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INTRODUCTION

Tightnessis afundamentaprereaisite for mary undegroundworkswhereminimum productleakage is required.
Natural gasis storedin depletedreserwirs or aquifess; LPG is storedin unlined galleiies; and various hydro-
carbans, from hydrogenand natual gasto cruce oil, are storedin salt caverns. Nuclearwasteare planred to
be disposedof in deepgeolaical formations. Salt caverrs are also beingconsickredas dispasal sitesfor non-
hazarduswasteqVeil etal., 1997 or tritiated waters(Bérestet al., 1997). Abandmedoil-produdion wells must
be sealed=fficiertly to avoid later circulationof fluids betweerlayersthatwereseparatetby imperviauslayersin
thenaturalcorfiguration

Theaim of tightnesshasno absolutenature but, rather depend uponspecificsensitvity of the ervironmen
andthe econonic context. Radionulidesbecane harmlessaftera certainperiad of time: providedthe processis
slow enowgh, penetation of nuclidesinto the rock massadjacento the disposalgalleriesmay notimpair storage
safety Air, natual gas,butaneand propane are not poisorousfrom the perspetive of undegroundwater pro-
tection: the leakageof suficiently diluted natual gasinto undeground waterhasminar conseqencesfor water
quality. Thiswould notapplyto otherprodicts, suchascruce oil.

Fromthe viewpoint of grourd-surfaceprotedion, the mostsignificantrisk is theaccumulatio of flamablegas
nearthesurface.In this situation gaseshatareheavier thanair (propane gthylene, propylene)aremoredangeous
thannatual gas.

The ecoromic viewpoint deendsbasicallyon the speedof the stockrotation andthe natureof the products
stored.For exanple, whenstoringcompessedair to absorbdaily excesselectricpower, alossof 1% perdaycan
be consickredasreasonale. Whenstoringoil for stratejic reasos, (e.g.,oil which will be usedonly during a
crisis),alossof 1% peryearis amaximumvalue.

In this pager, we will focusonthetightnessof saltcaverrs usedfor storinghydrocabons.The papertis divided
in five parts. Part 1 explains the main factorscortributing to the leakage(fluid pressue distribution, geolagical
ervironmen andwell architectue), andatypicalaccidenis described Thesecondartconcenstightnesdesting;
alist of themainfactorscontiibutingto themisinterpetationof tightnesgestsis provided. In Part 3, thisis applied
tothe“fuel-oil leaktest”andanexampe of averyaccuratén-situtestis describedPart4 proppsesamathematich



theoryfor the “nitrogenleaktest” andPart5 describesin actualtestaimedat validatingthis testmethodandthe
equationgleducedn Part4.



