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MALLINCKRODT NUCLEAR CORFORATT i EXTRA 2
SAINT IDUIS 7, MISHUAL -

CEntral 1-(91Q
Plan%: Honmatite, Mizsouri

Merch 2, 1960

Mr. Jo (o lClency /v/fah
Chief, tuclear tlatorials Section _ /y/ s
Licensing iiranch .

Livision of Licensing end hoguletion ' Ny

Js Se Abomle Energy Comnlssion
veshington 25, De (e

SIBJECT: Speclanl duclear laterisl
License *o. SiM=33

Leoar {r. Dolaney:

fn ¥obruary 2, 1959, we asked for o revision of our $34=33
liconsgo tc include ths shipping conteinor shown in the
ettached skotches numborad 6448 ond 657i. This was deniesd
oy your letter of.jierch 1l, 195373 Flenne raccnsidor our
requost for extension of ouf &Mi=33 licenso to include
thls shlpning contsiner for LTL, UOL, railwey express, &ir
freilght or nir cxprogsc chipmonts of uranium cozapounds,
solutions, &nd motal of sny enricamont and moderation

cub Jact to the following consliderations and safety
limitations.

Tha contariner shoun on thie attachad sketches is made up of
gluninum and 1ls of &ll welded construction. Tho 1lid on
the centor tube, in vwhich the materiel ie peockod, is
bolted in pleco with ¢ gaslket to provent weter inlesksage.
in egddition, bteo fulfill pureau of kxploslve requiremonts,
tho outslde frume will be covoroed with aluminwn shoot

or grlll to provent other contalners from toloscoping

with thls enntainar.

he materlcl to be shlpvod will be packaged in tin cens
or polyethylene bottles ond secled before bolng pecked
In the cege. 1I tin cans &re used, & polyethylene bag
will be usod &8s o llnor, HMeximum inside dimensions of
the cens or botiles will be: Diamoter 5", Holpght 14.5".
Vermiculite 7111 ko packed arcund th: bottle or can to
nold 1t firmly in place.
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Motal Shipmonts

for singzle m&as motal Ig’g pnents, no more

than 1l kilograns of 1 will be placed

in each contsiner (TID-7019, p. 21, Tablo
X1). ¥or shlpments of motsl cbips, cubes,
slugs, etc., container quantities will be
determinod by dividing by 2,3 velues obteined
froa Fig. 12, p. V=17, K-1380, ror example,
no more than (15.5) or 6.73 kilograms of

metel pieces having effoctive diamsterss
of 8" will be placed in oach contalner.
This, end queniitles determinoed in llke
fashion; should be consorvetively safe since
we will not lIntentlonolly be optimlzing
the orientaetion of the piccos for highost
rocctivity seo K-1380, p. F~16, last
peragraph and Lhi=1958 (deletcd), Los
Alamos Sclentific Leboratory Report,

4/56, pe 6.. Aloo, tho Toctor 2.3 1s the
normel sefety factor applied to determine
aefc MOS308.

A naximun of 12 contniners would bs shippod
in a single layor. &Stecking will be
prevented by edding a pyramld frame to the
top of tho contuincr as shown in the attached
sketch, iIn addition, & sign warning sgoinst
stacking will bo stenciled on the outside

of the shipping conteiner, The pyrsmid
would be boltod to the top of the frsmework
gso as to be ramovnble for loeding &nd
unlosding.

“hen the maximum amount of 0235--§1 kilogremges

is plecod in & conteiner, the U23 donslty

per unit stilpping conteiner volume is:

11 kiloprams = 11 = 1.59 kp/rt3
 1h (77} (1.25)2 (17)

uhigg)is pormisalble ('rID-7019; Table ¥I,
De

Tho effectlve dicmater used will be the
dismoter of o circle having & cross soctional
arca equal to the cross sectionsl ares of

the individual plecos in a conticinery
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The maximum amount of 0235 motel thet will

" be shipped in any onc shipuasnt is 132
kiloprams, which 1is slso loss then the
maxlm?u smcunt alloved (TiD-7019, Teble XI,
Ds 1)

Be Ury Compound &nd Solution Shnipments

f'or compounds and sclutions having uranium
donsities no groster than 3,2 grams milliliter,
tue five lnch diameter (meximum) contelnar

1s safe for any quantlty of materiasl ot sany
modoraticn, end any enrlchment {(see Teoble iV,
e 15, TiD=7019). A moximum of 12 conbtainers
would be shipped &t sny onc time, In this
caése no rostriction would be placed on
stackling the conteiners, Tho lugs shown on
the sketch of tho pyramid would gorve to
keap the contsiners ncsted togother in the
event thoy aro stecked.

