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Pronsmitted herowlth aro eoples 1, £ and ¥ of the repord of owr
gurvey of saoccuniing eoatrel over source snd fiesimsable mtwiaiﬁ
handled by or in the custody of the Los Alusos smientifie Leboratory
{University of Californla), Los Alewes, New Mexiece

fhe report was first plesed in draft form aud %&‘ﬁmi%ﬁ&é Sepbember 15,
1848, to Lox Alsmos f@r oritiesl revier snd comment, Hombers of the
37 Haberiale Acccuntsbility Branch (survey tosm) disoussed the drafé
m &g%ﬁil on Outober 4, B and 6, 1948, with key los Almuos ARG and
sonbructor porsonnel, mads vardous revisicns, sorrestions, sdditions,
or &s&&%im us mutually determined %o be desirables It is belleved
shat the present report g&ga&g refleste the statur of IF materiele

sssounting contrel &t the 18s Alemge Solentific latoratery as of
Sily 28, 1948, the date of the swrveys

The Los Alemes Sclentific laboratory e in sgreesent with the findinge
ae stated in the reports The ﬁajw resonmendstions are scoentable o
the Laberatory in primsiple sod they heve egres% o plece then Snke
effect me repidly os the 4ifffenities Sneident to personnel proguresent,
housing, werking spase, snd eguipment will permit. The laborstory
farther agroed that slthough 1t L4 ast feasitle to plase all restme
nendabions into effest immediately, much san end will be done g% sme

%o iutegrate, improve, and give proper direction to the whols BF

materisls seoounbing ??&gf’&%g &z fellows:

€1} fthe Levorstery will ges ap & contyal IF soecwnbing cenbrel
unit o handle sl seceunting for guriched urenium, piaﬁ@ﬁiwé

snd normal wanium, lotezrating exisbing unlbe inte ihe
aenbral unit og fmsi&lm

(2} Tas levoratory will sosure Resssgary sdditicnsl ;}s’ag‘iﬁ
for the enalytical laboratory so a5 4o pub the mmmmiﬁm
isto effect on an ﬁ:&@ﬂg basise

(8} Tue Laberstory will et up sn edequate reserds system
for enrichsd uremium, plutentum, w nbrmal arﬁzﬁm
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(4) The leborstory will provide for tranefer dale,
inventery resords, snalytiesl date, ebe., Yo feed inte the
sentral BF sceounbing conirel walt whiech will keep necessiry
records and relieve technicsl persomcel of se much resord
keeping as possible,

fhe of five of Sante Fe Opevetions, AEC, hae spreed to lend ell
poasible assistence Yo the Los Alemos Selentific leboratery for
plecing the recomuended progran of #F materiale seocouniting sontrol
inte offeete
~— :
Bitk respest 4o effenting the recommendstions, the Laberstory
escomplished & grest desl W@%ﬁ the sonsletion of ouwr swryey on
July 28 snd our detailed discussions with key porscamel on Gotober £ - 6,
1948, The most nobeworthy accomplisbment wae the development is
detell of & practicsl plan, ready for immesdiste &;}?iiﬁ%&%iéﬁ; fer
scocunting contrel over plutenium, Sncluding recerds systes, sawpling,
weighing, anslytieal provedures, inbernsl msterinl knlanee areag, she.
Angther importnnt mecomplishiment was the developusnt of su sosounting
eontrol slan for enriched wrenlwme, 7This is ex idesl plan whiich »ii}
be stedied end discussed me & basis for devieing & pesticel plan
esing prosent snslytissl prossedures, equipment, and pereomnels &
great denl ¢f commendsble work has slso beon done in the snslyticsd
leberatery to improve snd perfect provedures, particularly those
subjest Yo biss from varfous interferences (62 deseribed §n our
report o :
.
- In sur %?i&iéﬁ ths work which hag salreedy been done, aleng with these
‘ recommendations whiok the labovetery bes sgrzed to plege mﬁsa affest
A ut onss, will do much towerd establishing edequate 5F material sossunting
conbrel at Loz Alemos, Omoe establiched, sscounting sontrel procedures
sheuld be fmproved snd sharpened as rapidly es possible iz sccordance
with the detailed recoamendetions in our reporte The eenbractor should
be sosourased end ﬁ.&&ﬁﬁ‘%ﬁ% in these endeavors 4n every possible way
by 870
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This doc ricted Data
as defi nargy Act of
1954 - di disclosure to any
unanorized person is Fohibited,

fhe recently issued ARG Bulletin G5B provides that each eontractor .
handling SF materiels shall be respensible for developing inventory
and material balance procedures which will pretect sgeinst undotected
loss or diversion of SF materials,

%e balieve that the kind aud quantily of $F materiels gt los flsmog
neseseitates o nore conprehensive system of scsounbing control than has
yet been developed by the contractor, and recommend that en immediste
effort be made toward thie gosls This is our chief rectumendation.

The three basle phases of adequate accounting contrel (resords,
messurements, end reliability) are not yet fully developed or effectively
coordinated ab Los Alamos. The records do not reflect some of the
neasurements which ars made; many nesded measurements are not madep

end the reliebility of the meesurezent date iz not evalustede 4 central
unit, with full suthority over ond reaspensibility for developing snd
coordinating ell three phases, hae been found to be the most satisfectory
means of establishing end maintaining edequate sscounting controle
Therefore, wWe resommend thet such & unit be established,

Other major recommendstions ere thet. (1) ell sultable messurenents now
being made for other purposes should be used for accounting contreol,

{2) an improved plan of intermal materiel balsnoe areas should be
sttabiiched for each 5F materisl, end (3) adeitionsl needed memsurements
ghould be mades '

Many lesser recommendstions end suggestions are omtained in the body
of this report, ~

In our opinion, the Los Alamos SP material seoounting eontrol system ig
incepable of essuring that all subsbentiel gmounts of SF material lost
or missppropriated would be prowptly digclosed, nor can it reliably show
the 5F coubent of the important quentities of materdel in residues,
Thorefore the Loz Alemes Scientific laberatory inventory end materiel
balsnce reports canmnot provide relisble information se to mmounts
unascounted for and invanktory totalse

It ig o pleasure to vesord the friendly cooperation encountered during
this surveye '
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Survey of Ascounting Control over Source end ﬁse&m&i& Moterials

University of Californie
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1. 4 survey of sscounting contrel meintained over scurce and fissicmable

241

( 28

2.8

2,6

ZeE

Ze6

materials at the Los Alamos Scientific laboratory, Los Alamos, Few
Bexice, wes conducted during the period July 7 - 23, 1848, inclusive.
Participating in the survey were I, He Hart, Jr., end ¥ B DAy of
the Offiee of Sente Fe Directed Operations end & survey team consisting
of ¥, €, Youngs, Jdre, D« E. George, H, W. Horton, snd Ce Ds We Thornton,

_ of the Sourge end Fissionable Materials Accountability Ersnch, Division

of Production, Washingbon, ,5*}?.
Swnmary Desoription of Plent end Progesses

portlons being stored

Operations at Los Alamos ere wfmaé for the Atamie Energy Commission

by the Los Alemos Soientific leboratory (SFC) under e costeplug~fixed.
fes contract with the University of Californis, This contrast le
directly edministered by the Offfce of tanta Fe Directed Operations (SFA)

These operations are ghiefly the extremely importent febriestion and
asseubly of weapon somponents, snd include & progrem of research end
development for improvement of wespons and of manufecturing processese
The Laborstory is elsoc responsible for s continuing inspeotion and
maintesence of weapons and wespsn paris. . '

In the plutoniux process, plutenium nitrete, Pa(HOg)y, 18 received
fron Hanford, Thie meteriel fs purified, converted to plutonium
diexide, Pudz, end hydrofluorinsted to plutonium tetrafivoride, PuPg.

 The tetrafluoride is reduced to metel bubtons, which are melted,
past, mechined to proper weight, pressed, coated, tested end storeds

In the febrication of fissiomable parts from enviched wreninm, green
o m( m‘}’ is recsived from Carbide end Carbon Chemjcals Gorporation,
Y-12 Plant, Ouk Ridge, or manufectured from residues socumulated from
past processing. The green selt ie then reduwced %o metal buttons,
Similer to plutonium operations, several buttons ere melbed, ®st,
machined to proper dimensions, plated, tested, and then stored.
§E§§i§§§;§ buttons end mechined castings have been received from the

- ©

In the prosessing of norma) ursnium, sorep metal received firom Hanford
is melted, oast, machined and vested, : .

