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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,, .
U.K., and USSR. .

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,

The problenm has two major divisions: (a) feasibility 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
inspeecting 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
Lgency corps can be established which will be able to .carry out reliably-
and honestly the activities with which it is chirged,

INSPECTION AND (DNTROL OF PLANTS
END FACILITIES UNDER THE AGENCY

Several possibilities are apparent, 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 personnely ~In the latter case, control of the operations
would be facilitated and the requirerent for an inspection and control
force, in addition to normal cperating and accounting personnel, would
be consequently reduced,

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
to this question of Agency inspection of such plants, under an assumption
that operation of them by individual recipient countries would not be -
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allowed, - On this assumption, there 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 discevery of
the production of equipment for such plants could be taken as evidence
of intent to enpgage clandestinely in isotope separation operations,
With the above limitation, the types of operations which would be subje
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 transportati
of fissionable materials, and certain research and developrent activiti

With respect to sensitivity, or greatest possibi]ity of diversion,
the chemical reprocessing and the fuel elcment fabricating plants are
the most important, This is true because in these operations special
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nuclear materials are handled in bulk quantitics - 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, etc.)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 inspcction 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.ge those which might erploy fluid fuels with continuous reprocessing
in situ - would represent a more complicated situation in which fuel
fabrication, rcactor operation and chemical processing arc combined in
onc plant,

nt,
1
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A contirol and inspection system for a fuel element fabrication™plant,

a reactor installation or a chemical plant would depend primarily on
accountability procedures and physical security mcasures apolied 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 ’gency, 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 basis for the
kind of control and inspection 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 h:-:-.zard to world

peace within a reascnable time, such as ten yecars, -

3. The inspection and control system is to be so designed and
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opcrated that it will be as cconomical as possible and will intcrfere
with the opcration as 1little es possible consistent with the objcctives
of the inspection and controly

b, The atomic cnergy operationd of the touhtry which is receiving
this aid are fully discloSed to the A4gencyl These include:

(a) the rcactor design, construction and operating cxpericnce

(b) the fucl fabricating plants;

(c) the chemical processing plantsj

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

Se Thc design of these plants is to be such as to facilitate in-
spection and control and to minmize the number and size of arcas uhich
require control,

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

7¢ The inspection and control procedures of the Agency are to in-
clude physical security measurcs and material accountability measures,

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

(a) Storage of nuclear materials in either unirradiated or
irradiated formj

(b) Recactor opcrations;

(¢) Fuel fabrication; '@g%‘iﬂn’&s

(d) Chemical operations; e

(¢) Transport,.

9« . The purposc of the physical security measures in each of those
arcas is to permit thc ingress and egress of muclear materizls only if
oroperly rccorded on accountability rccords maintained by the Agency or
subjcct to inspection by the Agencye

10, Accountability rccords arc to be such as would normally be usecd
by the receiving country since thc nuclear materials will have a high
monctary value,

11, At periodic intervals or continuously the fgency will audit the
accountability records and will makc or supcrvise ohysical inventories,
cemploying such analytical procedurcs as may be appropriate,. Except in
cases of suspected diversion or at rcasonably long intervals such ine
ventory-taking should not require the interruption of rcactor or other
opcrations, The Agency may, howcver, inspcet any or all parts of the
operation at any time which it deens necessary or aparonriate and without
prior notification,
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12, In order that the Agency may propcrly asscss the acecuracy of

quantitics of nuclear matcriels cntercd on the accountability rccords,

all ohascs of the technical operations inveolved must bc made known to
authorizcd competent Agency personncly Pertinent trade or other types
of scercts should not be withheld from the aguncy personncl, | -

13, The degrec and kind of inspcction and control instituted by =
the Agency may veary depending on whother all or only a part of a fucl
¢ycle lics within the boundarics of a2 country, and may yery depending
o=l o whether ovmership of a porticular facility is by the rceeciving country-
or othcrwisc,

1., The transport of nuclear materinl is to be controlled in a
manner dictzted by the quantity and condition of the meterials. Transport.
may be entirely under thc supcrvision of Agency personncl. It may be
pessible in some cases to use comrjon carricrs, with sgecncy personnel
rcsponsible only for the inspection of scals, containers, cte, at
aporooriate points,

15. Wastes containing nuclear matcrinls or fission products may
be removed from the control svstem, provided the: arc disposed of in
sone irrcversible manncr under the supervision of the .igency,.

