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ACAO09 5t7P EST TEB IS 6 1  PB328 BE560 

B ALA154 L O P G  PO TalUX PLAIWILLF, FIASS 10 513P EST 

JOHM LARE U S ATOMIC ENERGY CON?! 
_<*-I+- - I" - 

1IV OF LFCEI.!SXFIG Ab!D REGULATIONS GE2MANTOWF! MD 

W.Ft DOCKET 70-639 SFPf-$85 1fITE.i 2E:FEFXEICE TO YOUR TELEPHOYE: 

CALL OF 2/ltQ/6fs THE FOLLOW&i\lG A2DITIOPTAL ZMFORMATION SHOULD 

BE INCORPORATED INTO OUR REQ'JEST FOR LPCENSE AMEMBF'ENT 3ATEP 

12/23/60: CHARGE WEIGHT OF 4.6 K G e  W-235 FALLS WELL UNDER SAFE 

T H I C K  WATER REFLECTOR THIS UOULB ASSURE A SAFE COPKDZTIQPl XP! 

ROLLED PLATES EdlLL BE SEPAR.bTED BY 12" EDGE-EDGE FURII'IG ALL 

JUBSEQVENT OPERATIOMS OR STORAGE P R I O R  TO VACUUM ANMEALIVG 

(REF TIE?-7086, PAGE 13, RULES FOE INTERACTING UPIZTS, PAR 3 )  
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UNfTED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25. D. C .  

IN REPLY REFXR TO: 

4 plolzp$r 
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U, 3. Atomic Ene~gy Comisasfon 
Washinaton, B. C, 

lkttentfong Ir, 5. C. I)g1ane$, Chief 

Weferenoe; meket 70-159, Special Nuolsar 
Eicmrefng BPanch 
Dive of Limeris ing and Regu1at;ion 

Mate r i a l  Piaense #18re 
Our l e t t e r  7/3/59 

Gent 1 erne n t 

Enclo,aed you w i l l  f i n d  drawings of the 
birdcages which we ant i c ipate  using f o r  storage 
af the PaDC 25.6% enricrhed uranium derbies a s  
mentfonsd in our lfaesnee amendment request of 
7/3/59. n e a e  &&wings were ina i iver ten t ly  left 
out when our a p p l i a a t i o n  was matled and ohould 
be considered RB a part of our application. 

We hope tha t  this omission-did no t  

V e r y  truly Tours, 

Inconvenience youe 
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A p r i l  30, 1959 

United S t a t e s  Atomic Engergg Comiss ion  
Licensing Branch 
Washington, D, G, 

ATTN: Mr, Charlea McCallwn 

Gentlemen 3 

please refer t o  our correspondence under Pocument 70-I-3Q 
with regards t o  the amendments t o  extend our s p e c i a l  N U C ~ Q ~ ~ P P  
Metals License #185 to 250 ki logram of c o a t a b e d  U-235 an 
enriched metal, 

We have repl ied  t o  the comment8 vktich were gfven i n  regard t o  
bu i ld  up of mate r i a l  in p i c k l f n g  tanka as w e l Z  a s  comrnents re -  
l a t i n g  t o  avoidance of  c r i t i c a l i t y  durlng shipment, 

We hope it w i l l  soon be p o s s i b l e  f o r  us t o  Pecelve o w  fu l ly  
a m d e d  llcense which w3.l. l  p e r m i t  UB to proaehd with the m u -  
fac twing  phase; of o u r  core cant rac t  w l t h  power Reactor Develop- 
ment Corpwation, 

V e r y  t r u l y '  y o w s  

JHD/b8 



. : .. 

JUf4 5 1359 

RECEIVED 



. .  c .. . . . .. , 

SOLUTION AND f PAIL OF’ SQLIB MATERIAL TOTAL QUANTP%I% 

MBIR’ED 350 GWAPIS OF U235 PER SHIPMENT 

w AC VUE874 m MEb 
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PINE 81 DUNHAM STREETS 
Ameeodo,uroe. 
ATTLEBORO 1-0090 

U ,  S .  A t d c  Bnergy Co 

bttention: H r .  Charlee W e C d l m t ,  Licsnafng Brmneh - Divislon of 
WatBhlngton, D. C. 

C i r l l i l n  Applicati on 

Sabject: 

Reference: 

Amendment t o  DIiW F e a s i b i l i t y  Report #DEH-S. 