In each of the sbove processes, residues are sceumulsted, those from
normal urenium being converted to impure black oxide (Uglg) &0d sent
off the Ares for recoverye The residues from processing the plutoniws
end enriched uranium eve partly recovered by SFC; the unresevered
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uentities of Hatorial Hsndled

Hajor tvensfers of meteriel to SPC for the first six mouths of 1948
were reported ass

Plutonium nitrate from General ¥leetrie Co., Henforé 69¢€ kg Pu

Formael urenium metsl sorap from Gensral %las’c:ri& Coep
Hanford 17,08 kg ©

Hormal uranium metel perts from Cerblde and Carbon
Chemicals Corp. (¥-12 Plant) 596 kg U

- Enriched uranfwm (ebout 93,57 U-238) from Cerbide
and Carbon Chemicals Corpe. (Ye12 Plent) i
~ As green salt (UFg) 2108 kg ©

45 metel buttons 1617 kg ©

¥z jor tmfm& of materisl fm S¥C for the ﬁmﬁ eix months of 1948
were roported ass

Envighed uranium (e.heut es&f U«238) to Genersl Rlestrie
Resonrch Laboratory, %hwﬁy Ee Yo
&s metal disks 46.% kg ¥

Meiwd uraniun (ebout 94X U.285) to Research mﬁ&i@,
Osk Ridge (for or 3@&6&?&‘& Laboratery)
As metal dieks TeG kg ¥

fransfers %:e end fémée Joint Tesk Force §#7, end minor sicesllancous transfers

involving several different consigness end consiguors, are intentionelly
anitted from this liste

In kg of metal content, the plant inventory report by SFC at June 30, 1948,

was;
Bormal Fariched Uraniuws
Urantus Urenivm =285 Plutonius
&t&rial in Process 3528868 - 1,404.5% 1,320,.6 6552
Hoterial in Regearch ~ :
end Development 22,030,8 81,0 24,7 40.%
Insetive Haterial s« 5,487.8 316.9 2973 388
Produet « Parte inspected
and passed - £11.4 4788 268,98

Totel Invemtory £5,862.2 2,329.7 2,183,8 08,5




- rwﬁw"mm frioindes material either not evailible
oF not intended for lumediate rmiasu Is includes all
waste or sorep materials,

3.8 mmmmwammmmmmuarmmmﬁ,
7749 kg of thorium, and 0,001 kg of U.233,

3.6 m imtow pzwm mﬁa'tylng these reported quantitios sre dise
mhm&:&mmﬁmﬂ&hwm

4.1 &Mammmmmwmmam”;wmuw
, anm.mmMsumwuﬁu:—

xmz-asa | Knomn

Sornal urantm I s.m,c . e

mxmm © Xone ok
 Thortm Wme . M0 -
. mmMthg&'ﬁwp(mm

M$mm)mm

42 m.mmaam&amumazmmmmam
~ plubonium or sariched ursniuws operations must arise from the sccounting
mum,samwwmmmmemauﬁ i
;:g: »Afmmunmmammumwu .

4.3 M.msrmmurmammgwhmmm(
osloulatad difference, Some loeses, however maall, are inherent in
=l Mm opsrations, m or ﬁwtim during pronm

L s
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5,001

‘imm of £F miter:

5,005
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- than shown by the yecords, In such instances, ml

mmzwaa efzummaem mmw

On the other hand, wsmxﬁf eontent of the !;: profdusts

mm;wmmammmmx&mh&mf"”
the records, fuﬂ&iﬁf&,mm&gwh
m&;mw&wumm. e '

An amm AR ahmxw 1= the establishment as "‘g measurement and

restrd systenm for in .'mmmmzehmanm_mm
Atomto Energy Commiseion and its sootrsetors against undetesisd ;

rials, and, in addition, will prompt Frovide curry
__‘f_‘i,wiMmm%m 1ep r‘»,mm;nﬁﬁmtxets?

e ﬁt&%xﬁ@umm

wm vhat Mﬂm of materal are m, and | o Xncw how

mwmmmﬁasommxmwmwm 5k waibae
iﬁmsj”tk

nterials Mnmm”na@m mportence .
priation of these materisle W_wawaw S

mﬁmﬁy mwﬁm' ' yhraim

Procedures are functioning »Mulx.

There axw mmm«:wamumwwmimm
and rmmm,m?__}; ials. Briefly, theee are (1) o M“M’t .

mﬁwg W&. which vould show prouptly @W W'”miﬁ,_ crotes



in which suitable wmt msthofe ars deeigned to provide agcurste
determinations of the guantity of SF mterisls involved; and (3) a
relinbility phase, in which stetistical wethods are used to evaluate the
gz‘mes end weciston of mm, ﬁ%&% n, m ssgm:‘bi},iﬁ: er tlsa

5.008 Mﬂa thelr &iesmwity, theve smm 1 e cmz: inter.
~ related, Thelr effective coordination e n mﬁtﬂ to M
adequate accommting control. &ﬁmmm staris
involving & mamder of different plauts and 4 ‘ qust B ;
MMW&&&&M%M&«&&WW ‘
aumumwmﬁmummwwmmm
A central wnit, with full sathority over and responsid
nstion andidevelomment of the thres Wﬁa} mam, BEsS emen
reliability) of source ans fiselonable metertale accomtbing contro.

scéomting control, Sush a mtm&hwwi};};ﬁf sanetio
* but sbouXd Yo ¥ velumbls addition Hng wald #i  produd

Tooorde. «m,mwammwtmmm
& single office, but wight advantegecusly bs dintrid o
mﬁmmma@mmwmmfm

alnistretive m&m mmmﬁﬁsg
. mmmmmewmx

5.0M0 Adediite mate

msasuremsnt and inventory froblems are alm im:mﬁ, mirus the
-.m ﬂfmt selentific mz, ,
5,011 Ios Alamos pervcansel have mﬁm& sope af the lems m have

1dess for their solution. Ve sxpeet his effort to result in centinaing
iwm% to ﬂa wmm Mﬁa control uxsm. The following




£.101

6.103

Bs104

 gections of this survey report discuss verious aspects of the

sooombing sontrel problem, some of which are pesulisr to los
Alemos operations, and offer suggestione toward the development
of & fully sdegquate system

Xasmf&s

mmwwa&r«mm,im,iwm and
material W&mﬁ&ﬂmm&m A somplete sudit o supporting
records was not mades

In general, we feel that the resords system iz not sufficiently
coordinated with materinl measuresents to sdequately roflest
quantities of material recelved, shipped, on inventory or loate

AEC Bulletin GH.95, ismued July 23, 1948, preseribez miniwm
standards for SF material sccowiting record and reporting procedures.
These requiresents will necessitate the following charges, smong
others, in Los Alemos Ws

| Be m“wmmmmwwu@mmu

reports, with major types shown separately. (At present such
information iz partially shomn for inventories, )

e Wﬂ&mihﬂmmmwmmreu&wﬁhm&m
ourrent ysar to dates (sigm;wumlmmamm
‘ym%a&cismmﬁrmwim)

¢e Include in the monthly awrﬁs m&ﬁ-u to basis of mtﬁl’ft

&« Include in the monthly reparts information as to the probable
reliability of the various items, If sush information s not
available, thet fact shouid be explicitly stated in the monthly

G aes?mmmmmmzmmmsmmm
, mwbkﬁiey stations,

The rmmnﬁuﬁy for the resords of source md, fissionable materials

at SFC 1s divided into three independent sections, One sestion,

Materisl Contrel, keeps records of plutonium. A sesond sestion,

Quantity Contrel, keeps records of enriched uraniun, These two sestions
also phyeicelly transfer those materisls between divisiong, 4 third
seation (referred %o below aw the “"Tuballoy™ section) keeps the resords

on normal and depleted urenium, thorium, and U238, The first two

seoticns are under the respective operating groups responaivle for
plutonius end eariched ursniws fabricstion, while the third section

fs in the xahamtefy'e property sestion, under the adninistrative division,




B.105 The Materisl Coutrol Seetion is respensibls for resording movements

of plutonium enly within the group responsidble for the memfsctare
of weapon partss  Yhen plutonium i¢ transferred cut of this group,
it passes out of the jurisdistion of the Meterial Coutrol Zestien,

- Further movesents sre recorded by personnel of the group having '
curtody of the materisl, The Material Contrel Heotion has no scoutrel

 ever sush resords, mgmMymtﬁammmwmw%
plutoniun held by other groupss These book inventories are net
wncunts of material transferred to these other groups, either
dircetly from the growp to which the Materfal Control Sestion belongs,
wb&&wm@maﬁwmmrwwmuﬁgmm
Cantrol Section.

