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Premise: Radionuclide release depends srongly on mode
of waste package failure'''
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1. Mode of failure determines how water, will enter and leave
..... - . : i . ............ ... .

~~~~~~~~~~~~~~. ............................................ ......::;

2. Mode of failure will affect chemistry iside waste package
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3. Corrosion products might limit flow'' and diff sion to outside of waste
packagepackage .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~... , .... ...... ... ......... ,:v . ... ..
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4. Corrosion product mas.erve as..effective sorbers of released
radionuclides bth inside ad..outside the waste package
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1. Mode of failure determines how water will enter and
leave the canister ..

A. "Bathtub" d......... ......md..e X .. .... i........-

....... 0 ... .{
..: ... .... .. ....

* Water enters canister in one corrosion...hole .and leaves through the same
or a different hole. ...... ....... ...

* Height of water in bathtub deter mined b ythe o'tition of the holes...<..9 ~ ~ ~~~~~~~~~... . ....... 

Bathtub can involve a large faction of the fueby Immersion
:.. r.,....'' '~.... ...... 6 A~~~~~~~~.. ...,29 .....

* Bathtub might .be. transient; exist for several thousands of years until* . 9; ~~~~~~~. ....... .. .9>. 9. 
other corrosion holes caus eit to empty. "Pulling the plug" Might lead to
a transient increas ein release. rate, ,.,.,,.: xA...... .......-.
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B. Flow-through model ...........
...... .. .. .i,, 

* Water enters and leaves canister by corrosion'holes,But does not pool

* Smaller portion of uel involved; only that.portion wetted by dripping
water or water vapor inside canister, but.

.. ....... . ........
* Dripping water could be more corrosive of f uel per unit wetted area than

stagnant water ....
~~~~~~~~~.... t . .. .... -
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2. Mode of failure will affect chemistry ...... iside
W aste package ........

.g .. : i .~~~~~~~~~~~~~~~~...... ... Ei:...... .
0 ....... :. . -....

* Corrosion of waste-oackage and waste-form materials'' will consume
oxygen and possib'y other constituents entering the waste package
(e.g., silica)

. .. ...... . ... .

* Size and properties of corrosion holes mlght.limit the easy exchange
atmospheric oxygen. Reduced partial pressure of oxygen will likely
reduce release rates of many radi0onuclides.
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3. Corrosion products might limit flow and diffusion t~outside of waste
package

.. .... ... ....... .. ;.

Area of corrosion holes and properties:...f flinQmge I wil af fect
advective and diffusive transport of rad'..' ci es ;

.... .. . .. ..
. .. ..... ...:.. ..

Low pH inside corrosion pit might limit .:iiz-of iron oxide precipitate
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4. Corrosion product may serve;.".as effectiv e... sorbers of released
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Conclusions
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* Mode of waste package failure will af fe~ct release of'adie' lides
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