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s p e c ia l  m u m

1«1* H istory o f S pecial basards liork s t  Y»2l„ •  One of the b a s ic  

fa c to rs  in fluencing  design  and co n s tru c tio n  of the K-2i p la n t was th s  

co n s id e ra tio n  o f sp e c ia l hazards a sso c ia te d  w ith  p o ss ib le  s o lid  or l iq u id

1—25& accum ulations beyonc sa fe  lim its*  In a l l  eases, equipment *as sc 

designed th a t ,  no t only i t*  p rescribed  fu n c tio n  would be performed, b u t, 

a t  th e  same tim e, th e  p o s s ib i l i ty  o f basardous accum ulations o f so lid  

o r  l iq u id  B»2$6 would be avoided in  so f a r  as  possib le*  The Kellex 

C orporation was guided in  i t*  work on p lan t design by s p e c if ic a tio n s  

on p erm issib le  l im its  o f accum ulations g iven , fo r  the  most p a r t ,  by E r.

£• T e lle r  and hie a sso c ia te s  a t  Loe Alamos* At th e  tim e th< p la n t was 

ceslgned , a  maximum t~23£ product co n o ertre tio i) of SC.6 per cent was 

contem plated! a l l  equipment wae th e re fo re  designed on th i s  basis*  It . 

T e lle r  ob tained  h is  s ta te d  values o f maximur. perm issib le  accum ulations 

i f  or: th e o re t ic a l  co n s id e ra tio n  of f a c to rs  a f fe c t in g  chain  re a c tio n s  i t  

f is s io n a b le  m a te r ia l,  and from c r i t i c a l  mass experiacn- 6 performed under 

cond itions more or le s s  re le v a n t t c  those involved a t  £•££* A ssuredly 

la rg e , but ra th e r  u n c e rta in , s a fe ty  f a c to rs  w«re Included in  the s p e c i f i ­

cations*

la t a  in  164b, p re lim inary  experim ents re lev an t to  th  I« t$  

p lan t were performed a t  X-10 or. 25 per oent m a te r ia l,  to  in v e s tig a te  

problems o f p la n t safe ty*  These experim ents d id  no t give the  f in a l  

so lu tio n s  tc  problems encountered under th e  v arious cond itions ea>.~ 

s id e re a , p rim arily  because of th* d i f f i c u l ty  of r e a l is in g  a c tu a l p la n t 

cond itions w ith th s  m ate ria l and methods a v a i la b le ,  p a r t ic u la r ly  w ith

C  •
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regard  to  d c n e ity , f lu o r in e  co n ten t, and h o ro re n ity , ! ♦ « „  th® d i f f i c u l ty  

o f  a llow ing  th e o r e t ic a l ly  fo r  the la rg •  d iffe re n c e  In  d e n s ity  anc’ nole«» 

cul&r w siffjt b e tw ?n  t3» aseesb lie iJ fo r  which orJ i l e & l i t f  m s  m atu red*- 

And the so lid  d ep o sitc  to  b< a n tic ip a te d  und'fr a e t m l  o p e ra tln f  co n d itio n a , 

?b© experlr>onts win- r e s t r ic te d  because o f th e  H a l te d  aasounts o f enriched  

ssa to ria l few.iXtble (40 kllofrfeK* o f  ur&nltss a t  fcS p e r  c o s t la c to p le  concert* 

t r a t i o n ) ,  and lnfc.6oquR.te t la c  fo r  prepare t io n  and p e r fo m  no.* The r e ­

s u l t s  o f  th e  2£ p e r c en t c r i t i c s 11ty  te s te  w r e  used bent so they  r s r e  

th© b e s t e v a ila b le  a t  th e  t in e *  Bowever, th e  a c tu a l  o p o ra tln f  co n d itio n s  

o f  th© p la n t were apnrofc-ehed to  fiw* very s a t i s f a c to ry  r e s u l t s  In I c to r  

■bsdcIb»-op e sp e rla e n ts  or. SO p er c e n t, 60 per c e n t ,  and 85 per cen t rac.tcrU-.lt, 

Ytorthy o f s p e c ic l  s e n tic n because of th e  *sa,f1or p o te n tia l  

hazards o ffe red  by the condensation o f W $ , i s  the  wide o l ia ia s t lo n  of 

cold t ra p p ln  o*>erfctione in  the p la n t ,  which was s ta r te d  in  184C, by
s

use o f th e  a l te r n a t iv e  (surs© fo r  purge) aethod o f p rocess fjss recovery*

The Koot im portant l to a s  o f  p la n t equipment t'rsat could be considered! 

dan *e roue were thu* elitr.lnfe.ted (V ol. 6 , var#  4*f)*

Am the  &*2Sf> co n cen tra tio n  * 5  liaised in  th e  p roduct (Ite r . S ), 

the  seed increused fo r  a d d it io n a l in fc rtnation  on. r e r f ln c  o f s a fe ty  and 

f a c to rs  a f fe c t in g  th e  values o f  o r i t i e t l  aecaa  lo tio n s*  A s e r ie s  o f 

•x p e rla e n ts  wus conducted in  l$d£ to  d e tenaine  the  values o f  c r i t i c a l  r a t s  

under co n d itio n s  p e r tin e n t to  th© K*85 p la n t ,  and to  s tu d y  the e f f e c t  o f 

various f a c to r s ,  The experiiacntt were undertaken as  a ^ i n t  e f f o r t  o f  

th e  E*2£, Y*1E, and X*10 ! r o > e t s ,  under th e  d ir e c t io n  o f Dr* C* K* Seel: 

o f K«£&* i in c c  th e  C lin ton  h n -ln ec r ®orfce froup hud n e t worked pre- S- 

oucly tsritb c r i t i c a l  m ea  eeseab lic fi, arnm fw nents were m de f o r  the



f i r s t  s e r ie s  o f experisw cts to  be perforaed  a t  Los Monos under the  

su p erv is io n  of personnel having, considerab le  experience in  work of th is  

kind* These experim ents Achieved th e  fo llow ingi

21. C onsiderable in f c re a tio n  was e s ta b lish e d , p e rta in in g  to .

c r i t i c a l  masses under cond itions of in te r e s t  to  £«££*

I«  Experience w&s gained by th e  Oak Ridge group, which 

could then continue w ith  fu r th a r  in v e s t!g s t io n s ,  as 

necessary , fo r th e  sa fe ty  o f the p la n ts  a t  the C lin ton  

Engineer v.orks*

The f i r c t  experim ents perforraad a t  Los Alamos used ©6 per een t s a t e r i a l ,  

and th e  l a t e r  experim ents a t  Oak Rid.re wore concerned w ith  c r i t i c a l  

assem blies a t  SO p e r cent anu 6- p er eent* A ll the u ran iu r m a te r ia l was 

fa b r ic a te d  in to  oubas fo r  ease in  h a n d lin g  and to  f a c i l i t a t e  th e  form atlor 

of proper assem blies* In  g e n e ra l, th e  80 per een t experim ents c o t:Iren e  

the e a r l i e r  th e o re t ic a l  ex trap o la tio n !  o f &r* T e lle r  and h ie  co lleag u es.

The 63 per oen t experim ents were perform s. a t  k - I t  by p roperly  staoi-inj:

S'j per oent cubes w ith 8b p e r  oont cubes, which were shipped to  JE»£i> 

frost Loo Alamos*

In  the autwaer o f 1*4£, an ed u ca tio n a l program on c r i t i c a l  csass 

problems was conducted w ith in  th e  p la n t f o r  both tech n ica l an.' non­

tec h n ic a l superv iso ry  personnel who needed the l n ' o ra a tio c  to  perfonr, 

t h e i r  work s a fe ly .  As a p re re q u is i te  to  r a is in g  the  product p u rity  to  

i t s  p resen t value of 64 per c e n t, a review  o f fc»2t operating equipment 

anf procedures f ro s  th e  sp e c ia l hasards view point was made, in  July 1&4C, 

by a group of R-2& personnel under th<* d ire c t io n  of fr*  C* £* Reck* The 

following conclusions ware reached;

e
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1* O peration a t  high p u rity  could he accomplished s a fe ly .

£• Several problems requ ired  c o r re c tio n  befo re  tun  concen- 

t r a t i o c  was in c rea se d . These c o rre c tiv e  neasures were 

taken*

In  o rder to  review  anti approve a i l  fu tu re  propoeeo equipaent 

and procedural changes in  r ia n t  I I ,  a body was foraed  on Ju ly  104C, v | 

known a t  the P lan t I I  S p ec ia l hasards C o s td tte a . S pecia l instrum ents 

were piaoed in  s e rv ic e .  Instrum ents were in s ta l l e d  to  d e te c t oxcessive 

accum ulations of HP, which i s  conducive to  the  form ation of a c r i t i c a l  

co n d itio n  in  case o f condensation of both t i g  and E f. k ad ia tlo n  n o n !to rs  

were in s ta l l e d  throughout the p la n t to  in d ic a te  a co n d itio n  th a t  has 

become b a re ly  c r i t i c a l .  in s tru c tio n s  were Issued  t o  a l l  operation  

personnel ooncem in? p rescrib ed  procedures f o r  evacuating any hazardous 

area th a t  B ight develop, and fo r  I s o la tin g  th e  a rea  w ith  t h t  a id  of 

r a d ia t io n  d e te c to rs .  P r io r  to  r a is in g  th e  product p u r ity  in  K-2E, th* 

Eradbury-Felbaek-F.eith toasa lttee  was a; po in ted  by th e  fc ia tr ic t  in. in e e r  

fo r  f in a l  reeoBaendations on opera ting  th e  p la n t  a t  high pu rity *  The 

conclusion* of th i s  committee m y  be auaowriaed a s  fo llow st

1 . The p la n t appeared eefe  fo r  h igh p u r ity  p roduction .

1 . S afe ty  fo r  fu tu re  o p era tio n  depends on « rig o ro u s  sa fe ty  

program o f con tinual review  of o p era tio n s  by a sp e c ia l 

hasards group of the  o p era ting  company, composed of 

oowpetent personnel, including  experienced p h y s ic is ts .

