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January 28,2009 

MEMORANDUM FOR MICHAEL D. LOHR 
SECURITY SPECIALIST 
OFFICE OF HUMAN RESOURCES AND ADMINISTRATION 
OFFICE OF RESOURCE MANAGEMENT 

FROM: 

OFFICE OF HEALTH, SAFETY AND SE 

MICHAEL L. KOLBAY 
TEAM LEADER 
STATUTORY REVIEWS PROGRAM 
OFFICE OF DOCUMENT REVIEWS 
OFFICE OF CLASSIFICATION 

SUBJECT: Response to Review Request (20090002740-MK) 

This responds to your request dated January 26,2009. 

This is a: 
Complete Response 

- Partial Response 

Final Partial Response - 

Findings/Instructions: 
We indicated the result(s) of our review(s) on the first page of the document(s) at 
attachment(s) 1 (see stamp(s)). 

XX Special considerations apply to this request. This document was previously 
declassified under action #20080001852 on April 23,2008. This action was 
sent to the Office of Health and Safety (HS-10) as a Freedom of Information 
Act (FOIA) request and HS-10 needs to provide summary information 
regarding this request to the Department of Energy (DOE) FOIA office. 

Note that we upgradedldowngraded the classification level of some material to - 
Top SecretISecret and/or Confidential. 

Note that we changed the category of some material to Restricted Data/ - 
Formerly Restricted Data and/or National Security Information. 
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The document(s) at attachment(s) - islare denied in itsltheir entirety. - 

We bracketed in the DOE classified information and/or Unclassified - 
Controlled Nuclear Information (UCNI) that must be deleted from the 
document(s) at attachment(s) prior to release. 

We indicated next to each bracket the appropriate FOIA or Mandatory - 
(Executive Order 12958, as amended) exemptions. 

We confirmed that the document(s) at attachment(s) islare properly classified - 
, and we have marked itlthem accordingly. 

- The document(s) at attachment(s) - does not/do notlno longer contain(s) DOE 
classified information and/or UCNI, and therefore, we have no objection to 
itsltheir declassification and/or release. 

The document(s) at attachment(s) 1 islare Unclassified and does notldo not 
contain UCNI; therefore, we have no objection to itsltheir release. 

We declassified the document(s) at attachment(s) -. - 

- Where applicable, we indicated the name(s) of other agency(ies) and/or office(s) 
that we recommend review the document(s) prior to itsltheir release. 

We defer to your office regarding the determination of - 

Details and appeal procedures for the requester are at attachment -. - 

OpenNet Requirements are at attachment -. - 

You are also reminded that if you determine any information must be withheld, - 
your denial letter to the requester must be coordinated with the Office of thelyour 
General Counsel. 

Please address any questions to Raymond F. "Mike" Rudell at (301) 903-6728. 

Attachment(s) 
Report, Re: DO0014603 (U) 

cc W/O attachment(s): Regina G. Cano, HS- 10 
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Document Type: Report 
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Y-1. +OpatLur. - In go.rr1, tb. r m f ' & i h g  eprrtioru (up. 09) 

aonrfrtwd of r mdam%oal orcuhing utd (gripding aC tko ru we8 to r 

f h a  aataQ material, tbe trmkmnt of' t i d m  Hndg. m u W  rith wid fa 

a further tror-t rlth crrustio and other o h d e r l e  to premipitata the 

ure.uiunj ud r f b a l  rotutbg or drykrCr, op.ratlon to produos tbs re- 

Sirrsd material ar eittrar blrok wide (uranium e d s ,  U&) or ar roQ 

8rSt (#Mum twaa&k, Ilegt&~). 

T b  grwrr h l o p a d  aad uaed by tb, Vltro Manuiroturhg 

C a q w a y  for their owmtroial burirwrr. uod rubrsqtwn%ly wed in .t;hair 

o011trwCs rrith tha M m b t h a a  Ui r t r ie t ,  had bean dentgnad Co pdme 

roda .rlt. T b  .quiporat urd paces were nroh thiu plant opwrmted 

mt efflaI4LLtly rrrd saormmioally on rsZlrtitrrrly high e;rrdrr area, a t  

\ h, or grc#hr UaQ sententi. Ilbb Yltm reflnsry i r  dosigmd to 

lmmUs crppxhately 44 tam i#r raaiYW d g.psrr om input. 

