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LOS ALAMOS SCIENTIFIC LABORATORY 
UNIV!':RSITI' OF CALII""ORNIA 

LOS ALAMOS, t!IEW MEXICO 87!>44 

OFFICE tv1EMORANDUl\1 

L~i~r Johnson, Group Leader, H-3 

G. R. t-laterbur:r!f!flaup Leader·, OiB-1 

DATE1 28 Aug'.lSt' 1973 

Al 2ei""..rekh, Ci--:3-1 

SUBJECT: Op::.nion Requested 

M(f..o-•t&... 
en 5c.or3.(;-e of 2J'1.?u-contaminated 'Jaste 

SYMBOL : C:-:2-1 

There are in warehouse storage at the present time a large n1xn~er of 

30-gallo::l mild steel drw:;.s cont..'l.i.n.ing 238Pu-contaninated line-generated 

trash, and they continue to acmunulate. The typical drum in this group 

is prob~bly as follows: 

t 

1. The line-ge:ne:-ated trash is a :m.Lv::ture of paper and :-ags, rubber 

(butasol,- neosol, and latex), plastics, glass, met-~1, and :mis-

cellaneous, the latter including some wood and filter media of 

various types. 

2. The 23Spuo2 probably does not exceed /.f) ~;rams of 238pu per con

tainer, present as Puo2 (nat) and Puo2 (o16). It r:l3.y or my 

not be uniforruy distributed t.nrcughout the trash. 

3. The tr~.sh is placed i:1 a 12-:nil PVC bag sec".lred either by a 

\-Tire tie or masking tape, or botp. This p:>.cko.ge is placed inside 

a 3-gallo:n. paint can t-li th a. fric:t ~on-type lid. 'l" • .ro additional 

5-Mil PVC bags are placed arou;'ld the outside of the paint can, 

and secured with r;;a31dng tape. This packa;;e is then plc.ced in 

a 3C-gallon mild steel drun, surrounded by verni?ulite. 

Problem: These clrurns rm.tst be moved f'ror.l their present sto:;.·c •. ::;e locations. 

In t~1e past, they hs.ve been shipped t.o Savannah River and :-;tor8d in con-

crete cul-ver·(;3 as potentially recover·c.ble :rr..2teri:::.l. This prac:tice has 
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been discontinued. It is proposed that they be encased in concrete casks 

coJ:ted vith asphalt, 2 dru:ns per cask, and stored i.•·1 a trench in the LASL 

conta~nated waste are~ Q~der cover of plastic sheeting and approxi~tely 

3 feet of earth b3:ckfill. 

L!il-:-::.r Joh."'lson, H-8 Group Leader, has asked us for our opinions o.f the 

suitability of the proposed cask storage for tenporary or interL~ (possibly 

up to 20-year) storage. These op:L"'lions are needed quickly; it is recog-

nized that there is not ti..-one .for any experi:l!entation to corroborate the 

answers given. The opinions are offered concerning failure of the various 

parts of the contai~~ent: 

1. It seems likely, either .from heat, or raC.iolysis, or both, that the 

12-!':lil plastic b:1g inside the paint can l-lill fail. NacDougall and 

3arryC1) have de~onstrated serious degradation of PVC in con~:lct with 

238Pu . 1. . d . 1 . . .L. J.n a pre uunar-.r ra -~o- ys1s exper~;-;:en~,. J .·- J. Koelling, ENG-7(2) 

has nade heat transfer calculations o~ 233Pu package models based on 

above description, and has concluded: ••• "clearly indicates that a 

proble:r.1 exists \-:ith respect to: a) raelting of PVC inside the 3-gallon 

container, b) HCl forl'!B. tion within the col'ltaL"ler, and c) possible 

nelti::1g of PVC outside the ccntainer if an outer bag contaire:1ent is 

used. All of the above depend cowpletely on the he~t transfer cap~-

bility of the container contents, heat source, and the material used 

betr.-reen the cont-::tiner and the 30-gallon d!"Th":l• 11 

2. T"ne paint can itself prorobly \-Till be brea.c!1ed fro!":l the corrosive 

action of the HGl, water vapor, and 238Fuo2 present, acting both 

individually a1:d collectively. 