DEM Applfeation Dated Janru ry 13th. for 
Amendment t o  Licenee SHM-1 Q 5 .  



u.S, A t m i c  Energy Comma, 
Mr, Charles McCallum 
A p r i l  9,  1959 
Page 2 

2, Oxides - ~3.11 be packed in g lass ,  %Grew cap bot t l e s ,  fi 
the stme contd-nsr type  as the original a m q l e e  (1 gal, p a l l a )  
ma. qnmtity 70 p, U-235 per p a i l .  

Chipa - w i l l  be packaged togethsr wlth We oxidea In the 
s w e  containers (anax. ipo gm8. a-235 per p a i l  incltacklng the  
content of' the oxides),  

3. 

Interim agreement by tdephons or te legrm t o  a l l o w  these samples 
to be shipped muld be much appreciated glince the tine factor i a  
extpemely c r f t i c a l  in our current pPogram. 

vsmpy truly  JTOlaZ-8, 

D.,E, MAKEPEACE: DIVISION 

CAC : Be 
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United States A t m l c  Energy Commission 
Dfvir!on of Llcenslng a n d  Regulation 
Gerrnarrt~wn, Mary1 end 

PINE D U N H A M  STREETS 

Attention: #r .  Donald Nussbaumer 

January 5, Reference: Docket 70-139; SMH-185; Our letter of  
Davl s o n  Ch&mlcel Company: Docket 70-143; SN&i 24 

Gentleman: 

As indicated In our !etter o f  January 5, 1962, we kava a consfdtreble 
quantity of enr iched uranlum-containlng scrap materfal which we anticipate 
shipping to B refinery f o r  reclamation. I n  order to effect th is  reclamatlon In 
the most economical manner, we propose to convert the metellrc uranium t o  the  
oxide form b e f o r e  shtpplng. The procedure t o  be used for m I d a t l o n  of the uran- 
ium will be as follows: 

The uranium a1 loy (90% U, 1% Mo, 25.6% U-235) wi I 1  be cut Into places 
no greater than 1" i n  length, e n d  w i l l  be spread l n  a t h l n  layer ( i e a s  than 
1/2tt hlgh)  I R  a s t a i n l e s s  steel tray which is llned wlth refractory pwder. 
?'he maixirnelrn batch weight to be used w l l l  be 5 kg. of alloy, correspondlng BO 
1.15 kg. U-235. Af ter  loading, the tray wlll be charged fnto a 6" dTarnatar 
Rorlzontal slectrlc furnace whlch w i l l  be brought up to a temperature of 800 - 
900' C . ,  where Tt wlll be held for a perlod of time necessary to effect 100% 
oxfdation. Oxygen or a l r  w t l l  be Introduced a t  a metered flow rate to ald I n  
the cxidatlon o f  the uranium. The furnace d o o r  will be exhaust vented, wlth 
vezpgrs balng pulled thr-mgh a ceramic pre-fllter and then an absolute filter. 
After oxidation has been completed, the container wlli be covered and allowad 
to cool I n  an e n c l o s e d  Ide w i  1 1  be vacuumed f rorn t h e  
corltziner Into a ndust r T a 1 vacuum c 1 caner 
equipped with an vent. The bag will be weighed, 
and t h e y  placed 10" long for  s torage  p r l o r  t o  
shlpnwnt. 



February 9, 1962 

The shfpplng contafnw w t l l  conslst of a 5" dlmster schedule. 40 p i p  
wklch i s  wsldad In posittan In the center of a 55 gallon steel drum. 
of the plpe wl 1 1 be flanged and gaasketsd to prevent any access of water. 
metal cans conta tn ing  the  oxide will be placed in each plpe A I c k  wII1 than be 
salad for shfpwnt.  

Tka top 
Thrae 

Thls contalner deslgn has been previously submitted, and approval has been 
recalved by Dawlson ChmIcsl Company (Drawlng No. R H G - 4 6 ,  Bureau o f  ExpIoslvehs 
Psrmlt BO. 1078) for a maxlrnum U-235 l t r n l t  of 1 1  kg. of oxide per contalnar. 
p r q m s e  to receive empty contatners from DavIsebn Chemlcal Company, pack them wrth 
m t e r l r l ,  and return for  reflnlng via excluslve use vahlcie. 

