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special m um

1«1*  History of Special basards liork st Y»2l,, « One of the basic
factors influencing design and construction of the K-2i plant was ths
consideration of special hazards associated with possible solid or liquid
1-25& accumulations beyonc safe limits* In all eases, equipment *as sc
designed that, not only it* prescribed function would be performed, but,
at the same time, the possibility of basardous accumulations of solid
or liqguid B»2%$6 would be avoided in so far as possible* The Kellex
Corporation was guided in it* work on plant design by specifications
on permissible limits of accumulations given, for the most part, by Er.
£e Teller and hie associates at Loe Alamos* At the time th< plant was
ceslgned, a maximum t~23£ product conoertretioi) of SC.6 per cent was
contemplated! all equipment wae therefore designed on this basis* It.
Teller obtained his stated values of maximur. permissible accumulations
ifor: theoretical consideration of factors affecting chain reactions it
fissionable material, and from critical mass experiacn- 6 performed under
conditions more or less relevant tc those involved at £<££* Assuredly
large, but rather uncertain, safety factors w«re Included in the specifi-
cations*

lata in 164b, preliminary experiments relevant to th l«t$
plant were performed at X-10 or. 25 per oent material, to investigate
problems of plant safety* These experiments did not give the final
solutions tc problems encountered under the various conditions ea>.~
siderea, primarily because of th* difficulty of realising actual plant

conditions with ths material and methods available, particularly with

1 Mo* 1



regard to dcneity, fluorine content, and hororenity, 'e«, th® difficulty
of allowing theoretically for the large difference In density anc’ nole«»
cul&r wsiffjt betw?n t3» aseesblieiJ for which orJile& litf ms matured*-
And the solid depositc to b< anticipated und'fr aetm | operatinf conditiona,
2b© experlr>onts win- restricted because of the Halted aasounts of enriched
ssatorial few.iXtble (40 kllofrfeK* of ur&nltss at fcS per cost lactople concert*
tration), and Infc.6oquRte tlac for preparetion and perfom no.* The re-
sults of the 2£ per cent criticsllty teste wre used bent so they rsre

th© best evailable at the tine* Bowever, the actual oporatinf conditions
of th© plant were apnrofc-ehed to fiw* very satisfactory results In Ictor
misclo>-p esperlaents or. SO per cent, 60 per cent, and 85 per cent rac.tcrU-.It,

Ytorthy of specicl senticn because of the *afior potential
hazards offered by the condensation of W$, is the wide oliaiastlon of
cold trappln o*>erfctione in the plant, which was started in 184C, by
use of the alternative (surs© for purge; aethod of process fjss recovery*
The Koot important Itoas of plant equipment t'rsat could be considered!
dan *eroue were thu* elitr.Infe.ted (Vol. 6, var# 4*f)*

Am the &*2Sf> concentration *5 liaised in the product (lter. S),
the seed increused for additional infcrtnation on. rerflnc of safety and
factors affecting the values of oritietl aecaa lotions* A series of
experlaents wus conducted in I$dE to detenaine the values of critical rats
under conditions pertinent to th© K*85 plant, and to study the effect of
various factors, The experiiacntt were undertaken as a ~int effort of
the E*2£, Y*1E, and X*10 !ro>ets, under the direction of Dr* C* K* Seel:
of K«E&* iincc the Clinton hn-Inecr ®orfce froup hud net worked pre- S-

oucly tsritb critical mea eeseablicfi, arnmfwnents were mde for the



first series of experiswcts to be perforaed at Los Monos under the
supervision of personnel having, considerable experience in work of this
kind* These experiments Achieved the followingi

2L Considerable infcreation was established, pertaining to.

critical masses under conditions of interest to £«E£*

l«  Experience w&s gained by the Oak Ridge group, which

could then continue with furthar invest!gstions, as

necessary, for the safety of the plants at the Clinton

Engineer v.orks*
The firct experiments perforraad at Los Alamos used ©6 per eent saterial,
and the later experiments at Oak Rid.re wore concerned with critical
assemblies at SO per cent anu 6- per eent* AIl the uraniur material was
fabricated into oubas for ease in handling and to facilitate the formatlor
of proper assemblies* In general, the 80 per eent experiments cot:lrene
the earlier theoretical extrapolation! of &™* Teller and hie colleagues.
The 63 per oent experiments were performs. at k-1t by properly staoi-inj:
S'j per oent cubes with 8b per oont cubes, which were shipped to Jf>
frost Loo Alamos*

In the autwaer of 1*4£, an educational program on critical csass
problems was conducted within the plant for both technical an." non-
technical supervisory personnel who needed the In'oraatioc to perfonr,
their work safely. As a prerequisite to raising the product purity to
its present value of 64 per cent, a review of fc»2t operating equipment
anf procedures fros the special hasards viewpoint was made, in July 1&4C,
by a group of R-2& personnel under th<* direction of fr* C* £ Reck* The

following conclusions ware reached;



1*  Operation at high purity could he accomplished safely.

£« Several problems required correction before tun concen-
tratioc was increased. These corrective neasures were
taken*

In order to review anti approve ail future propoeeo equipaent
and procedural changes in riant 1l, a body was foraed on July 104C,
known at the Plant Il Special hasards Costdttea. Special instruments
were piaoed in service. Instruments were installed to detect oxcessive
accumulations of HP, which is conducive to the formation of a critical
condition in case of condensation of both tig and Ef. kadiatlon non'tors
were installed throughout the plant to indicate a condition that has
become barely critical. instructions were Issued to all operation
personnel ooncemin? prescribed procedures for evacuating any hazardous
area that Bight develop, and for Isolating the area with tht aid of
radiation detectors. Prior to raising the product purity in K-2E, th*
Eradbury-Felbaek-F.eith toasalttee was a; pointed by the fciatrict in. ineer
for final reeoBaendations on operating the plant at high purity* The
conclusion* of this committee my be auaowriaed as followst

1. The plant appeared eefe for high purity production.

1. Safety for future operation depends on « rigorous safety
program of continual review of operations by a special
hasards group of the operating company, composed of
oowpetent personnel, including experienced physicists.

S« material balances are important in order to folio*
possible aeouKulationfi of

On 1 Noveieber 1&46, Ur. C. I.. Rucker, Assistant riant Superin-*



tendent, outlined the organization plcnno-:I to cope with special hazards

its the plant* Essentially, it «&e proposed to continue the operation of
the S-26 Special Hazards Coaa.itt*c, the riant 12 Special oatarcs Cosalttee,
and a feaciation lonitorini Oroup, and to secure the* consultant services

of several prominent physicists experienced in this field* the Special
hazards tectior. of the tfranlus-. Control anc* Inspection :eparte nt (Vol*

6, i-mr* fr-3) was activated on £ December IS>4£. its /unction was to

devote full time to, and coordinate, all critical hazards work at K-25

with the exception of certain oxporlsttntal work*



i— L APEATVIR
t*RODUCTXQIT

2*1*  cMonral* «* Shi# soetion preaonto a dieeuasaon of the
u'tmitr; flot? to an? trm the r booug diffusion plant fms the tim of
initial operation to SI Iwscribor 196£¢ The fcllos&np paragraphs or©
intended to tenro ac e fuide for previous plana of operation* end to
reflect the -m$or predwtiviV eh racterietiec of the plant. In this
connection, thf disoueaionr ere to be eupplosmttoc by reference to the
eo-respondinp ctirvoc end t&blo presented In Jtea F* (Per&fmph nuabers
In this a'-otior. correspond to prreph titles in Iter: So* £¢) £11 ctm'ea-
trations msjnd are expressed on the basis of per eent by weight of &»23S
in the total uraniun eotal present*