6,108 In reviewing this sysben end its mm, several gpecifis items
' ww&ﬂmmwﬁ&%&kfﬁ%wmrﬁ
the Exveiy vy 11y ﬁ“ﬁmé@%“‘“ﬁ
& not full; Why L
physical imventory of the materiel within the plutoniun wiions
group 1s made by visual fmspection, end welghing in same fnstances,
and is sompered with the quantities recorded on the bocks: Cone
um«sﬁémm %.’mﬁmmefimﬁngﬁmh
are visuslly inspected, welights being sssumad t¢ be the book
values, Plutonfim in the form of metal is chesk-weizhod at e
$mventory periods Howgver, the inventory of pluten! ' .
mmimuf&%h& f'_.imiwiswmﬁizm% /
%o L% L Beetion, As this Gestion §g respousivle for |
I %&w Waﬁi’“““ﬁ?‘%& gm yhﬁmim material balance bat has no
Jurisdiction over the preparation of reports by ether groups havimg
yustody of plubonius, iﬁw%taw&% statement of inventory
Rgmhmuimbyehngmpmh&m“mﬁm
m&z"m*

£,107 The presmt srre ot of Wuildings in the plutoniwm srulsm&&
' M%Wﬁe&ermaﬁ:wymmsk.mw:mmm
bean established for ssoh tuilding, Such & method is setlsfustery
whan Mﬁﬁi&ﬂi ugaguremonts aan be made to develop material balances
“ mwx&m Then sucsh ts are not avelilable, &
mw&ﬁn m&gmww outiining material balanse
18 bebwaen process mmmabhmﬁmgmmm¢

oy

mwﬁ,@w &e@t@ﬁ%h&mm&%ﬁ ‘
or two wmessured aimmmﬁymnmmbah&sm Some
procesaing losses will then be disclused wpon the separste recovery

of these sidestresmg, Under the present aysten, where the plutoniv
mﬁ&t«ﬁiﬁﬁm%mwww&w into & 5
sacount, process losges or diversion will not be revesled until &1l
plutoniun is belng recovered on & current basis.  sotlon should be
‘initiated to develop materisl bnlance arese sround messurenent pointse
This is further dlzcussed in the section on "Hessurenents®,”




5,108 S¥FC hes alwvaye used the m pesewwaent of the ﬂﬁww altrate for
material acsounting. pat mﬁi@a ia to use this measurement of &
bateh as the wamasm %&Mﬁ%%ﬁmmm,mm
tms:&&e&iﬁmwmwm ’ Y « Beosntly, eoms
of these transfere have beon minus azmt:.tigs, mem
Mﬁmm@tummm anford ;

B m ﬁmm. sedis to tbs records :ﬁzaa&# be en 1ished by
messurezents. When the ontput of & process sppavently exceeds
fnput, we belisve It would be better to yeport the appivent gt
0 record a negatlive guantity to be resoversd. '

5.209 :m, Eanford measuressnis bave sveraged hiw M Ioe Alamos

o #. By Jume 30, 1948, %étﬁmﬁémmvate
2.;3@};3&,%’&&& o kive M : : :
~§miummmmﬁmmwmmtﬁgm,mm§
ammm m&a t n&m,, eilew ﬁkﬁ%&cmi@hﬁ

%Mwm, Zt,m'mﬁmw“ eseing
plutonium residuce the whold or sny pyart of the Quant ﬂmw
aseay disorepancies ist&wﬁ, the smount found should .Am

S s @ gatn. i
:5,11@ aeml m mm were sleo dlecussed with e %wf at the Material

5.411 %MMMW%M%%Wﬁ@M‘~~@., ;
e Mawwmﬁﬁmymmmwmﬂmimﬁm
enriched urenium records, that is, intermel material alsnce recox
:mmm@mmmaﬁmwmmaaﬁ&mmms

gan be wmede; the difference betwesn the  welght {shipper's msasurenent)
‘gﬁﬁi?ﬁ%u&uﬁmmn‘ Y3 many of the

.'mmwmwgmmﬂmwmtms
mwkwm 4 Mmmyismiﬁw"@' :

12 e Wiﬁ Control Becticn has the slditiona]l prodles ¢£ aceomnting for
the U-235 centent of the wrantms. Creen salt or metal from Osk Eidge e
received in batehes of vaxying U-215 concentration. %These tatches ave

. mized in waking & casting. The U.235 percemtage for the mixture {e then
T emleulated from the bateh concentyations and this caloulated walce is
wﬂmmﬁmmﬂa},m%mm% casting end sidestreams., A5
these sidentromms are redc wmwmm&,gm:gm
mwmmmw&mmm the yeporied avalyeis e

used for acoounting contaol on the green malt, ﬁrutm betwsen the
galoulated mm&x and the reported snalysie are stcumulated slgebrivally
in “Recovery”. This pructice bas resulted in an spparent incresse in the




11 the U235
ge, & galin woild

i"*‘*iaf m'mﬁix imntw.m' ahsriai m upor%
to %ﬁe Mﬂw Bevtien for ememum me a pzmx zspart

5}&3&5 Itmmhﬁ%mmw&mm kzag:umﬁeaaa’xra&mt"
mm&mmmmm ted au metal under | Btorage” .
s Beporting "Product” as "Feed Storage” 1s not omly in centradiction to
o sxisting regulations, but also results in the AXC caas dated SF

s report Wing incorrect.

R




5.116 The meintenance of all EF accounting records by & single sccountability
unit shmzlé elininate many of the daficiencies noted above,

Measuresents

5.201 The measurements yhase of the accounting control system st loe Alaswe was

examined in detall. Heetllngs were arresged for ue in %iﬁk key apamtmg
- and analytical persomel participsted in detailed discuss

balsnce areas, prosess points suitable for wscouwnting co g
monte , inventory methode, sempling and weighing Mm, m& 5o on.
Supervisory perscunel aleso socompanled ve during imspectien of all plant
operating areas, and fully explsined pest and present opsmations. Btorage
of feed, yrofuct uetal and fabricated parte, mﬁm, m& xwmte
materisle was also iospected. =

5.202 Owr inguiries mmmmmmmmwmmmm
' of finished wmetel parts, vhich way nct be sawpled, were an By
wmmmm&mwmwmmmarfmm

; 5 “wnter Yoller” and with the "fast ) ;
wmmmﬁmmmmmsmwzmm. :!wmmim
Isboratories were inspected, Intluding some exanination of laboratory
tranafer saf material Ilance records. All cbtainable written amlytical
memm,wwm date were strutinized,

5.203 aﬁrwmm, baged on this inspection, umﬁmmmmmm
in the messurements phase, and thet this is true partly because of the
lsck of fecilities and m ehortage of perscamel. ﬁws agmtm iz based
on such considerations s the decivability of ilmprovements
‘WMW,MMMM@MW&%
mwmmzmm,mmmmm@mm&mm
immmmﬁ )

5,20k The existing internsl material balsnce aress st Ioz Alamos ave necessarily
not fully effective, as discussed 1o the section on "Recorde”. The sub.
divieion of & complex plant or process into sultabls a&tamlm
sreas helps to locslize losses and wmissppropriations Y dividing the whole
into msuageatle parts, Yo realize maximus benefits from euch & pub-division,
all the waterial inwentories and materisl treusfers In sand out of sach
sres must be adoguately messured, The information produced will then be
mmmmgmm&ummwummmw,
spasurenents, or physical security, The waterial balence areas in ues
at Los Alsmos are pot fully effective because too many of thelir imput,
output, and mm&m,mtmimwma.

