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DivIsTon of 
Germantown 

ATTLEBORO 1-0090 

Phone : No. At t 1 eboro 

United States Atomic Energy Commission 
Licenslng and Regulatlon 
Mary1 and 

Attention: 

Reference: 

Gentlemen: 

Mr. Dona1 d Nussbaumer 

Docket 70-139; SNM-185; Our letter of 
DavIson Chemical Company: Docket 70- 

January 5, 1 
143; SNM-124 

962 

As indicated in our letter of January 5, 1962, we have a considerable 
quantity of enriched uranIum-containing scrap material which we anticipate 
shippIng to a refinery for reclamation. In order to effect this reclamation ln 
the most economical manner, we propose to convert the metallic uranium to the 
oxide form before shippi-ng. 
ium will be as follows: 

The procedure to be used for oxldation of the uran- 

The uranTum alloy (90% U ,  10% Mo, 25.6% U-235) will be cut Into pieces 
no greater than 1" ln length, and will be spread in a thin layer (less than 
1/21t high) In a stainless steel tray which 1s lined wlth refractory powder. 
The maximum batch welght to be used will be 5 kg. of  alloy, corresponding to 
1.15 kg. U-235. After loading, the tray wlll be charged into a 6" diameter 
horizontal electric furnace which will be brought up to a temperature of 800 - 
900" C., where It will be held for a period of time necessary to effect 100% 
oxtdatlon. Oxygen or alr wlll be introduced at a metered flow rate to ald In 
the oxidation of the uranium. The furnace door wlll be exhaust vented, wlth 
vapors being pulled through a ceramic pre-filter and then an absolute ftlter. 
After oxldation has been completed, the container wtll be covered and allowed 
to cool in an enclosed hood. When cool, the oxide will be vacuumed from the 
container into a polyethylene bag, utllizing an industrial vacuum cleaner 
equipped wlth an absolute filter on the exhaust vent. 
and they placed in a 4-3/411 dlameter metal can 10" long for storage prior to 
shipment. 

The bag will be weighed, 
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.The shipping container will consist of a SI diameter schedule 40 pipe 
whlch Is welded In positton in the center of a 55 gallon steel drum. The top 
of the pipe will be flanged and gasketed to prevent any access of water. 
metal cans contalntng the oxide will be placed In-each pipe whtch w l l l  then be 
sealed for shlpment. 

Three 

This contalner desIgn has been previously submitted, and approval has been 
received by Davison Chemical Company (Drawing No. RMG-46, Bureau o f  Exploslves 
Permlt No. 1078) for a maxImum U-235 1Imit of 1 1  kg. of oxide per contalner, We 
propose to recetve empty containers from Davison Chemical Company, pack them with 
material, and return for refining via exclusive use vehicle, 

Crittcality crIterfa whlch were used tn determlnlng the nuclear safety of 
this operation were derlGed from TID-7016, Rev. 1, specifically from figures 3 
and 4, page 15. Assuming that flooding occurred In the tray which 1s 5" x 40" 
x 1-1/21t high, the H/X ratio for the batch size of 1.15 kg. U-235 has been de- 

A safe thlckness for the above condttlon is seen to be greater than 1.5" from J 

figure 4.  
will be safe under any condItlons for isolated slabs. 

termined to be 105.5, corresponding to a U-235 density of .235 kg. per llter. ,p' 
,/ ( 4  We propose to limit the thlckness o f  urantum to 1/2" maximum whlch b < -  1 

P 
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I n  order t o  determine the safe mass to be packed in the shlpplng contaln- 
er, we have used data from'flgure 3 which glves safe diameters of isolated cyl- 
inders. 
be safe assumlng full flooding condttions. Thls has been determlned by the H/X ,,y + I  

The data from figure 3 shows a maxtmum safe dtameter of 5" under the above con- 
ditlons. 

We have determined that a maxtmum mass of 6 kg. U-235 per contalner will 

.# ratlo whlch Is calculated as 27.6 wlth a U-235 denslty of . 6 2  kg. per llter. 
!I,,\' 

Our shlpping criterla have been derived from TID-7019, table X ,  page 20. 
SInce the Inner pipe containing the fisslonable matertal will be gasketed and 

will thus be considered as a dry salt and w i l l  fall wlthln such llrnits as are 
specifled in table X .  The safe spaclng for an infinite square array of 5" dIa. ~ d ~ ~ ' ~ ~  

containers 2.5 ft. long Is given as 181r edge t o  edge. Our containers assure a 
19" edge - edge conftguration by virtue of their construction. 
the form of a tripod wtll be welded on each barrel to prevent stacking. 

bolted, we have ruled out the possibility of internal floodlng. The material Lr.' P '  '< 

Angleirons In 

We proppse to ship thi'rty (30) barrels in two (2) parallel rows of 15 
each on an exclusive use vehicle. All barrels will be braced sufficiently to 
prevent movement while In translt. Solfd angle calculations have been per- 
formed to verify the safety of the proposed spacing. 
angle between the central container and an adjacent unit has been determined 
to be ,191 steradians. The total solid angle subtended by all contafners on 
the central container is less than 1.88 steradians. Stnce the k f o r  a.51t 

The lnteractlon solid 
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diameter cylinder is 0.58 (Ref. TlD-7019, Table I X ,  page 19) we find that the 
maximum allowable total fractlonal solid angle for thIs multiplication factor 
is 25% of 4 TT steradlans. Our total solid angle of 1.88 steradians is equiva- 
lent to only 15% of 4 lT whlch assures us a safe conftguratron with an addition- 
al safety factor. The proposed shlpment therefore wlll meet the provistons of 
TID-7019, table X ,  and paragraph 3 ,  pages 20, 22, and 23. 

1 -- 

Thls request by vIrtue of its nature will serve t o  cancel our prevlous 
request of January 5, 1962. 
catlon has been transmitted to allw for a rapid, although complete, evaluation 
and subsequent approval. 
as soon as possible, and therefore, l t  Is requested that your immedtate atten- 
tion be devoted to this matter. 
not hesitate to contact us by collect telephone call. 

We trust that sufficient Information and fusttfi- 

It 1s extremely urgent that we begin scrap recovery 

Should further informatlon be requlred, do 

Very truly yours, 

ENGELHARD INDUSTRI ES, I NC. 
D, E. Makepeace Division 

Norton M. We1 ss 
Health E Safety Manager 

NMW: pmr 