Korml feed to £»2S an- I~r? rlants. * She uranitaa heata-
fluoride neraal feed to the paseora diffusion cascade, procured from the
Earehar Chesioc.1 Cogpany thrcuph the 5Ja”ioon Ktjuuro Arm, or the* lanhattan
District, b*»s the uiiverfc.lly accepted isotopie eeaeeatmiien of 0.70S
wrirtht par ¢ nt* This vulue, for natun.l occurring urunlus ores, w.e
weed to calculate the IWJISS input to the easoads (Itoi, £)* the quantities
of nomil ieiefl& I| (MKSS busic) fed to thn »«2S and R«S7 plants arc
shown in the graph of Itoia Ho* £+, ran© !e

8«C«  [uro ?*,torig Fe' to K-fr and ?-?? ri&nis. « Karly in 19*t,
it vac: dt»oid«” by the I*nhatbtm lietrict that the product of the S»58
Liquid Them.l Diffusion Project, everarinf 0*65 per eect tW-Sfc, eouiC
beat bo utilised by feedlap it to K-2L* in fceptember after the
end of the- mr, the District iroduetion Control Section authorised the:

termination of S*®0 eperationa, since e study o* productivity calculations



pronero?: by the Carbide an* CkAon Chonioals Corporation shovaed that*
tinder various plane of joir.t operation of the £-50 and I»SS plnnLc, It
ms no lonpor desirable, frea the point ©f vSer? of eoot ©oenory, to ©on*
tinoe operation of i«*I O (Book YI)» The plr.nt w& shut de«n, «utf all ©f
the prooeac inventory, of isotopie eonoentrttion 0,7CK par eoni,
and #11 of the fi~rO mate, ©f avertft; concentration Q,nf per cent, were-
shipped to R«®6* Thr mi kUogrus (kr) of IWS5D in the &*50 jaaterial,
ovor tlv: varioue concentration rtjxmz re fed to thr K«26 plant, are
shomt ©n Jfcpe £ of Itor. So* £,

2“i.  Y»If Orlds Peg to end -w7l Finn's* % As the Y<*If eleo*™
tromgnetie separation plant (Bool? V) received product ©f increasing
isotopic concentration fron the g&seeuc dEf uoio . plant, cock- of the
Y»12 inventory Of lower iootopie concentration me returned to K»2£»
tfcterial, in th© fom ©f 00iid©, ms return” to i~2f. in three eoneen*
iration ranpee* 7*8 per ©pot, 1S*S per ennt, fend ?£ per cent, Sho Y*S
per cent uo5 tee 1£*$ per eent oxide received at K~2i ©ere converted to
the hexafluoride, an-S fed to the plant ae shown in Itor: Ho* (, Page S*
The SS per'cent tauterial ms returned to K«Si for the '--urpose of perform*
inf special hasards exprrisaonts at Clinton i&boratories, a~10 (iiooh 1V),
trader conditions relevant to the SpiSplant (lter* Iso, 1), The u-anlur
tos returned fron 3C-10 to K*fr for svbeeguent uraniur. recovery, conversion
to UP, an-’ feedinf- to th© K«CO cascade,

Eeeo»  i»2f Ifesio ret’” to K»ff aac >f? lant-, « Approval «ac given
by th© District to us© depleted Material* ©f approximately 0*66 p©r eent
isotopie concentration, ar. feed to the cascade of cascades, tjcoause it
inereeeed production without incre&f.o in feed material cost, and it

provided a itoctpile of msto Material of approximately the warn eoneen-



f)

tfatien as the* Ic*2fc*K-27 met©. A fmnh shewing the waste, as

JWATIS, fed to th© JC*28*tW57 plant |i shewn In Itwft So# C, Page 4, Wb
depleted raetericl *sc fed to the cascade during the nonth of Dooeribor

104C| thlt wc fe period for determining th* profiaetivify of the [-2f>«E«2?
eacekde et the SC per cent product purity level, Meed or the results

of this teet period, the decision wcc sftde in the latter part of ffatrnhmr
to operate the, faeeous diffusion pleat rt M per sent product concentration.

o*6# lor Cent I—'gr Ir- Produa*- an<* Vast-*-. e Tfcr graph In lter, to#
C, f'epr E, shews the pereent&ft' of r»23f> In the produet end uusto free,
th*- plant* the profiuet eoneontretion inrreaeed steadily fror* 1,1 per
eerst to 2S per eer.t as w?rc cells beessse available for separation. She
purpose of this increase H i to allsw K«& product t© be fed directly
to the 7*12 Betft tracks, thereby inereasiag the Jfehfaafr-an Projteet overall
production rate. The product concentration wae e beequently inorraeod
to app~orij?r.tc3y SO per cent isot&pie ooaeentmilor., the- msirsm eoneen**
trition th: i could bo used toy Y»12. She prof.oat oeneentratioa me ittor
iciftd to Wit- 60 per cent level in order to obtain operating dote, at hi#,
toy concentrations, an' nitirately increased to the present isotople concen-
tration of S4 per eent, which ie isotopioally suitable for shipment to
tos Alt' ofc (Boo'. Ttlt)m The to- priduet Of the raseoue diffusion plant
ie currently shipped to T«*12 for farther ehf?aiefil processing only,

2*7. Vefct Frodused by C/scado. * The waste (depleted raterlul)
withdrawn durin: Original separate operation of the E*nf cascade, of
amrupa assay O*Bf> per oeat# ms stored at the site, and is now bolny
fed baeV. to thr easeeds as diecuased above. The mete free;; the cascade

of eeseades, of approsEte&t* assay 0*40 w? a# t, ie bain; etcmd at the



site la ftttc 1 dims* Flams ham bntn taade to store this a»torts! for
on Indefinite period of tlae* A rniph shoving th« waste produced 6 url&n
diffusion plant operation is sho*m In 1ton Ko« E, Par® 0,

£.0#  ffrenltri-SS? Produced. « &emulative curve shooing the
0*2Sf> produced over the various concentration imngos ie showa in Itoa
Bo# 6, rope 7, Since the production capacity of o jpseoos diffusion
plant doorcases ae the ecncent-otlon of tho top product is increased,
the slope of the curve of coNulatlve production vs. titan would be ex-
pected to decrease for higher concentrationse In actual operations,
the elope of the ourw has remind approstlsotcly constant for all
ranges en ©enoentretion, as a result of the steadily increasing officious;
of plant operations* In voicing the product purity from one conoo-
tratSon to a hi-her level, east of thr plans of oporotion ©ailed for a
periof' of total refltc; (i.e., tw produet withdrawal)* These perlode
show on the curve ae interm Is of horizontal slope* there was only one
day of total reflux between the 7 per oent and 10 per cent product concert-
tratlon periods. Beeause of the scale used In Item to# £5 Page 7, thic
period of sere production eannet be seer? on tho p*ph* fht- period labeled
25 per oent refers to rotorial withdrawn fron the cascade over th< ran”e
of conoontmtS one fron- Z2 throu-h td*8 per oent, while SO per cent aatoriftl
desi -natec a raafe from 2C*S throu.-h SO per cent* Since the increase
In concentration me rr*du:.! fro» ZZ per oent to 80 per cent, t total
reflux period w»*i not ncoe”sarv. Bern of the product fron tlw> gaseous
diffusion cascade wue stored and later fed back to the plant during
various total rcflu.. periods. In order to raise the concentration

fron. one low | to tho next hitter level. Theoretical calculations shooed






that withdrawin.r ® pr*«deterelxrd anoicjt o' IMSS}# and then feeding It
boos: to the ©aaoodo, decreased the required tine for aero product with**
dravml, The total reflux tlae then was prfrxsrily used to redistribute
the »*2Sf> i-.vtmtory In the cascade ao fee to obtt.In the necessary concen-
tration pradlont (aee belos). The tabulation on the opposite par® euana-
rireo the past periods of recycle operation* The ohanfc- frees 7 to 10
per cent product concentre.Hon was effected without the use of recycle
feed during the period o* concentration increase* tlor*evor# the eeoond
recycle f ed must used shortly thereafter, in order to ineret-Be production
rote and easoatfe imnwitory* The SO per o nt Special Basarde laaterial

