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Doar ttr. Dolpnoy:

Qn February 2, 193>9,w e nsked for a revision of our S'.3
license tc include the shippinC, container shown in the
attached slkotches nuubored-1445 and 65714. This was donied
by yotur letter of(X3arch 11, 1959> Plense raeconsidor our
requost for oxtension of oui Sa-33 licenso to include
this shippinZ container for TrIs LrL, railway oxpresss air
freight or air oxpronc shipments of uranium conpoundns
solutions, bnd motal of any onrichmnont and moderption
vubject to tho following considorationo end safety
liraiitat ions.

The contsinier shoun on ttio attached sketchen is made Lip of
aluminun and In of r1l welded construction.. The lid on
the center tubo, In which theo aterial in packod, in
bolted in plco with n gasket to prevent water inlonkago.
in addition, to fulfill Dur-oau of ;xplosivo requirements;,
the outside froimo will bo Covered w74ith nlumintzn shoot
or ErIll to provont other containers f roni toloscoping
with thls ennntaia*r.

Ttjho mnstorlz'il to be shippod will be packasod in tin cnns
or polyethylene bottles and seeled before boin8 pecked
In the cago. if tin cans t'.e usod, a polyethylene bag
will be used ien a linor. tMaximumr inside dimensions of
the cans or bottles will be: Diameter 5'", Iiol.it 14.'.
Vertuiculito iuill be packed around Uhr bottle or can to
hold it rirv.ly in place.



Mr. J. . Doloney
,Tarch P', 1960
Ptc-e Two--

A. Motal Shipmants

,or s2.n-le mass motsl ghpments, no moro
than 11 kilozgrars of TJ'35 will be placed
in each container (TID-7019, p. 219 Tablo
xi). For nhiprnontn of motel chips, cubosp
sltags, tet, container quantities will be
detorminod by dividir; by P-3 values obtained
rrom JFig. 12, P. F-17. K-1380. For example,
no more than (l ) or 6.73 kilogrnms of
motel pieces havI& effective diamstors*
of .8" will be placed in each container.
ThIs i and quentitios determinod in like
fashion, should be consorvatively safe since
we will not intentionally bo optimizing;
the orientation of' t~hc pieces for highost
roectivity see i-1380, p. F-16, last
parcgraph and Lui-1958 (doloted)s Los
Alamos ¢cient fic Laboratory Poport,
4/56, p. *6.. Also, the factor 2.3 in the
normal safety f'actor nppliod to determine
Eale rnszos.

A maxixiuin of 12 contninors would be shipped
in n single layer. stactking will be
prevented by edding s pyrumid frmze' to the
-tbp of the container as shown In the attached
sketch. In addition, a sign warninG against
stac:k:inG will be stenciled on the outside
of the shipping container. *The pyramid
would be boltod to the top of the framework
so es to be removable for loading and
unloading..

when the inoximumn amount of j 2 3 5-.1 kilograms--
is plecod in a oontainer, the U23 density
per unit shipping container volume is:

11 kilogroms z 11 - 1.!;9 ltg/ft 3

r 2h w -r' ( 1 .25)2 ( 17 )

which is permissible (TID-70191 Table X:I,
p. 21).

*

The olfectivo diameter tmwod will be the
diametor or a circle havlni a cross sectional
area equal to the cross sectionsl area of
tho Individual pieces in a contviner.,



flP. j. a tealanoy
mIarch 2, 1960
Palj-o Three--

The MaXIuMz amount of Y235 mottJl thnt will
be shipped In uny cona sh.ipuent i5 132
Uilorarasp which is rlso loss thsn the
ansximu:a amount allowaad (-TiD-7019p Tablo XL,
p. ;:1)*

B. Dry Compound and ;;olution i3hipmonts

r-or canpounds and solutions havin8 uraniwum
densitios no -rocter than 3.2 grsns millilitor,
tUe five Inch diameter (max.imtm) continer
in safe for any quantlty of msterinl at any
modorstion, and any enrichment (see Trble iV,
p .15x TID-7019)3. iA maximum of 12 containers
would bo shipped st any ono time. in this
caso no restriction would be placed on
stackclne the containers. Tho Iups shown on
the sketch of tha pyramid would Servo to
keep the containers nosted togother in the
event thoy ore ateckod.