5‘&‘& We consider thiz & major wenkness, and recowmend that efforie Ye made
to establich more mwm wﬁ Mtw internal saterial balance areas.
MiﬁWWMﬁ&M&Mﬁmﬁmm&aw-
duction process, lucloding all fts attendsnt recycles and residuss, to
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detersine the pointe where relisble mecsurezente ave feoagible. Hoxt an
ettempt should be zade to develop and adopt & complete eystem of internsl
mmmmmﬁiﬁvmmmmefmﬁmmt

points. %o help to revesl clearly all significsnt shaormalities,

statistical guality contyol mﬁmmw%mmmmm
lost or unsccounted for is ench nres,

At Ios Alemos, s elsevhere, Wmmmmmmsrw&i&
measurement le impracticable. Such ltews hinder the stiainment of s
satisfactory and coumplete syster of internal material balance sreas. ¥For
sm of these msterisle msasurement is Iimpracticable besauee the reguisite
snalytical procedures have not besn developed, or it may be that the
étﬂiﬁuﬁt}'i&mmpﬁm he only practicable way to ascertain the
BF content of such materinle msy be to process them for recovery, getiing
as wuch of the SP content as possible into & form (hat can be meamured.
mmmwumhm,mwﬁmmm
processing of each materisl produced by operstionas in a pertioular

_mmi Mum &nd during & particulsar material balance pericd

1 a1l the dats needed for sscounting control pur-
yoses , mwmw arising from lack of meawaremonts for some
iteme can be localised By & suitable cholce of material Islance areas.
This cholcs should minimize the number of unmeaswred items affecting
sach aves, Whils wlid methods of messurement for suck an itom are being
developed, ite supposed magnitude (caloulsted as the difference '

nensured debits and measured credits) should be snblected to statisticsl
g‘a;i‘h; sontrel m&w %o help to revesl ai@ﬁm yariations,
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mmmemwmwwmwm”mm

_be incorporated into the ascounting control syetem a8 m;;id},y ee

poseible, There should be a continuing effort to 4 ve accounding
control, Including the pomsibility of revising the plan of internal
mterial balance areas.

Many measurements which ave made for production conmtyrol, and soume
specifications measurements, could ’ac m to the needs of sscouwmbing
control. This 1lluctrates the importasee of close msamzm at the
records, messurements, and :amuiﬁz phases, These messuresent: ,
mxbﬁﬁ and considered, and neoded poasurenents aye ewam :tn

the following peges. Measurements are diecussed firet for W&m,
aext for mm mim, end laot for netural ursnius,

Hoet of the plutominm mm needed for socounting control sre
Peing made. An ad8itiomal werification of the nature of the msterisl
is provided by ite plyeidal clavecteristics exhibited during machining,

- and by the phass.zpecificaticn and similar teste, Thir is epecislly

valuable for materisl for which only groes mescurementis &re available,
The fins) teste, of nuclear propertles, will &leo reveal any substantial
subatitation @2‘ other material tutmﬁgé to conceal niﬁaWLﬁtm of
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plutonium,. Aside from wvelghts of pleces of plulonium metal, euch ns
buttons and castings, the sccounting control over plutonium stored or
in process %mmmmmﬁaetﬁmmm %@s o
residuse, amcunting to sbout aﬁatmmmw : k S
cluded, are evalumied only by difference botwoen measp:

menenved credite to the process.

¥he smounts of plutenium received from the General Eb stric Compeny,
Banford, Washington, for processing st los Alamos %Mﬁﬁe :amwm
heas slways boen uncertain becsuse of discrepencies betwe «
receiver's measuremsts, M discrepanciee are h%ia@ly diecusted in
the seotion on *&&ﬁmmz s Although besically the m&w used at
the two sites to estimate §2;;taai:a are both potenti {e¢ titrations,
there are scme escential 4ifferences. mwmmm lot im not
sampled Yy the shipper. mw,;wmm@mki&mm

thn mm vossel out of which the tared shipping containsr is £illed.
‘-MWM%MWM, itﬁmmmm

ments w ks due mﬁy 0 xswwa a:a “m@z“ ia m m%'er
w&fmm%&i@m&‘ : 1ed. Unlese the solutios
mmm&zm&mwwmwm
would fail to be representative of the solubtion traneferred
ﬁhig@iasmiw Buch sempling sxrore, KWW, eﬁaﬁm o

rate an the resulte are totaled. Emm,mmtim& in the
section on "Statistice®, a emall semple of the swilshle deta falled to
aiﬁwtwm&mwwaw g;ﬁmgm

ﬁm&m deterninations at Hanford Involve a specific gravity weasure-
ment wade by wolghing & 100.Jasbia sadple from the transfer vessel. The

; Wﬁmmmmwlmwmm%liﬂtm

factor for the yelisbility of the Banford analysis. During the Hanford
survey we were shown date which seemcd to demsustrate that thie procedure
mhwmm,%w&w&&&&mﬁs precislon in routine use.

mgwmmmmﬂueﬁwmwmw
: s are discussed mnder "Sta "o Thelr magnitude varranis &

: eriﬁiﬁal re-exsninstion of all W&ai sources of exror, Incluling thosec

usually belleved (o be of minor fmportance. OFf course, this inwetigation
should be planued uping aﬁtw‘ewﬁ Frinei@m «f the &stgx of
experizente. Varlous espucts of the Ios Alamos pz‘tmaaﬁs which shoulé

Yo re-examined are dlscussed below.

Atm&hwaamhefmmsmmmwmmm
rerecnnel and sulmitted to the analyticsl Imboratory. It fe withérssm




from the shipping contalner after the contents heve been Giluted, weighed,
and ebirred. The laborstory immedlately welighe out slx portions suitsble
for titratlon, prompioess being mecessayy because the comcentration changes,
vater being decouposed Ly alyha mwm emitted by the plutonimm, De-
caunse the portions are weighed, the "mwmgﬁmt&eiﬁ,
and this sppears likely to be more rolisble than the small-voluse measuve -
ment involved in the Hanford detexmimation, Two of these poriions are
used for iron detemminstlone by orthorbensathrolens colovimetry. Since
the ircn ie of the order of one percent, rellebility at leawt an good ae
10% i needed for iren if plutonium ie to be memsured within 0.1%.
Though this procedure for irenm was carefully checked during development,
and though thers is occasiopal recalilwstion, ite rslia%ﬁi’sy in routine
nee izas not been mmm

3t azfmmmm mstamtm in the

mmim m prior to the titamtion. Complete reduotion to triwalent

P ius 18 necessary for mn secuwrate quentitative titrstion, Eenford
accompliches the redaction by msane of titemcoe chloride, which eppavemtly
napures complete redustion to the trivalent state. Thia gewm the use
ef m m@m titanous -titanlie potential wyetem to aegcertain the
nsumption of oxidant by the sxcess titanous chloride, and provides a

 potential jump which signels that plutonime has begon o bo axldized.

m mmt of titrant vhich is comsued betwoen the tim«tim

" potential change and the changs from trivalent to qusérivalent p m Gl S

k.mmﬁmymmm after corpection for bimok end irom,

§.§16

provided no other Ww&ns m&ﬁw aye scewrring.