«i8 withdrawn freas the cascade, shipped to Y*»12, converted to oxide, and
returned to K-2E for subsequent use in crltlor | case experiments as die-
ouaaed In Iten £b» 1*

Zmb,  P-2SS Concentration Oradlont in the hnrichtnr Cascade* * |In
drawing the gradient fer t'w K*frV~27 combined enriching e&scades in Iter
Uim 6# Page fc, the vertical scale wue chosen, on the basis ef the ser-
ration theory, to etralfhten the oureea over the whole rar.ff Of coacers-
tratlone eowred. Jay enriehinc oasoadt at aero product rate, or a
casca.dc tapered ideally for 5 specific roduct rate, providing; that
euoh plants operate at constant barrier conditions throughout, would
be represented by a etraifht line on this praphj the elope of trie lint'
would be a neasurc of the barrier performance a&d mqulpmnt else, and
til® height would be a ne&Eure of the tem'a”l coaoatttratieas* On the
basis of theoretical calculation-, and in order to obtain «axisr.aa pro-
duction, the k-2fc cascade feed point wac la*er*d, when 9 per cent pro-

duction muc bocwi, thereby itwrefcetnc the site of the onriehlnj; cascade#



This is shown on the pr&ph throurh the me of a different horiscntal
*cale for the (0I? per ©eat curve#

tmlOm  ttsscado Invontor;/» » During the war year of 1845, the cas-
cade inventory Wt increased trots, cw* concentration to the next hitter
concentration to produce UCSF* in appreciable quantities for shipKenl
to the Y-12 electroia&rnetic separation plant*. Operation of f«*2$ under
optinua conditio:* w& never reached during thic period, the priisary
object!%e me the coebinoc production of the E-2S, «x? Y«IE plants#
and K-2C operation under options eonditione had to be sacrificed to »eot
thio requircnont* Ac mterlal, other than normal, booc.no available, it
« fed to the cascade to increac; cither product concentration, production
rata, or cascade inventory* In 1940, at SO per cent anS 60 per cent
production, the plnnts operated at cpliiiur.. inventory requSronenta. At
the present product concentration of approx'raately ©< per cent, the
total U-23f inventory for the entire f«2S”«27 cascade unfer optinur:
conditions would be 6EO kilogram™* Dp to S1Deovober 10iC# the optima
inventory for ;® per cent has not yet been aootasulated, liber* th<* value
or cmO fc~ r-f5v for the present f>2linK»r7 cascade ie reuchod, the pro-
duction at the current product concentration trill be at a mmixam* the
cptimr &»23E inventory renuirenont increases rapidly with product concen-
tration, although the total umiius; inventory decr;aoec (sines lower process
precBuros ere required). However, production rate at a flared product
oonoentratlo:. does not vary very rapidly with the 15SS5 Inventory, when
the inventory is near ©Optiausa, frier to 11 June 194D, a Method for cal-
culi,tinr the cascade inventory w e not esfcfebliefseci* it was not until

the plent me producing oaterlal at 7 per cent concentration that a

C
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suitable inventory calculation me performed* A

2-11, mBfeoun r|ffusion Plant Schedule of Operation and AetuaS
Shlprarntou - Bis table presented in Iter; JO* £* fttg* to fE# eaagmt
tfee product ihipMat coBsaitwent* as approved by the District Engineer,
with actual tkipnente to Y& of enriched urcnivc haxaflueride* 1t will
be observed that ©osr of thf> earlier proposed plans were not rifldly
fixe' ac to rates or oonoentn-tions* This ic a reflection of tho efforts
mde during the early periods of operation to obtain mxftmurc prodt»tion
of U-fSE fror. the ooKbined operation of nlonte whose o”oration ha?, never
previously been tested, awl which, therefore?, wore foinr throu;-h ft period
of rapid development* the continuous inereaee its tetswlodir® of operation,
tofather with the construction of addition.il operating facilities# re-
quired that may of thr plans b» changed before they were oor.pletoly
carried out* (It nay be noted hare that the* production plana have been
designated by consecutive- numbers solely fc** tabulation an* reference
purposes, The plans, ae approved by the District Engineer, were never
referr 6 to by any particular plan msaber*)

Colonel K* tm Klchols, District Kurineer, in a letter dated

10 larol. 1045 to Ur* (* T* Felbeek, Vic©-""resident of the Carbide ace
Carbon Choa&oale Corporation aws»rise<5 the results of a reetlny held
csa Sr February 194C, to discuss combined operations Involving the K-5r,
ft*SO, aaf Y-If plants* fhs KeetInf woe attended by represents* iv«* of
Carbide, Kellex Corporation, Tennessee hastmn Corporation (operator of
the T-1Z plant)* and respective operations officers* tho folloidnn is
abstracted fro® this letter to establish tt«* priaary objective of combined

operations, as set down by thr District Engineer# This E»otin~ planned



the course of action for Msgr of th© opoffctinr plans whloh were to

follows

nios pointed out 1& the aoetiog referred to abow, it ie
essential to obtain the caselKir; euEulatlvs final product through

ii eoublnation at K»2C# fickEQ# one Y-12 plants*

"l ursuout to uaderotasKSiisg; reached at euoh nesting the
present prise objective of the K«£t: plant ie to produce 1,1;.
naterial and 80€ smterial for use or feed to the Y*3L2 plant*
T/ reaentatlves trtm K*®0 stated that material fron &-00, both
product and uactc, wre suitable for wc fee food to the K*2E
plant. i:.owwr, certain studies in tide ©otmeotloa nust be.
nod# to detsrrinr piariflectlon neeeaeary before introducing
such M aterial to th© K«S& plant o**

*ao0Srdlese of the mthoc! of operation to be used (for
K«S8) it ms th© consensus that tho mx&mm asousi of 1.1
®at©rial should be produced until the output frsm tho lo*rer
cases wore required to obtain earliest possible produstic:
dates for tho 207 arterial* (bee flan 1, approved 10 taareV

ims.)

eprodtwtion of the 20. ssateriai should begin at the
earliest possible Hate* Initial requlreewnts Of mtorSal
at this ocnoontretion will be oowoafeer© in the ranfs* of 100
to 200 klio'™*orjs Of ixraniuu* the Y-12 plant would be capable
of ©enemlag the Initial requirements of this jnaterlal at the
naxinur. rate of production by K2D* As aeourate deterr.inatlon
of initial requirements as well as sxjbsequsnt daily require—
©eats will be fcubnlttod to your o floo prior to production at
this ©onooatratlon*

*2 would like to «opfca«in© that the greatest inc«fc.&:. in
final production rill be realised through ©odblnatlcr: of the
K-2r> and Y-1T: plants, whan 20" feed natorlal can bo wad© avail-
able for ©Oberge directly to the Y«*12 Bote plant*

"Plant operations conditions, both in Y«*12 and fc«Ct, ®ust
be ©aOUEInsd and detailed calculations nurl to s»d« at sue! fcm®©
that 10 or hlfhor production ©an be anticipated* The feasi-
bility of usin;* 10 , 20 , or sons InternedIKt© concentration
natorlal as fe©3 to the Y-15 Sots plant © n then be aotorai o©d»
It is understood* however, that it is desirable to completely .
utilise ail Y-12 Bett ©apaolty at th© earliest possible d?-tc.r’

Changes in production sGhsc#Cs to protluo interpellate eanoen-

tration smfcerlal were authorised when the plans showed an Increase In

C



tlie Districtl* overall product rato* Thic ie note In a letter to Pr.