16. It should bc noted that rcactors othcr than those operating
on cnriched fusls con also produce fissile material, Thesc arc recactors
cnploving nomal uranium as a fuel, The control and inspecticn sysicm
outlincd above is also adequate for these types of rcactors,

In addition, certein techniques for merc readily tracing the flow
of spceial nuclcar materiels were sugzested and discusscd, These mcthods
may srove to be practical and fcasible and nmay assist the control and
inspcetion system but they canrot be thought of as relicving the require-
mecnts for close accountability and ohysical sccurity sacntioned abovey

In essence, the control and inspcction proccdures proposcd are
based on the operation of 2 corps of compctent and traincd porsonnel,
including the nccessary nunber of technical people, permancntly located
2t thc plants to be controlled, The procedurcs would involve intimate
knowledge, on the part of the inspectors, of the opcrations and of the
design and operating characteristics of the plents themselves,. Critical
and scnsitive operctions would be visually obscrved and rccords con=-
tinuously monitored and audited., In addition, duplicatc mcasurements
by the inspocting force would be made whoerce considercd necessary. Ingress
and cgress of naterials end porsonncl would be monitered, The degree
and cxtensivcness of control would obviocusly vary with the tyoc of
installation, Low power rcscarch reactors would call for very little
inspcetion, with increasing degrecs of thoroughncss called for in the
cascs of power rcactors, fucl fabriceting plants, and chemical proccss-
ing plants,

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

DOE ARCHIVES -
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to attain, The rmcasurces adopted would be designed to achicve some
kind of balance bctween minimizing the risk »f undetected diversion
vhile at the sanc tine not imposing a too burdensome and irritating
superstructurc on the normal opecrations,

_ In casecs where the oocratihg characteristics (muclear parancters)
of a power rcactor are well known and performance characteristies far

a chemical olant are established, raterizl accountability in such a
system can probably be maintained to within a fuw percent over an
extended period such as onc ycar, (Accountability will be poorer over
a shorter period.) Obviously, for systems where perfomance character-
istics are less well known (e.gs brecder reactors, certain of whose
nuclecar constants may be initially uncertnin by as ruch as 122-20%)

the accuracy of accountability will bc poorer, The above figures would
rcpresent linits of undetected divertability, but as a practical matter, .
with adequate physical sccurity, 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 made in
an illustrativc case, A moderatcly sized chemical plant, such as would
be rcquired to process irradicted fuel elcments from a rcacter, 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)e It is estimated that an inspcction force
of about LO pcople (exclusive of guards) right be adequate to inspcct
and control such an operation, The number of pecople required for
opcration or inspcetion of such a plant docs not inercese proportionately
to capacity, Of these LO people, between enc-third and onc-half would be
technical persconnel, On this basis the additional expcnse required for
inspeetion and eontrel would be represented orimarily by the salarics
of this force, in this casc ancunting to ap@roxinately 207 of the nomally
required oocrating and maintenance staff, Sinilar retios would epoear
to bc rcasonable in the case of larger cporations, or in the case eof
rcactor or fucl fabrication plant overation, although a reactor might
rcouire a somcwhat snmaller retio, and a fucl clement fabricating plant
a sorewhat larger ratio, Some guard force personncl would also be re-
quired to monitor ingress and cgress of porsonncl and materials, These
requirencnts (not included in the above figures) might invelve 12 - 16

It may bc pointed out that the strictly technical aspects of the
inspection and control function, involving the scrvices of trained
chenists, physicists znd enginecrs, nced not rscessarily be cntirely of
a ncgative nature, Somc proportion of thiir tine mey be devoted to nore
positive aspccts of technical essistences The -fraction of the time which
could be devoted to this for the nunbers of people listed above would be
only noninal since thc estimatc is bosed on their being cng2ged in in-
spection and control essentially full time, However, the rusulting
advantages in comwrmunication with technical personnel of the plant would
nake such functions worthwhile,