An amaloam reductios such as %ﬁm uged at Los Alamos should he
equally offcctive an & redustor, However, it lacke & couvenlent check
point for the completensss of reduction, thongh visual lnspection of the
color of the sample is aaif to be effective. This yequiree the ability
to distinguish that the final solution is a ¢lear blue with no olive or
gresuish tinge. Koutine verifieation that the potential of the reduced
eolution indicates complets refuction iz recommended s an lmprovement
to the Lo Alapos procedure. This potentisl shonld Yecowe part of the

- yecord, showing that reduction wee complste before the Yeglimuing of

sy

’timtimi Qocasioml spectrophotometris chetks may alsc be helpful for

alnlog completenese of redustion, since the plutonium tome exhiblt
eris 1¢ sbeorption peaks.: |

It appesrs Sesiratle to moniter smzmsm;mm the ion matrix of the
Hanford msterial, in order to further inswre the scouracy of the plutontum
meaeuremsnte . The cost of epecirographic emalysle in low, iu view of the

fnformation obtained, and the fecilitles are already svailabls at Ios

Alamos, Suckh monitoring will help to prevent unrecognized interference
by other foms which sre reduced by mercury smalgesm and are titrated by
ceric ion ag if they were plutonium. This is perticularly important when
an srbitrary potential is teken a® the end point, or where other reduced
ions are widetecialle, because the method comtalne the sssumplion that
the Mﬁmt&mémwgmmm iren,

5. 218 At present Los Alsmos titrates e wvelghed eapple, the rellability of
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m&mﬂ#&ﬁ Wu &%m.,ﬁ# losses,
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weighing belng supericr to the relisbilitlies of other messuremsnte Iinvolved

in the determination. However, the endpoint of the titration is calculated,
assuaing 1t to correspond (o sz arbitrary potential of 760 millivolts,

rather than being determined in the elassical fasdion, vherein the end-
wmﬁzgmtammmmmmmmamefﬁmw

polential per unit of titrant. Such s feparture from cosmion mim is _
warreanted only if substantial expsrience chowe that sll the electro
systemn used ckange al the smsé potentinl, The eryors dve to eunch mi&~ o
tions and the ones dlscuszed below are yoesibly insignificant mince e :
ten millivolt change i produced by caly 0.2 milligram of titrant., As

& precaution, W, 1% would be decirmble to mals a Wﬁmﬁw

plot for each slettrode ayvtem; at the time of fabrication or resensiti-

gation, to gmiﬁ the break point, that is, the potential st vhich the

rate of change is greatest. Such & precsation 1¢ desirable because

teuporal changes in the potential of referente olectrodes sve comuon,

and becaune diffevent indicsting slectrodes may break at alightly éittweat

_potentials, Since the meter-vesd potential iz messured sgsinet a referents

electrode, changes in that electrode would result In afes mmm
pe%éntiai‘ ‘Algo, blages may yesult from the prectice of ealonlating the |
endpoint from an arbitrary potential. Any blae in the enfpoint potential
would cause & Wias in the amount of plutoniem reported.

mmmmﬁgmmszmmma the amounts of pluton
determined by the General Electric Coupany at Hanford, Nowever, it is
ssally desivable %o Jase the material balance of a plant entirely on
wonsuremsnts mﬁa at that plant. Biases in mescurements of the input,
by -produy emtgmﬁnMemmgmmmmw
cancel, :tf aufficient précautions are maintained, ﬁm E: 'Zztim PRO-
codure in use a% Tos Alemos should yleld satisfactory measurements
and 1t iz recommended that Ios Almmos uss its own mmmﬁz f@
material gawmg aontrol,

The first steyp mwimmﬁmmNaim from Hanford %ﬁ Yo~
dustien to triwmlent plutoniva, weing ka*éﬂedi& acid, Tollowsd by
precipitation an the mhte‘ The so-called "oxalste filtrate”™ and mhix@
fmﬁ m ﬁi@iﬁg conteiners are coubliaed, and are concentrated snd stored

tukure recovery. Measurements of the plutonlum content of this con-
mt%m%mmm,mmmmthammwmwﬁ /
mogrdm. It 18 reconmended that these messurements be used for a@mﬁi&g
“records, m m mmm contained in the fiima sonce:
reved, 41if eén amounts dsbited and amomt

The oxalate-filtrate plnmim eontent 1 wessured %w mﬁimw For
this tecknique to be wseful for aceounting contrel, atteation muet beo
given to certaln as;:wi;z of the present precefave whish iaw hmwtm
been of uince fmportanse to themiwmi, L

The radiceseay method ghould be haped on experimental 6&% for cor-

responding Hanford profwct. The calibration curves now wsed for the
radicansay method are bassd on pure plutonims which wes prodaced at

Hanford in the early daye of operations, Satisfactory uee of the
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radlicageay mathod for sccouniing sontrol is depenfent upon knowledas of
veriations in the epecific alyhe activity of the plutoalum isotops

alxture currently ‘eaias mgm in the plant. For both operating and ‘
meterial balance pubposes, it aypeare desirable to experlmentally strengthen
the foundstions of Ehs mﬁimw method by comtineslly utilizing plutonium
metal-plant product for comnting etandardization. m- sborstory super-
vieion has Deen on guerd against changee In Banford plle opernbing levels,
which will probably affesct the specific a}.ghs as%iv;t; esf the product

Bnd hepoe would requlre mmram%im*

Statletical quality control should be continued on the ascuracy and
precision of ths coumbing wethode, and the inhervent s&ﬁsmﬁl counting
erzor should be reporied. :

The correstion for iluterpal abacrption should be yerieazﬁm reviewed
while it eontinues to be used, and the reported waluss should be corrvected

for this absorption se discussed below in the sectlon "Btatistics™, A&

rough entimate of eollde content is submitted with each sanple to aid

emtimation of internal absorption corwections. Thiz bas proven unsatisfaciery,

s
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and v delleve that the poseibility of chemical purifications prier to
comting should be carefully reconsidered with the aﬁjea% of including
sueh purifications in the counting routine.

Radiocassaye correctsd for interna) alsorption should be sufficlently
accurate Tor accounting centyol purposes slace the axalate filirate
containg only about 0.1% of the input stream, Zrrors in ‘&hese messure -
menta usually caa be easily kept es low ae 104,

The spectvographic miwmg of Banford mm sﬁim dipousneg

above may serve a farther aseful pwrposs by emabling correciion of the
‘platonime content of the plutontum dloxide obtained By use of a conwersion
factor, the sorrection being for the lanthanum content, The guantitative
detemaination of lanthanum in the respective Hanford batches wonld smahle
the dioxids walght to be corrscted 1f lanthenum oxalsts s quantitatively
precipitated or co-precipiiated with the plutonium oxalate. A spectao-
graphic or chemical method should e invertigatsd and the distribation

of lanthanur to the several provess streaxs should then ”he studied.

. In the followlng discusnion, exsmples of intermal material balance

areas which appear %0 us 1o be approgrlate are sugzestad and riefly
dezcribed. These smmta& areas have been indidsted on the attached
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flov diagram for the glmim Trocess, vhich will therefore be helpfal
m following the discussion. It should be remsmbered that thece
ggestions ave quite tentative znd incomplete, and are restricted to
mmw currently imposed by Yos Alamce measprement methods and
provedures. A complets plan is nseded for plutenium, for enriched
uranium, snd for matural weniunm. In developing these complete plane,
ica Alamos personnel who are fully acguainted with their processss and
probleme will probadly be able to improve greatly on tﬁege suggestions,

Becauge the sfficlency of hydroflusrination ie mhla, the first
suggested intermal material lalance ares for the plutonium process

begins with the material recsived from Hanford, and closes with

the conversion to the dioxide. The yprincipal debit to this area

would be the plutomlum comlent of the Eanford nitrats; as determined at
SFC. Other debits would be made when plutonium from the recovery mo-
cesz i fed intc the production line. The chief credit would bo the
plutonium content of the dioxide, with two minor credites for the plutonium
ocontents of the oxalate flltrate comcentrate and of the nitrate sample.

As all of these flowe are now being measured, the amount of plutoniwm

‘loat or misappropristed in thie ares ¢ould be defermined by such &

~omberial dalance . This asomnt would mwﬂm&w An the con-

5,230

version from oxalate to dioxicde.