Felbecl’ frees Colonel Iflehol* datei! 13 Pay 1945*

*«oferenoe ie mde to tn* letter of 10 U&reh In which tlse
imediat© object!*© Of the K«t6 plant was etc.tod to be the pro-
duction of 1*1:1 anf 2® Material for uat as foot! to the Y«*12
plant# The letter pointed out also that the feasibility of
uoiii* none intermediate concentration ssr-terial as feod to the
Y-12 Beta plant would be investigated to data on actual plUnt
operations at K-2f. and Y-12 bceone available ***

"A production study mde on the teals of the above sohedule
(Plan XI# approved IS May 1645) indicates that it ie tto cost
favorable schedule to date **.

"E»tudlec rill continue as further data on actual performance
of the E*8B and Y-1E plantr are eollooted* Schenoo other than
the above will bo authorised when they can be shown to be rsore

favorable towxrd Meeting our objectlvss**’
The eaphasl* j-lacvd on rapid c ipraentc of enrich d Material
to Y-12 in the early eta”es of operation ie noted in letter to I>r*

Felbech free* Colonel Richolc dated 4 June 1945«

eisotoplc analysis will be mde by K*86 and such Infor-
mation will be furnished Y-12, but ehipatmts will cot bo de-

layed pending reaulta of such assays*
"In thic connection, | trfsh to emphasise that then «uet
be no delay on the part of K-2C in tmnoferrinf. thic raterial
to Y-12 isnedlately upon withdrawal frot* the plant*1
In the shioraent of OIU of increaoirv* isotopie eonoentration to
Y-12, certain plane of OTtcraticn called for the return of Y*12 Beta in-
ventory ¢ terlfci When it was replaced with eeeja higher isotopie concen-
tration oatorial frcsa K-2C (Plano 111, approved 29 dune 1£4C# and 1V,
apprevsd 24 July 194~)* the proposed schedule for the return of oxide
reterSal during Plan 111 was as followst

1*  That Y-12 return the 7 per cent feta Inventory eaterial

as it ie repluooC by Q per cent K*2f> ahipeKrots, and that

t*ie returnin' rate b> 8D per cent of the ehlprwot rate



of 0 per oent feed* 7> per cent of the dlffereaee be-
tween 80 per oent and 100 per eent of the dally rate
would be shipped by 84 Aufust 1040, ead 2> per eent of
that difference would remin et Y-12* The first return
rauterlal in the fore of trt orange oxide, 00™, me to be
received by K-2f- not Inter than five days after Initial
delivery of Gper oent tutorial to Y»12, and wuld have
a uranius content not less than 60 per eent, thie sarae
requirement applied for the period during ahieh B :or
cent Material was; beinf* replaced by If per cent naterSal*

2, Shat K-2E be prepared to eooplete the conversion of alt

return rsterSal not later than € Miguel*

S* At all tines during the critical period, through £1 4uly,

K—2E can pvarantoe uninterrupted deliveries of suitable
s&terlal to Y-12.

As Kore Inforsasiion was obtained on the 1—-SB and Y-—1* operations,
the proposed schedule for the return of ostldc fra:" Y-1? ms nodlfled frcr.
the previous plan, and approved as mm of the requirement, for flan T?*
Tii© material to bo returned froe Y-12 fell within th* folio* inf conditions*

1*  Beturn of approxirately 160-180 of uranlae at apprcai-

aately 7*0 per eent purity in the fans of or 1"Og, or
a Eiinture thereof, at a purity of not lees than 91 per

oent uranitts ©sides, not ©ore tJmn P°r Oim* citrate

radical, and h&vinr a taoisture content ae low as possible,
and a density ae hifh ao possible* This was to be- returned
at a rate of not less tImn If kr of uraniun per day frith

the final ehlpacnt by t August 134S*



£*  *e*"« of W3 fcE umnlu* «t tpprtttatolgr
10*8 per cent* wocting the above ehfttsle&l epecifioationa#
this mteri&| vus to be returned at a rsinisam rat® cf 4 fef
p*r day* beginning: not tore than throe day® after delivery
to Y»12 of the first 21 per cwt ixterSal*

Zm Start delivery to K&B of Alpha production at a rate of 5
kf of umniuc nor dsy at approxlrately 11 per oont purity
meeting the above ehealoal e->eclfle .tionfi not later than two
days after delivery to Y»12 of first anount or 21 per eent

m aterial*

With respect to paragraph Z above, It, **s felt tbst If the Y-12
Alp’* Xplant w*s producing: arterial or purity free.ter than 20 per cent at
the tky Y-1? began to receive 20 per o”nt naterSal tram 1*88, it would be
desirable to keep this product at Y*12 for processing through the Beta
track® directly# Furthermore, it n&e believed possible that, with wodifi«d
operation, t'ne Alpha 13 product could be raised to 20 per O'-nt purity by
24 July 1965, In thic. o&se, it would also be advisable to retain the
Alpha 11 product for us: d3*eetly in the T-12 Seta plant.

The follotfiac table shows the different mures of oxides received
fror: T»I£| tie fcS per cent ©Or.ide me used in the critical mst. satporlwsnts

at X*10# an™ the 80 per e”nt «atrrial w.s used in. oritloality mxpertmntc

at R«2G, (Iter; Ho. 1).

Average
Eatoe Received frets Y»ir % Uranlur.  Coaaentration
First Oxide ID July IWC ¢ £ August 184C 1S4*60 ™D
Second Oxide 11 August % m ** S Juno IMG 8*2*80 12.K
third Gxlfia 4 October 183f ¢ K October 1&4P 41*ep S3*

Fourth Oxide IE Hsreh  1MC « 20 Hay im 170*72 SO.