S« m ate ria l balances a re  im portant in  o rd er to  fo lio *  

p o ss ib le  aeouKulationfi of

On 1 Noveieber 1&46, Ur. C. I.. Rucker, A ss is ta n t r ia n t  Superin-*



ten d e n t, o u tlin ed  the  o rg an iza tio n  plcnno-:l to  cope w ith  sp ec ia l hazards 

its th e  p lan t*  E s s e n tia l ly ,  i t  «&e propose d to  continue th e  op era tio n  of 

th e  S-26 Special Hazards Coaa.itt*c, th e  r ia n t  12 S pecia l oa tarcs  C o sa ltte e , 

and a  feaciation I o n ito r in i Oroup, and to  secure the* co n su ltan t s e rv ic e s  

of se v e ra l prominent p h y s ic is ts  experienced in  th is  f ie ld *  th e  S pecia l 

hazards te c tio r . o f th e  tfranlus-. Control anc* In sp ec tio n  : eparte  n t (Vol*

6, i-mr* fr-3) was a c tiv a te d  on £ December IS>4£. i t s  /u n c tio n  was to  

devote f u l l  tim e t o ,  and co o rd in a te , a l l  c r i t i c a l  hazards work a t  K-25 

w ith  th e  exception  o f  c e r ta in  oxporlsttn ta l work*
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2 *1* c^on^ral* «* Shi# so e tio n  preaonto a dieeuasaon o f th e  

u 'tm itr ; flo t? to  an? t r m  th e  r  booug d if fu s io n  p la n t  f m s  th e  t l m  o f  

i n i t i a l  o p e ra tio n  to  SI Iwscribor 196 £• The fcllos& np paragraphs or© 

intended to  ten ro  ac e. fu ide  fo r  previous plana o f  operation*  end to

connection , th f  d isoueaionr e re  to  be eupplosm ttoc by re fe ren ce  to  the  

eo-respondinp ctirvoc end t&blo presen ted  In  J te a  F* (Per&fmph nuabers 

In  t h i s  a '-otior. correspond to  prreph t i t l e s  in  Ite r: So* £ •)  £11 c tm 'ea - 

t r a t io n s  msjnd a re  expressed on th e  basis  of p e r e en t by weight o f  &»23S 

in  th e  t o t a l  u ran iun  e o ta l  present*

K orm l feed to  £»2S an- l~ r'? r l a n t s .  *  She uranitaa heata-

fluoride neraal feed to the paseora diffusion cascade, procured from the

D is t r i c t ,  b*»s th e  u iiv e rfc .l ly  accepted iso to p ie  e e a e e a tm iie n  o f  0.70S 

w rirtht p a r  c n t*  This vu lue , fo r  n a tu n .l  o ccu rrin g  u run lus o re s , w. e 

weed to  c a lc u la te  th e  IWJSS in p u t to  th e  easoads ( I to i, £)* the q u a n ti t ie s  

o f n o m il  i e i e f l& l |  (MKSS b u s ic )  fed to  thn  ».«.2S and R««S7 p la n ts  a rc  

shown in  the  graph o f  Itoia Ho* £•, ran© ! •

8«C« [u ro  ? * ,to r iq  Fe' to  K-fr and ? -??  r i& n is . •  K arly in  19*t, 

i t  vac: dt»oid«'’ by th e  l^nhatbtm  I i e t r i c t  th a t  th e  product o f  th e  S»58 

Liquid Them .1 D iffu sio n  P ro je c t ,  e v e ra rin £  0*65 p er e e c t  tW-Sfc, eouiC 

beat bo u t i l i s e d  by feed lap  i t  to  K-2L* in  fceptember a f t e r  th e

end o f  the- m r ,  th e  D i s t r i c t  iro d u e tio n  Control Section  au th o rised  the: 

te rm in a tio n  o f S*®0 e p e ra tio n a , s in ce  e s tudy  o'* p ro d u c tiv ity  c a lc u la tio n s

r e f l e c t  th e  -m$or p r e d w t iv iV  eh r a c te r ie t i e c  o f the  p la n t .  In  th is

E arehar Chesioc. 1 Coqpany thrcuph th e  5Ja”ioon Ktjuuro Arm, or the* la n h a tta n

I U .  I
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pronero?: by the Carbide an* CkAon Chonioals Corp or a t io n  shovaed th a t*  

tinder various  p lane o f jo ir .t  o p e ra tio n  o f  th e  £-50 and l»SS plnnLc, I t  

m s  no lonpor d e s ira b le ,  f r e a  the p o in t ©f vSer? o f eoo t ©oenory, to  ©on* 

tln o e  o p e ra tio n  o f  i«*I O (Book Yl)»  The p lr.n t w&e shut de«n, «ut£ a l l  ©f 

th e  prooeac in ven to ry , o f iso to p ie  e o n o e n tr ttio n  0,7CK p a r e o n i,

and #.11 o f  th e  fi~rO m a te ,  ©f a v e r t ft; c o n c en tra tio n  Q,nf  p e r  c e n t,  were- 

shipped to  R«®6* Thr m i  k U o g r u s  (k r)  o f IW55D in  th e  &«*50 ja a te r ia l ,  

ovor tlv : varioue c o n cen tra tio n  r tjxm z  r e  fed  to  th r  K«26 p la n t ,  a r e  

shomt ©n Jfcpe £ o f  Ito r. So* £>,

2“ i .  Y»lf Orlds Peg to  end -w71 F in n 's*  <•» As th e  Y<*1£ e leo *  

tro m g n e tie  se p a ra tio n  p la n t (Bool? V) received  product ©f in c reas in g  

iso to p ic  co n cen tra tio n  f ro n  the  g&seeuc d£f uoio . p la n t ,  cock.- o f th e  

Y»12 in ven to ry  Of lower io o to p ie  co n c en tra tio n  m e  re tu rn ed  to  K»2£» 

t f c te r ia l ,  in  th© f o m  ©f ooiid©, m s  r e t u r n ^  to  i~2f. in  th re e  eoneen* 

i r a t i o n  ranpee* 7*8 p e r  ©pot, 1S*S p e r  e n n t, fend ?£ p er c e n t ,  Sho Y*S 

p er cen t uo5 te e  1£*$ p er e en t oxide received  a t  K~2i ©ere converted t o
*

th e  h ex a flu o rid e , an-S fed  to  th e  p la n t  ae shown in  Ito r: Ho* ( ,  Page S*

The SS p e r 'c e n t  ta u te r ia l m s  re tu rn ed  to  K«Si f o r  th e  '--urpose o f perform* 

inf s p e c ia l  hasards exprrisaonts a t  C lin to n  i& b o ra to rie s , a~10 (iiooh IV ), 

trader co n d itio n s  re le v a n t to  the  S$*»f|S p la n t (Iter* Iso, 1 ) ,  The u-anlur 

to s  re tu rn ed  fro n  3C-10 to  K*f.r f o r  svbeeguent uraniur. recovery , conversion  

to  UP , an-’ feed  inf- to  th© K«C0 cascade ,

£•••» i:»2f Ifesio ret’ to  K»ff aac >- f ? l a n t - ,  •  Approval «ac g iven  

by th© D i s t r i c t  to  us© dep le ted  M aterial*  ©f approxim ately 0*66 p©r e e n t 

iso to p ie  c o n cen tra tio n , ar. feed  to  the cascade o f  cascades, tjcoause i t  

inereeeed p roduction  w ith o u t incre&f.o in  feed  m a te ria l c o s t ,  and i t  

provided a  i t o c ’c p ile  o f  m s to  M ate ria l o f  approxim ately th e  warn eoneen-



c

f )

t f a t i e n  a s  the* lc*2fc*K-27 m et© . A fm nh  shewing th e  w aste, as 

JWffiS,  fed  to  th© JC*28*tW57 p la n t  l i  shewn In  Itwft So# C, Page 4 , Wo 

dep le ted  ra e te ric l *sc fed  to  the  cascade d u rin g  th e  nonth  o f Dooeribor 

104C| t h l t  w c  fe period  f o r  determ in ing  th *  p ro fia e tiv lfy  o f the  I-2f>«E«2? 

eacekde e t  th e  SC per cen t product p u r ity  le v e l ,  Meed o r  the  r e s u l ts  

o f  t h i s  t e e t  p e rio d , th e  d e c is io n  wc.c sftde in  the  l a t t e r  p a r t  o f  ffatrnhmr 

to  o p era te  the, faeeous d if fu s io n  p le a t  r t  M  per s e n t product co n cen tra tio n .

•*•6# lo r  Cent I—t'gr lr- Produa*- an<* Vast-*-.. •  Tfcr graph I n  I te r , to#

C, f'epr E, shews the pereent& ft' o f  r»23f> In  th e  produet end uusto  free, 

th*- p lan t*  th e  profiuet eoneon tre tion  in rreaeed  s te a d i ly  fror* 1 ,1  per 

•erst to  2S p e r  eer.t a s  w?rc c e l l s  beessse a v a ila b le  fo r  se p a ra tio n . She 

purpose o f t h i s  in c rease  H i  to  a l ls w  K«*8£ product t© be fed  d i r e c t ly  

to  th e  7*12 Betft t r a c k s ,  thereby  in e re a s ia g  the  Jfehfaafr-an Projteet o v e ra ll  

p roduction  r a t e .  The product co n cen tra tio n  wae e beequently  inorraeod 

to  app~orij?r.tc3y SO p e r  cen t isot& pie ooaee n tm ilo r .,  the- m sirsm  eoneen** 

t r i t i o n  th : i  could bo used toy Y»12. She prof. oa t o en een tra tio a  m e  i t  t o r  

i c i f t d  to  Wit- 60 per cen t le v e l in  o rder to  o b ta in  o p e ra tin g  dote, a t  h i # ,  

toy  c o n ce n tra tio n s , a n ' n i t i r a t e l y  increased to  th e  p re sen t iso to p le  concen­

t r a t io n  o f  S>4 per e e n t ,  which ie  is o to p io a lly  s u i ta b le  f o r  shipment to  

to s  A lt' ofc (Boo'. T tlt)m  The to- p r id u e t Of th e  raseoue d if fu s io n  p la n t 

ie  c u rre n tly  shipped to  T«*12 fo r  f a r th e r  ehf?aie£i1 p rocessing  only,

2*7. V^efct Frodused by C^scado. * The waste (dep le ted  r a t e r lu l )  

withdrawn du rin : O rig in a l sep a ra te  o p e ra tio n  o f  the  E*nf cascade, o f 

a m rupa  a ssay  0*Bf> p e r oeat#  m s  s to red  a t  th e  s i t e ,  and i s  now bolny 

fed baeV. to  th r  easeeds a s  diecuased above. The m e te  free;; th e  cascade 

o f  eesead es, o f  approsEte&t* a ssa y  0*40 w ?  a# t ,  ie  bain; etcm d a t  the

r



s i t e  l a  ftttc 1 d im s*  Flams h a m  bntn  taade to  s to re  th i s  a» t o r t s !  f o r  

on In d e f in i te  period  o f  tla e *  A rn ip h  s h o v in g  th«  waste produced 6 url& n  

d if fu s io n  p la n t operat ion is  sho*m In  I  ton Ko« E, Par® 0 ,

£•0# ffrenltri-SS? Produced. •  & e m u la tiv e  curve shooing the 

0*2Sf> produced over th e  various co n cen tra tio n  imngos ie  showa in  I to a  