The second suggested material balance ares includes hydrofinorination
of the oxide and reduction to matal. The debite to thir area woulad

be the amounts of plutoninm in the dioxide feod to hydrofluorinstion and
that in tumings recycled to the reduction procesa. The cohlef credit

" 'would be plutoniuws contained in the metal buttons produced, with minor
- eredits for that in crucidble, slsg, and button plekling solutions. The

smount of plutonium contained in crucibles and that fn #lag iz not belng
measwred. Until these materials are ananlyred, the matertal balance for
this sves will remain incomplete. The difference betwoen measured debite
and oredits may be caleslated, and may be attached to the urmessured
Wu&niﬂi&ti@@f%&%&@muf@mmmmm
procesged for recovery. Until then, howewver, there 1s no way of
mm the amount lost or misappropriated for this area. It

" should e noted tiat thers iz a présumedbly small but Maﬁé amount

5.231
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of dusting loss from tke hydrofluorination mm

The excess hydrogen fluoride gas used intharmmimmthswm
produced are vented to the sewor by way of a water aspirator, Although
dusting temdencies ars slight, losses may occur in this operatiom. Buch
losses as Jo ocour axe not detected, and wonld be known only if the
gewer is contlmuously sampled and amalysed, Such a procedure is
fexsible at other plants, and because of the msémsl,r higi: a&.}hﬁ
sotivity of platamm, which embm eagy detection, we St
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sontinual checking of the aaw Wt«il eﬁaem is accumulated that

losses are small and infrequent, followed by ocoasiomal ehecking. In

another plant, sngaged in hydrofluorisating wanium oxide, it vas found

thet lossse by entrailnmcent in the gas swesp were high enough to neces.

pitate recovery of the entmined material. Becsuse sewer measuvement

is complicated by the large sapirator flow, chemical sbeprption of

the swesping gas in & trap, the contents of which are ovalusted, may bo
a yreferable mathod. 3

The typioal reduction charge consiste of plutonium tetrafluoride and
turnings of plutenium-gallium alloy, with fodine and Finsly divided
ealouim, The plutonius butions produced are pilokled in nitric acid
and weighed, and the pickling solutions are stored, We recocmmend that
m&aﬂﬁﬁmhm The allocation of plutonima to slag and
erucibles by difference would thus be considerably sharpened.

mtmmmmmmmﬁtw@nimmmi}ws

mis for finlebed metal parts. These anslyses
aﬁﬁwmmmmbfwamﬁwﬁmmm;m
Attempts should be made to determine the amount of gallium {n buttons
roduced from charges that include gallium-containing turnings, Some
of the tecknical perscnw]l stated the opinion that nsarly all the

#allium in the charge turnings appesrs in the sisg. The welght of

pluténium inferred from the buttonsweight shoulé taks proper accommt
armtsmezmm (Froper aliowance for the alloyed galllum ;
should be understood throughout the remainder of thie dtscusslon.) -

It 1 desiradle to know vhether the gallium
added at this stage iz 2ll present in the rough casting prodsced. Such
inforsaticn may be obtained from the gallium measurements now belng made
on the turnlngs, yrovided marked segregation has not occurred nsar the
surface turned, or perhaps could e ascertained by a chemical examination
of the "skull™’ ‘produced. :%m folt by the operating persomwl that

the weight of the skull yproper, which can de troken from the pouring

cxucible, would 4iffer eor! and exrratically from the welight of
plutenius in the skull and so mlé rave 1ittle sigaificanve for acccunting
eontrol. Theoss skulls are pow being recycled into the purification step
of the W s 8 solution of the ekulls in hydriocdis acid.

Two means of haidllng this recycls in tbe accounting contzvl program are
available. One would involve & separate processing of sknll solution
through the purification procese o producte plutonium dioxide which
would be welighed. The plutonium conbent found at this point would

be debited to the purificaticon operatione and would be crsdited to the
cagting opesration, This method is vmattractive because losses in ths
purification operations would mot bo detectsd nor allowed for. The
altermative procedure is to snslyze the skull eolutions, with such
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mpegiﬁng as nay be &‘ﬁi%ﬁiﬁg ﬁ%&mgh ﬁm ml;;ti&&l technigues
involved in the evalustion of this stresm muy be not entirvely
satisfactory st present, the soncentration level is suffiolently high,
snd the impurity matiix should be sufffefently low, that whelly
satisfastory mmelytiesl tschniques could be developeds The cesting
erucible scoount would probably heave to be & difference item but

wonld be soparate and better defined than Af the ekulls were umucsurcd,

The fourth sugoasted =res includes only meshining of oastinge. This
aren is debited with the weights of cestings, If the presence of
signifiosnt amounts of oxide or other fmpurities on the surfaces of
the onstings is suspected, the plutmniws sontent of twrnings should be
determined oocasionally, It will probadly be related Lo the sise of
the ossting from whieh the turnings come end to the thickuess of
materinl removed by turning, Credits wosld mms plutoniuwm oontent
éfmmmé parts, asrples, and turnings, mechining dusts belng
srarily evalusted by difference. Upon process '&tﬁ;wﬂm

srain i&%ﬂi@%&.%mﬁhwﬁ&ﬁamm

um'ﬁaﬁs it may be n ¢ or improve present

: mluéxx of m pintonive context e: m Mwsa Sings sanples are

dy Gelng ﬁ&km for the galliuw speeifioations anulysis, it mey
%w no further sample will be needed, Howaver, bsssuss of the
zempling Mﬁwﬁy ehtendart upon Wﬁ% & series of plant
experiments way be uteful. Thus batches of jturnings could be .
scounulated snd carefully prossssed separstely to plubonius dicxide

g0 a8 to aseertain their plutonisn sontent, Exospt for the emsll
losses during proee + the plutornivn content of the éimé&

weuld be squal o that of the tarnivgs processeds

$he £ifth zuggm%é plutonivs process atkam}, balance ares inoludes
pregsing, cles e End platings Welghts of machined cestings would be
debited, mm& would imclude weights of clean perte ready for

" 'afgmmmanmwmmmm‘m
would be evalunted by differences It should be alearly under-

m that these five suggested material balance nrens are enly

xemples Yo indiente pessible v b6 over aress mow in uses
They mm no% be consddered to ba either the only possible satise.
sory aroas or the caly ones needed, 4 cemplete system, sovering

all m of the provess, is nesdeds In developing a complete

systen Lt may be mssessary or desirable terwwarﬁm%
divide the uress ws have suggested,

S far as practicable, eash resovery m‘emaz should be separstely
sscumulated by monthly material balance poricds and geparstely pro-
cesged Tor resovery, ¢r %o & state suitadle for messurenent, Resl
@tww Jozzes wi 1%&&5@&%;&% eamparison betwesn the smount
mmﬁ and the smount previously dsbited for this particular ’

\ 1e Upon sompletion of recovery of the plutonium esentaimed in

tay miww residue seowmulated during & perticulsr materis)

telance period, the gain or loss should be tronsferred to e ssparete
geln and lose sodount and ghould be reported ss aﬁ‘keﬁ.ﬁi unacoounted fore
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Aftor the pregsed paris are cleaned they sre ﬁateé by deposition of
miokel by themal decomporition of gaseous mickel carbonyl. It is
velieved that no plubeniun s lost in the plating provess. Flated
parks are now bsing welghed, end it s felt thet sssurebe weights
should be revorded to emble fubure welight checking spainst substie
tutdon or diversion, Plated plubenium perts are subjfeoted to a
rediographic test for defests,.

M& ngm& for fanlly plating, or by later inspeetions and tests,
; wped with fuming nitrie seid and replated. The stripplug
tmﬁw 18 being analysed and these amalyses should be used fﬁl‘
esoounting eortrel,

The finished purts are transferred to ¥ mﬁsim Yogkeup tests in- :
volving the nuslear propsrties are performed in the m’ﬁu labores.
térles, and substitution of enother metal for the plute ml&‘w ‘..«'(
datecteds Only sush tests, imvolvivg nueubron multiplies st (3
effestive throughout the volume of the pleses They wé"m’ssﬁmﬁ to

the linitetions of the flssionesounting or slphe-oommting tests, ,.\m" o]
’#hiah test only the surface nateriel, , 'f .
jo

of tebrioated flssicanble parts will be u protlen 1) %

of ms.ag iatgeme& te the Coesmlsnion &3 stookplles of guch

unity are accumlated and ss transfers of such maberisls bebtwaen
instellstions besome mere frequents The gﬁﬁaéi& verification of V)
ﬁxﬁm&h Anventories as an sccounting contrel protlen and the mocke
up testing of purts for weapon produstion sre essentially similer, -
Hesenrch workers &t 1os Alumos should be made mware of this simtlurity
&0 that infermstion helpful ‘toward the solution of the comnen problem

‘will be effevtively used. Foousing the sbtuventicn of coapetent
'mim mginm en sccounting control prodless may lead o the

% of simple instrumends for determining whether parts
em ﬂﬁﬁa fissionable mmia have bsen %&iﬁaﬁeﬁ for ﬁ@w&éé
f&u&m&ig parte, :