Th© 7*8 per cent, 1S1*8 per seat, enfl 18 per oent material vme
fed to the 1WEB e&seade* as shown In Iter, Mo* S» Paf© ® ~ SO per cent
oxide w«s shipped to Y«1S fcs OF for feed to th# T«*12 Beta tm«ke as
disooesed below* Although the 1S*$ per cost oxide Material t o shipped
throufh g Juno W4S* the mjor part of the oxide me shlppsd during
Aufuat, Sentonber, and Octobor [ME£*

It trill be noted that the previous discussion. hte been con-
cern©' with wMcimtr: produotion of ©%23% frets th® soabiasd operation of

a»6 Y*12, prior to end tanidSately fellswtag the drorninr of the
r
first atonic bosh on C Auguit 194% Tho rem lalar plans an*! discussions
ar© ©orseeroci with subsequent peae?>»tlr» e”eratioa of the eoEhlm* plants*

In JO4C* approval ms received fra: th© Plstriat Engineer
to withdraw saterSal of 80 per sent isoteple eoaeentration for ©pecitl
haiards eritioality aapsriaSBts whlah were to be performed at K»2£#

(Plan Vi« approved Il February 1MC), *fels re~ulr©5 that produet of

two different ©onoentratlons be withdrataa# O© product at 2&*.“ per sent,
« 3 to be withdraws as a cldc strean at a rat#. Of »*S leg of Wft&ltt* per
day, and shipped to Y«1S as feed to the Beta traofes* the other product,
at 80 per seat* free: th' to? of the eeaeade, was to be trithdrawn at a
rate of 1*0 ten of iatuaitta per da."™ sHi*psd to >**1S for conversion to
cs5do, arn! later returned to B«@C* In Tlar: VI, Revision XV* approves!! 12.1
April m e, It wan decided tImt the aide withdrawal of 20 per cent would
bo discontinued, and that th© entire production of the &*Ef- plant would
be at SO per oaat ©oneentratiaa* Ynle entire output of W t me shipped
to Y«IE, an* that aaaeunt which war. above the dally fe©&<* requlra”ant of

the Bett. tracts wa" to be returned to S*Cf ae th© oxide for the SO per

I



oent critici.lity experiments* the entire E*2B production wa*. to bo
shipped to Y«!& until approximately 170 kg of umnioa at 80 per cent
had been returned ffo» Y-12 as Bhor.-i in the table on ?fere 11# After
the &»26 Special hasferds Material had been accumulated# PJfcjj VII me
approved by tlie L'lstriet Engineer on 27 y&y 1&»C, to simply ?»12 with
approximately 10#? kg’ of urvniir. at ?0 per eent of foe;! naterlal fee
t<ake«*up requirements for the Y«*1S Beta traehe* the res&inin;: portion s
Of the K25 production, approximately 1*0 kf of* oranim, ms to fee stored
at Kb50.6¢c W(, pendinr decisions te raise the leotopie concentration
ot S*£6 above 80 per e nt# Because of the freat eooooBic elrnifleasee
Involved it operating at hij-her concentrations, ev-rythfnc possible %m
done te e«ttpl<*tc the plan for produoin:: 60 per oent roateriai at tVe
earliest possible date* As a result of ejcporionot gained durin;; lor
prosBurt operation, after the first plan' (flan VIII, approves 7 June
1946) for 60 per cent ooration was discussed, it had been found that
pressures closer to ©OptIKUE could be adopted* This sseant that a looor
IWiSf inventory would be required for producing GO per eent naterial,
and accordingly would decrees® the etoekp'le and the Has- required to
etart production at 60 per e-nt concentration# The excellent perforsa&soe
ef tf> cascade for the Month of June, together with the reduction in
ateokplle requiressent, ss*6¢c it possible to revise the steps in tht
schedule so that the completion date of the pi.» would bo on or before
6 Avgust 10if (Plan VIII, revision |, approved 1C July 194£}»

Since the eleotrojaapnetie plant wee unable to handle wraniusa
faaterid ef an ieotopie concentration preater than SO per oent, i* wie

required that t*P~- blend norsel waterful vith “he 60 per eont siaterial

1z



to produce CTg of 80 per »ent concentration# AIll 60 per eont production
abovt' the da”ly eaasttnent to Y-1E me etored et E*»26 ae UFRg to bo «usedv
in the futu-e plans for raising the iuetople concentration to Pf per
eent* The fee? mterlal at an Isoto-ic cencentrr.tier, of 0.00 per eent
war the Y*12 Alphe inventory material, whleh me eoitwsrfeed to et ar.
eff»t.rec site*

After sufficient data accumulated to establish the pro’uo-
tivJty of the F-25-;%?? cascade et hirher ooneentretionss, the District
Er~Ineer approved the plan for Increasing the concentration to 8f per
cent (Plan IX, approved 19 Ootober 104f)« Kffectivo ? Deeorbor 1940* it
we<? neees®a*y that Y-1P be supplied irith the!r daily regulresent of SO
per eent aatorlal* To avoid withdrawing side streac material et 50 per
eent, and thereby disrupting the test performance at 65 per cent, it be-
came necessary to convert the 80 per cent special hazards material to
UF. at K-2S, end to ahtp thic to Y-1? for feed to the Beta traofcs*
During the total reflur perlot', vftiloh started C hoveishcr IMS* it ms
discovered that beoaxtsc of the present of an Increased amount of 1M254*
epnrorirately t per cent, at the to- of the cascade, the plantat ex-
perienoinf Alffi««Itf In raising the concentration of ifeSSS to 8L per
oent, and wee requiring a longer period of total reflux* It then becan©
appatoat that the 0-254 content at the ton of the cascade would have tc
be reduced in order to reach a U-2SC concentration of 85 per cent within
a reasonable period* To do thia* it was decided to wiltlidrat? top product
at a definite rate regardless of the effect on the U-25E concentration*
It w& predicted that the ton concentration would fall approximately

1 nor eent, but YWould gradually rise ao the 0-254 concentration decreased*

14
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This situation wade it neoeasary to extend the 1lletted amount of epeeSul
h&sards raterial shipped to T»12 over a lonrer period of tine* ( lar IX*
Revisions I, Il, IIl, and 1V.)

£in-e the oxide* and recycle feeds have been tabulated above,
they fere not included in the table or fffefe 10 of Iter t*

In on early plan of operation (Flan Il, approved 12 Hhy i04‘)
no nentlon oat oode of stockpiling any of the production tutorial for
insreasin' coneentrfetlon fro© | por oent to 7 per ee”t, and therefore
It me not shown in the approved plan, liowcver, the astouat of recycle
feed vitM rm is noted in the table of Iters fco, £, |-'afe E. In later
plane (Flan 1l, Revision Il, S8 June 1945, and flan 1V, £4 July 194E)

e schedule wsut approved for the stockpiling of isaterifel tc be used in
subsequent plans of operation, but, because of the nethod of keeping
inventories in the early period of operation, no separate records were
kept of the stockpile, i.e., fell the wterirl withdrawn from the cascade
me kept in one storage aeeourt* rim l«12 isaterial was shipped fror this
account, and the rsnalaier was onsidered stockpile* Therefore, It me
necessary to report the withdrawal period fee the entire period of operation
at 7 per oent and 10 or cent (see table in Iter* So* £, Fare £)e

The various approved feed rates are shown in the table only
on the A*.tee they becant oTeetivo* The feed n&ter. in each cast continue
until a change in date it noted in the table*

Further discussion of the correlation and coordination of K*f>

and Y«*18 production sciiedulos ie contained in Top Secret Supplerxmt bo# 1*

1C
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8-1, Uranium Xlancc. « Sic follordn" tablr «hD«$ the final
material balance on uraniuta fror* the bofrlsmin® of operations through
£1 tooerlier 104C, The esoalleni aproeaont between the input and output
i« purely coincidental, time the prmtoat accuracy that can be olalbaoc'
for certain of the Quantities aa3 analyeou ie plue or tsinus t per east
on the overall btlunoo.
Input Output
Fllo-rans Bmnlur filo~r-jg I¥ard,u
Receipts 03C,S60.e? Shipaoote 81,£2G,8f)

Produet in Storaj-e £#48
Stored ao Feed*

frit'iehod ,710.S1
Jiorml 3?7,784*86
Depleted 689,886*80
X« r-rooeea If,807*Sf
I&boratoriee and
fcevolopraent 1,70CIf.

