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ft a 1-tomle iLnergyGmaao

On Vebruary 2,, 3959c we asike4 for v. rim ison oi' oar:Ia~
1icenso to inc1'ado the shippn cPo e hwni h

~tt~ch~ ~ethean~im~,rd 6I~ ~Thiv vws denied
by yoLU' ictttr ot ..lareft 11,. I99 a -~ereaonsildor our
request for e~xtnsors.n of' our V£'ThI-33 loceinio to ±includIe thla
sh1.ppinC 'oontniun1r for LTL,, M(L. rullway ez~aair freight
or air exprot$3 rjhj`Trvwte o'T LIrfliur compouiide, &Q1Utioflhs
and mietal oIf Dj tenrld~ort and m~oderation subjact to the

The container sLhcun on tho attr-hed eketoth-Ass ca noted in
oar corlior lettar, is mado up of alwminum &heat enid
aSflulL, efld is of all w1 Wbod oozetructi~n. in eddSition,.
the oulta5de £frior wZill ba oovor--d B.,.th 4sluminXum sheet or
grill 'to prwovuI ot~r' conltsIn erLi f±rQn telescoping with
this eantainar.

Th mioter'ic1 to bo sh~ipps'd ul.33. be c1,din tiln.eina or
po2.rathylezno bottloo savlec1 a-srzt unter' irlo~oke beotoz'
boinr; insertad i.nto the came contvlnors shoun onr Sk1etch~ 654

inlesaktq' d=--inj.- shilrib. If' tir. esna tare uzodl,s
0olyethylene beg '.rill bo used Q9 u linor?. MaxtIUwL LnsIde
cdmensions off iho c-nm cv~' 'ottles will be: 'Imametter 51
Ino iv;ht 14i.5 vermloui~ute will be pn eked vroarsAl tho bottle
or eon to hold It flsi'ruly In placo In~ thr.4ng io ctiitsnor.
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A .Meta ;l Shi ietist

For aingle mass motel Clpraasntst no moro
than 1] kilogrcrs of u.- i- i II b- plhced in
each container (TID-J0191 P. 21, Table XIe).

1'shir,;mans o.L mottl chips, cubes., r1ua, ;
eta., contninsr quntities will be detemined
by dividing by 2.3 values obtained frm
Fig. 12, p. F-..l7 3-7 38O. For example, no
Aoa'G than (15) or 6.73liogrerni or motel
pieces hg tufi'ective dinanoters of 08g.
wil bo placed In each container. This, and
quan tii deermined in likie foshion,
should be conservatively safe since we
will not intentionally be optimizing the
or~ntaltion of tbh pieces fox, highest
rectivity noe i.-1380o p. F-16, last
p,-rsgraph and LA.-1958 (doplotod), Loti
Aloziic- Scient fi c Laboratory Roport,,
4.56, p. 6 . Aloo, the factor 2,3 Is "he
nox-iatl scifty f3tC 1car Pppilad to detorrane
StAf U1asses.

A ran-lraam of 12 contniners would be shipped
in a Single layer. Double Stacking will
be prev'Grtod by acddino A pyrsmid to the top
of the conta~ner.rc shoim In the.sttached
saestch. in addition, a 3ign warning against
doublo stncking will be mounted on this
py-ram.d. The pyeomid would ba bolted to
tho top of tho freamework so as to bo
romormble fot loadin3 and unloading the
container.

l-hnhn the maximuw tMount of 235i-s ki1ogrms--
is p1nacd in a contoeino2r, ths U23 dehaity
pol; unit nhipping contninor volume. is:

lS1 1-59 kg/ft3

'r ?2h , 2

which is permissiblo (TID-7010, Table XI, p.21).

Tho offecti-ve diwe.,ter used will be the
diameotr of & circle having a cross sectional
cres 6cqual to the cross sectional area of
tho individual pieces in a container0
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TLlre mount of~ T5235 moa tl th.st wiln
be shippod in cny one zshipment Is 132
kilogroras, which Is ca less thran tho
ralzyimuna miouat P-1mo (TID-7019,, Table XXs,
p. 21).

,3.Dr Coa~ou-nd and Solut~ion Shipment-s

For cormipolands sard solut ions havirZ. urmnltm
donsitielaz no greester then 3.2 grarns milliliter,
the five 1inch disnotor (marImuIm) container

izsafe for a~ny quantity of rmiteriol ait any
niodr.4tironj and any onricluent (see Table JVV
P. 15, TID-7019). A mriximum of 12 containorgs
weald boe shipped at ony one time, In this
emse no rostrictoion would bo plceod on
&JtacIine. tha COYntainars' The lugs shown on
tho 31katch of' the pyreraid would sorvo to
koop ixho contvinerrs nocted together In the
evenit they are stac'71rod.

For compounds end sclutlonz aLung uranum
don-ltisgant~er tbn3.2 Sramms per

miliiiiter, the bacio for dat~rninirng the.
moximum qusn~titics of iuntorir~l that wtifl be
shippod In ocob conte5.nor will be tho safe
volun~ces ~hown; in Tzblo 1I,9 p. 13, TID-70319,,
corrected for uran~uxa densities highor tham
3.*2 grorms per milliliter' by tho procedure
outlined in TID~-70190 Section 3.2, paragraph 6b.
A maximum of 12 contsinos iwuld be shipped
In a single layor. Double stacking will be
proventod by add~ig a pyrvamid to tho too of
th3 ccnatciner. as shotn. In the zattaohed sketch.
In oddition, a sign vnrnin-1g againnt double
stncking will be mounted on this pyramid.
The pyrcmid would be bolted to-the top of
tho £r-a-mework. so as to bo removxblo for,
loci;dl1ng5 end unloading tin cont~ainar,

T120 crIterin 11vted In TID-~7019O.Table XI$
p.. 21, will-be confformed to in all oxece.
It should be noted th"at the wrater content
of material such as 1O50 iu. mnch leas than 1%.