We 

Crltlcallty crlterla which were used I n  determlntng the nuclear safety of 
t h i s  operation were derluad from TID-7016, Rev, I ,  specifically from flgtireeo 3 
and 4, page 15. Aroumrng that flosdlng occurred In the  tray whlck Is 518 x 406' 
x 1-1/2i1 h i g h ,  t h e  H/X r a t l o  for the batch slze of 1.15 kg. U-235 has been de- 
termined to-be 105.5,  corresponding to a U-235 desnslty of-.235 kg. per lltsr. 
A safe thickness for  the above conditfon Is seen to be greater than 1.5" frm 
f f g u r a  4. We propose to llmtt the thickness of  uranium to l/2" mxImum whlch 
w i l l  be safe under any condltlons f o r  Isolated slabs. 

I n  order to determine the safe mass to be packed fn the shfpplng conti 
er, we have used data from f i g u r e  3 which gives  s a f e  diameters o f  isolated cy 
lnders. 
t b ~  safes assurnlng full flooding condltfons. This has been determfned by the H/X 
ratlo vhlch Is calculated as 27.6 w i t h  a U-235 density o f  .62 kg. per Ilter. 
T?m data from flgure 3 shows w wxfmwm safe dlameter o f  5" under the a b v e  eon- 
d t t I ons . 

We have deterrnlned that a maxlmum-mass of 6 kg. U-235 per contatner-will 

Our shlppfng crlterla have been derived from TID-7019, table X ,  page 20, 
Slncs the Inner plgs cantatnlng the ffssloneble materlal will be gasketed and 
bolted, we have ruled out the possibility of  Internal flcxKtlng. The matarla1 
# I l l  thus be constdered as a dry salt and w t l i  fa l l  wIthtn such l!mlts as are 
rpaclffed In tab le  X .  
containers 2.5 ft. long Is given as 1818 edge t o  edge. Our contrlners assure a 
?9' edge - adga csnftguratlon by v i r t u e  of their construct1an. 
the form of a trfpd w f ? I  be welded on each barrel to prevent stacking. 

The safe spaclng for an Inftnfte square array o f  Pt  dfa. 

Awl Irons In 

sa to s h i p  thirty (SO) barrels In two (2) para1 le1 rows of 15 
each an e x c l u s i v e  use vehicle. All b a r r e l s  wlll b e  braced sufflclently ts 
prevent  movement while tn transit. Solfd angle calculations have Been per- ' 

formed to vertfy the safe ty  of the proposed spectng. 
angle between the central container and an adjacent unIt hias been detarmlned 
to be .I91 steradfans. The total solid angle subtended by all conta lnws en 
the central contalner lo  less than 1.88 steradIans. Since the k fer a 9' 

The. lntasrsnctlm solid 



- 3 -  

dfmetaerr cyJlnQerr 1s 0.58 (Ref. TIS-7019, Tab e l X ,  page 19) we f I n d  that the 
mlmm a l l w t h l e  total fracttonal ogrlld angle for t h l s  multlpllcatIon facter 
is 25% of 4 K stsredfans. Our total solld angle of 1.88 stetradtano ! s  equtva- 
lent to only 15% of 4 IT wh1ck B S S U F ~ ~ S  us ss safe conflgurettsn with  an sddttion- 
a1 larslfety factor. The proposed shipment thsrefsre wlll meet the provIs1tms o f  
PID-7S19, tabis X ,  end paragraph 3 ,  pages 20, 22, and 23. 

Yhrs request by vfreus o f  Its nature will serve to cancel QUP p r s v f w s  
request of January 5 ,  196%. We t r u s t  t h a t  sufflctent Tnformatlon and f u s t l f l -  
catlan has been transrifttied to allow for  a r a g l d ,  although cmplsta, ewaluatfon 
and subsequent approvsl.  It 1s extremely urgent t h a t  we begin scrap racevary 
as soon ai possible, and t h e r e f o r e ,  It 1s requested that  your lmmedf8te atten- 
tlon ke davotard to thlr matter. Should f u r t h e r  Informatlsn be required,  do 
iiot kesltete to contact us by collect telephone call. 

Very truly yours, 

EWGELHWRD INDUSTRIES, INC. 
D. E. Makepeace Dlvlslon 

Norton H. Weiss 
Health 6 Safety Manager 
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Ttre 
40 * sd tn et rows of  $XI unit$ each. Matsrtql t o  be placed In- 
S t d  contsf 
tabla: 

mbe? of unlts t o  be plated aboard $ha t 

8 1 imfted to mass In &xordarlcc wl th the  fo i  lowing 

Descr i p t  i on Max. U-235/contefner (kg. Referante 

1 .  Sol i d  Scrap 5 . 0  

2. Melt Skull 1.4 

3 .  End croppfngs S * O  

4. Chips 6 hrntngs I .o  
5. Ptn scrap 5.0 

Material in categories I ,  3,  and 5 when packed will have I U-235; 
density of 1.72 kg. pci. liter and 4 cor g H/k ratto 
f u l l  ftoodirrg. t pr6posbd con t 
then the dQns!ty fn figure 3, 
tor of .si31 (POD drier linear d 

