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Dave r. lelanny. ’

On Febpuory &£, 1959, ue askesd for e ra 1s£0n ol our TVMe3d
liconsy to include the fhipnin contaibher shoun in ths
sttechod shetches numbarod 6&&8 & This wes denied
by yowr lotier of dareh 11, 1959, YIsaee . reconsider our
requast for extonsion of our FNM-33 locenwo to inclade this
shipping conininsy foxr LTL, L, reliuay erproscs, air frelight
or air exprees shipmontes ol urenium comoounds, solutions,

and metal of zmy enrichmont ond wmederation aubjaect to the
follovwing ~onsléeraotlons mnd saletly limitetions,

The contRinar shown on tho atteshed skatehzs, &8s noted in
our sarlior letter, 1s made up of eluminum shset end
anglus, end is of 8ll wsldod construction. In sdditiom,
the outside frome will Las coversd with sluminum sheet or
grill ‘to proveni othsr contsiners from telescoping with
this econteincr.

The materisl to bo sh;oveu w1l Lo ﬁaekavoa in tin cuns o
polyethyleno bottios seslsd agsinet untor inleskege befora
being insertod into the cape contsinors shoun om Sketeh 657U,
This cago contalnar will aiso Lo sowled ageinzst webor
inlsakage dpving shipmont. 10 tin csns are used, &
polyethylene hag will ©o used s8 & linor., Heiximwa lnsids
Gimsnsions of tho csnp or ooktles will be: Dismetor 5Y
Boirht 1L.57. Vermiecwiite will bo preled erournd the bottle
or can to nld 1% {irmly in plege in the cajge coatéiner.
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Mr., J. C. Deolznay
Fsbrusry 12, 160
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Metal Shivments

For single riags motel sgépmants, noc mors

than 11 kilograms of U235 will be pileced in
saca conbteiner {TID-7019, p. 21, Table XI).
Yoy shipnsnts of motel chips, cubes, =lugs,

etc., containsy guantitlsa will bs determined

by dividing by 2.3 velues obisined from
Pig. 12, p. g»l?, X-1330. For oxcupls, no
tiore than (1)°§) or 6,731 logrens of metal

plsces hoving ‘Effactive dlamsters™ of 8"

-will be placed in esch contalner., This, and

guantities dotermined in like fasghion,
shonld he conservetively safe since we
will not intontlonally be optimizing the
orizntation of the pleces for klghost
reactivity 298 E-1380, p. F-16, lest
peragreph and LA-1958 {deplsted), Los
Alesmece Sclentiillic Laboratory Repord;
4/56, p. 6 + Alsp, tho fector 2.3 is %tho
nowel safety facicr eopplled to determine
ssfe umagaes,

A maximom of 12 conbtadners weouid be shipped
in a single layer. Double stacking will

be prevented by adding o pyremid to the top
of iths contalnsr .zz shown in the sttached
skotech. In addition, & aign worning against
doublic sbacking will bo mounted on thls
pyrenid. The pyraémld would be bolted To

tho top of the fremswork so as to bo
ronovedle for loading and unloading the
contalnsr,

ic piaced in = conteinor, the UR35 denelty

per unit shlpping containor volume is:

Whon the maxlmum smount of 3235—5%1 kilograms~~

puea ey

gzs

i1 kiloprems w 21 z 1.59 kg/rt3

11 22 1.25)2 (17)
{77 ){( s) (Ig)

vhich is pormissible {TID-701%, Teble XI, P.21).

5 .
The effcctive dismeter used will be the

dlameter of E -circle having & cross sectional

erca équal to the cross sactlionsl aroa of
the Individual pleces in 8 contelner,



Mr, Je. C. DSlaﬁQ}’
Fsbruary 12, 1260
Page Three--

The marimam amound of 1235 matel that will
be shlippod in sny ons shipment 1s 132
kilogrema, which 1s nlso less thsn ths
maxim?m emounnt sllowed (TID-7019, Table XI,
p. 210

B, Dry Gompound and Solution Shipmentis

FPor compounds and solutlons having ursnium
donsitisse no gregier then 3.2 grams millililter,
the five inch diamoter (maxinum) conteinsy

i3 safe for any quantily of material at eny
nederatlon, snd any enrichment (sec Table IV,
p. 15, TiD~-7019). A maximum of 12 conitainsrs
ucizld boe shippsd at eny ons time. In this
case no rosbriction would be placsed om
stacking thes contsinars, The lugs shown on
tho sketich of the pyremid would sarve to

keep ths contoiners nowbed together in the
event they ars stacked. .

For compounde end sclublons having uranium
danslitles gyroater then 3.2 grams per
miliillter, ihs tuols for determining the.
mozinum gusntitlieos of materlizl that will be
ehipped in onch conteliner will te the ssfe
volunceg showm in Teble 11, p. 13, TID~7019,
corracted for wanlun densitles higheyr than
3.2 grams per milliliter by tho procedure
outlined in TID-7019, Section 3.2, psragrsph bb.
A nexinum of 12 centainars would he shipped
in & g8lngie leyer. Double stacking will be
preventod by adding =z pyrmmid $o the top of
tha container as showm. in tho attached sketch.
In addition, & sign warning against double
stackling will be mounted on thls pyramid.