Bo# 6 , r’ope 7 , S ince th e  p roduction  c ap ac ity  o f o jpseoos d if fu s io n  

p la n t  doorcases ae  the ecncen t’-o tlon  o f  tho  top product i s  increased , 

th e  s lope  o f th e  curve o f coN ulatlve p roduction  v s . titan would be ex­

pected  to  decrease fo r  h igher co n cen tra tio n s  • In  a c tu a l  o p e ra tio n s , 

the  elope o f  th e  o u rw  has r e m in d  ap p ro stlso tc ly  constan t f o r  a l l  

ranges e n © enoentretion, a s  a  r e s u l t  o f  the s te a d ily  in c rea s in g  o ff ic io u s ; 

o f  p la n t  operations*  In  v o ic in g  the  product p u r ity  from one conoo- 

tra tS o n  to  a  h i-h e r  le v e l ,  e a s t  o f th r  p lans o f  o poro tion  © ailed fo r  a 

periof' o f  t o t a l  re f ltc ;  ( i . e . ,  tw produet w ithdraw al)* These perlode 

show on th e  curve ae in te rm  Is  o f h o riz o n ta l slope* th e re  was only  one 

day o f  t o t a l  re f lu x  between the 7 per oen t and 10 p e r  c en t product concert- 

t r a t lo n  p e r io d s . Beeause o f the  s c a le  used In Item  to# £5, Page 7 , th ic  

period  o f se re  p roduction  eannet be seer? on tho  p*ph* fh t-  period lab e led

25 p e r o en t r e fe r s  to  r o to r i a l  withdrawn f ro n  th e  cascade over th< ran^e 

o f  conoontm tS one fron- Z2 th ro u -h  td*8 p e r  o e n t, w hile  SO p er cen t a a to r i f t l  

d e s i  -natec a  ra a fe  from 2C*S throu.-h SO p e r  cen t*  Since th e  increase  

In  c o n cen tra tio n  m e  rr^du:.! f ro »  ZZ p e r o en t to  80 p e r c e n t ,  t  t o t a l  

re f lu x  period  w»*i no t ncoe^sarv . Bern o f  the product f ro n  t!w> gaseous 

d if fu s io n  cascade wue s to re d  and  l a t e r  fed  back t o  th e  p la n t  du ring  

various t o t a l  rc flu .. p e rio d s . In  o rd er to  r a is e  th e  co n cen tra tio n  

fron. one l o w l  to  tho  nex t h i t t e r  le v e l .  T h eo re tica l c a lc u la tio n s  shooed

<
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t h a t  withdrawin.r *?. p r* « d e te re lx rd  anoicjt o '  IMSSJ-# and th en  feed ing  I t  

boos: to  th e  ©aaoodo, decreased  th e  requ ired  t in e  f o r  aero  product with** 

dravm l, The t o t a l  re f lu x  t l a e  then  was p rfrx srily  used to  r e d is t r ib u te  

th e  »*2Sf> i-.vtm tory In  th e  cascade ao fee to  o b tt.ln  th e  necessary  concen­

t r a t i o n  p rad lon t (aee b e lo s ) .  The ta b u la tio n  on th e  opp o site  par® euana- 

r lr e o  th e  p a s t periods o f  recy c le  operation* The ohanfc- frees 7 to  10 

p e r cen t product concentre.H on was e ffe c te d  w ithou t th e  use o f recy c le  

feed  du ring  th e  period  o'* co n cen tra tio n  increase*  t!or*evor# th e  eeoond 

recy c le  f  ed must used s h o r t ly  th e r e a f te r ,  i n  o rd er to  ineret-Be production  

ro te  and easoatfe imnwitory* The SO p er o n t  S p e c ia l Basarde la a te r ia l 

« i8  withdrawn freas th e  cascad e , shipped to  Y*»12, converted  t o  ox ide , and 

re tu rn ed  to  K-2E f o r  subsequent use in  c r l t lo r  l  case  experim ents as  d ie -

ouaaed In  I te n  £b» 1*

Zmb, P-2SS C oncentration  Orad lo n t i n  th e  h n r lc h tn r  Cascade* *  In  

drawing th e  g ra d ie n t f e r  t 'w  K*frV~27 combined en rich in g  e&scades i n  I t e r  

Uim 6# Page fc, th e  v e r t ic a l  s c a le  wue chosen, on th e  b a s is  e f  th e  s e r ­

r a t io n  th eo ry , to  e t r a l fh te n  th e  oureea over th e  whole rar.ff Of coacers- 

t r a t lo n e  e o w re d . J a y  e n rie h in c  oasoadt a t  aero product r a te ,  o r  a  

casca.dc tapered  id e a l ly  fo r  ts s p e c if ic  roduct r a t e ,  providing; th a t  

•uoh p la n ts  o p era te  a t  co n s tan t b a r r ie r  co n d itio n s  th roughout, would 

be rep resen ted  by a e t r a i f h t  l in e  on th i s  praphj th e  elope O f trie lin t ' 

would be a  neasurc o f  th e  b a r r ie r  performance a&d m qulpm nt e l s e ,  and 

til® h e ig h t would be a  ne&Eure o f th e  t e m 'a ^ l  co ao a tttra tieas*  On th e  

b a s is  o f  t h e o r e t ic a l  c a l c u l a t i o n - ,  and i n  o rd er to  o b ta in  «axisr.aa pro­

d u c tio n , the k-2fc cascade feed p o in t wac la* er* d , when 9 p e r c e n t pro­

duction  muc bocwi, thereby  itwrefcetnc th e  s i t e  o f th e  on rieh ln j; cascade#

t



This i s  shown on th e  pr&ph th ro u rh  th e  m e o f a  d i f f e r e n t  h o r is c n ta l 

*cale f o r  th e  01? p e r  ©eat curve#

tmlOm ttsscado In von to r;/» »  During the  war y ear o f  1845, th e  cas­

cade in ven to ry  W t  increased  trots, cw* co n cen tra tio n  t o  th e  nex t h i t t e r  

c o n cen tra tio n  to  produce U-CSf* in  ap p rec iab le  q u a n t i t ie s  f o r  shipKenl 

to  th e  Y-12 electro ia& rnetic se p a ra tio n  plant*. O peration o f  f«*2$ under 

o p tin u a  c o n d itio :*  w&e never reached d u rin g  th ic  p e rio d , th e  priisary 

object!% e m e  th e  coebinoc p roduction  o f  th e  E-2S, «ux? Y«l£ p lan ts#

and K-2C o p e ra tio n  under o p tio n s  eond itione  had to  be s a c r i f ic e d  to  » eo t 

th io  requ ircnont*  Ac m t e r l a l ,  o th e r  th an  normal, booc.no a v a ila b le ,  i t  

«  fed  to  th e  cascade to  increac; c i th e r  product c o n cen tra tio n , p roduction  

r a t a ,  o r  cascade inventory* In  1940, a t  SO p er c e n t anS 60 p e r cen t 

p ro duction , the p ln n ts  operated  a t  cpliiiur.. inven tory  requSronenta. At 

the  p re se n t product co n cen tra tio n  o f  approx 'raately  ©< p e r  c e n t ,  th e  

t o t a l  U-23f inven to ry  fo r  th e  e n t i r e  f«2S ^«27  cascade un£er optinur: 

co n d itio n s  would be 6E0 k ilo g ram *  Dp to  S 1 Deovober 10iC# the  o p t im a  

in v en to ry  fo r  ;®4 p er cen t has no t y e t  been aootasulated , liber* th<* value 

o r cmO fc~ r-f5v  f o r  th e  p re sen t f>2!i»K»r7 cascade ie  reuchod, the pro­

d u c tio n  a t  th e  c u r re n t product co n cen tra tio n  t r i l l  be a t  a  mmixam* th e  

c p tim r  &»23E inventory  ren u iren o n t in creases  rap id ly  w ith  product concen­

t r a t io n ,  a lthough  the  t o t a l  um iius; inven tory  decr;aoec (s in e s  lower process 

precBuros e re  re q u ire d ) . However, production  r a te  a t  a  flared product 

oonoen tra tlo :. does n o t vary very ra p id ly  w ith  the  15-SS5 Inven to ry , when 

the  inven tory  i s  near ©ptiausa, f r i e r  to  11 June 194 D, a  Method f o r  c a l ­

culi, t i n r  th e  cascade inventory  w e n o t esfcfebliefseci* i t  was n o t u n t i l  

th e  p le n t  m e  producing o a te r la l  a t  7 p er cen t co n cen tra tio n  th a t  a

C



W 0  S E C R E T -

s u ita b le  inven to ry  c a lc u la t io n  m e  performed* ^

2-11, mtBfeoun r|ffusion  Plant Schedule of Operation and AetuaS 

Shlprarntou -  Bis ta b le  p resen ted  in  Ite r; JIO* £* fttg* to  f£# e a a g m t  

tfee product ihipM at coBsaitwent* as approved by the D is t r i c t  Engineer, 

w ith  a c tu a l  tk ip n en te  to  Y*»X8 o f  enriched u rcn iv c  haxaflueride*  I t  w i l l  

be observed th a t  ©osr o f  thf> e a r l i e r  proposed p lan s  were n o t r i f l d ly  

f i x e '  ac to  r a te s  o r oonoentn-t ions * This ic  a  r e f le c t io n  o f  tho e f f o r t s  

m d e  d u rin g  th e  e a r ly  periods o f  o p era tio n  to  o b ta in  mxftmurc p ro d t» tio n  

o f U-fSE fro r. th e  ooKbined o p era tio n  o f  n lon te  whose o ̂ o ration  ha?, never 

p rev io u sly  been te s te d ,  awl which, therefore?, wore fo in r  throu;-h ft period 

o f rap id  development* th e  continuous inereaee  its tetswlodir® o f ope r a t  ion , 

to  fa th e r  w ith  the  c o n s tru c tio n  o f  a d d itio n .il  o p e ra tin g  f a c i l i t i e s #  re ­

qu ired  th a t  m a y  o f  th r  p lans b» changed before they  were oor.pletoly 

c a r r ie d  out* ( I t  nay be noted hare  th a t  the* p roduction  plana have been 

designa ted  by consecutive- numbers s o le ly  fc** ta b u la tio n  an* re fe ren ce  

purposes, The p la n s , ae  approved by th e  D i s t r i c t  E ngineer, were never 

r e f e r r  6 to  by any p a r t ic u la r  p lan  msaber*)

10 la ro l. 1045 to  Ur* ('.* T* Felbeek, Vic©-’'re s id e n t o f  th e  Carbide ace 

Carbon Choa&oale C o rp o ra tio n  aws»rise<5 the  r e s u l t s  o f a  r e e t ln y  held  

csa Sr February 194C, to  d iscu ss  combined o p era tio n s  Involv ing  th e  K-5r, 

ft*SO, a a f  Y -lf  p lan ts*  fh s K ee tln f woe a ttended  by rep resen ts*  iv«* o f 

C arbide, K ellex C orporation, Tennessee h a s tm n  C orporation  (o p e ra to r of 

th e  T-1Z p la n t)*  and re sp e c tiv e  o p era tio n s  o f f ic e r s *  tho fo llo id n n  i s  

a b s tra c te d  fro®  th i s  l e t t e r  to  e s ta b l is h  tt«* p r ia a ry  o b je c tiv e  o f combined 

o p e ra tio n s , as  s e t  down by th r  D i s t r i c t  Engineer# This E»otin~ planned