—
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It should be noted that it is not mardatory that cvery power "‘)-..
rcactor have its own fucl fabrication and chimical reproccssing plan{:s
in the sense that it is possiblc for one cach of the latter pla.nta 0 & i
scrve a number of rcactors, dependihg on thuir sige and type, To thoeis A
cztent that it proves practicable and atceptablc to adopt ccn’c.rahzedﬂf Y
fucl fabricating and roprocessing facilitics thc problen of mspecﬂon , P
and control will be sinmplificd in the following ways: (a) the total;}z;z.g" o

nunber of inspectors and operators would be reduced over that rcquired.-';
fer a larger number of snaller plants, both rcducing the cost and naking %%
centrol sinpler, and (b) many countrics w-uld, in this casc, not legally}

acquirc facilitics usable for converting nector oroducts to weapons?: :

s
rnaterials, _‘) oz

INSPECTION FOR CLLNDESTIKE FISSIONALE MATERLL PRODUCTION “iw‘;; s

In addition to potential fissionable naterial diversion from dis- %} }ﬁ:f'
closed and inspccted facilitics, there is the possibility that a country o ST
can sct up or opcrate an entircly unknown facility while the :'LnsPcct:wn &s Y
plan is in opcration, Here the pertinent question is not margin of errori_l“‘:&
in accountzbility and physical plant surveillance, but the probability” e
that an operation of significant size could long go undetected and ¥ <%
unsuspected, #Although effective methods can probably be devised ‘bo”‘ L
preclude substantial efforts of this nature, if it is desired to attain’s
reximun and cortinuing assurance that such c¢ntirely clandestine operations ,
arc not carried on, unimpeded access would bo required, &Y 5
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The operatisnal methods for proventing sceret operations would fal
into the general areas of continuing surveillance of the resources t.ha‘b D
wculd be required to support 2 sceret activity and extensive scerching :
for uncxpleined activity, for efflucnts from processes, and for the fa‘be
of nmeterials and power not clearly accounted for, The conplexity of an -
tomic energy opcration makes substantiel cfforts most difficult u.nless 20D
thny arc tied into thc general Lconﬂry, and requircments would be ex= -1, =+
pocted for construction, for materials pecculiar to praccsses invelved, 250
for scientific &nd engincering cquipnent, for powery, for financing and s
for uniquely trained people, 4 substantial surveillance effort on all .;.
these matters, with accompanying ohysical inspection capz=bilities, would
give maxinum assurance that clandestine cperatinns are not set uo, The °
potential capabilities of various ccuntrics in this field differ very
grcatly and the actual inspcction system would be varied accordingly, - . !
with a concentration on those aspects of an atonic encrgy oocration w}:ere St
the recsources of the D:rt.lcular country arc wezkest (i. e, wherc the'sl - -7
chznce of concealing an unusual activity is pcer) or maxinum d‘,tcction c
probability is ctherwise indicated, The oroblems and technigues of a +
cemplete intensive system will first be iescribed and then the r-ature

of more limited inspcetion will be considcrcde ;_5.1-__‘ i
Hopodhg i

Nature ef Required Clandestine Effort, To produce militarily u,scﬁxl >
zncunts of fissicnable material independently, a country would have to H37s
provide itself with materials and facilitics nodest in zoount and size.
but in sone cases uniquely charect-eristic of an a‘bomic erergy effort,}




A supoly of uraniunm is nceded, possibly supplemcnted by thoriumg
Quitc a few tons will be required and it will be necessary to nine

or inport thc matirial, Ore concentration facilitics will b required
followed by fucl element or chemical proecssing plants depending on
whether the rcactor or isotope separation appreoach is uscd,

In the rcactor alternative a concealed vroduction rcactor would
be rcquired, followed by a separation olent in which highly radiocactive
materials can be processed without extensive contanination of the en-
vironrent, Is-tope separation requires a substantial plant - by gaseous
diffusion or other fcasiblc mcthods - and facilitics for producing metal
fron the enriched product, Establishment of the atomic encrgy capability
will also rcquire vroduction or acquisition of other characteristic
nmaterials such as graphite or heavy water moderators in the reactor
approach or barriers and fluorinc gas in the isotope separation approach,.
The problem posed to an inspection system is to detect any or 2ll such
operations,

hvailable Inspection lcthods - Complete System, @E%
spection systenm would reguire intensive. usc of suveral fere ==
appronches; of thesc the first to be used on a large scele would be
dircct scarching, This would be particularly important in the initial
survey and would have to be used continuously thercafter in a2 permanent
attenpt to preclude cstablishment of ncw facilities, [n acrial in-
speetion, n.pcated at intervals and carcfully cvaluated, may rcascnably
indicate the prescnce of mining operations and the location of individual
industrial facilitics, Assays of samples of cnvironmental materials may
give indication of rodicactive rclesses in an areca under investigation,

