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Original water level

River bed Weir

River
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Nucleus

Flagella

Slime layer

Cytoplasmic
membrane
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Cell
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effluent

air

floating plastic medium

retaining grid

inlet
wastewater

floating bed, upward flow
during the backwash cycle, effluent is passed up through 
the bed and the outlet at the top is diverted to the waste 
sludge stream.

air

inlet
wastewater

submerged fixed bed, downflow
during the backwash cycle, effluent is passed up through 
the bed and the wastewater is diverted to the waste 
sludge stream.

submerged filter
medium bed

washwater outlet
opened during
backwashing

effluent (flow reversed
during backwashing)

(a)

(b)
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freeboard

gases

waste
sludge

sand
washer

water or
wastewater in recycle to maintain

fluidisation of bed

effluent or
treated water

settlement
(may not be
required)

fluidised
bed
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Numbering system for dioxin

Octochlorodibenzo-p -dioxin (OCDD)
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Vent pipe 1.5 m high

Cap/restoration
layer

Waste

Bentonite/clay/concrete
seal, approx 2 to 3m

Plain HDPE
pipe (or similar)

Perforated/slotted
HDPE pipe (or
similar)

Selected no-fines
aggregate

Landfill, Liner and Leachate
Collection System
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leachate collection pipes

groundwater collection pipes
(if required)

waste

indigenous soil

indigenous soil

secondary drainage layer
with collection pipes
(if required)

primary barrier (e.g. geomembrane)

groundwater collection pipes
(if required)

(a) (b)

leachate collection pipes

waste

free drainage layer (e.g. geotextiles and geonets)

O O OO

liner (clay or geomembrane) 

O O OO

O O O O

free drainage layer (e.g. large stones)

O O O O

O O O O

secondary barrier (e.g. bentonite or geosynthetic clay)

tertiary barrier (e.g. geomembrane or bentonite or geosynthetic clay)
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Spray distribution
of wastewater

Infiltration ditches
filled with wastewater

Evapotranspiration

Slow percolation of wastewater

Rapid migration of wastewater Water table

Wastewater
distribution channel

Surface flow
of wastewater
(no infiltration)

Evapotranspiration
Effluent
collection
ditch

2–6% slope Vegetative cover
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(b)

(c)
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Transpiration
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LANDFILL
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Subsurface
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benzo(ghi)perylene indenol (1,2,3-cd)pyrenebenzo(b)fluoranthene

anthracene benzo(a)pyrene
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is a mirror image of
benzo(b)fluoranthene)
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Reception for mixed refuse

Screens Material > 0.5m
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Water containing aerobic bacteria
that oxidise hydrogen sulphide to
sulphuric acid:
H2S + bacteria → H2SO4

In septic wastewater sulphates
are reduced to sulphides by
anaerobic bacteria. The
sulphides then react with
water to make H2S

Sewer
Septic
waste water

 H2S

Aerobic
atmosphere
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