Colonel K* tm K lchols, D i s t r i c t  K urineer, in  a  l e t t e r  dated
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th e  course o f  a c tio n  f o r  Msgr o f th© opoffctlnr p lan s  whloh were to  

fo llow s

nios po in ted  ou t 1& th e  a o e tio g  re fe r re d  to  ab o w , i t  ie  
e s s e n t ia l  t o  o b ta in  the  caselKir; euE u la tlv s  f in a l  product through
ii eo u b ln a tio n  a t  K*»2C# fi«£Q# one Y-12 p lan ts*

"] ursuout to  uaderotasKSiisg; reached a t  euoh n e s tin g  th e  _ 
p re se n t p r is e  o b jec tiv e  o f the  K«£t: p la n t ie  to  produce 1,1;'. 
n a te r i a l  and 80€ s m te r ia l  f o r  use o r  feed  to  th e  Y*3L2 p lan t*  
T ^ re a e n ta tlv e s  tr tm  K*®0 s ta te d  th a t  m a te r ia l  f ro n  &-00, both 
product and u a c tc , w r e  s u ita b le  fo r  w c  fee food to  th e  K**2£ 
p la n t .  i:.ow w r, c e r ta in  s tu d ie s  in  t id e  ©otmeotloa n u s t be. 
nod# to  d e ts r r J n r  p ia r if le c tlo n  neeeaeary  before  in troducing  
such M ate ria l to  th© K««S& p la n t •**

*ao0Srdlese o f  the  mthoc! o f o p e ra tio n  to  be used ( fo r  
K«S8) i t  m s  th© consensus th a t  tho  m x &mm a so u s i o f  1 .1  
® at© rial should be produced u n t i l  th e  ou tpu t frsm  tho  lo*rer 
cases wore requ ired  to  o b ta in  e a r l i e s t  p o ss ib le  p ro d u stic : 
d a te s  f o r  tho  20?'- a r t e r i a l*  (bee f la n  1 ,  approved 10  taareV
i m s . )

’•prodtw tion o f  th e  20‘ ‘  s sa te r ia i should beg in  a t  the 
e a r l i e s t  p o ss ib le  Hate* I n i t i a l  requlreew nts Of m to rS a l  
a t  t h i s  ocn o o n tre tio n  w i l l  be oowoafeer© in  th e  ranfs* o f 100 
to  200 k lio '* o rjs  Of ixraniuu* th e  Y-12 p la n t would be capable 
o f  ©enemlag th e  I n i t i a l  requirem ents o f  t h i s  jn a te rla l a t  th e  
naxinur. r a te  o f p roduction  by K—2D* As aeo u ra te  d e te rr.in a tlo n  
o f  i n i t i a l  requirem ents a s  w ell a s  sxjbsequsnt d a i ly  req u ire— 
©eats w i l l  be fcubnlttod to  your o f  loo p r io r  to  production  a t  
t h i s  © onooatratlon*

*2 would l ik e  to  «opfca«in© th a t  th e  g re a te s t  inc«fc.&:. in  
f in a l  p roduction  r i l l  be r e a lis e d  th rough  ©odblnatlcr: o f  the  
K-2r> and Y-1T: p la n ts ,  whan 20" feed n a to r la l  can  bo wad© a v a i l ­
a b le  f o r  ©berge d i r e c t ly  to  th e  Y«*12 Bote p lan t*

"P la n t o p era tio n s  co n d itio n s , bo th  in  Y«*12 and fc«Ct, ®ust 
be ©aOUElnsd and d e ta i le d  c a lc u la tio n s  nur l  to  s»d« a t  sue! fclm© 
th a t  10 o r  h lfh o r  p roduction  ©an be a n tic ip a te d *  The f e a s i ­
bility Of us in;* 10 ,  20 ,  o r  sons In te rn ed  ikt© co n cen tra tio n  
n a to r la l  as  fe©3 to  th e  Y-15 Sots p la n t  © n  th en  be aot o rai o©d» 
I t  i s  understood* however, th a t  i t  i s  d e s ira b le  to  com pletely . 
u t i l i s e  a i l  Y-12 Bett ©apaolty a t  th© e a r l i e s t  p o ss ib le  d?-tc.r’

Changes in  production  s©hsc#©s to  protluo in te rp e l la te  eanoen-

t r a t i o n  smfcerlal were a u th o rise d  when the  p lans showed an  Increase In

C



tlie D i s t r i c t 1* o v e ra ll  product ra to*  Thic ie  note In  a  l e t t e r  to  P r .  

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

*«oferenoe ie  m de to  tn* l e t t e r  o f  10 U&reh In  which t !se 
im ed ia t©  object!*©  Of th e  K«t6 p la n t was etc.tod to  be th e  pro­
d u c tio n  o f 1*1:1 an f 2® M ate ria l f o r  u a t as  foot! to  th e  Y«*12 
p lan t#  The l e t t e r  poin ted  ou t a ls o  t h a t  th e  f e a s i b i l i t y  o f 
uoiii* none in term ed ia te  co n cen tra tio n  ssr-terial a s  feod to  th e  
Y-12 Beta p la n t  would be in v es tig a ted  to  d a ta  on a c tu a l  plU n t  
op era tio n s  a t  K-2f. and Y-12 bceone a v a ila b le  ***

"A production  study  m de on th e  te a ls  o f  th e  above sohedule 
(P lan  XI# approved IS May 1645) in d ic a te s  th a t  i t  ie  t t o  c o s t  
fav o rab le  schedule to  d a te  **.

"£»tudlec r i l l  con tinue a s  f u r th e r  d a ta  on a c tu a l  performance
o f th e  E*8B and Y-1E p la n tr  a re  eo lloo ted*  Schenoo o th e r th an  
th e  above w i l l  bo au th o rised  when th ey  can be shown to  be rsore 
fav o rab le  towxrd M eeting our o b je c t Ivss**’

The eaphasl*  j-lacvd on rap id  c ipraentc o f en r ic h  d M ateria l

to  Y-12 in  th e  e a r ly  e ta^ es  o f o p e ra tio n  ie  noted in  l e t t e r  to  I>r*

Felbech free* Colonel Richolc dated  4 June 1945«

• is o to p lc  a n a ly s is  w i l l  be m de by K*86 and such In fo r­
m ation w i l l  be fu rn ished  Y-12, b u t eh ipatm ts w i l l  c o t bo de­
layed pending re a u lta  o f such assays*

" In  th ic  connection , I  trfsh to  emphasise th a t  th e n  « u e t 
be no de lay  on th e  p a r t  o f K-2C in  tm n o fe r r in f . th i c  r a t e r i a l  
to  Y-12 isned la te ly  upon w ithdraw al frot* th e  p lan t* 1'

In  th e  shioraent o f  OTU o f increaoirv* iso to p ie  eo n o en tra tio n  to  

Y-12, c e r ta in  plane o f OTtcraticn c a lle d  fo r  the r e tu rn  of Y**12 Beta in ­

ventory c  te r l f c i  When i t  was rep laced  w ith  eeeja h igher iso to p ie  concen­

t r a t io n  o a to r ia l  frcsa K-2C (Plano I I I ,  approved 29 dune 1£>4C# and IV, 

a ppr evsd 24 Ju ly  194~)* th e  proposed schedule f o r  th e  re tu rn  o f  oxide 

r e te rS a l du rin g  P lan I I I  was a s  fo llow s t

1* That Y-12 re tu rn  th e  7 p er cen t fe ta  Inventory  e a t e r i a l

a s  i t  ie  repluooC by Q p e r c e n t K*2f> ahipeKrots, and th a t

t*ie r e tu rn in ' r a te  br> 8D p e r  cen t o f th e  ehlprw ot r a te



o f  0 per oen t feed* 7f> p er c e n t o f  th e  d lf fe re a e e  be­

tween 80 p e r oen t and 100 per e en t o f th e  d a lly  r a te  

would be shipped by 84 Aufust 1040, ead 2f> p er een t o f  

th a t  d iffe re n c e  would r e m in  e t  Y-12* The f i r s t  re tu rn  

rau te rla l in  the  f o r e  o f  t r t  orange ox ide, 00*, m e  to  be 

received  by K-2f- no t I n te r  than  f iv e  days a f t e r  I n i t i a l  

d e liv e ry  o f  G p er oen t t u t o r i a l  to  Y»12, and w u ld  have 

a  u ran ius co n ten t no t le s s  than  60 per e e n t, th ie  sarae 

requirem ent ap p lied  fo r  th e  period  during  ah ieh  B : o r 

ce n t M ate ria l was; be inf* re  placed by I f  p er c en t n a terS al*

2 , Shat K-2E be prepared to  eoop le te  th e  conversion o f a l t  

re tu rn  rats, t e r  Sal no t l a t e r  th a n  € Miguel*

S* At a l l  t in e s  during  the  c r i t i c a l  p e rio d , through £1 4u ly ,

K—2E can pvarantoe un in te rru p ted  d e l iv e r ie s  o f s u ita b le  

s& te r la l to  Y-12.

As Kore Inforsasiion was obtained on the  I.—SB and Y—1‘ o p e ra tio n s , 

th e  proposed schedule f o r  th e  re tu rn  o f ostldc f r a : ' Y -l? m s  nod I f  led  frc r . 

th e  previous p la n , and approved as  mm o f  th e  requirem ent, f o r  f la n  T?*

Tii© m a te r ia l to  bo re tu rned  f ro e  Y-12 f e l l  w ith in  th* folio* in f conditions*  

1* Be tu rn  of a p p ro x ira te ly  160-180 o f  u ran lae  a t  a p p rc a i-  

a a te ly  7*0 p e r een t p u r ity  in  th e  fa n s  o f o r  l^Og, o r 

a  Eiinture th e re o f , a t  a  p u r ity  o f  no t le e s  than  91 p e r 

oen t u ran itts  © sides, n o t ©ore tJmn P°r  0im* c i t r a t e  

r a d ic a l ,  and h&vinr a  tao isture co n ten t ae  low as  p o s s ib le , 

and a  d e n s ity  ae h ifh  ao possib le*  This was to  be- re tu rn ed  

a t  a  r a te  o f  no t le ss  t!mn I f  k r  o f  u ran iun  per day f r ith  

the f in a l  eh lp acn t by t  August 134S*



O  £* * • * " «  o f  W3 fcE um nlu*  « t  t p p r t t t a t o l g r

10*8 p er cent* w octing the  above ehfttsle&l e p ec ifio a tio n a#  

t h i s  m te r i& l vus  to  be re tu rn ed  a t  a  rsinisam rat® c f  4 fe£ 

p*r day* beginning: no t to re  than  th ro e  day® a f t e r  d e liv e ry  

to  Y»12 o f  th e  f i r s t  21 p e r c w t  ix  t e r  Sal*

Zm S t a r t  d e liv e ry  to  K«*2F) o f  Alpha production  a t  a  r a te  o f 5 

k f  o f um niuc nor dsy a t  approx I r a te ly  11 per oont p u r ity  

m eeting th e  above eh ea lo a l e->eclfle .tionfi no t l a t e r  th an  two 

days a f t e r  d e liv e ry  to  Y»12 o f f i r s t  anount o r  21 per e en t 

m ateria l*

With re sp ec t to  paragraph Z above, It, **s f e l t  t b s t  I f  th e  Y-12 

Alp’*  X p la n t w*s producing: a r t e r i a l  o r p u r ity  free .te r than  20 per cen t a t  

th e  t k y  Y -l? began to  rece iv e  20 p er o^n t n a te rS a l tram  1*88, i t  would be 

£  : d e s ira b le  to  keep th i s  product a t  Y*>12 fo r  p ro cessin g  through the Beta

track® d ire c tly #  Furtherm ore, i t  n&e believed  p o ss ib le  t h a t ,  w ith  w odifi«d 

o p e ra tio n , t'ne Alpha 13 product could be ra ise d  to  20 per O'-nt p u r ity  by 

24 Ju ly  1965, In  th ic. o&se, i t  would a lso  be ad v isab le  to  r e ta in  th e  

.Alpha I I  product f o r  us: d 3 *eetly  in  the  T-I2 Seta p la n t .