3. The outside 5-ru PVC regs probably ..,rill f2-il for the sa!:le reasons 

given above. 

-, 



. 
' 

F:tl~~· Tl!r~ .. :c 
... . 
L::l-~:..· Joh..<"15on 

I 

~lee the can and PVC bags are breached, it is probable that the 238Pu 

will not r:1igrate to th<; drun \Tall if the drur:1s are in st9.tic storage. 

Althou7,h not under the same conditions, HacDougall ~ Ba.rry(3) have 

shmm that Pu does stic':c on Verr:ticulite to sone extent. Hithout a 

driving force in the form. of vibration, air flo'.-l, liquid floii, etc., 

. the 238pu should not be ver-J mobile in Vertaicu~ite. 

5. It is possible that the 30-gallon drum will be breached by internal 

corrosion, but on the basis of existing kno'vTledge, one cannot state 

that it is probable. If the HCl, water vapor, Pu, and possibly other 

corrosive materials from the degradation of the waste ~side the 
t 

package can reach the irlside of the mild steel drum, they will cer-

tainly attack the Cl'Th":l, and in time will probably breach it. The 

rate '\-Till depend on the quantities of corrosive agents generated 

and the holding capacity of the Verm.."i.culite. 

6. There will be gas pressure buildup frol7l the various che:oical ~::J 

physical reactionD ta1-:ing place in the cont9.r.iinated trash, based on 

prelir.U.nary data. already referred to in paragraph 1. We do not have 

suf'ficient data to postulate uhether there would be sufficient pres-

sure to breach the seal of the ccncrete container. 

7. Bitmninous coatin~s, either asphalt base or coal-tar ~ase are l~own 

for their ability to adhere to netal or concrete undergrou."ld, to 

resist corrosion and moisture, and to respond well to changes in 

ter:1perature. Their resistivity to a coi!lbination of Pu .. ~ HCl, H2o, 

and possible other corrosives supplied by degradation of waste 

materials is unknown. Neoprene is known to be attack8d by 238ru 

solution or oxide. '-11e have no data available on tJpoYfy coating. 

,..,3~ the "" "'Pu. 

,. 
migrates very little through the Ven1iculi t.e, the cask 

If 

sealant ::;hould·be very lightly exposed and should net be breached. 
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• Tha s~ll ano~~t of HCl and moisture should be insufficient to seriously 

da1:-age the concrete itself. 

The plan to provide tenporar.r or interi:n storage for the 238Pu-conta.mina-

tecl '.,raste by pl;:•ci!lg the 30-gallon dru.~s i11 concrete casks seeras reason-

able, in the opinion of t!1e \-rriter, in the light of the present kno•.rledge 

of uaste nnnaz,e~;:ent. It should be e!!lphasized t.ha t this is only an 

opinion, and that we need to perform some experinentai work to answer 

questions that \-Te have concerning the validity of these opinions. Some 

of these experiments are set up ready to go; \-:e \-rill devise others to 

be started as soon as possible. 

1 o Alpha-~·!aste Repository Program (A-412) Report for the period 3-1 to 
6-30, 1973, to &'l.rry .. Tordan, .H-DO, from G. R. l-laterbury, Cl•iB-1, p 14 .. 

2.. Heating of Pu-238 Storage Containers, to Y. J. Stephens, ENG DC/DC, 
from J. J. Koelling, Eng-7, 3-14-73, p 2. 

3. Alpha-~·last.e Repository Program (A-412) Report for the period 3-1 to 
6-30, 1973, to Harry Jordan, H-DO, from G. R. ~·!aterbm--y, mffi-1, p 21. 
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