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ABSTRACT 

Although the depositional environment of salt is generally wet, many salt deposits 
(particularly domal salts) contain interstitial gas. It is hypothesized that the long-term state of 
an initially liquid filled cavern in gassy salt will be gas filled. With the interest in using 
caverns for waste disposal, the long-term state of a cavern must be known. This raises such 
questions as: Under what conditions will gas migrate into a salt cavern and alternatively, 
under what conditions will liquids imbibe into the salt? Over what time scales do these 
processes operate and what is the equilibrium state of a salt cavern? 

To answer these questions, an understanding of the processes governing two-phase flow in 
salt is needed. Here, we consider the long-term performance of salt caverns by way of a 
survey of pertinent literature followed by a brief review of first principles. To support these 
efforts a suite of simple laboratory experiments were conducted. In these experiments 
concurrent flow of gas and brine were investigated with the aid of light-transmission 
imaging, which allowed direct visualization of the flow of brine through thin slabs of salt. 

Multiphase flow visualization experiments were conducted on both slightly damaged and 
intact salt core to provide data on two-phase flow in salt over a range of permeabilities and 
porosities. The fact that two-phase flow was measured over relatively short time scales and 
small pressure gradients suggests that the mechanism of gas intrusion into a cavern and 
subsequent displacement of cavern fluid into the salt is possible. Further study is needed to 
better quantifY the multiphase flow properties relevant to cavern abandonment issues in salt. 
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