" rcquire a snaller steff, It 2lso scens
pussible, howcver, that if one" Werc denicd aceess to certain areas and
facilities, nnc cruld Drofitablv place a2 larger effort un the permittod
arcas, facilitics, and ac‘tvag.&icso
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As inolicd several. tmes in thc preeeding discusssion, the gﬁngﬁs
of cach of the syst-cns of dlffcrcnt degrees of notderatcness will vary
greatly with the sizey _sta’oa of [ developrent, ani natural rcsources of =
the cnunt:ry. A very nodérate mSp\.ctlﬂn systen, requiring little
invasion of the c*:untzjf'é‘”;:l.v‘.cy, night give sufficient assurance when
applied t» a country such as Paranu"y, but would be of very little value
if applied to, for exmﬂple,ﬂémtzcrland.
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The deterrent ef{‘ec‘i: ’chat ‘t.he prcsence of an agrecd-upon inspection

cffort in 2 country wqul:'l ‘h:we _on the likelihood of the country attenoting
te sct up a clandestine operatmn is dlfflcult te evaluate, Such a
“cterrent effcet undoubtedly w:uld exist, and would certainly be stronger
when the ccuntry is faced by a “emnlete inspectiun systen than by a
very mvlerate nnd less ei‘fcctlvc system, Even though it would be possible
te sct up and carry out an, undet,ecu.:‘. opcration in the orescnee of a
noderate inspeetin system, the pains which would have t: be taken to
cneeal all vertinent activitics and perhaps to falsify rccords, and
the risk of detecti.n by the’ international agency, would cause the
cuntry to consiicr the action anl its implications very scriously
before it cecided tn procceds A quantitative cvaluation of the deterrent
cffect for different :Lns:x.ct.i_m systcns, and when applied to differcent
countries, is not 3\551blc at this tine,
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If olants for f‘uol fa'brlcat).nn and chenical praccssmg were
operated -n a2 reginnal bas:.s‘by thc agency, as notel in a previous
sectirn, and not permitted ‘to be operated by individunl countries that
de not nresently have such plants, scveral factors favorable te effcctive
inspcetion and crntrol would accruc: (a) the cpportunitics for diversicns
fron thc or-cessing pL.nt. or fﬂr seizure =»f thc plant ~re¢ diminished or
rennved; (b) 2 country attcnoung il1legal plutoniun or uraniun-233.pro-
cfuctinn would have to ._ttcnot. t:) construct and opcrate a chamical pro=-
ccssing plant, which is r‘ne of*t.hc nore. cesily deotectable links in an

atonic cnergy chain, ; 1
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In sumriary, it nay ooi'ﬁt(,d out that for a conplete and extensive

systcn of inspcetion of & an (,ntlne country, with rights of inspection
unlinited, the t,i‘fcct.rvcncss w:l.ll_v._ry aporvdnately lincerly with the



ranpower assigned to the oocratisng us to sonc renge of dinminishing
returns, or saturation, and the level may bo scet at any desired degree
of assurance, This naxinum level will vary fron country to country
dencnding on the state of technslogical develspment, 4cgree of in-
dustrializatisn, populatirn density and total arca, It will alsc be

a conplex function of thesc factorsy On the -ther hand, successive

and progressive abridgment of the rishts of inspection down to no rights
of inspcetiun at all excent in Agency-controlled facilitics will Jead
t. sharp dr:o-off in cffcctivencss as cimplete rights of detoiled physical
cxanination are c¢lininated, f:1lowed by a lcss sharp, but progressive
loss of effectivencss as other privileges arc renmoved, Personncl re-
quircrncnts in this latter situation csuld be reduced rnore or less
lincarly unlcss it was dcsired to atterpt to cs:pecnsate for the loss

of effcctivencss in the abridged richts by a ncre intensive exanination
of other factors,.

Finally, it is pointed cut that any degree of inspcetion of a
country for clandestine activitics should produce scnc deterrent ceffect

against the country cngaging in then, DOE
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