These rethods would probably be chiefly functisnal in providing a
guide for on-thec-ground inspection, For rcascnablc assurance each mine
and chemical plant disclosed or found by inspection would have tc be
cx~mined periodically for the nature and extent of its operations, In
adiitiony the ncssibility that industricl operations of rcascriable
nagnitude c.uld be czrried on in buildings of residential appearance
cennot be entirely disrcgardad,

This ohysical scarching is the aspict of inspection that would
orobably vary rost with thc country to be inspected, Small size of an
inspected country is advantageous; industrialization would makc the prow-
blcim nore difficult, The problems of inspcecting India -would be very
rauch different from thosc encountered in a small Western Eurcopean nation,

The complexity of the necessary effort and the difficulties in
cuncealing a complete installation in cne place nakc probable the shipnent
of chzracteristic materials fron site to site as copposed to conocntrating
all opcrations in one place, In the continuing phasc of inspection, the
examination of industrial and transportation systims for such shipments
should become important, :

The nature of required transport cncompasscs two types of shiprent
different in nature and in the means of detection, In one form of

i
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zctivity, the principal nuclcar matcrials would be transportcd between
installations: crc frem nines to processing olants, natural uraniun to
thc rcactor or isotope plant, and the 1like, Such shioents would be
entircly clandestine and dircet surveillance of thc transport systen
would be required for their detcction, Monitoring of shipments for
radioactivity at check points un railroads er at suitable road locations
could give indication of shipnents in ih¢ carly stages of production
vhere the naturel uraniun source material is prescnt, Satisfactory
rnonitoring for fissionablc product could be sct up only at cost of
great effort and intcrference with the flow of cunmerce,

The sccond type of naterial novenent involves the diversion of
nornal industrial materiels to usc in a clandestinc atonic encrgy
progran,  Aan intensive inspoeetion effort would includc an accounting
of the movenent and destinatin of such of these industrial nmatcrials
as would be nost cheracteristic of an atonic encrgy ¢fforte The survey
would bc based upon records of production and destination and would be
confimed by physical checks of the actual flow of naterials,

The monitoring of powcr consunotion provides an inspcetion device
sinilar in nature to the flow of materials, Elecetrical powcr production
and distributisn would be measured and zudited by the inspcetion authority
undcr circunstances where accurate instrumcntatisn can be assured, The
general effect of industrial materials 2nd power monitoring will be to
d.tcet a clondestine operation that is tied into the ingustrial cconony,
Psssibilitics of successful cvasion weuld then be mnfine‘a'm}’ﬁé
that arc completely independent for inportant supplies and thus so large
that they would bu rcasonably cesy to deteet dircetly,

The eontinuing scarch for facilitics apd thc monitoring of materials
flow would bec cunbined in the field of constructiun so that any sub-
stantial new construction or rcnovatiun could be discovered and cxanincd,
an effort azdequatc to inspecet all significant ncw construction is therc-
fore requircd in a complutc systen, 4 succcssful etonic encrgy production
opcration depends on substantial concentraticns of sceple highly trained
in clearly definable arcas, The tracing of tichnical experis can provide
informaticn on past sites and cen makc difficult thce staffing of ow
undiisclosed locativns; it would thus be desirable in a conplcte systen
to provide facilities for kecping track of the professional activitics
of conp.tent scientists and cngincerse

Any scrious cvaluation of the snccific staffing nceded for a complete
system, neking usc of all the aporceches listed above, would require a
dctziled exznminaticn of the appropriate effort in cach field for the
particular country under c¢ nsidcration, It scunms a reasoncble judgoent,
howcver, that in a systen of such cunplctencss a pormonent staff of
scveral hundred oeonle would be required for o snall but industrialized
country, such as Switzerlzand, and that scveral thousand woull be required
for a country like India, Pcrhens tcn to twonty percent of thesc would
be professional scicntists and enginccors,

The systen described would be arinsrily concerncd with detection of

-
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the efforts necessary to sccurc a supoly of fissicnablc matcrial,
It would be nccessary for the country attcnoting to cvade its agrecment
t» design and fabric-te wcapons fron the material it would sccurc, Do-
tcetion of such a fabrication npcration would prubably be most difficult,
In a conplete inspection systen ettention would be dirceted to cffurts
of lzboratorics that night tc perfoming cxperiments nceded for the
dcsign or whose personnel might be werking on design, but detcction of
oocrations of this sort is far less prunising than detection of fissiunable
faterial producticn,. A country attenpting clandestine develcprent and
cbrication of weapons would undoubtedly try to do this without actual
testing of the weapon, since such a test would be very likely to be
deteeted,