The fo llo tf ia c  ta b le  shows th e  d i f f e r e n t  m u re s  o f  oxides received  

fror: T »l£ | t i e  fcS p e r  c e n t ©r.ide m e  used in  th e  c r i t i c a l  m st. satporlwsn ts  

a t  X*10# an^ th e  80 p e r  e^ n t « a t r r i a l  vr. s used in. o r i t l o a l i t y  m xpertm n tc  

a t  R«2G, ( I te r ; Ho. 1 ) .
Average

Eatoe Received frets Y»ir ?«- Uranlur. Coaaentration

F i r s t  Oxide ID Ju ly 1WC •  £ August 1&4C 1S4*60 7*'D

Second Oxide 11 August % m ** S Juno IMG 8*2*80 12.K

th ird  Gxlfia 4 October 183f •  K  October 1&4P 41*ep S3*

Fourth Oxide IE Hsreh 1MC •  20 Hay i m 170*72 SO.



Th© 7*8 per c e n t ,  1SJ*8 p e r s e a t ,  enfl 18 p e r oen t m a te r ia l vme 

fed to  the  1W£B e&seade* a s  shown In  I te r , Mo* S» Paf© ®* ^  SO per c e n t 

oxide w«s shipped to  Y«1S fcs OF f o r  feed to  th#  T«*12 Beta tm «ke as 

d isooesed below* Although th e  1S*$ p e r  c o s t  oxide M a te ria l t  o shipped 

th ro u fh  g Juno W4S* th e  m jo r  p a r t  o f  th e  oxide m e  sh lppsd  during  

A ufuat, Sentonber, and Octobor |M £ *

I t  t r i l l  be noted th a t  th e  previous discussion . hte been con­

cern© ' w ith  wMcimtr: produotion  o f  ©*»235 fre ts  th® soab iasd  o p era tio n  o f  

a»6 Y*12, p r io r  to  end ta n id S a te ly  fe llsw ta g  th e  d ro rn in r  o f the
r

f i r s t  a to n ic  bosh on C A uguit 194% Tho r e m la la r  p lans an*! d iscu ssio n s  

ar© ©orseeroci w ith  subsequent peae?>»tlr» e ^ e ra tio a  o f th e  eoEhlm* p lan ts*  

In  J04C* approval m s  received  f r a :  th© P l s t r i a t  Engineer

to  w ithdraw s a te rS a l  o f  80 p e r s e n t  is o te p le  e o a e en tra tio n  f o r  © pecit1 

h a ia rd s  e r i t i o a l i t y  aapsriaS B ts whlah were to  be performed a t  K»2£#

(P lan  VI« approved I I  February 1M C), *fels re~ulr©5 th a t  produet o f  

two d i f f e r e n t  © onoentratlons be withdrataa# On© product a t  2&*.‘ p e r s e n t ,  

« 3 to  be withdraws a s  a  c ldc s t r e a n  a t  a  rat#. Of »*S leg o f  Wft&ltt* p e r 

day, and shipped to  Y«1S a s  feed to  the  Beta traofes* th e  o th e r  p ro d u ct, 

a t  80 p e r seat*  free: t h '  to ?  o f  th e  eeaeade, was to  be trithdrawn a t  a 

r a te  o f  1*0 ten o f iatuaitta p e r  da.."* sHi*psd to  >**1S f o r  conversion  to  

cs5 do, arn! l a t e r  re tu rn ed  to  B«4JC* In  T’lar: VI, R evision  XV* approves!! I?.1 

A p ril m e ,  I t  wan decided  t lm t  th e  aide w ithdraw al o f  20 p e r  cen t would 

bo d isco n tin u ed , and th a t  th© e n t i r e  p roduction  o f th e  &*Ef- p la n t would 

be a t  SO per o aa t © oneentratiaa* Ynle e n t i r e  o u tp u t o f  W t  m e  shipped 

to  Y«l£, an* th a t  aaaeunt which war. above th e  d a l ly  fe©<* req u lra^ an t o f  

th e  Bett. t r a c t s  wa^ to  be re tu rn ed  to  S*Cf ae th© oxide f o r  th e  SO per

I f



oen t c r i t i c i . l i t y  experim ents* the  e n t i r e  E**2B production  wa*.. to  bo 

shipped to  Y«!& u n t i l  approxim ately 170 kg o f  u m n io a  a t  80 per cen t 

had been re tu rn ed  f fo »  Y-12 as  Bhor.-i in  th e  ta b le  on ?'fere 11# A fte r  

th e  &»26 S p ecia l hasferds M ate ria l had been accumulated# PJfcjj VII m e  

approved by tJie L 'l s t r ie t  Engineer on 27 y&y 1&»C, to  sim ply ?»12 w ith  

approxim ately 10#? kg’ o f u rvn iir. a t  ?0 p er een t o f  foe;! n a te r la l  fee 

t<ake«*up requirem ents f o r  th e  Y«*1S Beta traehe*  the res&inin;: p o r tio n  s 

Of th e  K—25 p roduction , approxim ately 1*0 k f  of* o ra n im , m s  to  fee s to red  

a t  K-5.0. 6c W ( , pendinr d ec is io n s  t e  r a is e  the  leo to p ie  co n cen tra tio n  

o t  S*£6 above 80 p e r e n t#  Because o f the f r e a t  eooooBic e lrn if le a s e e  

Involved i t  o p e ra tin g  a t  hij-her co n ce n tra tio n s , ev -ry th fn c  p o ssib le  %m 

done t e  e«ttpl<*tc th e  p lan  f o r  produo in:: 60 p e r oen t ro a te ria i a t  tV*e 

e a r l i e s t  p o ss ib le  date*  As a  r e s u l t  o f ejcporionot gained durin ;; l o r  

prosBurt o p e ra tio n , a f t e r  th e  f i r s t  p lan ' ( f la n  V III , approves 7 June 

1946) f o r  60 per c en t o o ra t io n  was d iscu ssed , i t  had been found th a t  

p ressu res  c lo s e r  to  ©ptlKUE could be adopted* This sseant t h a t  a  looor 

IWiSf inven to ry  would be requ ired  fo r  producing CO per een t n a t e r i a l ,  

and acco rd ing ly  would decrees® the  e to e k p 'le  and th e  Has- req u ired  to  

e t a r t  production  a t  60 p e r e -n t  concen tra tion#  The ex ce lle n t perforsa&soe 

e f  thf-> cascade f o r  the  Month of June, to g e th e r w ith  the red u c tio n  in  

a te o k p lle  requ iressen t, ss*6c i t  p o ssib le  to  re v ise  the  s tep s  in  t h t  

schedule so th a t  the  com pletion d a te  o f th e  p i. »  would bo on o r  before 

6 Avgust lO if (P lan  V III , re v is io n  I ,  approved 1C July  194£}»

Since th e  eleo tro jaapnetie  p la n t wee unable to  handle wraniusa 

f a a te r id  e f  an  ieo to p ie  concen tra tion  p re a te r  th an  SO per o e n t, i* wi.e 

requ ired  th a t  t*P~- blend n o rse l w a te rfu l v i th  “ he 60 per eon t s ia te r ia l

IZ



to  produce CTg o f 80 p e r »en t concen tration#  A ll 60 per eon t p roduction  

abovt' th e  da^ly  • a a s t tn e n t  to  Y-1E m e  e to red  e t  E*»26 ae UFg to  bo «used v 

in  the  fu tu -e  p lans f o r  r a is in g  th e  iu e to p le  co n cen tra tio n  to  Pf per 

eent* The fee? m t e r l a l  a t  an  I s o to - ic  cencentrr. t ie r ,  o f  0 .00  p e r e e n t 

war th e  Y**12 Alphe inven to ry  m a te r ia l ,  whleh m e  eoitwsrfeed to  e t  ar. 

e ff» t.rec  s ite *

A fte r  s u f f ic ie n t  da ta  accumulated to  e s ta b lis h  the p ro ’uo- 

t i v J ty  o f  th e  F -25-;*?? cascade e t  h irh e r  ooneentretionss, the D is t r ic t  

E r^ lneer approved the  p lan  f o r  In c reas in g  th e  co n cen tra tio n  to  8f p er 

cen t (P lan  IX, approved 1 9 Ootober 104f)« K ffec tivo  ? Deeorbor 1940* i t  

we<? neees®a*y th a t  Y-1P be supplied  ir ith  th e ! r  d a i ly  re g u lre se n t o f SO 

p e r  e en t a a to r la l*  To avoid w ithdrawing s id e  s tr e a c  m a te r ia l e t  50 p e r 

e e n t,  and thereby  d is ru p tin g  th e  t e s t  performance a t  65 p e r c e n t, i t  be­

came necessary  to  convert th e  80 p e r cen t sp e c ia l hazards m a te r ia l to  

UF,. a t  K-2S, end to  ah tp  th ic  t o  Y -l? f o r  feed to  th e  Beta traofcs*

During th e  t o t a l  r e f lu r  p e r lo t ',  vftiloh s ta r te d  C hoveishcr IMS* i t  m s  

discovered th a t  beoaxtsc o f  th e  p r e s e n t  o f  an  Increased  amount o f IM254* 

e p n ro r ira te ly  t  p e r  c e n t,  a t  th e  to- of th e  cascade, the  p la n t  a t  ex -  

p erien o in f  A lf f i« « l t f  In  r a is in g  th e  co n cen tra tio n  o f  ifeSSS to  81 per 

o e n t, and wee re q u ir in g  a  longer period  of t o t a l  re flux*  I t  then  becan© 

ap p a to a t t h a t  th e  0-254 co n ten t a t  th e  ton  of th e  cascade would have tc 

be reduced in  o rd er to  reach  a U-2SC co n cen tra tio n  o f  85 p er cen t w ith in  

a  reasonable  period* To do th ia*  i t  was decided to  wltJidrat? top product 

a t  a  d e f in i te  r a te  reg a rd le ss  o f th e  e f f e c t  on th e  U-25E concentration*

I t  w&s p red ic ted  th a t  the  ton c o n cen tra tio n  would f a l l  approxim ately 

1 nor e en t, b u t “Would gradually  r is e  ao th e  0-254 co n cen tra tio n  decreased*

14



C E 6 R D P

This s i tu a t io n  wade i t  neoeasary to  extend th e  1 le t te d  amount o f epee Sul 

h&sards r a t e r i a l  shipped to  T*»12 over a  lo n re r  period  o f t in e *  ( la r  IX* 

Revisions I ,  I I ,  I I I ,  and IV .)