I -eovery Or»eratlenfE  19G*0i/

Vasfcc and Scrap  Ity4S8#80

Known Loss 185*73.

Total Input 03G,849.C& Sotal Output 981,091«S1
8*2, S-&T Balance» @ Tljc following table fives the final
ratorii.1 balance on ttrariiia-SDO fror: the b#gitmlti{* <*f operations
through SI Deoembor I1S4C, Apain, the fegraarasat 'bebaeoii input and

output ie coincidental, 2

?io, 8



Input Output

», W\U%’ﬂ’&c\t %}SFTH);‘W’%IT/?V ﬂlPV\/@-anﬁgM/r-Sn%‘
Sooeipte * 7,187,40 ShigMmte 1,540,29

M M in. Sterag® 8*80
Stored tie Food*

fcnriobed 63,01
Sornal 2ss.se
Depleted A*HANEHAA
In Frooese 611,80
Laboratory and
Lovelopmnt 14.94
B>e»«Wy Operations S.OD
tauBte «n£ fiorat* Tv#04
Knoan Imv 1.S0
Totul Input 7,1S7.40 Yotal Output 7,04£.27

. s*s* ConauKptlop, « 2h© tasknad leer, figure (difference botwoen
Input end output) includes tho "eoneunpHoe " of proeess ehleh
ie defined as tl«; continuous! depositing of uranSvcr; tx*terSal os t.ll eurft.ee3
la the prooeac area exposed to rroeesc pec, the isomt deposited ©tiany
unit area le e-all; approximately 15,500,000 square feet of surface area
ere e.rnesed to »P* She consumption ©f proeess rateri&| ft® the tofJLmtnc
of operations through SI fceoonber 1&84C has been estimated at £,400 kilofrwau
of umnluor 147 kSlo/rraiaB of HrasIMW1iSS, AlthOUf4i these fiparea eheok
closely with the unknown louse;. of 6,£S7#7£ kilopmr.-x of uraniun ead
145.82 kilos**** of tJmni\r>*CC-L# It ehould be noted that these consumption
date, are based upon extrapolations and asstnptioncj precislor. is plus or
sinus 40 per oent* Too problem of accurate doteralaaticn of plant eo>»
aunptlon is beitsp attacked actively by the Consumtion Section of the

Uranitrs Control and: Inspection lopartaent (Vol. b, Jar* ©-")e



4-1«  ftfolfc Cent of )rode-1 at Per Con*. Isotonic Consoatmtlon*
Since the Carbide fend Carbon Cherrloala Corporation Monthly operating coct
fluctuates over a ride roace (Vol* C, liar* 11-2), and production of DC
per o'ut raterl& | bar bees carried ©tit during tfs© aoo&i of Dooocbor 1946,
only, wait cool Hus been calculated or the basic of an eetimt®d ror.thly
cost for tI*> oix-aonth period frm 1 «fenuary 194? tisrot# SO June 1947*

An average figure of $S,SC1,07P per ©r eiOG,€22 per day ie ectlcated
In a for Secret report dated 51 boo sber 1S4C, eubjeet "Production Cost
Data, P-S6 aw*! *-49% froK Lt* Colonel %*«, Cool- te Ur# W* «J. TTllllaae.
©tie figure Includes the root of norml food, oodod ehealoalo, Cteveraaeat
furnished tutorial (heliu , telephone, railroad* Ooveronent bills of lad Sag,
Geveroesent purchased material, t©Vermont transfers, nitrogen, and 7*V/*&*
electrical power) and direct costs of tiie tpnttlltg contractor* It docs
not include Indirect coats (euoh as operation of the townslto, or Oovor -
m at overhead), capital eoat anortlsatlor* or Interest ok land* Approasl-
mtaly £*CO fcllorsttac of ©C5C at OC per cent concentration were produoofi
pe *day dirrinf tho Month of booesibor (iter L, I"age 7)* Therefore, tho
operatinr cost of producing U»SSr- at an isoto?Sc concentration of 84 per

cent Is estlmted at approsciisatcl - #45,389 per kiloym *
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K-25 AND K-27 PLANTS
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Y-12 OXIDE FED TO K-25 AND K-27 PLANTS
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K-25 WASTE FED TO K-25 AND K-27 PLANTS
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BUILDING NUMBER

FEED POINT

1000 1500 2000 3000

NUMBER OF STAGE ABOVE FEED POINT
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hPPEOfga. SBELZ WP OPATION

?~.ODCCTIC* ?LA*
Mrs 0? APPROVAL

|
10 March 1345

I
13 3sy 1949

I (He*. 1)
4 June 1349

Il (Sar. 11)
29 June 1349

11
23 M 134S

rtf! 3TABI

1 April
13 May

12 lay
10 Juas
19 Juas

$ August
30 August

10 June

Cats 7-12
repairs* only
nske-up

23 Juas
24 Juas

1 July

29 Juas

3 July

25 July
13 August

4 September

DAM £3B

17 Jay

Until 30,000
kg Oraalwa

Is produced

3 June

19 Juas

4 August
23 August
31 Ceeesfeer

Cats 1-12 re-
luiros only
maks-ttf

Jo data
specified

30 Juae
30 Juas

31 July

2 July

24 July
12 August

3 Sspteaber
So date
specified

SO SFASIUM to 38
FBI DAT

280
430

*» shlpnent
27,0
3.7

3.7

3.7

11

3.7

3.7
Difference between
raueisuai produetioa
and 3.7 stored at
S-2S 1/

377

3.7
10

3.7
10

3.7

&MS91
-HIGST

[

7’
7 riw
14 rIM
20 rls«

T,

-3lffeesl
tratloi

7,
7t

tratloi

wWww-~

1
3»t lei
13



-avmwmanzw iasqs
mimr mt cist

7.0
7 rls* to 14
14 rise to 20
20 riw to 30

7.0

iighast ooncan-
tratioa attainable

~~
oo

Highoat
tratloa obtainable
|
7
9 |
9
IS
0* less tham
13

SasS0SsS

SO 0-235 TO 38
PBCHTCED pet TAT

CAILT "JQRWA. r SD
3ATS - JS OHSItIIf

3.09 359
4.73

Start 1 Juao
1.39 1228
0.26 rise to 0.52
0.32 rlac fo 0.78

0.78 rIM to 1.11

0.77

0.239

69 Start 1 Soptoiifeer
1333

wWOnN

33
1.50

lot laaa than*
0.563

wuiifi tLAWEtscum s n?2 omntmw

iISCKU.ASET.PS
AILT FfBO 3AT3
SO MAWmMt - 1*t3HT PWM

3-50 Tlatorial*
75 - 30 to

audra 140
575 - 400 to

"mxissia 700

0.90
0.67

Ca 24 'Say it aaa ieoiiod
that 3-60 ?ro*iuet ahouli
bo fad to tlia eaaoaio la
aa asaount «o?aparable to
tho promotion of tho
3-60 plant. 3ohodale of
3-60 ?roiuctlon*
tay 2283