Tha proe4rr u8.d by Wndo Ualq ud l l e f idq  at its Pert 



-1 fi.br awl fw r p W  o f  .OCY11015031y 

urd eff la ia i t fy  pwrring; amr or tmm&mke aoat;.%uSag asrr #an 

a@ Wg*, * U n h  &ir Probuata p o ~ r y  at  

YW York, ~i(eirrrlb b d l t  rod dsri0a.a tia &rim 0- 

ooaaaatrrt;er at an hput o f  yrp&tely MQ W per month., but 

thrw#a rtlbreqwt p m e s e  Ltlpmrrulwartr iC hnr born porribls to prooclrr 

bath &asriaan and m i o a n  4 1 ~ 0  aonnrwttmto~ at lauah highar nkr (&-a@ 

b p l i w d  @apeIW). C00~11Ldlrutim of  the tarps ai ore, pornrent Us08 rad 

0-r fautmrs hve besa sgcreraary la debrmlnfng Fn -ah rafiner;t. the 

rcsrar3 ore ouwwn%rakr M d  bo rcrPlrr+8. 

Tbm A~mricrus oroa rsm in  Wity tui1iap;r i'rua preritm 

r~oaditta d h r y  @paratiom md rsrr ai -ah fia urrrafum aontent that 

At nu rtacrw.ary to ocmwatirate thm in suotncairrr atagecr a(, or nay. 

W &are t h y  groduebd, k o e ~ r e  of #a a#reerive tnuzrparta- 

tion ohargrr *%oh muld 9tb.Rlrf1e bltn bwm rqulrs8 h trcmapwtiug 

Calrrrado, rhlah rrra J n o  u W i l i a d  ia tJH p d h i n u r y  ommattl,Icfoar 
1 

a.p. 



determine the afficiezrc;~ of refhiag opemtiozrs. Thew o m  rrr(r ba- 

1%-d to Qdomdo in IllotFlrsPbsr 1942 and mfinlqg rar rtarted a mth 

later. A t  th. Uma of the deli- of the orsr, fhs plant r u  .rdU. 

and did not b w  a grodPoC5.m v i t y  of r p p n  tlnan S tarrs uf black 

d d a  prr ronth. h v m ,  the f l u s t  tat a q d d  at tho q e n u e  of 

~CKktSacbr to 8 When h8 1PI &la d a V W '  150 bIU O f  bhck 

oxids per mth when rorkhg 651 African on. bpansioa ma cltarted 

late in 1942 and by Febmaq 1943 the capacity had brrcw raised to 100 

of black oldde per mnth. bfirxkzq operatioas have eontinasd to 

data bath on Africaa orerr aupp1i.d ttaQr ref- contraeta and on 

CamadIan o r e m  fma which the black d d r  produced m sald to the 

To 1 J- 1947, Elclando prudaced, fror Krican ore, 

a p p ~ t ~  1,832 bans of 0%. The btal a o ~ t  of the mrk performed 

under eight contracts ru $2,823,310~ the ccmt of refining BgOg .u 

82,528,660, and the average procer~iag coat uas apprmc3mateI.y W.69 par 

pound of U3Q8 in black oxide. &I addition to the African ores processed, 

approxka.t.4 847 tons of black orids &a- bean prodaced to data froa 

kmclian omr. (Su hpp. FI.) 

b. C o n f r a c t u a l  Arr-t~. A & aq,lalnod in Part B, 



Sldorado, rho, at the outset of the mfldng opurat%onu on African 

e m ,  did not risb to be held &o-We and maponaiblr for 0. 8. 

Oov-+rrt property in their rdineqy, Consequ.z~tl~, mar C~01truct 

U-7405 -4 a d  W-7405 sly-17, the u r a d u ~ ~  content of the w w  was 

a d d  to Sldora& bpt the contracts reqdmkd the contractor to resell 

the total quantity of recovered uranium content back to  the Qovernennt 

at  an i n c m ~ ~ e d  price rhich included the M i n i n g  charges, Under 

subusquent refinfng contracts, ma-, Contract8 b7fi05 a n g a ,  

1-7W5 szy-281, V-7405 mag-318, B-260P mg-21, and 8-26-021 q-s, 
the ore waa accaptsd for ref* Qdorado w i t &  a stipolation that 