£ in -e  the oxide* and recy c le  feeds have been tab u la ted  above, 

they  fere no t included in  th e  ta b le  o r  fffefe 10 o f  I t e r  t*
\

In  on e a r ly  p lan  of o p era tio n  (F lan  I I ,  approved 12 Hhy 104 ') 

no n en tlo n  o a t oode o f  s to c k p ilin g  any o f the p roduction  t u t o r i a l  fo r  

in s re a s in '' coneentrfetlon fro© I  por oent to  7 p e r e e ^ t ,  and th e re fo re  

I t  m e  no t shown in  th e  approved p la n , liowcver, th e  astouat o f  recy c le  

feed v i t M r m  i s  noted in  th e  ta b le  o f  Iters fco, £ , l-'afe E. In  l a t e r  

plane (F lan  I I ,  R evision I I ,  S8 June 1945, and f la n  IV, £4 Ju ly  194E) 

e  schedule wsut approved f o r  th e  s to c k p ilin g  o f isaterife l tc  be used in  

subsequent p lans o f  o p e ra tio n , b u t, because o f  th e  nethod o f keeping 

in v en to rie s  in  th e  e a r ly  period  o f o p era tio n , no se p a ra te  records were 

kept o f th e  s to c k p ile , i . e . ,  fe ll th e  w t e r i r l  withdrawn from  the  cascade 

m e  kep t in  one s to rag e  aeeourt*  rim I«12 is a te r ia l  was shipped f r o r  t h i s  

accoun t, and th e  r s n a la ie r  was onsidered s to ck p ile*  T herefore , I t  m e  

necessary  to  re p o rt th e  w ithdraw al period fee the e n t i r e  period o f op era tio n  

a t  7 p e r oen t and 10 o r  cen t (see  ta b le  in  Iter* So* £ , Fare £ )•

The various approved feed r a te s  a re  shown in  the  ta b le  only 

on th e  A*.tee they  becant o T e e tiv o *  The feed n&ter. in  each cast continue 

u n t i l  a  change in  d a te  i t  noted in  th e  tab le*

F u rth e r d iscu ss io n  o f  the  c o r re la t io n  and co o rd in a tio n  o f K*4f> 

and Y«*18 p roduction  sciiedulos ie  contained  in  Top S e c re t Supplerxmt bo# 1*

f
1C
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m t m x L BUAflCE

8 -1 , Uranium ?3t; lan cc . •  Sic fo llo rd n "  t a b l r  «hD«$ th e  f in a l  

m a te r ia l balance on uraniuta fror* th e  bofrlsmin^ o f  o p era tio n s  through 

£1 tooerlie r 104C, The e s o a lle n i aproeaont between th e  in p u t and ou tpu t 

i« p u re ly  c o in c id e n ta l, t i m e  th e  p rm to a t  accuracy  th a t  can be olalbaoc' 

f o r  c e r ta in  o f th e  Q u an titie s  aa3 analyeou ie  plue o r  tsinus t  p e r e a s t  

on th e  o v e ra ll  b tlunoo .

Input

R eceipts

F llo -ra n s  B m nlur 

03C,S60.e?

Output

f i lo ^ r - jg  l¥arJ,u

Shipaoote 81,£2G,8f)
Produet in  Storaj-e £#48 
S tored  ao Feed*

frtt'iehod ■2,710.S1
Jio rm l 3?,784*86
Depleted 689,886*80

X« r-rooeea l f  ,807*Sf
I& boratoriee and 

fcevolopraent l,70C ,lf.
I - eovery Or»eratlen£ 19G*0i/ 
Vasfcc and Scrap lty4S8#80 
Known Loss 185*73.

T otal Input 03G,849.C& S o ta l Output 981,091«S1

8*2, S-&T Balance » ’«» T!jc fo llow ing  ta b le  f iv e s  th e  f in a l  

r a to r i i .1  balance on ttrariiia-SDO fror: th e  b#gitmlti{* <*f op era tio n s  

through SI Deoembor IS4C, A pain, th e  fegraarasat 'bebaeoii in p u t and 

ou tpu t ie  c o in c id e n ta l ,  v.

?io, 8



Input Output

Klloenfcas Xfr8ZV> Ell©-***®® O-SB'»,nw ■«i.iwi wnmaw.iin m—i'.iiiimhhmmmv ■*»■*■'n> wnwiw■»— wmwwmw

Sooeipte ‘ 7,187,40 ShigMmte 1,540,29
M M  in. Sterag® 8*80
Stored tie Food*

fcnriobcd 63,01 
Sornal 2 ss .se  
Depleted 4*#44&#44

In Frooese 611,80 
Laboratory and

Lovelopm nt 14.94 
B>e»«Wy Operations S.OD
tauBte «n£ fiorat* 7v#04
Known Imv 1.S0

T otul In p u t 7,1S7.40 Yotal Output 7,04£.27

• s *s * ConauKptlop, •  2h© tasknad  leer, f ig u re  (d iffe re n c e  botwoen 

Input end o u tp u t) includes tho "eoneunpHoe " o f  proeess eh leh

ie  defined  a s  tl«; continuous! d ep o s itin g  o f uranSvcr; tx*terSal os t . l l  eurft.ee3 

l a  th e  prooeac a re a  exposed to  rro eesc  pec, th e  i s o m t  d eposited  ©ti any 

u n i t  a re a  Ie e - a l l ;  approxim ately IS ,500,000 square f e e t  o f  su rface  a re a  

e re  e.rnesed t o  » P *  She consumption ©f proeess ra te r i& l f t ®  th e  tofJLm tnc 

o f  o p era tio n s  through SI fceoonber 1&4C has been estim ated  a t  £,400 k ilofrw au 

o f u m n l u o r  147 kSlo/rraiaB o f  HraslMWtiSS, AlthOUf4i th e se  f ip a re a  eheok 

c lo se ly  w ith  th e  unknown louse;. o f  6,£S7#7£ kilopmr.-x o f uraniun ead 

145.82 kilos**** o f  tJmni\r>*CC-L.# I t  ehould be noted th a t  th ese  consumption 

date, a re  based upon e x tra p o la tio n s  and a s s tn p tio n c j p re c is  lor. i s  p lu s  o r  

s in u s  40 p e r  oent* Too problem o f  a cc u ra te  d o te ra la a t ic n  o f  p la n t eo;>*» 

aunptlon  i s  beitsp a ttack ed  a c t iv e ly  by th e  C onsum tion S ec tio n  o f  th e  

Uranitrs C ontro l and: In sp ec tio n  lo p a r ta e n t (V ol. b, Ja r*  ©-")•



4-1 • tfolfc Cent o f  ) rode-1 a t  Per Con*. Iso to n ic  C onsoatm tlon*

Since th e  Carbide fend Carbon Cherrloala C orporation Monthly o p era tin g  co c t 

f lu c tu a te s  over a  r id e  roace (Vol* C, liar* 1 1 -2 ), and production  o f  DC 

p er o 'u t  r a te r l& l  bar bees c a r r ie d  ©tit du ring  tfs© aoo&i o f Dooocbor 1946, 

on ly , w ait coo l Hus been c a lc u la te d  o r  th e  basic  o f an  ee tim t® d  ro r.th ly  

c o s t  f o r  t!*> o ix -aon th  period  f r m  1 «fenuary 194? t i s r o t #  SO June 1947*

An average f ig u re  o f  $S,SC1,07P p e r  ©r eiOG,€22 p e r  day ie  e c tlc a te d  

In  a  fo r  S ecre t re p o r t  dated  51 boo sb e r  1S4C, e u b je e t "P roduction Cost 

D ata, P-S6 aw*! *-49%  froK  Lt* Colonel ?«:* « ,  Cool- t e  Ur# W* «J. TT llllaae.

©tie f ig u re  Includes th e  ro o t o f  n o rm l food, oodod eh e a lo a lo , Cteveraaeat 

fu rn ish ed  t u t o r i a l  ( h e l iu  ,  te lephone , ra ilro a d *  Ooveronent b i l l s  o f  lad  Sag, 

Geveroesent purchased m a te r ia l,  t ©Vermont t r a n s f e r s ,  n itro g e n , and 7*V*&* 

e l e c t r i c a l  power) and d i r e c t  c o s ts  o f  tiie t p n t t l l t g  co n trac to r*  I t  docs 

no t include In d ire c t  co a ts  (euoh a s  o p e ra tio n  o f  th e  to w n slto , o r  Oovor -  

m a t  overhead), c a p i ta l  eoa t a n o r t ls a t lo r*  o r I n te r e s t  o k  land* Approasl- 

m t a l y  £*C0 fcllorsttac o f ©-C5C a t  0C p e r  c e n t co n cen tra tio n  were produoofi 

pe * day d irrin f tho  Month o f  booesibor ( i t e r  L, I^age 7)* T herefore , tho  

o p e ra tln r  c o s t  o f  producing U»SSr- a t  an  iso to?Sc c o n cen tra tio n  o f  84 per 

c en t I s  e s t lm te d  a t  approsciisatcl - #45,389 p e r k ilo y m  *
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K - 2 5  AND K - 2 7  PLANTS

PRODUCT 
.850  V  -

WASTE

F M A M J  J  A 
-------------------- 1946 ----------------------------__________________________ u*to

INVENTORY
.7037,

WASTE
-661%-

C U M U L  A T  IV E 
U-235 5 - 5  0

KILOGRAM
M A T E R I A L

I Q A. *1



Y-12 O X ID E  F E D  TO K -2 5  AND K -2 7  PLANTS

12 .3/i

C U M U L A T I V E  K IL O G R A M S  
U - 2 3 5  C Y - 1 2  R E T U R N E D

J F M A M J  J  

---------------------------------------------  1 9 4 6  -------
A S O Kl D 

----------- 10 45 -------------------- *

URANIUM 
OXIDE J



K - 2 5  W A S T E  FED TO K - 2 5  AND K - 2 7  P L A N T S



PERCENT U - 2 3 5  IN PRODUCT AND WASTE

J F M A M J J A S O



W A S T E  PRODUCED BY* C A S C A D E



*

I

•
H i

fwxw

URANIUM 235  P R n n i T ^ p p

1600

1500

14 00

1000

1600

1500

1400

1300

1200



C
U

M
U

LA
TI

V
E 

KI
LO

 
G

v«v*> tvSv?* !*!*!*!•$«
»v !v.w wK* . m  >v Xv;v»v »%v.ySv .v.w  •»!♦>: *!♦!•!•!•!s® Iviw . »  >!♦>!•!• .:*»

