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Abstract 

A iiumber OS niajor problems associated witli the containniciil appn'acii to iaiidtill niaiiageiiieni are hi2hligiiccù. Thc 
Suiidanieiita! flaw i n  the strategy i s  that dry eiitonibnieiit OS Wüste iiihibits its degiadatioii, so prolongin: r i le activity of the 
W X ~ K  and deiayiii:. possibiy foi-several decades. i l s  stabiiistatioii 111 an inert staie. This. coupled witli uticertaiiities as IO the loiis- 
tcrm durability of syiithetic liiiiiig systems. increases the poteiiti;il. for l iner failtire at sonie stage i n  the future whilst the wiiste i s  
s t i l l  active. leading 111 grouiidwater pollution by laiidfil1 leachate. Clay liiiei-s also pose problenis as the siiiectite compoiieiirs of 
bentoiiite liners are subject to diemical iiiteractioti with laiidfill leachate, leading to a reductioii i n  theii- swelliiig capaciry mid 
iiicrease i n  hydiaulic coiiductivity. Thus. their ability IO perforni a coiitaiiinietit mie  dimiiiishes witli rime. More critically. ir 
diffusion rather than advectioii is the dominant contdminant migration mechanisni. then 110 liner wi l l  be completely iniperiiie- 
able to pollutaiits aiid the containment strategy becomes untenable. 

There are other l e s  obvious problems with the containment strategy. One i s  the teiideiicy to place total reliaiice on artilicial 
liniiig systems aiid pay little attention to local geologicalihydrogeological conditions duriiig selectioii of laiidfiil sites. Based on 
the attitude that any site can be engineered for landfillin: and that complete protection of giaundwater can be effecred by Iining 
systems. iiegative geological characteristics of sites are being ignored. Fuitiiermore, excessive costs i n  cotistructioii and 
operdtioii of containment landfills iiecessitate that they are large scale operations (superdunips): with associated ti-tiisfer 
idcilities and 11-anspoit costs. al1 of which add to overall waste management costs. Taken togetlier with uiipredictable post- 
closure maintenance aiid monitoring costs, possibiy over several decades. the econoniics of the containment strategy bb -cornes 
unsusrainable. Such a high-cost, high-techiiology appi-oacli to laiidfill leachdte management i s  çeiierally beyoiid the tiiiaiiciÿl 
and technological resources of the less wealthy WdliOiiS, and places sevet-e burdens on their economies. For instance, i n  third 
world countnes with limited water resources, the need 10 preserve grouiidwater quality is pardmouiit. so expensive containnient 
strategies are adopted in thé belief that they offer gi-eatest protectioii to grouiidwater. A final iiidictnieiit of the coiitaiiiiiictii 
sti-ateçy is that iii delaying degradation of waste, the pi-eseiit geiiei-arions waste problems will be left for future geiierations IO 

deal with. 
More cost-effective landfill management strategies take advaiitaçe of the natural hydrogeolozical characteristics and attenuu- 

tion pi-operties of the subsuiface. The 'dilute and disperse' strategy employs the natural soiptioii and ioi i exchange propenies of 
Clay miiierals, and ir has been shown that in appropriate situations il is effective iii atteiiuating laiidfill leachate and preveiiriiig 
pollution of waterresources. Opei-ated at sites with thick Clay overburden sequences, usiiig a permeÿbie cap to masiniise rainfall 
infiltration and a leachate collection system to coiitrol leachate migration, 'dilute and disperse' is a viable leachate managenient 
stptegy. Hydi-aulic traps are relatively common hydrogeological situations where groundwater flow is towards the laiidfill. so 
effeçtively suppressing outwards advective flow of leachate. This approach i s  also best employed with a Clay liner. takiiig 
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