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Methods

1. Landfilling

2. Landfarming

3. Deep-well Injection

4. Land Burial

5. Dumping in oceans and other large water 
bodies



Sanitary Landfill

• Sanitary Landfill is an engineered 
method for land disposal of solid 
and hazardous wastes in a manner 
that protects the environmental and 
public health. It is the only 
acceptable method of solid waste 
disposal currently all over the world



Site Selection
Factor Remarks

Available land Area Site should have a useful life greater 
than 1 yr (minimum value)

Haul distance Will have significant impact on operating 
costs

Soil conditions and topography Cover material must be available at or 
near the site

Surface water hydrology Impacts drainage requirements

Geologic and hydrogeologic conditions Probably most important factors in 
establishment of landfill site, especially 
with respect to site preparation

Climatologic conditions Provisions must be made for wet-weather 
operation

Local environmental conditions Noise, odor, dust, vector, and aesthetic 
factors control requirements

Ultimate use of site Affects long-term management for site



Landfilling Methods

• Area Method
– Wastes are spread and compacted on the surface of the ground
– Cover material is spread and compacted over the layer of waste
– Suitable on flat and gently sloping land and where the groundwater 

table is high
• Trench Method

– Involves the excavation of a trench
– Excavated soil serves as cover material
– Suitable for sites having flat or gently rolling surface, a low 

groundwater table and a thick soil layer
• Depression Method

– At locations where natural or artificial depressions exist. 
– The technique varies with the geometry of the site, the characteristics 

of the cover material, the hydrology and geology of the site and the 
access to the site



Advantages/Disadvantages



Occurrence of gases

• Landfill gas is primarily a mixture of methane 
and carbon dioxide produced by the 
decomposition of organic matter in the solid 
waste. 

• Landfill gas is highly flammable and poses  a 
risk of explosion if not properly managed



Stages of Decomposition

• The process of degradation of the organic 
fraction of solid waste within a landfill may be 
broadly divided into five stages









Leachate in Landfills

• The natural decomposition of solid waste in 
combination with rainwater infiltration into the landfill 
site causes the production of potentially toxic leachate
which flows toward the bottom of the landfill

• The wetter the climate, the greater the potential risks 
of groundwater and surface water contamination from 
landfill leachate

• Natural or synthetic materials are often used to line the 
bottom and side of landfills to prevent the migration of 
leachate into nearby groundwater and surface water



Data on the composition of 
leachate from landfills



Control of gas Movement

• Passive Collection system - A low cost design 
consisting of buried vertical perforated pipes 
to collect the gas using its natural pressure 
and vent or flare it at the surface

• Active Collection system – More costly system 
utilizing a buried network of pipes and 
pumping to trap the gas, which is then 
processed and used for process heat and 
electricity generation



Control of leachate

• Key components of leachate management are
– Leachate minimization

– Leachate containment

– Leachate collection

– Leachate recirculation

– Leachate treatment

– Final disposal of leachate

– Monitoring of leachate leakage



Summary of Leachate Treatment



Landfill Design considerations

• Useful lifespan and area – important 
parameters are depth of fill, quantity, rate 
of delivery, characteristics of solid wastes 
and operating practice

• Size of the site – Includes two elements 
such as gross area and useful fill area. 

• Landfill cells are designed based on the 
quantity of wastes requiring disposal –
Important elements are height, length, 
width of working face, slope of side walls 
and thickness of daily cover

• Height of a daily cell is a function of the 
quantity of waste, thickness of daily cover, 
stability of slopes and degree of 



Environmental Factors

• Established regulations requiring inclusion of 
environmental controls in the design and 
operation of landfill in order to protect public 
health and environment from potential negative 
impacts 

• Commonly adopted environmental controls 
include 

1. Installation of a liner for leachate containment
2. A leachate collection and treatment system
3. Landfill gas management systems, and 
4. Cover systems
• More specific environmental factors such as 

control of dusts, litter, odor, noise, vectors and 
        



Problem 1



Problem 2



Problem 3
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