Jun» 1340

July 2082

0.55
0*89
0.83

10
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Jr

fPROVEL BCHEPOLK Of OPERATIVE

PEONrCTIOS HAK
DATE OF APPROVAL

iv
24 July 1946

If
12

v
IS

v

16

26

VI
11

21

(Rot. 1)
October 1946

(*sr. 11)
Woreaber 1945

(Rev* 111)
January 1946

Jamary 1946

February 1946

(Rev. 1)

6 March 1946

Vi
21

(faeT. 11)
Kerch 1946

Dili 8IAEI

to

10
26
26

16

24
16

10
16

July
August

August
Auyuet
feeptesaber

October
December

Rcreaber
L«camber

January

January
February
February
Kerch

February
February’
February
March
fcarch
Icarch
Bay

June
Septeaber

fesarefc

DATE *Ku io xmniM to m
mmcEz m« my

2 August Yotal produced
stored at 2-26 1/

9 August 8.T

£4 August 10

24 Septeaber 10

We dete specified 6

1 December T

So date specified 6.6

20 Roveafcer 7«0

16 January 6.6

Ko date specified 8.6

6 February 6.6

12 February So shipment*

4 March 6.6

So date specified 6*6

7 February  So shipments
9 February 6
16 March (9.2
(1.6
S ke 9.2
y 51.6 - 1.6

S March 11.6
20 May (9.2
(1.6
4 June £.2
21 August 9.2
21 October 9.2
20 May (10.2
i 1.6

COfCHTa&Ta]
«ei«ct

lot less tl
11
Set less t!
11
* 22
n
Hot less t
tl

Rise to 26
26-26

2&-J1
24-26

24-26

Rise to 81

24.1
24.6 rise

80
(26
(80
(S
(80

2€.e

226.6
20.0
80 rise t:
82 rise t
24*6 rise

126.5
(80.0



COSCESTSATIOS RAMS  S3 U-255 TO M DAILY SOHfeSL FFFD  HISCn,L.ACU3

3SIGSTT FK1 CENT PROWICED PER DAT SATE - 19 URASIUM MILT TEED RAT%
m vuxvm - mtimr fsr wb

Hot la** than*
11

Sot las* than* Hot less thaaj
11 0.407
21 2.1 Start 1 September 4 S*pt«ab«*r: District
23 2.S 1553 authorised standby of
Sot lass than* 1.38 S-50. AIl uranium
23 shipped to X-25.
Rise to 25-28 1*55 - 1.82 Start 24 October
25-26 2.15 - 2.21 1300
29-51 2.03 - 2.17
24-26 2.04 - 2.21
24-25 2.04 - 2.21
Else to 51 Bise to 2.64
«a «
54.5 2.95
34.5 rise to 57.0 2.95 rise to 3.15
e =
30 2*4 2/
(28 (2.58
(50 (0.45 2/
(28 (2.58
(30 (0.45-0.48 2/
28.8 5.11
(28.9 (2.47
(30.0 (0.450 2/
30 rise to 32 2.78 rise to 2.94
32 rise to 34.5 2.94 rise to 3.17
34.5 rise to 35 3.17 rise to 3.25
(28*3 (2.72 Start 19 Skrehj
(50.0 (0.45 2/ 500 0.55



PER CK8t

>f

ACTgiL 3gTPK?Ift3 TO Y-12

AVSSASI KG niASIUM  COIfigSTMffOSr 8ASOS  AYSHAB 10 9-231
SHIPPED PEB DAT S3ISHT PS3 CEKT SHIPPED ?®S DAT

OATS STAST CATS BD

20 July 4 August shipscnts

5 August 23 August 10.61 22.74 2.39

24 August 11 October 12*53 23.30 2.32

12 October 14 So-remfeer 7.77 25.81 1.99

IS Kovember 30 November 7.32 29.78 2.18

1 Oecssber IS January 8.23 2.32

16 January 23 January 7.61 27.38 2.12

24 Jamary 6 February 7.09 28.07 1.99

7 February So ehipmsnt

8 February 5.10 30.23 1.54j/

9 February So shipment

10 February 3 March (9.3 (27.10 (2.52
(1.34 (30.00 (0.402 2/

4 Bareh 18 Haroh (9.28 (27.00 (2.51
(2.62 (30.08 ( .785 2/

19 March 29 March (11.0 (27.00 (2.97
( 1.45 (29.93 <0.434 2/



tun sjjos
CENT

AVSHGS Xa 3-235
mtwWSD 'f3 DAT

2.33

2.9%

1.31

N
w
N W

2.12

1*99

1.34 2/

(2.55
(0.402 y

(2.51
( .785 V

(2.97
<0.434 t/

IAXLT KSMAL TIS®
nm - K3 UHAIIUM

1474.88
1505.35

1574.3

1350.1

1322.55
1404.11

1423.33

1285.30

2245.2
1213.7
1213.7

1235.9

1251.5

1212.5

) I~ 8

MISCEU.A*&C-03
DAILY FFSD 3AT2
K& ORAS8IPH - 1BIGHT ?B1 CSgg

20 July thrm 25 July

17.74 0.35

7 Auguat thru 21 3«pt**5*r
106.40 0.35

IS C«e«aber thru 4 January
69.03 0.57
13 January thru 15 January
44.12 0.75
15 January thru 23 January
7041 0.73

24 January thru 5 Fabruary
33.20 0.75

27 February thru 3 Marah
31.54 0.75

4 sfarch  thru 3 March
31.39 0.712

5 Sarch thru 13 Xareh
353.00 0.35

19 iaroh thru 29 ‘'arch
595.95 0.55



ta -i

APPROVE?? tCgEBPLE OF' OHSATIOS

rmmctmn iuxi EATK START Mir; 1SO IG UBAEICM TO m cesessmi
IUTE OFF APPHOY rmme&) mot mj MEI6KT fSI
TJ (Rev. 111) SO March 5 April 10.2 26.8
6 April 1946 4 April 16 April 10.2 27 rise *
16 April 16 May <10.2 C*0
(1.8 (80
N (iev. Iv) IS April 16 April 12.00 SO
16 April X946 16 April 16 Kay (10.02 (80
(1.6 {80
16 Kay Ve date 12.00 80
\ Specified
Vi 22 May 26 May {10.2 (SO
27 Kay 1S46 (1.8 (80
27 May M date ( 8.6 (SO
Specified { 8.6 (SO
Tin 11 June 14 June ( T.60 (SO
7 June 1946 ( 4.60 (SO
16 June 1 August ( 7.60 (80
{ 6.90 (SO
2 August 6 Septeaber ( 7.60 (SO
( 4.60 (SO
7 September 12 September 9.60 80
15 September 4 October ( 6.62 (60
(10.67 (sc (ta
VI (fcsv. 1) 1£ Hum 22 June ( 7.60 (80
16 July 1946 ( 4.60 (SO
23 Jurn 8 July ( 7.60 (SO
( 6.60 (SO
9 duly 17 July lo ahipecnt .
16 July 6 August ( 9*6 (SO {«
( 0.72 (60
VI (Ms?. 1) b August 24 October ( 9.6 (SO (61
6 August 194C {0.72 (60



mxtttartpatww xa*» ko b-233 to si CALLT 7C3MAL FSB*  it3<3SLLA3gC03

AT JSISHT ri8 CUT PSCDUCSD IPBK MT hats - is mknmt m ilt rssa iuss
XO bRABIUX - MIGHT m Cm