Over 18 kilogrems of mm,,inﬁ ﬁm& am, iaﬁs&ng
uﬁﬁmﬁm&ﬁuﬁ&m po-onlled "fast rescbor®, These
perinents sre sensitive o n aiu,gi.e slug snd the mﬁt&rwq&
mi of & slug from the rescter would théreby be detested, 'ﬁm

platentius slugs not wmﬂ; in use, together with a nuwber of
sxternally similer normal uranive slugs, with whioh they might be
omfuged, are stored in & vault. Avcess to this mik is limited
%o a fewr persons, A sonvenient wey of 4ifferentiat bm the
plutonium end uraniun slhigs is by slug temperaturs, the differewe

‘being moticesble o the toushs The energy of the alphs particles

eaitted by the pmimawukutuﬁm%mwhm«m
gbsorbed by the steel can, maintaining the plutoniua ﬂags st u
Semperature higher than that of the wraniws slugse The slags aa;'
alss be identifisble by precise welighing, It is resomnende

the plutonium sluzs be counted end mg‘regamﬂy welpheds m;
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because the m:aviém szag& é@ naft: ham éis%maﬁ nuslesx properties,
they should be rotated in the experimentsl progrem 20 that & physied

check of the miclear properties of every slug will osour at lsast
ome every three monthse

Go24E In mddition to the slug inventory, the fest-remcbor vault had sn
{nventory of 461 grams of wrenbws containing 057 U256, consisting
of euall blovks of unsosted metsl, welighing e feow grams each, They
are to be used in experiments lasbing about one years Some of thess
blocks could bes stelen, with or without substitution of similer
Ylocks of porsal ureniuwm, In either csse discovery would be deluyed
beosuse the blocks were individually pecked in saall cotton-filied
cardboard Loxes snd bessuse the experivental prozrem would never call
for all the bloeks st onee, It is recommended that the cubex be
physioally inventoried, including welighing st least every throe montha,
snd that nuclear or other monitoring to check the U-2E5 content should
be squelly frequent,

64246 The various waults for storing 5F materisls need t0 be reorgenived,

- largely besnuse of the shortage of venlt spaces The plutonimm re-
covery progran hae lagged far behind current production, snd it has
bestme nesensary to store s conslderable mmount of miseellaneous
plutoniferous materiels in a locked room imstead of in & vault, This
is mot partloulerly objestionsble so long as no satiefustory mww
srocess is smvallable,

54247 The most importeant residues frem plutonium yamsing ares metml turaings
m& mm, These are recovered by recestinvg the Wmm

barning the skalls to the purification process, Plutonium reco

m has been goterslly aimed at the residuss most likely

to repay study, snd this offort might be Smproved by detailed

inspestion of the plutonius inventory record und slorsge areas, i

motley colleotion of amalytieal residues, acoumulsted during sarly

days, rmizm to be precessed. An importsnt polnt in plamning

roseerch in | rtisnl methods for plante handling material of suds

high value is to attempt to find methods which will yield the

mmma materisl ot the end of the enalyticel procedures in & form

suitsble for feeding into some part of the produstion process, thus

fecllftating resovery of the snalytiesl residucs.

6,248 Considerable wault space may bs gained by renoving from the vaulbs
such meterisles us the casbing erucibles and verious slegs from re.
dustion provesses, for which no prestisel recovery prosess is known,
Storage in the same weults of any other materjsl nelther fissionable
nor used in handling highly purified flssionsble material should be
discouraged, Brpty Hanford shippirg containers should not be stored
in the same vault with full sontalners, becsuse one of the simplest

. methods of purleiniug materials from plante is to include il come
tainers in shiwaaks of enpty sontsinerss Onee cubside the plant
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[ 1imits there is less diffisulty inm stealing the sontemts of the full
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conteiners, Thersfore, the storage end shipping depob for enply
sontainers should be geographically well separated from the reselving

‘depot for sny valusble maberials

Miﬁa and physielsts should wﬁe@g&h 4n developing improved
Py s Tor chesking vault & » The ubilization of figsion
ar a%hsr soumting devices ab !:ha mit#, the instsllation of sesles
and bBalances, and the systesatis arrsngsment of venlt contents to
man&m wiaﬁis ioventories sre major polats, snd should be

 reconsidered when additiocnal wault space bsoones svallable,

All surished uranium now being sh:.ssxmﬁ into this plent &s in finished
or sexl-Tinished metal parts. Formerly ihe plant was supplied with
green ealy, ursniuam tetraflusride, whish was ansiysed chemically and
ﬁﬁﬁ%’?ﬁé isvtopioslly et Oak Ridze, the total book inventory of ene
rioked uranivm for the plant belug on the basie of shipperts
fipares,

This department 18 now concerned primsrily
with the recovery of maberisl contained in skulls frem the reductien
provess, twrnings from parts fabrication, reags nnd aimiler materials,
paroxide filbrates from turnings snd skulls prosessing, snd w»ith luer

mﬁwrial fros the redusiion operations. Present acowuating dontrol

provedurss oredit the resovery acosunt with the output fros the
mwwy depariment, but the originsl debit for the materisl
receversd whways includes other materisls which ars mot being Pow
sovared or nessursd, Therefore, 1t is impossible to know shat prow
sessing losses are cesurring or have veourred in the psst unsil all
of the ccowmslated residues sre processed, It 1s recommended that

‘new material balance arass be sstablished end that the

recovery
materisls be sepsrately sscumilated by material balance pericds axd
mmﬁﬂ haime areas, ﬁafrﬁ% processing loases could t&m be

‘Bkulls snd mni.agg are oxidized and éﬁsmlm in aitric scid, mé ,
the uranium is purified by precipitstion as the peroxide end sonversion

%0 blask oxide, Uglge WMo recommend that the nitris seid solntions

be diluted to » standard wolume or welighed, and sampled for snalysis.
these sasples may be eoaposited to deorease the analyticel load pro-
vided suitable enupositing controls are established, Analysis of
these pure uranius nitrats solutions, slthough representing additional
work of & novel kind for the lsboratoriss, should nobt be diffieult
afber & porlod of experience has been geined, satisfastory procedurss
being already availa®les A similar snalysis, dut remiring scoewhat
less spoursey, may be rum on asid leschings from sshes of rags and
towelss FPlating and plckling solutions destined for storage should
alse be analyseds. The iack oxids produced iz weighed and this weight
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should be used for scsounting control purposes. This oxlde is
probably pure enough to justify use of an empirieal factor for
uranium conbents Spestrographie purity controls are run shich isza»
gare that $he desired purity is achieveds

Urenius peroxids is sepsreted from the suwernstant sﬁiﬁ:&i@ using

& fritted pyrex glass {ilter, the supernatant being pulled through

the filter by suction, Detwsen the vacwum pump end the filter {lask
there 18 & trap containing sn ordinary frhelstor mask filter, &

sareen, end powdered oeloium oxides 1t wea steted that ne signifioant
smounts of wraniuem had ever been found on the trap materisl, The
analytionl methods used were nct deseribed., However, lucite heods
have been shown by heslth studies Lo be nesessary for these operations,
spprecisble alphe setivity beving been debested in the sir, on benehes,
sud so on, before the hoods wers used, It sppears possible for
sutralment to osour in the sustion filtration, snd the traps were
designed to prevent cuch lossess Anslysis of trmp contents dise
olosed trifling amounts of uraniws not worth reecvery proesssing, bub
no tests have been mude of trap efficiensy. Zsoause of the geometry
of the fllter, thers is & possibility that the gssses by-pess the
paoking material, Fallure to find epprecisble amounts of uranium on
the rilter mubterisl is imcomplebe ap & chevk on le»ases until it is
ghown thet the filters sre effeotives

The peroxide filtrates are sent to M Bullding axﬁmﬁaa p}.ﬁaiz for
resovery prosessing. They arve concentrated snd snalysed prior %o
being fed to the extrection column, These suelytionl resulis should

be used tv eredit the peroxide resovery operstions and o &&hit
extyaotion plant,

The smmim aontent of the green salt preduced in the ky&rsrmﬁmﬁau
progess is teken to be uranium content of the black oxide charged to
the process, However, experience st other plants indicates thet
uranius tetrafluoride is an almost stolichicmstiie and stable ommpound,