Vi v«%v« v%v*v *vav • >:¥& >:*:❖
a? '*vaw  ►%%>?♦•♦?« y*w«A '  a * - ___ _ _ ■

SPECIAL HAZARDS 
3 0 X  MATERIAL

Jssss
/Si § mJ m  mm  m m  a©:®

, -©SKti?(:>£©:•>:• o:»;6 •: ;o::§k i o::»::o : >:&&? ;o:-®cl; c ©:-9:o 
•

FEB. MAR APR MAY JUNE JULY AUG. SEPT OCT NOV. DEC 

------------------------------------------1 9 4 5 ------------------------------ ------------------*
MAY JUNE JULY AUG SEPT OCT NOV DEC 

---------- 194-6------------ ---------------------------------------------------------►



U-2 35 CONCENTRATION GRADIENT IN THE ENRICHING CASCADE
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h PPBOfga SQBtEggLZ '■? OP^ATIOl
?~.ODCCTIC* ?LA* 
Mrs 0? APPROVAL

r t f !  3TABI DAM £303 SO SFA81UM to 38 
FBI DAT

&MS91 
-HI GST

I 1 A pril 17 'Jay 280 1,
10 March 1345 13 May U n til 30,000 

kg Oraalwa 
I s  produced

430 1,

I I 12 .'ay 3 June :*» sh lpnen t •

13 3sy 1949 10 Juas 19 Juas 27,0 7,
19 Juas 4 August 3 .7 7 r iw
$ August 23 August 3 .7 14 rlM

30 August 31 Ceeesfeer 3 .7 20 rls«

I I  (He*. I )  
4 June 1349

10 June Cats 1-12 r e -  
|u iro s  on ly  
maks-ttf

11 T,

Cats 7-12 
re p a irs*  on ly
nske-up

Jo data 
sp ec ified

3 .7 -3lffees1
t r a t lo i

I I  (S a r . I I ) 23 Juas 30 Juae 3 .7 7,
29 June 1349 24 Juas 30 Juas D ifference between 7t

I I I
23 JUCM 13 4S

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

1 July 31 July 377
tratloi

29 Juas 2 July 3.7 7
3 July 24 July 10 3

25 July 12 August 3.7 3
13 August 3 Sspteaber 10 13
4 September So date 3.7 3 »t lei

specified 13



sassoss w u i i f i  tLAWt s c u m s  n? o m n t rr:w

-avm w m anzw  iasqs 
m i m r  m t  c i s t

i . i
i . i

S'

SO 0-235 TO 38 
PBOEtTCED pet TAT

3.09
4.73

CAILT ’JQRMAl. r  SD 
3ATS -  JS OHSltJJf

359

iISCKU.ASET.PS 
AILT FfBO 3AT3 

SO M AW mt -  1*t3HT PWI

7 .0
7 r ls *  to  14 

14 r i s e  to  20 
20 r i w  to  30

1.39
0.26 r is e  to  0 .52  
0 .32  r la «  fco 0.78 
0.78 r lM  to  1.11

S ta r t  1 Juao 
1228

3-50 Tla to ria l*
75 -  30 to  0 .90  
a u d r a  140 
575 -  400 to  0.67 
"mxissia 700

Ca 24 'Say i t  aaa ieoiiod  
th at 3-60 ?ro*iuet ahouli 
bo fad to tlia eaaoaio la  
a a  asaount «o?aparable to 
tho prom otion o f  tho 
3-60 p lant. 3ohodale o f  
3-60 ?ro iuctlon* 
tay 2283 0.55 
Jun» 1340 0*89 
Ju ly  2082 0 .83

7 .0

iig h a s t ooncan- 
t r a t i o a  a t ta in a b le

7 .0
7 .0

Highoat 
t r a t l o a  o b ta in ab le

I
7
9 |
9

IS
o* le s s  tham 

13

0.77

0.239

0.269
0 .9  
0.333 
1 .50  

l o t  la a a  than* 
0.563

S ta r t  1 Soptoiifeer 
1333

10
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n - t

jr f.PROVEL BCHEPOLK Of OPERATIVE

PEOnrCTIOS HAK 
DATE OF APPROVAL

iv
24 Ju ly  1946

I f  (Rot.  I )
12 O ctober 1946

IV ( * s r .  I I )
IS  Woreaber 1945

D ili 8IAEI

to Ju ly

2 August

10 August 
26 Auyuet 
26 feeptesaber

12 October
1 December

16 Rcreaber 
1 L«camber

DATE *Ku

2 August

9 August

io  xm niM  to m  
m m c E z  m«  m y

Yotal produced 
s to red  a t  2-26 1 /  

8.T

£4 August 10
24 Septeaber 10
We dete  sp e c ified  6

1 December T
So date  sp e c if ie d  6 .6

20 Roveafcer 7«0
16 January 6 .6

COfCHTaAT]
« e i« c t sra

l o t  le s s  tl 
11

S e t le s s  t! 
11

* 22 
n

Hot le s s  t  
t l

Rise to  26
26-26

2&-J1
24-26

IV (Rev* I I I )
16 January  1946

26 J a m a ry  1946

VI
11 February 1946

? I  (Rev. I )
6 March 1946

VI (faeT. I I )
21 Kerch 1946

16 January

24 January 
$  February 

16 February 
4 Kerch

6 February 
6 February'

10 February

16 March

1 fcarch
4 Icarch

21 Bay
6 June
1 Septeaber

19 fcsarefc

Ko date  sp e c if ie d  8 .6

6 February 6 .6
12 February So shipment* 

4 March 6 .6
So date  sp e c ifie d  6*6

7 February 
9 February 

16 March

S key

S March
20 May

4 June
21 August
21 October

20 May

So shipments
6

(9 .2  
(1.6 
(9 .2  
( 1.6 -  1.6

11.6
(9 .2
( 1.6 

£ .2
9 .2
9 .2

(10 .2  
i 1 .6

24-26

Rise to 81

24.1 
24 .6  r is e

80
(26
(80
(S
(80

2€.e 
(26.6 
( 20.0 

80 r is e  t :  
82 r is e  t  
24*6 r is e

i 26.5 
(80 .0

I



COSCESTSATIOS RAMS S3 U-255 TO M DAILY SOHfeSL FFFD HISCn,L.^CU3 
3SIG5TT FK1 CElfT PROttJCED PER DAT SATE -  19 URASIUM MILT TEED RAT%
___________________  _________________  __________________  m  v u x v m  -  m tim r  f s r  w b

Hot la** than*
11

Sot la s*  than* Hot le s s  thaaj 
11 0.407
21 2.1 S ta r t  1 September 4 S*pt«ab«*r: D is tr ic t
23 2 .S  1553 au th o rised  standby o f

Sot la s s  than* 1 .38  S-50. A ll uranium
23  shipped to  X-25. •

Rise to  25-28 1*55 -  1 .82  S ta r t  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 1

Else to 51 Bise to  2.64 2
«a «■

54.5 2.95
34.5 r is e  to  57.0 2.95 r i s e  to 3 .15

ee «•

30 2*4 2 /
(28 (2 .5 8

(50 (0 .4 5  2 /  1
(28 (2 .58
(30 ( 0 .4 5 - 0 .4 8  2 /

28.8 5.11
(28.9 (2 .47
(30 .0  (0.450 2 /

30 r is e  to  32 2.78 r i s e  to 2.94
32 r is e  to  34.5 2.94 r i s e  to  3.17
34.5  r is e  to  35 3.17 r i s e  to  3.25

(28*3 ( 2.72 S ta r t  19 Skrehj I:
(50 .0  (0 .4 5  2 /  500 0 .55

11



i i ' 3

PER CK8t

>Jf

ACTgiL 3gTPK?lft3 TO Y-12 

OATS STAST CATS JEHD

20 Ju ly  

5 August

24 August

AVSSASI KG niASIUM COlfigSTMffOSr 8AS0S AYSHAQB 10 9-231 
SHIPPED PEB DAT S3ISHT PS3 CEKT SHIPPED ?®S DAT

4 A u g u s t 

23 August

11 O ctober

•h ip scn ts

10.61

12*53

22.74

23.30

2.39

2.32

12 October 14 So-remfeer

IS  Kovember 30 November 
1 Oecssber IS  January

7.77

7.32
8.23

25.81

29.78

1.99

2.18
2.32

16 January 23 January

24 Ja m a ry  6 February

7.61

7.09

27.38

28.07

2.12

1.99

7 February
8 February
9 February 

10 February 3 March

So ehipmsnt 
5.10 

So shipment 
(9 .3  
(1 .34

30.23

(27.10
(30.00

1 .54  j /

(2 .52  
(0.402 2 /

4 Bareh 18 Haroh (9 .28
(2 .62

(27.00
(30.08

(2.51 
( .785 2 /

19 March 29 March ( 1 1 . 0  
( 1.45

(27.00
(29.93

(2 .9 7  
<0.434 2 /



) l ~ $

tun  s j jo s
CENT

i

AVSttGS xa 3-235 lAXLT KS'MAL TtS® MlSCEU.A;*&C-03 
m tW SD  ',;f 3  DAT n m  -  K-3 UHAIIUM DAILY FFSD 3AT2

2.9* 1574.3

1 .31  1350.1

KGt 0RA8IPH -  1BIGHT ?B1 CSgg

1474.88 20 Ju ly  thrm 25 J u ly
17.74 0.35

2.33 1505.35 7 Auguat th ru  21 3«pt**5*r
106.40 0.35

n

3 . 1 3  1322.55 IS C«e«aber th ru  4 January
2.32 1404.11 69.03 0.57

13 January th ru  15 January
44.12 0.75

2.12 1423.33 15 January  th ru  23 January
70.41 0.73

1*99 1285.30 24 January th ru  5 Fabruary
33.20 0 .75

•  2245.2 27 February th ru  3 Marah
1 .34  2 /  1213.7 31.54 0.75 
-  1213.7

(2 .5 5
(0.402 y  1235.9

( 2 .5 1  1251.5 4 sfarch th ru  3 March
( .785 V  31.39 0.712

5 Sarch thru 13 Xareh
353.00 0 .35

(2 .9 7  1212.5 19 ia ro h  th ru  29 'a rch
<0.434 t /  595.95 0.55

f;



t a - i

■

P  APPROVE?? tCgEBPLE 
'..
r m m c tm n  iu x i 
ItUTE or APPHOY JkL

TJ (Rev. I l l )
6 A p r il  1946

n  ( i e v .  IV) 
16 A p ril X946

VII
27 Kay IS 46

Tin
7 June 1946

)