a l l  the uranlrrm content recovered wtdd be Nttrrmsd to GotenteQnt, 

Bsrowe of the hportance oi the material, cl-e check0 rere maintaiaed 

on 0parat.i- in emkr to prwrrrr ths mqa%reQ see- ef the work, 

to protect #a hen- itwlehl interest rhich the U, S, Qarsrrmasnt had 

l a  the ~ W a l r  imolved, oad t o  make eertaio thpt all roter%lr re- 

conarsd were  rettuned to the U. S, O o v ~ t .  In addition to raflnhg 

African and Canadian ores, Sldoradn m f h d  crude aoda ualte to blaek 

odQ under Contract  lf-7405 mng-20,. Appendix PI shmm chb caaccrrairrg 

the IItandard Chnriea l  eaapurjr for )~.cocemsiryg emtot i te  orw to rwover 

the rrdiflltmm&am a d  umminm contmt, Wined tror African oru r 

total or apprdmatev 629 tom of ro& .alt containing tbe updrP1eut 

I D M  A R C H I V ~  



of 600 tuna of blaok oxide. Tha mf'lning op. r r t i txu  eoa~~snoed b 
d 

DeoslPbw 1949 and were oandnotsd under Contraotr 18-7406 sng-81, 

W-7405 eng-251 and W-26-021 mg-16. In addi t ion t o  i t 8  work on 

Afrioan orer, Vitro has oarr ied out ref ining of u r a n i u m - d u n k  

aludges (purchased frm Vanadium Corporation of' h r i o a )  under 

Contrrats PI-7405 eng-56 and 17-26-021 eng-7. The high grade 

o r rno t i t a  ore purobsed From the Vitro ?danufacturin& Co., undcr 

o k t r a o t  18-26-021 eng-24, was a lso  prooe88ed by t h e  Yitro Company 

under that oontracD. 

b. Contrretual Arrqementa - A t o t a l  o f  oh re f in ing  

contreats  mra entered i n t o  with Vitro, and under thsee o antraatr  768 tons 

of UgO8 .a soda salt waa re fined t o  banucug 11/ 1547, a t  an average Ug08 

reoovery of &?proximately 97& The t o t a l  oost of t h e  work performed by 

Vitm was approximately #1,205,400 or an average proocrasing oost of 

about $0.78 per polmd of UgOs, produoed i n  the form of aoda s a l t .  - Cats 

oonaerning refinin& oontraatr * i s  shcwn.in Appendix F7. 

7-4. Refinin& by Wnds A i r  Produuts Cowany - - Pr ior  t o  the develop- 

mnt of the project ,  Linde Air Produots Company had bean e q q e d  in the 

snulll-sale produotion of a o m r a i a l l y  pure blaok oxide. The OSRD, 

t h r o w  t h e  University of chicago and Stone L Eebatar Engineering 

Corporation, had mnde arrangements ul th  Linde f o r  the  proaurasent of 

slppll quaa t i t id8  o f  black oxide and had s l r o  dinaursed tha produotion ' 

of rpeo ia l ly  pur i f ied materials by ather prooarses. ~;lntis-ras re lbatsd 

t o  be one of the prtnolpal  proosssing plants  beaause of i ts existing 

.~eooiat ion with the projeot, i t 8  &or-hor in prooersing uranium, . m d  . 
the  h h r - r e l a t i o n r h i p  between its parent eompuzy, t he  ~ n i &  0 u 6 ~ d e  & - 

&RCHIVQ, - 



Cuban [Jarporatiaza, and both the U. S+ V m a U m  (lorporat2an (am of 

the suppllerrr of borcerioaa ors aonoaatrartee of uraaiua) and thr, Ueotro 

~ ~ 1 u q $ ~  C c q w n y  ( d w e  eqariarure in wtallurgbal f L s L t b  rppwad  

ta be valuable to the pmJsat). 

Dm Undo bird oxide plmt located at flo~wauda, Blew Pork, 

rsa ori&aal]S. dari-d nnd b u i l t  for the  pmwsaing of urcn iura-oontaia- 

irig ooncentraCes fron kmrioan om. Tbtbse oaasntrates aon~mci  approxi- 

mrately 10s bhuk czxidsr and 8s vmadLua puntwide ( 0 )  In the Pnll 

o i  1941 a1t;arnt;iona were rsads to the plant; te p d t  the proo~ue- 05 

M r P c a a r  om o-hrataa ooa- fraa 6% t o  1% UyQ0. plt41 prodwt 

ikon t h l o  plant was black o x i b  of a i;rade ac#parrhat rqperior to tho 

n o d  waeraial blaok oxide. 

fa tha prooaar wad by Limb, the om oonocsntrata WW.I 

s ~ u r r i a t d  suliurio aoid and vatar for about tm b w 8 c  EOda  as)^ 

rtks &d&d h t h u  w i d  olurry to praoipihta meti of  t;he hpuritien. 