For compounds &snd solutions having uronium
deneities grestor than 3,2 pgroms per
milliliter, tho bssis for detormining the
maxinum quantitios of matoriel that will

be shipped in osch centeiner will be the
safo volumcs shown in Table 11, p. 13,
TID=7019, corrected for urtmlud densitios
higher than 3.2 grams ver milliliter by the
proceduro outlined In Tip=-7019, soction 3.2,
paragreph 6b, A maximum of 12 contaliners
would be shlpped in 8 slngle layer., Stacking
ulll be prevented by sdding & pyrsmid frome
to theo top of tho contelnsr as shown in the
ettoched sketch. in sddition, 6 sipn
wvarning againat staciking will be stenclled
on tha outelde of the shippin-~ containor,
+he pyrsamid wonld be bolted to the top of
tho frsmswork so us to Le removeble for
loading e2nd unlooding tho conteinor.

Tho critoris listod in $I11=7019, Teble XI,

pe £1, wlll be conformod to in &ll cases.

1t should be noted that the weter contont

of matorliel such as 302 is much loss than 1%.

Interection

Intersction coleunlstions we have performed indicete that 12
conbsinore, plus & twin of 12 containors, nre safes Teoblo

I, summarizing our celculations, follows. 4 sgemplo sot of

the enleulations is tppoended to tho and of this lettere
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TABLE 1

Solid fngle For  2olid Angle With  340lid Angle Ulth

Number of 12 Container T Twin - Pwin

containors Shipment Alongside Above
Por Stack (steradiens) ( teradiasns) (cteradians)
1l « 70 - ‘ 9T 1,75
2 85 1.25 1,16
3 .53 1.07 92
by «53 1.16 S iatd
i 56 1.18 PR
6 231 o2 Srivst
Tiesse 32 | 092 STA I o
3 For infinito ons luyer hexegenel errey
4 Two stacké of 5, ono stack of 2
et One atack of 7, ono stack of 5

wwwl  Stock over 10=1/21 hipgh, the helght of tho highost
reilway car,

Bascd on & K vselue of .58, uhich is applicable for o 5"
diometer cylinder, (¥ote &, Table X, TiD~701%), & total
intersction sngle of 3.2 steradiens is &llowed.s Tor o h
voluo of 65, which is permitied for nuclearly safe mes
qusntities (iJote 6, Teble X, TiD-T7019) & nolid angle of
2.5 storadians 1s sllowod, 1In tho cese of uranium compounds
gnd solutions having a uranlum density groaster than 3.2 g/ce,
tho nuclear ssf'ety control rsverts to volumes, the K valuo
of 8 1s sppliceble (Hoto 6, Teble >, TIC~7019) and a totsl
solid sngle of 1,0 steradians is poermitted. DBy comparison
of tho sllowgsble sclid angles to the sctunl solid angles
listed in Table I above, 1t can be seen that intoraction
roqulrements sre met for the shipplng conditions described.
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70 suoplemant the above sefety ccnslderstions, we wlll alrso
obtaln certitlcaetion from the carrier that he will not

place our shiptient on the same vehlicle wlth snother shipment
of nuclear usterlal and that he will not store our shipncnt
alongside anotner nuclear shipment at transfer points
enroute.

Plesse let us know If you require additionsl inforamation
in order tc process this request,
resposctfully yours,

HAGLLICKY LT (G L: ATt GORFORATION

Le Je Swtllow
Hometite FPlent

LI/ jrt
cc: AEC (3)
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SAMPLE SOLID_AHGLE CLICULATICHS

Por the caze whrn 12 containers zre plesed im atacks 2 high:
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Sampls Caleulr tlons
Page 3 of 3 pages

(b} f1torsl (imc. twln; 12 etecks of 2 escn) = 64 1%
\s F |94

FlLoo= .15¢6 steradiens
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Where hy, = 2 x 30 sin 60° - 2,5 = L9.5"
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" CONPUTATION SHEET

i

EMCKRODT CHEMICA
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