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SUBJECT: Speciel MNucloar Material Licenss lo. SNM=33 = Shipping Containers
Baer My, Johnsons

Cn 31 Cctober 1958 wo cubmitted an application for two shipping containers far
wranium diexide, This application was supplemented by edditional infermation
on 1l Noverber and 30 Decerbor. Wo requast that you consider the application
for the two shipping containers on the basis of the following information

rather than the rrevious informaticn suppliled. 3%
5 gallon drum in & ¥55 shorty® ' o 1< 7;42//‘/’ ot
A 4

1. For shipments of "3imited safe" batches between the assay of 38 (apprexi
nataly 88 lbs. of uranitm) up tq 10% (approximately 13 1bs.. 6T urenium).

2, Maximun quantity to bo shipped in sny ons losd to te full truck or carload,
| S fruck or T e

3. Maximm truckload, 70 drms - Maximm boxcar load, 90_gdrums,
m:"“;;‘"

AR

In & single loyor staclk, solid engle gubtended by the centrz) drmm is ealculated
a8 followys, using methed B-1, Fage Wi of TID-7016, Peockags size 11-1/4" diamster,
outer drom 24" overall dismoter, making adgs to0 edge spacing 12-3/4", center to
edgo spacing 18-3/8"
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NOTE: This is the maxdmum possible solid angle assuming the material
is mifornliy distributed throughout the drun., This would be
true only in the case of the low asssy, maxims weight losad,

At the high assay, the drum will be spproximately 209 £illed,
maling the solid angle subtended by the material substantially
less than this number.

Tae second packags requssted is a standard 15 galion I.C.C. 37=-2 type drum ina
16 gauge 88 gallon special drum. he proposs to uso this drum as follows

15 galion drum in special 88 gallon outer container

1. This shipping centainer will be used for material up to 3% U226 assay. The
quantity to bs shippad in any single drom will be 350 1bs, maximm or the
Flimited safe®™ batch fer the perticulay assay, whichever is smaller. - The
15 gallon inner drum is a special 20 gauge wall as specified by the Buresu
of Explosives for 350 1b, maximm loading in owr present Bursau Permit. 3&3°

2, The raximum quantity to be shipped will bz full carlcad or trucklecad quanti-
ties, in o single layer. )

3. 4 truckicad would ba o meximum of L2 drums, A freight carload would ccmsist
of a raxdmm of g0 dmr.ns T— ‘

‘*‘-‘*tm

Inside drum dimensions: 16" I,D. ~ 18.5" high
Center to center drum sracing - 30-3/L% v~
Edge to edge drum spzeing = W-3/M4% 7
Center to edge spacing = 22-3/4%" /

Solid angle subtended by & central drum in a coplaner array is glven belor:
_ﬂ- %2 sia O

qfﬂ"’ ¢ .23‘8
© = arctan -——2—-22-7§—- » arctan 0.53758

0 = 28420
sin © = 0.,48022
72 216 . 0.48022 = 0.6756 storadiens
A = "5‘5‘:‘7—5? Ve ° Soer ..a'
£ L. gfn 1.0536 steradians
L.0536 = 32.26% of Ly~ sterndisns
NOTE: This is the maxirm pessible solid angle assuming the material -
is wniformiy distributed throughout the drum. This would. be - -..
“rue only in the cass of the low assay, maximm weight load,
At the high assay, the drim will be spproximately 20% filled,

nzking the solid angle suvbtended by the mater._al substantially -
less then thig narber.
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In requesting approval for thesa containsrs we list below a comparisen of the
proposcd shipping package with the standard 20" AEC birdcage:

AEC 20" FLirdeagelt®

5 gallon package

15 gallen packags

Water tightnsss Ons gasket Double dzum = both Double drum - both
gasketad gaskated ’
Assey limit None 3% to 10% Up to 3%
235 content 11.5 kg \) Y ;)/’éé‘ /7 0.600 kg at 10% assa'y | 1,200 kg at 3% assay
Vot idease 207 | gece L yii0 e T /7" 1.200 kg at 3% assay®
/7328 soss T "; :

Cerload limits

8 kg U235 maximum
per trucldosd

108 kg U23%mazcivium

80.5 kg U235 pmaxirum
per txucklozd

60.0 kg U=2% maxirmnm

per rollcar per railcar
Edge to Gdge 1005“ 12075" j-he75"
spacing
- Center %o center 20,0 24" 30.75"
spacing B :
Sclid angle sub- 20,03 of Ly st 24,322 of hnr 32.26% of L+

tended single layer

- Solid uranium come
_pounds .(dry)

Solid urenium com-

pounds (dry)

Material to be

Solid ursnium matsel
Shipred '

& compcunds

L] \/

# = Rofers o Table XVII of E=1019 Port ki, Deleted. o

st = Information on this birdcags obtained from centractor personnel, 'Oak'Ridge Area,
Dipensions were obbained from Unicn Carbide Drawing Nes, DM=20706 and DM-20707.

st » This solid angle is for o single layer of thess birdcages. Examination of the
drawings monticned sbove shew stecking lugs which would indicate that this package
is used in o multi-stack service. A single cage sbowe the central cage in the
abovo celculaticas odds an additionsl 1.85% of L 7 to the subtended angle shown,

moking a total subtended of 21.85%
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-Baszad on the fact thelt the cbove comparisen zheows that the propossd shipping
conteiners offer a considerably greater margln of sufety than ths AEC 20%
birdcage from ths standpoint of quantity to bs shipped, edge to edge spacing,
centor to center spacing, protectliom from secidental damags, ond water in-
lozkege, we request approval for shipment of single layer 1ldzds by any ccmmon.
carrier mothed, If you hewe any £ further questions, do not hesitate to get in
touch with us in order to avoid any furthzzr delays Zn the apm'oval of the proe-
posed packeges,

Vory trvly yours,
MALLINCKRCDT NUCLEAR CORPORATION

¥W. M. Leaders
Technical Directar
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