rep of? 2 . p ;  
5" t f i  d f m t e r ,  It 

1 tr i n  the fo 

plpe w l l l  swve as the GOntafner for the skull gfvlng 



5 ,  1962 

Sot l d  B calcufattcm have been made i n  accordarbce wtth TID-7036, 
itre that fnteractfon between ccbptalnsrs w?ll not 
td lrtrrgles; iubtended by central unfts of the plpa 
,169 and .1U5 steradian$ reupectfvely, whfch are 

that sufftcient tnformatlan and j u s t i f  Icrtfon has been 
ppruvet of our request In i~ mfnlmum length of  tfme. Should 
be requlred, please contrre% the wrlter by calleat telephone. 

Very truly  ycauts, 

ENGELHARb I NDUSTRI ES, I NC, 
D, E. Nekepcsacs bfvfsron 

N. -H, Wets$ - 
Health end Safety Hanagdrr 
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Formal & Suppl. Dockets 
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State HeaLth 
H. Steele, L@3 
D. George, NMM 
H. J. McAlduff, Jr., OR00 
ET. & Div. Reading files 
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1. , . .' 

COB% STORAGE CAGE PEFZ THAT THIS WZPESmTs SAFE SPACPW 

BETWEEN TIPIi: TVO AILRAYS CAFEAS) SHOULD FURTHER INFORMATION BE 

REQUIRED, PLEASE CALL THE WRITER COLLECT 

ENGELHARD INDUSTRIES INC, D E MAKEPEACE DIW NORTON WEISS 

HEALTH AND SAFETY MANAGER 
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For Div of CompliancR 

E M B I T  8 TO APPLlCATIOh' FOR SPECIAL NUCLEAR 
MATEatALS A N D  SOURCE MATERIALS LICENSE SUBMSTTED 
BY BOWER RSACTOR DEVELOPMENT COMPANY 
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overmodorated U I O )  tha fa F i p r e  2. 

the cero i m  r8rth leer In reactivity t b m  i s  tho ram8 hright Of f-1 plus m t e t ,  

re U t  k antttnuallj docre8r.s ae tho wrtor  level is laword.  m c o  bu PRDC 

Thu, at rll wahr  lmh, bar. frr.1 8 h O  
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D. E. MAKEPEACE DIVISION 
PIM L wumu m m  

A-, #rrW. 
A I I L P . O R O  1-oo.0 

Attenti.!?::: I i k .  J. C .  Delaney 
Reference: 70-139 

't e r, t lemen : 

Thank you very m c h  f o r  your l e t t e r  o f  November 5,  on4 TOW 
p r o i m t  a t t e n t i o n  t o  our r eques t  f o r  a n  allocation of  f o ~ ~  
k i l o g r m s  of U-235,  93% enriched.  

\ 

'Ve  have an  a d d i t i o n a l  requirement i n  connect icn with our  con- 
t r a c t  t o  
structed by PRN. 
c a t j o n ,  wydch I b e l i e v e  our  gresent s p e c i a l  nuc lear  m a t e r i a l s  
?To. 3-85 also provides  f o r  this requirement ,  for havinq 55 k i l c -  
... mams o f  contained uranium lO$ enrlched i n  the  235 i s o t o p e  
(5.5 kilogrsms contained U-235). We intend t o  have t h i s  mater- 
T a l  conr.-erted by Mallinckrodt Chenical and w i l l  use  it t o  produce 
165 p ins  under order f o r  PRDC. 

~ r m € l d  a c o r e  f o r  tbe Enrico-Fermi r e a c t o r  being con- 
'."!e would l i k e  t o  obtein 8n R 6 d - t t i c m l  a l l o -  

We w i l l  a p m e c i a t e  your  cont inued a s s i s t a n c e  i n  processinr: this 
rsques t. 

Thank you very much. 

Very t r u l y  yours ,  

JrsD/bq ( W.siness Representa t ive  



IN REPLY REF!ZR TO 

UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25. D. C. 

N O V  5 1958 
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October ap 1958 
United Sta tas  A t o m 1 0  Energy Comfasion 
Gerraantoam, Maryland 

A t t e n t i o n :  I@. LgalP Johnson 


