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5 February 1959 =y

Mr. Iyull Johnson
Licensing Branch
Div. of lLicensing & Regulation
U. 8., Atomic Energy Cormission

Washington 25, D.C.
'SUBJECT: Speclel Nuclear Material License No. SNM-33 - Shipping Containers
Dear Mr. Johnson: . .

On 31 October 1958 we submittad an appliscation for two shipping contsiners for
wanim diaxide, This application was supplemented by edditiongl infarmation
on 1y MHovember and 30 December. We request that you consider the application
for the two shipping containers on the basis of the following informatien
rather then the previous infarmetion supplied.
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i, For ghi 8 of "limited safe" batches between the assay of 3% (approadi-
nately 88 lbs. of uranium) up to 10% (approx:lmtely 13 1bs.. of uraniun).

2, Huimnquantitytobeahippedinanymludbobefuutruckorcarload,

3. Meximm truckload, 70 drums - Maximum boxoar load, 90 drums,

In a single layer stack, solid mz,'!.o subtended by the central drum iz calctlated
a8 follows, using method B-1, Page 1k of TID~7016. Package size 11-1/L4" dismeter, -
outer drum 24" overall diamester, making edge to edge spacing 12-3/4", center to

edge spacing 18-3/ 8" ' - : 310
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sin O = 0.416

£ /Lo 4= 3,080 steradiens
3.058; = 2i.32% of 4 steradinus
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true only in the cass o*‘ the 1oy age Vs sximm welshit 1u8d
Av the high socay, W poezbantsly 2000 fiiled,

making the solid angls subiended by the matirizl cubstant 1"’137
less than this ouwsber

The sevond package reguestsd is a standord 15 gallen I,C.C. 37~ type drunm in

16 gauge 88 callon speclal drum. We propose o uso this drum as follows:

15 galilon dru in special, €8 gallon cuter coatsiner

1. Tais shipping centaincr will be veed for meterial wp to 3% U235 pgsay. Th

et v uion

..n*city to be shizred in any sivgle drum will be 350 ibs, nmestirun or “he
"imited safe™ batch for the particuiar essay, whiciever is smaller, 'Ths

2

iG

15 gallon inner drum is & spoclal 20 gauge %all ae spacifisd by the Bureau
of Zxplosives for 350 1b, maximwm leoading in owr rrescent Buresu Permit Y3,

2, The maxinmum quantity to bs shipped will be full corlead or truckload qasntie

tizs, Iin a single layer.

3. A4 trucklead would be a maximum of 42 drums. 4 freight carload would esnsist

of a maximum of 50 drums.,

Inside drum dimensionss 16" I.D. - 18.5" high
Center to center drum spscing - 30-3/4%

Edge to edge drum spacing - l=3/4"

Center to edge spacing - (22«-3

Solid angle subtended by a central drum in a coplaner array is given belous
(2 - %’i Sin °

‘f‘az e _21::,’3‘
© = arcten —-—2-2—?-.-,-;- = arctan 0.53758

Q = 282
sin @ = 0,48022

L - -2-2-;-‘.—% x 0.4,8022 = 0.6756 steradians

2. 6L%= };,0536 steradians
14.00536 = 32.26% of li v steradians

NOTEs This is the mesdrmum peccible sclid angle assuming the mnte*nl
is nnii‘amg distributed throughout the drum. This would. be -
the case of the low assay, maximum weight load,
At the high assay, the drum will be approximately 20% filled,
making the solid angle subtended by the material substantially ”.
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Yater tightnesc

limit

Ausey

U23% content

Cerload limits

I:fdge to edge
spacing

Center to center
spacing

Solid angle sub=
tended single layer

Materisl to be
Shipped

None

1000 kg U335

10,5%
20,07
20,0% of lymr s

Solid uranium metal
ar compounds (dry)

Douvbls drwm - both

zachoted
3% to 103

0.600 kg at 10% sssay
1,200 kg at 3% assay®

8 kg U235 maxdmum
per truckload

108 kg U2385maxcimum
per railcar

12, 75"
21‘"
24,32% of 4

Solid uranium com-
pounds (dry)

Double drum = both
gacketad

Up to 3%

1.200 kg at 3% gsoar

50,5 kg U236 pmaxdimen

per truckload

60.0 kg U235 maxinug
per railcar

i, 75"

30.75"

32.26% of v

- Solid uranium com-

pounds (drr

# = Refers to Table XVII of K-1019 Port L, Deleted

##% = Information on this birdcage obtained from contractor personnel, Oak Ridge Area,
Diransicns were obteined from Union Carbide Drawing Nos. DM=-20706 and DM-20707.

i#4f = This 801id engle is for a single layer of these birdcages., Exemination of the
drawings mentioned above show stacking lugs which would indicate that this package
is used in a multi-stack service. A single cage above the central cage in the
above celculations adds an additional 1.85% of L4 to the subtended angle showun,
malding a total subtended of 21.85%
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carrier mathed, sze have any Duriner questicne, &o not hesitate to get inm
touch with us in crdzr %o avoid any furtheor deleys I the aprzroval of the rro-
posed rackagss,

Yery truly yours,
MALLIRCKRODT NBCLEAR CORPCRATICH

W. M, leaders
Technical Director
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