. W%ﬁi&%&a&%w%%ﬁ&ﬁnmafumt

6860

5,288

aud £6 cen be Lransferred ox & weight basis, If this is nok true st g
Lox Alemus, the presenpt qrocodure my have to be continued %Mﬁwf %"
?ﬁ

tamples of grm salt prodused in rmwsry sperationg are sent to
Oek Bidge for isctopie masey, The interval betwesn sempling and
receipt of the messy by Los Alsmos §s about two menths, due chief

to delays in transportetion, the ssesy iteelf requiring st most only
& fow days, Though the assays are made solely fuor opersving pure
poses, they would alsc revesl any substentiel &i&uﬁim. with :sml
ursnium, which may have ccourreds »

A eonsidersble inventory ef gmam ﬁal% froem resovery oporations has
soouzulatsde It 45 storsd in e veult in unsealed glass jJars with

screw tops, Green salt emtirely similer in eppesrance, and of fdentival
chexiocsl properties, whieh hee been produced from normel ureniuws, ic
sasily avallable to many plent persomuel. Therefore, thers iz en
importent risk of substitution during the extended perlod between the

time of greémtim of the grm salt and ﬂze time it is reduced to

metal,
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The recovery program for linsrs from emriched wranium reduction and
casting is eseemtially a solvent extraction and {s atill in pllot.
plant operation. Atiempts bave bsen made to establieh en wimarmg
material Walance avound this cperation, but have been mnsuccessfu

for the few rune so far completsd. This may de mgels&asta
smmiai difficalties which are discussed bslow,

The nitric acld mmmmw iuzmxz to feed into

rocovery mx
mm umien M&aﬁm w 'bw W before
mmtiaa m An sdequat m:wﬁ&m
mmum»mm&wmm i

‘mﬁwmdmmmmm mployt

m&a,mnnmﬁfzmm um:wmmms The
thiccyanate mothod is sspentinlly that dowveloped by Nelson and Hume, with
moldifications in the preparation of the sample. Thess modifications may
noed further investigetion of their sultability,

'.,,’fj.f"mwmmtwmubmmm :
ecip _', iton of uraniom and some other cations by mesns of amucalum
roxide imﬁmgm if needed. The precipltate is then dis-

o thlogyanate colorimetyy. Thus the method as used 1s not
st sporadic or continual interference by undecomposed

by eay "%,Mwmm*vﬂerm
hwhmmtin%m& yaroxide. These interferences would
mwhgﬁmmﬂﬂm-»&mhmmc:mium
alkaline solutiom,

Mwmmwmurwmwﬁmmw B
of tims, Therefore, routine check eamples and qualtity comtrol rocedures

ghould Yo used. Simple chscks on precision alene are inadequate for

MWshmhmnbm%nsmw Some checks have been made
by ropiking a few samples of procezs solutions, However, ordinary spiking
technigues do not cheok egainst threshold mtstiemm, and check againat
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%ﬁ Mﬁt’l&y mtm np, the glnmiw ;:m&éures sﬁ@l& bs resfiué,
148 mg ghould be preparsd of the specific plent semples to which the :

prosedures ere applicable, snd the enalytidal research needed ise ga*m&a i
the &&g&aﬁwzi& wnmm% sgx%m reguire: asaoun

it of wmlmi material anywhere in the plant would be & misteke
eﬁﬂsiy snough to jJustify the expsnse of g‘milﬁ.&iu for isctopie msu
ments. If mess spectrometrie sssay fecilities camnot bs obtained, the

someshnt lens satisfastory bub st51) useful fsotoplo assay methods of

fission counting and m:sim spestrogrephy should be considered. m«. ‘
&m are operating spectrometer leborateries at other installations

‘where personnel mlé be trained snd from which some wq&iﬁsm mm

be obtainable for instaliation st Los Alsmes. Wide i
f suoh equipment and skill, now looalized at Osk }
u 3 grmu&tea :gm:*k disnster mé &hﬁ&gﬁ. |

%mzéiapameém&atametmtmiﬁ" entag " an integre!
asoounting control systen is the continual &rcnsmm&iag of memigau
and meusurenents. This helps to show which development end resemreh
sfforts will pay the largest dividends in iapmmg to wwe:s,

,mmwmﬁs, tmé eeacunting mﬁml.

smmxun ',

;‘m mﬁiaﬁieﬂ phase of mnmﬁng control mmm evaluation of ﬁhs

ns and bimses of all the varicus memsurssents underlying
tory snd material balenee reports, and the proper sosbination of
j’“‘tﬁiﬂ.&w sﬁé ‘blases te yisld the probable limits of erver for
; be rbed, Also, statistical prinoiples ghould be used S0
n the Mﬂ%&nﬁ of available effert which will be most
&f‘fwﬁm in narrowing limits of erTOT.

At pra&m%, there is no organized tﬁe%iwieai phau of wamt&ng )
oontrol &t this instsllations. Statisticsl metivitles ss & rhase of

asecunting control should be undertaken, and should comstitute sn

in&ugrgl part of the central accounting m&trai mﬁf apeu& in this
repe ,

‘.&?ma difPerences of the order of & bave niuay:s existed between Low

sigs and Hanford detemminations of plutonivm. Differcnces as large s
5# gpour on individunl Haunford batches, though the difference is ss small
as 1% ont about half the &ak&as. 'fkew éiriwms have shown whsiml {‘
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\,amqitm, the expected wlu# of the

uaex@i&imﬁ fsrenés end sa&&m changes of varigbility, and at preseat

‘t&mm i vo autMentic explanstion of the dissrepansies sither in&i"’flsu

r or on the aversge. The differences on individuel baﬁehee Sk%ié
ibjectod to & pystem of statisticel gua
saling chaxges in eithor the eversy vﬂm of %h@ mmkﬁ %; ;‘. o
; asa ﬁzm ‘&e ﬁaugh% ;rm%iy. &#ﬁi&&ﬁw Mtavmt :

t&km ‘&6 im&tig&%a the nsture ef the ﬂifi’tt&ﬁﬂ, im e
_,’!%ian bsm Les &lm mé W@r&. Statistiosl gri noiples o

is ﬁw hesl megm in the transfer
ipping container is £illed, As e
,‘ #“*;, mm to mix %hérmgkly m

m& ms; tka smgh to Le wwx&m&ﬁw of the miasim
’&a the ii!ﬁ@gm mhiw; ff mﬁ mliss errors ms&#_.‘ :

‘1@@ among succeseive bateh
i kg gﬁmm on m

Ig oap: ’f’ er m msmﬁw éwwmw* if %k& s&ggéiaﬁ qﬁ’&ﬁ

m‘iﬁim is -ﬁ

jm of the afi‘wh ai‘ the 31 #ﬁm!&%&é #ﬁmi&f:
were 4s negative as ~0.111s Moreover, mome was &s neg
664, the wvalue below which one out of 20 should fallpurely ss
rﬁﬁl& of sampling when the effect is nonexistent., Therefors i;he é.sta
sxamined fail to support the hypothesis that incomplets mixture of &
/ained in the. Banford transfer vessel iz contrituting to the

s batwaen Henford and los Alemos plutonium determinatienss
', it»yteﬁaat%h&niﬁ such an effest mé%&wkiﬁis‘beitg -
3&!& by some other effect wiich is of epposite =ign. In fact,
e Bl correlations exceed 0,550, which should be mm YW
m ef @a 1!‘ ﬁ&m h o oﬂ‘wﬁ, taé twe m«a a.szs 'ﬁﬁ.ﬁh

i S 'm date give mﬁmﬂﬂ evidenoe that some fastor i at
wk ih&ei; mams mur errors in w&m&w bateh differences bebwesn

;"‘W@g‘i werk 4s akﬂéy beiag éane in connestion wi&h pi&taniﬁ :
suremsntss Diplicste snalyses of plutonium nitrate received from

Mwﬁ zre ;m;aima %o agres within three parts per thousend, If they
do mot, one or two sdditional analyses ere wn and two or wmore of the =
three or four sre chosen which satisfy the stated reguiresent, On ﬁk&s
basis, the sverage differense between duplicates §s sadd to be sbhout =
1.& parts per %hwa. E@swer, n aééifbimz snalysis s run fw about
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