Ths pyremid would be bolted to-the top of

the fraomework so as to bs remeveble for.
Jesding snd unloading the contalnsr,

Tho criterin listed In TID-7019, Teble XIi,
pe 2L, wlll be conformed to in all omses.
1t should ba noted that the welter content
of msterisl such =g Uozgix nuch leps thesn 1%.

Internction

Interaction calculations woe have performsed indjcate that 12
containers, plus & twin of 12 contelinsrs, are safe. Teble I,
summarizing cur crlculations, follows. £ semple set of the !
calculations iz apponded to the pna of this letter.



Mr, J. C. Delﬁney
February 12, 1960
Papo Tour--

TABIR X

Solid fngle For Solid Angilo With Solié Angle lith

Numter of 12 Container Tein Twin
LConteinsra Shipment Aloag Slde Above -
Per Stack (&teradianp) {Storazdians) Steradians)
1 .70 o7 1,25

2 .85 1.25 1.16

3 .53 | 1.07 .92

L °53 1.16 e
S .56 1,18 PR

6 : «31 .92 FFe%
T 0 32 92 Ae3i2

* For infinite oma laysr hexegonal erray

*  pyo sbtucks of 5, cne stack of 2

##® one stsck of 7, cne stack of 4

2 ’

Stack over 20-1/2" high, the helgh% of the highest rallwsy
car. : ,

Basod on a & vslue of .58, which 1z spplicoble for-a 5"
dismeter cylindcr, (Kotc 6, Tebls X, TID-T7019), & totai 2.3 &
interaction =ngle of 2,2 giteradiens is sllowed. TFor & K 7
velus of .65, which 1s pormitted for nuclesrly safe mass
qusntitios (Hote 6, Teble X, TID-7019) = golid angle of

2.5 steradigns is allowed. iIn the coss of ursnium compounds
and solutiogs hsving a ursnium density greaster then 3,2 gfee,
the nuclear safety control reveris to vdlume, the K velue

of .8 is applicable (llots &, Table X, TID-7019) snd & totel
s0lid engle of 1.0 ateradimnz iz permitted. By comparison
-of the allownbls solid engles %o the actuesl =0lid sngles
listed in Table I zbove, it con be ssen that interaction
roquiremenisz are met for the shipplng condltlions described.



Mr, Jo C. Dﬂlsﬂe:}'
Fabruery 12, 1550
Pago Fivee--

To supplement tho cbove sefoty coasideratlons, we wlll &lso
obtain cortificestion Tfrom the cerrior that no will not
plece our shipmcent on ihe szmo vehiclo with sncther shlipmeont
of nuclear matcrlal,
Pleage lot us kpow if you reqgulro edditlonal information
in ordsr Yo proesss this reguost,

.Respectfully yoursa,

MALLINCKRODT NUCLEAR CORPORATION

I, Jde Swallcw
Homatite Plzand

LIS/ Jot
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APFENDIX I

SAMPLE SOLID AKGIE, CAICULATIONS

For ths case uhsn 12 containers zrs plsesd in stacks 2 high:

1. Sketches:

"' Contelnsrs

Fig. 1 12 containsrs in 6 stacits of
2 oeach, haxagonsl {(or closest
poseible) arrsngement.

Center Container

1st Neighbor to "O"

2rd Neighbor to "O"
Con$ainer Uinssen by "O"

1 83 15 8

EAVIR )

twin.
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Sample Calculsiicns
Page 2 of 3 Feges

II. Peritlnent Dzta:
| Cego dismelter = 30" ..
Containsy I.Ti. = 5" < d
© Contslner hoight = UpE"
Stazk helght tekan as IL.E" x 2 or 26" = /_
11I. Caleuletions:
Sz = 24 sin 6 (K~1019, Appendix 3, p. Ll
- Methed B 1)
where £ &  The solid sngle Iin steradisns subtended
by eny stack;
& is dolined from.tpe skatceh below:
Ly |l F
O jd® b ) FlY 5
| | ; 2 sin & = .
& & ' V(SR -An hé
S [ £ z
oy 1_..1___(

and is the AQistence from the conter of stack MO
to the edge of sny stack for which the =olid &ngle is
to be ceolevluted,

' 5.[7.‘

{n) “/I-total (6 strcks of 2 each)

= (see Filg. 1}
Sho 243 % _abg
by — .
VTUE)Z# Hf
By = 30-25 = 275
MQ - 10 - 11% 5 !
l -vz-;f:g X ™~

A/B10 £ (27.5)°
.1695 stermdicns |

N,

L of

K |
o
Juit L >

L]

p
4

e [.1696) =  .84B steradismns -



Sampls Celeuls bions
Pags 3 ¢f 3 pross

(e) .f1eobed {ine. twin; 12 atseks of 2 each)

{see Flg. 2)

71
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L1626 ateradlens

(10) (3h.5)
RV Ty

rs

A e i s i, W30S

(4945)VIITFTETT)

L0568 ~heprsadiens

2 x 30 gia 60° = 2.5 =

-

25t

49,57

1698} A L(.0569) -