The inspecting forec required for an initial survey of 2 country as
coripared with that rcquirced for a ccntinuing inspcetiun, et any degree
of allowed inspcction rights, will be dependent orimarily on the tine ]
in which it is desired to conmplete the survey, If the time is long (a
year or nore) the force night be not nmuch larger than the pernancnt onc,
If it is desired to conplete this phasc rapidly, then the staff would
have to be augnentod considerably during this period,. )

DOE ARCHIVES

Less~-than~Conplcte Inspection Systems, Maxinun assurance that no
clandestinc opcrations are being conducted could be obtained only with
an intensive and conplete inspeeticn systom containing the activities
Jjust described, This intcnsive system, which must include rights of
corplcte access to 211 facilities, arcas, and rceards of the country,
and rights of unlinited acrial photography, obvlnusly crntails an
unprecedented infringement upon governaentel, industrial and personal
privacy, It is thcerefore germance to consider the cffectivencss of less
rigorous inspecticon systens which would cntail a lesscr degrec of tres-=
passing,

A less than complete inspecticn system may have sufficicnt effective-
ncss t5 be well worth csteblishing where practical and political con—
sideraticns precluic the full 1r='=pcchiwn, but, 1t sh*ulf* b\. n,ahzud thht
any =1~n1flc,_.nt restriction in thes RRLL vietion Wikt subsistvEsng 4y
a8 prebebdliaty thet a_-rfudﬁjna y:.ﬁu:&' a cauld be sueesesfial,
rable gquisti=zn ds wlhicthor duparinres frem the theorelieal siandzand

. = .
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and facilitics and rucords, as well as the right to take and analyze
cnviromental scenples fron allowed arcas, the cstablislment of such
boundary lines would scriously curtail the ceffcctiveness of the in-
spcetion systen, The inspection cffort would concentrate on the de-
tcetion of inconsistoncics in availablc rccords, of suspicious activitics
by air and ground survcys; and on anzlysis of cnvirommental sanplcs for
“traces of materials characteristic of ntonde encrgy operations, A
wcll crganized and well concealed attempt to sct up and opurate an une
authorized facility would have a finite probbility of succeceding, and
it mnust bc rceognized that success in this attempt could result in tho
posscsssion of one or more atnic weap 'ns by thc country, Obvinusly
the orobability of success will be highest in these ecuntries where

the stat. of technological development is grcatest, P=9§ _{;RCH_[VES

Insocction efforts which would be cven less distasteful to the .
country being inspected can also be cnvisioned, For cxanple, the system
cescribed in the preceding paragraph could be further abridged by renoving
the right of acrial survecy anl the obligaticn of the ccuntry to produce
records for inspection, This systen would then be dependent on the in-
spcetors having only the rights which 2re nomally given to tourists ar
visitors in the country, including thc right to take environncntal
sanples fron non-restricted arces, plus the right to inspect normal,
non-sensitive industriel cperati.ns, These rights appear to be the
rininun that could be allotted to an e¢ffort that could still be con-
sidcred to be worthwhile, In nore advanced countrics, this systen would
give a low degree of assurance thot clandestine opcrations could be
cetected, '

The linited systens just discussed are obvisusly only two hypothetical
examples of the many types of less-than-conplete systens that could be
postulated, For exanple, one night cnvisisn a system in which access to
certain othcerwise restricted arcas cuuld be authorized by scarch warrants
issued by sonc appropriately constituted internationzl body on a showing
by the intcrnational cgency of -prabable or reasaonnble couse to suspect
~r believe that clandestine activitics were being conducted in thosc arcas,

The ca2se of detection (or difficulty of concecalment) of a clandestine
cffort, by 2 linited inspecti . n systen, will als~ be a2 functicn of the
type of clandestine activitics being atteninoted, The operaticns required
for the snall-scale production of plutoniun or uranium-233 n2y be nore
readily cdetoctable thon those necessary for the small-scale production
of enriched uraniun-235, duc particularly to the byproduct radizactivity
formed along with Pu or U-233,

