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MALLINCKRODT CHEMICAL WORKS 7“4 <

FINE CHEMICALS FOR MEDICINAL, PHOTDGRAPHI
ANALYTICAL AND INDUSTRIAL PURPOSES

TY MONTREA

ST LOUIS. 7. MO

30 Decerbes 1958

U, 9, Atomic Energy Commission
Washington 25, D.C.

Mr, Lyall Johnson (Q / A/ )
licensing Division : /«,2 [’

SUBJECT:s Shipping Contalners

Dear Mr, Johnsoni

Fellowing several discuseions with Dr., A. D, Cellihan, Osk Ridge, regarding
the difficulties in celeulating K.er o Dr. Callihen suggested an alternsto
spproech; namely, Usds density in sccordance with provisions of TID-7016.

As & result of this suggestion, we have made the following cale ong and
request thset our applicetions of 13 October end 1 November be modified as

followss 2

§ Gellon Drum in & "S55 Shorty” (Drawing Nos, 33692 and 33469=3)

a. Maximum weight per drum to be 60 1bs, (I.C.C. embossing for Standard 37-A
S gellon drum) or "limited safe” batch according to Table 17 of E-1019

Part h. dsleted, whichever is smaller.

b. Container to be used far 3% to 10% enriched material.

c. Isalsted cubic arrey to be considered having meximumm pumber of units in
wrey - w- (m Table 6’ P.“ 16. Tm’mu)o

b e AT AT

Wo submit thet this request meets the requirements laid down for T ansparte~

tion end Starege according to TID-7016, Tebles 5, 6 md 7 based an the fallow-
ing facts and calculations:

" Deasity of the meterial to be shipped by sctusl cbeervation 1s 1. to

§
s
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Volume of the outer drum, 22+1/2" dismeter by 25% inside W.,,ziﬁ
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Celeulating the extremes, we have for 103 essay product, "limited sefe” batch,
600 grems Ue2s, (Tabls 17, E-1019 Part L, Deleted).

H/X ratic = 0,611
U335 density « .10u kg/I%” over the "cirdcage" voluue.

Center to Center spacing * 24"} puguing No, 33692
Edge to Edge spscing = 13«3/4") 1g No. 2309-2

At the 3% lower assey limit, maximum loading would be 60 lbs, U0y containe
ing 1.586 1bs, UA3% gqual to 719 grems U?*6, lodsture content a3 given
above at this assey would meen an H/X retio of 1.98:1. The density of
U238 per birdcege would ba ,125 kg/ftd.

Since all of these criteria are well below the maximum linits deceribed in

Tebles 5, 6 and 7 af ’I‘ID-pﬁlé, for Transpartation and Storage, we request taat
trangpartation permission be grented for the isolated cubic arrey not to sxceed

50 "birdcage"” drums as described,

16 Gallon Drum in Special 88 Callon Outer Container

The inner drum will contain a "linited safe" batch or & maximum of 350 1bs., of
U0y, whichever is smaller. Maximum assay to be considered in this drum is 3%
U338, The following dimensions are teken from Drawing No. 3369-3. Center to
center spacing of inner container - 30.75". Edge to edge spacing 14.75", Cale
culations based on maximum assay with a moisture content of .2% as determined
by Karl Fischer tests on actual product are as follows:

3% assay batch limit 88.2 lbs, of U = 2,646 lbs, U836 or 1,200 kg U35,
H/X ratio - 1,981
U838 density in the 88 gallon "birdcage" is 0,102 kg/ft3.

For the meximum load of 350 lbs. of UOg, the following caloulstions are mades

U content based on thecretical U0y = 308 lbs, of U. This quantity is the
"safe batch® for slightly less than 1,.8% Us3s,

Using 1.8% as the basis for the calculstioms, each 15 gellon drum would
omtain & mximm of 5,5l 1bs. OFSS. 2,505 kg VB8, i iy
: JoR ER ) (’f\ Y ot

At 002‘ m Mﬂn‘h the m rlﬁb 1.303"1. AREX B CAROSH A
The UR3% density in the 88 gallon outer drum is V.24 kg/ft?,




- “ "
z. )
- 4 Aran

¢ " -'v" -

b - A o £ o

30 Degerbor 1253

REs Shipping Contrlinyd

These sre tho theoreticel mec:lmunm lidite far Mida contelner. Sings At 19 not
snticipated that this situastion wonld arise, thiz raounts to the worst tet of
conditions expacted to be possitle.

Since these crlculatoed nusberd we well within the limdts of Tables 5, & mud 7
of TJ.D-TOIQ for Transparcebion wnd Storage, w8 roguask wWat we Ye given exvended
shipping permiesion for this scatainer for ur to ¢ 30 unit lsolated cuble apray,

If additioned infornation is required, please cuntsct ws Lmmedlately W svold
any further delays.

Vary trvly yours,
INCGERCDT MICLL WORXS

W) 7hadire.

W le 8

v,
Technical Director
Special Metals Division
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