VIII (fcsv. I )
16 Ju ly  1946

VIII (Ms?. I I )
6 August I94C

or OHSATIOS

EATK START M ir; ISO IG UBAEICM TO m c e s e s s m i
rmme&) mot m j MEI6KT fSI

SO March 5 A pril 10 .2 26.8
4 A pril 16 A pril 10.2 27 r i s e  *

16 A pril 16 May <10.2 C*0
( 1 .8 (80

IS A pril 16 A pril 12.00 SO
16 A pril 16 Kay (10.02 (80

(  1 .6 {80
16 Kay Me date 12.00 80

\ S pecified

22 May 26 May {10.2 (SO
( 1 .8 (80

27 May Mo date ( 8 .6 (SO
S p ecified { 8 .6 (SO

11 June 14 June ( T.60 (SO
( 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

1£ Hum 22 June ( 7.60 (80
( 4.60 (SO

23 Jurn 8 Ju ly ( 7.60 (SO
( 6.60 (SO

9 duly 17 Ju ly lo  ah ipecn t •

16 Ju ly 6 August ( 9*6 (SO { «
( 0.72 (60

b August 24 October ( 9.6 (SO (61
{ 0.72 (60

« >



AT
■xtttartpatw w  x a * »  ko b-233 to  s i  
JSISHT rI8  CUT PSCDUCSD IP8K MT

;:A1LT ??CS*MAL FSB* it3<3SLLA3gC03
h a ts  -  i s  m k n m t  m i l t  r s s a  iu ss

XO b'RABIUX -  MIGHT m  cm

Z7
23.3

r i s e  to
(30
(SO

so
(30
C30
30

30
2.T3

3.75 r ia a  to  3.06 
(3 .06 
<0.54 3 /

3 .60 
(3 .03  
(0 .3 4  3 /

3 .3

(30
(30
(30
(30

(30
(30
(30
(30
(30
(30
30

(30
<30 ( fel*od)

(30
(30
(30
(30

(30 ( c le a i )  
(30

(3 .03  
( .54  y  
(2 .3 3
d .0 3  y

(2*23 
(1 .3 3  4 /  
(3 .2 5(I.?? y
(2 .2 3d .33 y

2.33 1 /  
(3 .3
(3.2 y
(3 .25  #d .33 y
(2 .2 3
(i.33 y

(2 .3 3  7 /
(o .43  y

S ta r t  11 
600
13 Jttsa 
333

JttOOl

th ru
0.53 
1 August 
o .ao

S ta r t  13 June* 
300 0.33

23 June 
500

th ru 30 J u ly
tu tf l

(30  (b lend) 
(30

(2 .83  7 /  
(0.43 y

Start 12 Jep teo b cr 
1233

13



I  3

: c m  Jg ll 'S f-m  TO Y-12 

ATS JTA8T DAIS £*»

30 Swroh 
4 April

IS April 
13 April

23 V vj
24 May 
27 Hay

A1SSAS1 13 3BA3HW C..KC7 STATICS 8ASQ3 
3HIPPSD M* DAT 78IQBT ?S* CKSV

S A pril 
11 A pril

13 r*<s**bar 
21 May

23 say 
23 'iay 
11 June

1T.1T
3.57

11.53
12.14

10.43
2.38

(9 .4 0
(2 .79

23.97
27 to 30

30.01
29.08

30.01
29.83

(30 .00
(30.11

V/ lAQg SO 0-233
.m ir r m  r m  oai

4.63
2.83

:AIL*
SAff

3.43
3.53

3.13
0.88 4 /  

(2 .82  
(0 .84  Y

r to  o c* ra tio n  o f tfe* p la n t proceeded aa ooted in  3 tap  I .  P lan  f i l l ,  pending 
d e a la ie a  ? len  ¥111, E ar. I  -  V erbally  approved 2 J u ly  wad approved by l a t t e r  on

12 June 9 J u ly 7.19 29.30
12 Jana 22 Juno 4.33 30.04
23 Juts* 30 June 4.57 29.97
10 J u ly 19 J u ly ’o 3 b i p n « n f c -
20 J u ly 4 Auguat 8.97 30.10

20 Ju ly 4 Auguat 0.80 30.00

2.15
1.31
1.37
m
2.70 7 /  

0.38 y

1

1

3 Auguat 24 O ctober (9 .8 3
(1 .97

(30.40
(59.89

2.39 7 /
i a » y



/ « ?

PA
t *  CESf

>V SAOS S3 U-233 
F U  3AT

AIL7 SUttUL FUED 
RftfE -  S3 UHA81UM

ilSCSLLAaaDOS 
DAILY fESD HAH
xa uranium - miobt jsr csig

f
9

4.63
2*83

1329.98
1298.3

30 Umreh
223.29
302.32

th ru 3 A p ril
0 .35
0.53

1  3 .46 1347 16 :*c«ab«r th ru  21 Hay
« 5.33 1297.58 733.33 3 .53

1  3.13 1339.7 22 Mmy th ru  26 :2*y
3 0.86 4 /  326.33 0 .55
0 (2 .8 2  1396.01 23 W f  th ru  U  J u »
1 (0 .34  y  632.41 0 .53

4 «* noted in  itm p  I ,  F lan  W ill ,  p*adi»s sufcaiM ioa awl 
p ro w i 2 J u ly  «ad ap|>row4 by l a t t s r  oa  16 Ju ly  1946.

0
4
7

0

0

2.15 
1.31 4 /  
1.37  y

2.70 7 /

0 . 3 « V

0 2.39 1 /  
l . U  4 /

1294.3

1297.20

1296.49

1292.26

12 Juaa th ru 4 Ju ly
392.43 0.53
23 Juna th ru 9 Ju ly
322.33 0.90
16 Ju ly th ru 17 Ju ly
346.70 0.53
10 Ju ly thru 19 J u ly
339.31 0.90
20 J u ly th ru 22 J u ly
309.73 0 .39
23 Ju ly *,hru 4 August
376.34 0 .53

5 August thru 24 Octal
1302.71 0.53



1 3 - 1

AWROyit? gCBBgCtt OF Qr£ >-ATIuK

PSQDUCT10K tu rn  
® m  OF A P P E  AL

DATE START DATE XSD EG tJKABIUV TO BE 
PB>HJCm  PDF. BAY

CCfCEST^A'
mum n

IX
19 October 1&4C

26 August 
26 October 
2 December 

19 Kovembcr

€ fcovemcer 
1 December 

lb  leeember 
16 December

hmj&mm p roduction  
£0 shipment 

12.0 
T otal p roduction

60
. * »

SO
• 96

IX (fcev. 1)
2 December 194$

2 December 
2 Iccember

28 leeemV.er 
2c- December

6.67
T otal production

SO
96

XX (kev . I I )
9 December 194C

2 December 
2 Decesfcer

26 December
28 December

6.67
Total production

SO
Sot le s s  * 

94

(leer. I l l )
9 December 1946

6 December 
6 December

2? beeem&er 
28 December

6.67
2.76

SO 
Sot le s s

96

IX (Rev. IV)
10 December 1946

10 December IE January 2.76 BCt le s s  1
SJ y

H3TES* 1 /  S to ck p ile  d iscussed  in  I  te e  2-11.
Z f  S pec ia l Basards M a te ria l.
* /  S pecial b&sardc M ste ris l Shipped w ith Y-12 fcete feed  (eee I t s *  2 -1 1 ).

4 /  S tored s t  1 -26.
j> / feed  tc  Y-12 from accumulated 80 p er s c a t  s to c k p ile .

&/ k n tir*  60 p er c sa t production  o f  5 .8  kg o f  ©~256 per day mas to  fee bis®
7 /  *0 per cen t m ateria l produced by blending 2 .66 kg o f  D-2SS s t  60 per er
6 /  M ste ris l recovered from *0 p er c en t sp c c ia l hmsards experim ents.
9 /  C oncentration  wee fix ed  s t  94 p lus o r  minus 1 p e r c en t in  l e t t e r  detea :



a ^ c z a m tic ir  lUSOS SO B-235 TO '-■! TAILT SCRSaC ’ilSCSLtABPC?'3
■at . n a iT  ?'a owe mam&so m  oat hatib -  n  ssam tw  m il t  m so  a m

* S3 TJHASItm -  NEXSBV P*P

lo tio a  60 Mmximtm p roductioa 4 /

SO 3-8 9 /
*loa

30 2.00 3 /
sioa 35 *

30 2.00 3 /
lion  Sot la*# th&a 

34

SO 2 . -30 8 /
•o t i*aa th aa  2.58

i*

Jo t l«aa th a a  2.56
3 V

aaa I t a a  2-11 }*

!ay «aa to  fca blendad to  30 par c a n t.
1-235 a t  60 par e r s t .
;p a r is a a ts .
; i »  1 a t t a r  datad 30 *©*®bar 1946 from  L t .  C ol. « .  S . S a i th ,  J r . .  C h U f, P la n t 0 para tio n a  Sroup
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1 tern*!, ssmtsms TO y-12

date  ST&St rATT? KID AVER ACT'' KG VRMflUIT 
SHIPPED PEI OAT

eescE irm n o i?  kawoe 
WEIGHT PER CSOT

AVERAGE KG U-25! 
SHIPPED FSS DAY

i J- ' 1’ v*-' W 4

25 OctOber SO October 6.41 60.06 5.85 4 /

25 O ctober 1 Eecember Ko shipment — •

The o p era tio n  o f  the  p lan t proceeded w ith  shipment o f SO per cen t s a t  
d ec is io n  by the D is t r ic t  Engineer to  product Ufg a t  a top  concen tra tion  le

2 December 
S Decomber

5 De oember 
5 December

9.71
1.70

50.07
34.12

2.92 6 /  
1 .60

6 December 
6 December

27 December 
9 December

5.62
0.698

29.63
95.68

1.68 8 /  
0.653

10 December 51 December 2.83 93.23 2.68

Group.



/ 3 - Y

now umm jnm m  sa tr-m  aily xuhl ?ssd a“ f“ £ 2 *
V -  a t  j s x m n i  fbs cat *at* -  i s  osaskm  A a r  r r e a  bats

£0 USaSIOM -  tglJHT .'gft CEMt

3 .8 5 * /

1279*36 25 Cetob«r th ra  3 Z nm bm r
1449.89 3 .35

t o f  30 par can t m ate ria l as not«d l a  Plan IX, S«v. I . ,  pending
a t  a  top  o cao aa tra tio a  l*a» than 35 par c e n t. (A?prtrre4 in  ? lan  XX# « a r .  n j

t 3*96 3 /  ^  1287.74
‘ 1.80

1.68 a /  1325.31
0.853

2.88 1295.15

i


