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suBJECT: (pinion Requested cn SYorage of 233pu-contaminated Vaste
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There are in warehouse sto?age at the oresent time a large number of
30-gallon mild sieel drums containing 238py—contaninated line-generated
trash, and they continue to accumulzate. The typical drum in this group
is probably as follows:

1
1. The line-generated trash is a mixture of paper and rags, rubber
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(butzsol, neosol, and latex), plastics, glass, metal, and mis-
cellaneous, the latter including some wood and filter media of
various types.

2, The 233Pu02 probably does not exceed A0 grams of 23%py per con-—
tainer, present as Pul, (nat) and Pu02 (016). It may br’may
not ba uniformly distributed thrcughout the trash.

3. The trash is placed in a 12-mil PVC bag secured either by a
wire tie or masking tape, or both. This package is placed inside
a 3-gallon pa2int ecan with a friction-~type 1lid. Two additional
5-mil PVC bags are placed around the outside of the paint can,
and secured with masking tape. ‘This package is then placed in

a 3C-gallon mild steel drun, surrounded by vermiéulite.

Problem: These drums rmust be moved from their present storaze locations,
In the past, they have been shipped to Savannah River and stored in con-
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crete culverts as potentially rescoverable materizl, This practice has
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_ been cdiscontinued, It is proposed that they be encased in concrete casks
coated with asphalt, 2 drums per cask, and stored in a trench in the L4SL

contaminated waste area under cover of plastic sheeting and approximately

3 feet of earth backfill.

Lalar Johnson, H-8 Group Leader, has asked us for our opinions of the
suitability of the proposed cask storage for temporary or interim (possibLy
up to R0-year) storage. These opinions are needed quickly; it is recog-
nized that theres is not time for any‘experimentation to corroborate the
answers given., The opinions are offered concsrning failure of the various
parts of the contginment: .

1. It seems likely, either fron heat, or rz€iolysis, or both, that the
12-mil plastic{bag inside the paint can will fail, MacDougall and
Barry(1) have demonstrated serious degradation of PVC in contact with
23%py in a preliminary radiolysis experiient. J.-J. Koeiling, Ene-7(2)
has made heat transfer calculations on 233Pu packaze models based on
above description, and has concluded: .,.."clearly indicates that a
problen exists with respsct to: a) melting of PVC inside the 3-gallon
container, b) HC1l formaticn within the container, and c) possible
nelting of PVC outside the ccntainer if an outer bag containment is
used. All of the above depend completely oun the heaut transfer capa-
bility of the container contents, heat source, and the material used

between the container and the 30-gallen drum.?

[

.« The paint can itself probably will be brezched from the corrosive
action of the HCl, water vapor, and 238Pu02 present, acting both

individually and collectively.
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3. The outside 5-nl PVC bags preobably will f2il for the same reascns

given above,
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Cance the can and PVC bags are breached, it is probable that the 238py
will not nigrate to the drum wall if the drums are in static storage,
Althouzh not under the same conditioné, MacDougall % Barry(B) have
shown that Pu does stick on Vermiculite to some extent, Without a
driving force in the form of vibration, air flow, liquid flow, etc.,
“the 235Pu chould rot be very mobile in Vernmiculite.

It is possible that the 30-gallon drum will be breached by internal
corrosion, but on the basis of existing knowledge, one cannot state
that it is proovable., If the HCl, water vapor, Pu, and possibly other
corrosive materials from the degradation of the waste inside the
package can reach the inside of the mild steel drum, t%ey will cer-
tainly attack the érum, and in time will probably breach it. The
rate will depend on the quantities of corrosive agents generated

and the holding capacity of the Vermiculite,

There will be gas pressure buildup from the various chemical »~nd .
physical reactions taking place in the contaminated trash, based on
preliminary data already referred to in paragraph 1, We do not have
sufficient data to postulate whether there would be sufficient pres-
sure to breach the séal of the ccncrete containér.

Bituninous coatinss, either asphaltlbase or coal-tar base. are known
for their ability to adhere to metal or ccncrete underground, to |
resist corrosion and moisture, and to respond well to changes in
temperature. Their resistivity to a combination of Pu; {01, H,0,

and possible other corrosives supolied by degradation of waste
naterials is unknown. Neoprene is known Vo be attacked by 238py
solution or oxide. Ve have no data available on epo%y coating, If
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the 2¥pu migrates very little through the Vermiculite, the cask

sealant should -be very lightly exposed and should nct be breached.
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The small amount of HCl and moisture should be insufficient to seriously

damage the concrete itself,

The plan to provide temporary or interim storage for the 238pu-contamina—
ted waste by plecing the 30-gallon drums in concrete caskc seems reason-—
able, in the opinicn of the writer, ir the light of the present kncwledge
of waste managewent. It should be emphasized that this is only an
opinion, and that we need to perform some expe:imentai work to answer
questions that we have concerning the validity of these opinions, Some

of these experiments are set up ready to go; we will devise others to

.

be started as soon as possible, !
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