23.3 2.T3
Z7 rise to 30 3.75 riaa to 3.06
(30 (3.06
(SO <0.54 3/
SO 3.60
(30 (3.03
C30 (0.34 3/
30 3.3
(30 (3.03
(30 ( .54y
(30 (2.33
(30 d.03y
(30 52*23 Start 11 JttOOI
(30 1.33 4/ 600 0.53
(30 2)55 13 Jttsa thru 1 August
(30 ¥éa' 333 0.a0
(30 .
(30 d3sy
30 2.331/
(30 %
<30 (fel*od) Y
(30 , # Start 13 June*
(30 8%% Yy 300 0.33
(30 %%
(30 lL.ooy
23 June thru 30 July
500 tutfl
(30 (cleai) (2.33 7/
(30 (0.43 y
(30 (blend) 2.83 7/ Start 12 Jepteobcr
(30 043y 1233

13



:ecm  JgllI'Sf-m TO Y-12

ATS JTA8T

30 Swroh

4 April

13 4B

23 Vvj
24 May
27 Hay

12 June
12 Jana
23 Juts*
10 July
20 July

20 July

3 Auguat

DAIS £*» ALSAS] 13 3BAHW  CKTSTATICS 8AS B V7 1AQg SO 0-233 AlL*
HRPD M+ DA BT 5 SV .mirrm rm oai SAff
S April 1T.AT 23.97 4.63
11 April 3.57 27 to 30 2.83
13 r*<s**par 11.53 30.01 3.43
21 May 12.14 29.08 3.53
23 say 10.43 30.01 3.13
23 ‘iay 2.38 29.83 0.88 4/
11 June (9.40 (30.00 (2.82
(2.79 (30.11 (0.84 Y
rto oc*ration of tfe* plant proceeded aa ooted in 3tap I. Plan fill, pending
dealaiea ?len ¥111, Ear. | - Verbally approved 2 July wad approved by latter on
9 July 7.19 29.30 2.15 1
22 Juno 4.33 30.04 131
30 June 4.57 29.97 1.37 1
19 JUly ’0 3bipn«nfc - m
4 Auguat 8.97 30.10 2.70 7/
4 Auguat 0.80 30.00 0.38y
24 October (9.83 (30.40 239 7/
(1.97 (59.89 ia»y



PA 3/ SACS S3 U-233 AIL7 SUttUL FUED
t* CESf FU 3AT RftfE - S3 UHASLUM
f 463 13998
9 2*83 1298.3
1 3.46 1347
« 5.33 1297.58
1 3.13 1339.7
3 0.86 4/ 326.33
0 (2.82
1 (0.34 y 632.41
4 «* noted in itmp I, Flan Will, p*adi»s sufcaiMioa awl

prowi 2 July «ad ap|>row4 by lattsr oa 16 July 1946.

~NR~O

31 4/
7y

2.70 7/

e
wWWpE

0.3«V

2391/
.U 4/

1294.3
1297.20
1296.49

1292.26

[«?

iISCSLLAaDOS
DAILY fESD HAH ) _
Xa uranium - miobt jsr csig

%J eh thru 3 April
0.35
302.32 0.53

16 :*c«ab«r thru 21 Hay
733.33 3.53

22 My thru 26 :2%y
0.55

1396.0123 W f thru U Ju»
0.53

12 Juaa thru 4 July
392.43 0.53

23 Juna thru 9 July
322.33 0.90

16 July thru 17 July
346.70 0.53

10 July thru 19 July
339.31 0.90

20 July thru 22 July
309.73 0.39

23 July *hru 4 August
376.34 0.53

5 August thru 24 Octal
1302.71 0.53



AWROyit? gCBBgCtt OF Qr£>ATIuK

PSQDUCTIOK turn DATE START
®m OF APPE AL
IX 26 August
19 October 184C 26 October
2 December
19 Kovembcr
IX (fcev. 1) 2 December
2 December 194% 2 lccember
XX (kev. 11) 2 December
9 December 194C 2 Decesfcer
(leer. 111) 6 December
9 December 1946 6 December
IX (Rev. 1V) 10 December

10 December 1946

DATE XSD

27
28

IE

fcovemcer
December
leeember
December

leeemV.er
December

December
December

beeem&er
December

January

H3TES* 1/ Stockpile discussed in Iltee 2-11.

Zf Special Basards M aterial.

EG tIKABIUV TO BE
PB>HICm PDF. BAY

hmj&mm production
£0 shipment

12.0
Total production

6.67
Total production

6.67
Total production

13-1

CCfCEST A
mum n

60

SO
e 96

SO
96

SO
Sot less *
94

SO
Sot less
96

BCt less,1
SJ

* | Special b&sardc Msterisl Shipped with Y-12 fcete feed (eee Its* 2-11).

4/ Stored st 1-

26.

j>/ feed tc Y-12 from accumulated 80 per scat stockpile.
&/ kntir* 60 per csat production of 5.8 kg of ©~256 per day mas to fee bis®
7/ *0 per cent material produced by blending 2.66 kg of D-2SS st 60 per er
6/ Msterisl recovered from *0 per cent spccial hmsards experiments.

9/ Concentration wee fixed st 94 plus or minus 1 per cent in letter detea :



mat

lotioa

*loa

sioa

lion

a"czam.ticir IUSOS
.naiT ?'aowe

60

SO

30
35

30
Sot la*# th&a
34

SO

0t i*aa thaa
i-k

Jot l«aa thaa
3V

aaa Itaa 2-11}*

SO B-235 TO '# TAILT SCRSaC
mam&so M oat hatib - N ssamtw

*

Mmximtm productioa 4/

3-8 9/

2.00 3/

*

2.00 3/

2.-30 8/
2.58

2.56

lay «aa to fca blendad to 30 par cant.
1-235 at 60 par erst.
;parisaats.

:i» lattar datad 30

1ISCSLtABPC?'3

milt MmSO am

S3 TIJHASItm -

NEXSBV P*P

13

*©*®bar 1946 from Lt. Col. «. S. Saith, Jr.. ChUf, Plant Oparationa Sroup



(*'*3

%
1 tern*!, ssmtsms TO y-12
ATT? KID AVERAT KG VRVAUIT €escEirmnoi? kawoe  AVERAGE KG U-25!
date ST&S I‘ SHIPPED PEI OAT WEIGHT PER CSOT SHIPPED FSS DAY
iJ1 v
25 OctOber SO October 6.41 60.06 585 4/
25 October 1 Eecember Ko shipment — .

The operation of the plant proceeded with shipment of SO per cent sat
decision by the District Engineer to product Ufg at a top concentration le

2 December 5 Deoember 9.71 50.07 %gg 6/
S Decomber 5 December 1.70 34.12 )

6 December 27 December 5.62 29.63 3'2238/
6 December 9 December 0.698 95.68 )

10 December 51 December 2.83 93.23 2.68

Group.



/3-Y

now umm  jnmm, sa tr-m aily xuhl ?ssd a“f“ £2*
V - at jsxmni fbs cat *at* - IS osaskm Aar rrea bats
£0 USaSIOM - tglJHT .'gft CEMt
3.85*/
1279*36 25 Cetob«r thra 3 Znmbmr
1449.89 3.35
t of 30 par cant material as not«d la Plan IX, S«v. |., pending
at a top ocaoaatratioa I*a» than 35 par cent. (A?prtrre4 in ?lan XX «ar. nj
t 3*96 3/ N 1287.74
1.80
1.68 a/ 1325.31
0.853

2.88 1295.15