The ccooleteness or intensivencss of possible inspecti n systens
has becn varicd in the preceding discussion by reducing the degree of
infringenent upon thc privacy of the country. It sh uld be enphasized
again that, as soon as the inspccted cruntry is allowed to retain any
orivacy =t all, the effcctiveness of the systen suffers a sizcable
decrease, which is of a rclatively greater mzgnitude than would occur
with furthcr concessicons to natiunal privacy. The intensivencss of
inspectiion systecns could also be affected by the size of the effort or
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nunber of people eng-wed 1n_'_tho Inspection octivity. For a systen
“perating within a given dégrea of access, its cffcctivencss would
appcar to be roughly or tporticnal to the nunber of peuple enployed, up
t> the point of naxinum cfficlcncy. It is very difficult, without
considcrably more study,, ! to""éiﬁnat& staffing requircrunts nccessary
for maxinun cfficicncy in any ohe of the hypsthetical systcns nmentioned
cbove, In thc pn.ccdlng scct ohj a gucss was made for the casc of the

-conplete or intensiwve 5ystcn.-~1t. would seen-reasonable to assuac that

the nore moderate systens_ w':ul" rcquire a snaller staff, It a2lso scuns
pussible, howcver, that if ‘one wcrc denicd aceecss to certain areas and
facilities, one cruld orafitablv place a larger effort un the permitted
arcas, facilitics, and activitics,

-.-k.w{fwf:"'r

As inolicd scveral. tmcs in the preceding discusssion, t.hE acé%ngm
of cach of the systems of dlffcmnt degrees of noderatencss will vary
greatly with the sizey state #?__f developrent, ani natural rcsources of
the country. A very nodérate, inspectien systen, requiring little

et A~
invasion of the c-mnt.ry's 1vacy, night givc sufficicent assurance when
applied to a country such;as Pararru(.y, but would be of very little value
if applied to, for ex.:mp%.'c, Sw%tzcrland.
AP
The deterrcent cft‘ect ;%hat the presence of an agreed-upon :mspz,ct.ion
c¢ffort in 2 cuntry wml:l ‘hmre _on the likelihood of the country attenpting
te sct up a clandestine opc.rat.mn is difficult te evaluate, Such a
“cterrent effeet umbubtcdl_v u”ul'l exist, and would certainly be stronger
when the ccuntry is faced by a ‘emplote inspecticn systen than by a
very m¥lerate and less effcct.ivc svst.cn Even th'mgh it would be possible
te sct up and carry out an, unds.tecu,t! opcration in thoe presonce of a
nolerate inspeetion systen, the pains which would have t= bo taken to
c'necal all vertinent activities and perhaps to falsify rceurds, and
the risk of detccti.n by the internationsl agency, would cause the
country to consiicr the action anl its inplicatins very scriously
before it decided to procced, A quantitative cvaluaticn of the deterrent
cffect for Aifferent :ms:x.ct.im syst ¢ris, and when appliced to different
countries, is not 3*551b'.1ie‘at this tine,

If »olants for fucl fa'l?r:.catmn and chendcal prwccssmg were
sperated »n a rcgionzl basis 'by thc JAgency, as notc! in 2 arevious
scetirn, and not permitted .to be opcrated by individual countries that
de not nresently have such p'lants, scveral factors favorable te effcctive
inspcetin and crntrol Hould.acnruc. (a) the cpportunitics for diversicns
fron thc or-cessing ant or, f"-r scizure »f thc plant =r¢ diminished or
renioved; (b) 2 country atténpting illegel plutoniun or uroniun-233.pro-
fuctinn would have to httcnnt to construct and opcrate a chemical pro=
ccssing plant, which is r‘nc of the nor. cesily detecinble links in an
atornic cncrgy chein, DAY S

In sunriary, it nay | be:g' 1nted out that for a conplete and extensive
systen of inspcetion of 2 an Lntire country, with rights of inspection

unlinited, the ci‘foctlvcnoss will vary aporwdneately lincerly with the



ranpower assigned tn the oocratisng un tn sonc ronge of diminishing
roturns, or saturation, and the level mav b sct at any desired degree
of assurance, This naximum level will vary fron country to country
deoending on the state of technslogieal develspment, dcgree of in-
dustrializatisn, populatirn density and totel arca, It will alsc be

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

and propgressive abridgment of the rirhts of inspcction down to no rights
of inspcetiun at all excent in Agency-cintrolled facilitics will lcad
t.o sharp dr:.o-off in cffcctiveniss as cimplete rights of detailed physical
¢xanination are clininated, f:llowed by a lcss sharp, but prgressive
loss of effectivencss as other privileges arc ronoved, Personncl re-
quircments in this latter situation csuld be refuced riore or less
lincarly unless it was dcsired to atterpt te cxpensate for the loss

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

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

against the emuntry cngaging in then,




