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Long Term Impacts in Waste Management
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Impacts of landfilling
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La discarica è la madre di tutte le strategie di 
gestione sostenibile dei rifiuti
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La quantità è un problema!
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La qualità è un problema!

E tu di biogas?

Capisci 
qualcosa di 
paracadute?
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Waste Management Hierarchy

Minimizzazione
Recupero di materiali
Recupero di energia

Discarica
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Waste Management Hierarchy

Avoidance

Material recovery

Energy recovery

Landfilling

Ecoproduction
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Waste Management Hierarchy
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Material recovery
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3Rs: Recovery,
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Waste Management Hierarchy
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Waste Management Hierarchy
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Waste Management Hierarchy

Ecoproduction

3Rs: Recovery,
Reuse,Recycle

Alternative 
energy

Sustainable
landfilling

ZERO 
WASTE



ARPA – Bologna, 9 Luglio 2007 13

Landfill reactor
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Multibarrier concept
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General Mass Balance

INLET
(Waste, Sludge,

Rainfall)

OUTLET
(Biogas, leachate)

ACCUMULATION

Reactions

Accumulation (dm/dt)= Inlet - Outlet - Degradation

Kg C or N/year
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Duration of physical barriers

?Natural barrier

Top cover

Drainage

Clay liner

Geomembrane
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Long term landfill impact
Open dump
Dry tomb landfill
Contained landfill

Sustainable landfill
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Operation alternatives
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Scenari di discarica controllata
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Final storage quality (or equilibrium)

The definition of final storage quality (FSQ) plays an important
role in defining available options and approaches to sustainability 
in landfilling and consequently in waste management
FSQ of the waste should include both gas production, leachate
quality/emissions and landfill stability
FSQ is at the moment poorly defined or undefined – but implicitly  
implied in practically all landfill legislation

Common strategic 
approach to landfilling
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BIOGAS

PERCOLATO

RIFIUTI 
DEPOSITATI

ANALISI 
DI RISCHIO

Condizioni sito 
specifiche

LTV gas

LTV percolato

LTV rifiuti

Esercizio

NO

Sì

NO

NO

Sì

Sì

Analisi di congruità
Inizio 

FSQ
NO

SI 
per 3 ANNI

FINE 
POST-

GESTIONE

Procedura Fine PostGestione
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LTV (Legislation Threshold Value)
the set of requirements which must be fulfilled at a given 
time, as set out in legislation.

FSQ ( Final Storage Quality)
site-specific values acceptable for the environment.

CSQt (Current Storage Quality at t years) 
parameters values measured at a certain time t after the 
closure of a landfill

Landfill quality parameters
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BATV (Best Available Techniques Value)
the most effective and advanced stage in the development of activities and 

their methods of operation which indicate the practical suitability of particular 
techniques for reducing the emissions on the environment as a whole. It 
includes the techniques developed on a scale which allows implementation 
under economically and technically viable conditions, taking into consideration 
the costs and advantages, whether or not the techniques are used or produced 
inside the State in question, as long as they are reasonably accessible to the 
operator.

BTV (Best Technology Value)
the most effective technology in achieving a high general level of protection of 

the environment as a whole in the long-term.

RQV (Rock Quality Value) 
parameters values before the direct or indirect introduction as a result of 

human activity, of substances into the air, water or land which may be harmful 
to human health or the quality of the environment, result in damage to material 
property, or impair or interfere with amenities and other legitimate uses of the 
environment.

Landfill quality parameters
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1 - 5 October 2007 - S. Margherita di Pula (Cagliari), Italy

SARDINIA 2007
XI International Waste Management and 
Landfill Symposium
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www.sardiniasymposium.it

20th Anniversary Sardinia Symposium 
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Sardinia ‘07: il posto
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Sardinia Symposium: la gente

1100 partecipanti

72 paesi diversi
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Sardinia Symposium: la selezione 

400 lavori selezionati, da un comitato 
scientifico internazionale, su 740 lavoro offerti
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raffaello.cossu@unipd.it

Arrivederci in Sardegna!
Grazie!