Tho r l w q  trctrr filtered. The ftlfar o a k  roaa lracfhed w i t h  hat d i l u t ~  

l w k r d  irr a wreak aaid aolutiorr rrith mnsmnlw sulfate to ltum mmmium 

uraftsrta, nhi& wea ramvud h.a?o the alurry by fSlterlng .ad orloin4 

to t ~ ~ a  tba p~ified bladr: odb. POEARCHLVL~ - 



end ~pr~~te a pXwt for rsffaing -am and b r i o a n  ore oonwntrrtas to 

p & u s  blad: oxide In a Mrot okp, for tbs further prtmeaalng of 

I l w k  a d &  to prwluas brom wide in r reoond step,  ond for th uon- 

varufon of brown ovlde iato p a n  s a l t  i n  a t;hird amp. SAW b m  

oxi& aad green salt phaees -8 disoussed aeparqtsly in ihations 13 aad 

8. 'Ih W t a l  o o u s t w t i o n  oost was 88,040,280 for all three etapa, of' 

whiolt $S1,759,Q@  war^ for t lm rdining 8-p. X ' 1 u  conCre.at m a  a s ~ o t i a t e d  

on a ooslbplua-r-Fixsd-PBe basie,with t b  Pixed Pea fo apply to opera- 

tiw o w ,  k s i p  of the Wuia rcriining plant w;as based upon pravLous 

p i lo% plant studlea and dewlop~.lisnt work dona by Untie, Bonafruaurm 

of t i d a  plant lslaor ua?lat;ed i n  July 1948 aud the p l a t  a t a r t a d  into 

opercllim prooerreiyy, Amricrtl oro oolwentmtee (App. B 8 ,  €29). Aft;or 

c o r W  oknrt&g-ug troubles, the refining atxp operotad at aypraxl- 

mtoIy 110$ pf it. d w i p a d  o-fa QP brwaf  blur^^ WB per 

month bomber 1943. In ~ e o & r  1843, crpemtionmr mwe o h q p d  

t-a oonrlarur 1b a d  6% ~ f i i o a u  are. During Mm period Maermbac XWS 

tkroul;h ~QWUIXW 1044, o o n s u  U r i o c a  o w  %b plan* opara- at 

16G of itir daslped aagttolty of 62 W w  & blaok oxide per month. 

In l;h4 Bpring of 1944, o p e r ~ t l o n ~  wwm at a rala of 286% of &signed 

oapaofty. M h r  Eismmhr 19641, at thro raqrpsst of WBMiLson G q w r e  Area, 

LiaQ src%s elkrat ioas in the plant UKi tabnpa In the s~stbod of pre- 

oassing &n otder t a  itlcrroaee the axtmatiotl of tho urw~iuru Q t t r z k m t  Crm 



higher *action, the unit operating cost in t h i s  step Increased 

from a p p r o ~ t e l y  $,80 t o  8.85 per pound of black oxtde. However, 

this unit  coat would ham increaeed considerablymre If othar develo- 

ments In plant operations had not enabled l a rge  increases in output and 

efficiency. In December 1944, operations were changed back t o  American 

ore concentrates, and becauee of developments made during the period of 

operation on African ore concentrate, operating rates of approxhately 

150% of the original designed capacity were maintained through 

Jan- 1946 when all of the  available American ore concentrates were 

conaumed. In February 1946 the Contractor began processfag 3% African 

ore. Approldmately 10,250 toas of ore were processed during the  period 

February 1946 tow 1946 a t  appro&telr ll0% of the rated 
btcauu o f  

capacity of the plant. The plant was shut dorn 18 d* 1946 &dm 

insufficient sui table raar material and has been maintained in stand-by 

since then. Total production t o  duly 1946 mas 2,428 tons of black 

oxide, a t  a t o t a l  operating expenditure of approximtely 1)5,074,260, 

including material M s h e d  by the Government. 

Constmction of a high-grade o re  refinery, st U f n c k r o d t  

C h d c a l  Works i n  S t ,  ]Louis, was s ta r t ed  in May 1945 and completed In h y  

1946. A t  the end of t h e  year this plant was jus t  beginning to  reach 

quantity production. , 

7-5. Concentrat- of American Oras by U, S. Vanadium Corporation. 

The eources of uranium uithin the United S t a t w  consistmi of carnot i te  

O W ,  0rdbaZd.l~ c0nt- 186s than a b u t  2% of r]rr&, sad 8md 

t a i l i q a  from prevbua opersthna f o r  the pnodttction of vanad.&. PDst 

of the uranium avsilable was I n  t h e  fom of sand t a X b g a  Wch con- 

t a h d  f r o m  onequar ter  t o  -half of l% of black d d e  and approxi- 

mately the same quanfitiea of vanadium. Since it would ~PIQ been very 

its source 5n the 
ARCF~IVE- 
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