Interacotion

interaction colauleations uo h:ove performad Indpcate that 12
containors, plus a twin pf 12 containers, are safo. T~ble I,
summarizing au.- calculastions,7 follows. A sm-plo set of the
Calculations is apponded to -thlp ond of this letter0
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TABU3 I

Wuznber of'
Contt ifle1.'L
Per Stock

Solid Pr~g~le Po.
12 Cont-ninor

Solid Anglo i"Jrith

Along Side

.97*

Solid Angle With
Twin

Above-
Str-iaL)

1 .70 Ia25

1. 16.2 1. eŽ5

3 1.07 .92

4 e 853 1. 16

1,18

6 6 31

.32

.92

.92

*For infinilte orz3 leyzx ha-.g-onal ar~ray

Two stsiokr of' ";, one stackr of 2

.I One stank of' 7, one staok of' .

Staick ovor 10-1l/27 high, tho 'aeIChtq of'
car.

the highest rsilway

Blasod on a It vs1uG of .58, whiioh its applicable for-a 5"
diemoter cy.infrscc' (Nvto 6, Ta-ble XTID-7019)0 a total 7
interaction~ tuvn)l of' 3.2 atorirndin is alioirod. For a K
valuo of' .65., which is porimitted for nucleary safe o sa
qutrntities (Ilots 6, Teble X,, TID~-7019) a solid azigle or
2.5 steradiami Iro allo-wod. in thoeaose of urnnium compounds
and solutio&hvns -a ux'Aniunm density greater than 3,,2 gj/Coo
the nuclear safety contzol revart~ 'to volume., tho X value
of .8 In applieable (Rota 6, Tnbl~e X1, TID-7019) and a total
solid trngle of' 1.0 aljrdirins is permitted. B-y cocmparison
of the allowniblo so2SLd 'tingles to the actUunl volid, angles~
listed in Table I rc~vai, it con be moon that; Intaroction
roquircment's tre me~t f'or tho shipping conditions described.



IWO. Jo C .& Da:. lan
Febrvmxy 12, 1960
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To oupplet2ont' czboveo Ss-9'toy COWnrie tionf w will also
obtain cor-t.SsSiiceton £<oi the car.ior thazt ho will not
plece om, shl~pm.emit on the samo vehcle wi.Ith another shipment
of nulcoer matcrial,

Please lot uLs 1,notif If you rmqtu3.ro odditionrsl InI'ozmtion
in order to procst¢ this requost.

WALLIUTCKJRODT NUCLEAIR CRPOR1ATION1

L. J. SwT1010lcw
floamatito Plant

LJS/jr '-



par 1 of' 3 It£*

APFPEN)iX I

SA?¶PIM SOLID AGIJR CA.LCUIJIATIONS

For the case vhen 12 amtsirnoar sx-r plnc.d in stackz 2 high:

I. Sketcees:

CaGO

"d'u Containers

Fi. 1 12 containers in 6 staczs of
2 eeal hmaeona1 ( or closet
possible) zrrsIngeement-

0 : Center Container
1 | 1st Neighbor to "O"
2 2nd .1eighbor to "OX
X C Container lTnseen by "0t

Fig. 2 Cages in Fig. 1, plus D twin.
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II O Pcrt-Inent Dstn:

Ca~a diotmoter
Cointalner I.Dh. .,

* CcntsIner haoit;ht ,,Z
Stackl ho3ic-ilt tnk.lm;l Ss

0.

ilo~ 2 or 29" /_L

I1I . C alcul st1;$n3:

.L, - = 2 dil S @,

hh
';h )x - = b Tyhe

by al

(K-1019, Appendix 3, p. 44.,
Ilethod B 1)

solid nngle In steldlina subtended
nY S btc-sr;

E; . efi:G-infld from. the sketch bolowi:

* Gn
91 4j4. *

I /

and hi is tho distvnc from ;thc centor
to t h e of c n stay for hich thc
to bO c !lc ouc hhdo

L

sin 0 -_

of stack 1'O"
srolid angla is

( o j J- t Il (6 stacks o o 2 ea ch) & 5 A (see PFig. 1)

..Al *: L (5)
hi

x ik .5

V7z3nr
___

hl : 30 - 205

- 10

'-T(n 5 2- .V271 s~ 2 7 .~ 5 )

.1696 ct;erdicns

,< {-o1696) = )84 sterad ins
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(b) frtotllr(l tvinA.; 12 .t.' s oI 2 eca)0,., 6-Ja, /of 4A
( iee; 2)p±

A
'9fo'-

ox
.16?6 3tserndio ns

A.

'2 z

V..BT J h 2 z 30 n6O,'O - 2 . 9

-

(,49¢5; )Af 2
14E55

m

D 569 }xZeI-d i en

-,O - ; C. k,-, -n '-'. ( 0 . t?-, Ji u ) 6{ * 169tub} / 1tf (. 069) _

11.247 -'?' .tareaNdis