- or coipounds snd solutions hnvinC, uranium
densities greator than 3,2 grsms per
inilliliter, the bnsis For detormining the
maxinum quantities of mptorinl thet will
be suhipped in oech container will be the
scfo volumos shown in Table 11is ! .13,.
fiID-7019, corrected for urtfI-d9i densitlos
higher thun 3..2 grams per millilitor cby the
procedure outlined In TID-7019, -osoction 3.2,
paragrcph 6b. A maximun of 12 containors
would be shipped in a single lvyer. ntacklng
will be prevented by odding a pyramid framo
to tho top of' tho container an showm In the
attbchod sketch. in addition, a sign
warning ngainst stncking riill be stenciled
on tho outside of the shippiri- container.
-he pyramid would be boltod to the top of
th! frlaniwork so an to bo remuovablo for
loading end unloadine, tho contr-inor.

The critorin lintod in 'fIi-70l9, Tablo XI,
p. 21, will bo Conformed to In 1ll cases.
It shonld be noted that the vitor content
of materitl such as "O2 is much loss than 17.

Interaction

interaction calculations we have perfoinod Indicate that 12
conteinorE, plus & twin of 12 co ntalnorss nro safe.. Table
i, summannrizinr oor calculntions, follows. A enmplo sot of
tho calculritions is apponded to tho end of this letter*.



flr. J. . 1Dolcnoy
March 2, 1960
Pace ,FoLlr--

TAI3LF I

uumnber of
Cont nmore
Per ,ttack

2

Solid Lngrle T'or
12 Contvindr

Shipment
( zteraddians)

.70

Solid Ancle '*'ith
Twin

Alongsidc
I toradions)

Solid Mnle'-1 I kth
Twin

Above
(fctoradins )

.97*

1 25

1.25

1*16

.923

4

.53

.53

1.07

1.16

1.18

*'32

.92

6 .31

.32

* for infinito one lDyor hoi.Pcnvl Prrny

Two stnacke of ono stc}k or 2

Ono stock of 7, ono stack of 5

*rr** sittck over 10-1/2' higrh the height of tho highost
r6ilwey car.

Bansed on o K velue of .5,T5 Oaich is applicable for a 5"'
diemeter cylinder, (,!otc 6, Table X, TID-7019)j a total
interaction angle of 3.2 ntoradinns is allowed. T-or a K
valuo of .65, which Is perzlttted for nucloarly safe mess
quantities (tote 6, Table x, TiD-7019) c nolid angle of
2.5 storadians in allowed, in the case of uranilm compounds
aii asolutions havring a uranivm density grater than 3.2 g/cc,
the nuclenr saeoty control revorts to volume, tho Y. vnluo
of .8 Is applicable (Nfoto 6, Tablo ), CU ID-7019) end a total
solid Pngle of 1.0 steradiano in permitted. by comparison
of tho allowable solid angles to the ectunl solid anGlos
listed in Table I above, it can be noon that intoraction
requirements are mot for tho shippin, conditions described.



Mr. .rT C. olcney
March 2, 1960
Pltsg Five--

To supplement the zbovo scfety ccnsiderutions, we ,;Ill alelo
obtain coertitlcation from the carrier that he will not
plce our aftiprlent on the some vehicle with rbnother shipment
of nucloar zuetariil and that he will not store our shipment
alon~side another nuclea' zliipmont at trnnsfer points
onroute.

Please let us kmnowr If ycnu r'equiro additioncl inforziation
in order to process this request.

iecspoctfully yours,

-PA ( t~i 'TCKiT U'LL ;kTt ,(A -FC'FVTAT1 0;{

r.. Jo3.`wallov
;Hoairt ite Plant

cc: AE;C (3)
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For the c-9_ rn J 2 c-nts.i srt -- n st.f'3 2 High,

1. Sketches:

1 ntners.-

-e li U yi

Fi:. 122 contsi!ers in 6 stps cls ol'
2 asch, hexar-%onal (oe c1ose't
posEsibl!D) arrangemont.

0

1e

Center Conta'ner
1st Neighbor to t10'

2nd lleighbor to 'IO"
Container !Tnseen by "O'J

Fig o 2 Cages in Pig. 1, pius s* twin.
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(b) -I t ot1 (Inc. tq!.yI;- 12 se c s cof 2 eoca ) = e'f / 4h-A

,1

Where i2

J<22

,.1696 sterdir~nn

(1) (1405)

&: 2x 3O0 m. 60 -2.5 = 49 c5

_ 145

(C49$5 1,)

0,569 Q.tf: *ae ji ns

S-,Tot-til ' inc. twi.n) (z( 1G96 ) /0 t1.( Ov05W&?) _:

lo247 St: a5 Nits
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