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• There is general agreement on the contribution of greenhouse
gases (GHG) to climate change.

• When dealing with technologies to reduce GHG, so to contrast
climate change, the importance of the contribution of waste water 
treatment plants is usually neglected, even though they play an
important role. In fact:
- treatment plants are everywhere;
- they work 24 hrs/day;
- their contribution in terms of  GHG emission is as much significant  
as that of transport;

• The consequence is that research on this topic has not been
performed almost at all.
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PROCESSI  AEROBICI vs PROCESSI ANAEROBICI 
(per 1000 kg di COD)

AEROBICO ANAEROBICO
Sludge
production

400-600 kg 20-150 kg

Energy 
consumption

1100 kwh -3300 kwh
(CH4 production !)

Nutrient
consumption

Azoto
Fosforo

20-25 kg
1,5-2

1-5 kg
0,5-1

AER.) COD + O2 → CO2 (50% COD) + Fango (50% del COD) + H2O   

AN.) COD → CH4 (60% COD) + CO2 (30% COD) + Fango (10% COD) + H2

Fossil fuel used

yes

no
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• All in all it emerges that anaeobic processes are the most favourable
from the point of view of GHG emission.

• Nevertheless, to reach an optimal yield within an anaerobic
process, the COD should be ~ 4000, while urban sludges have COD 
~ 600, which is too low.

• Technologies are needed which allow high yields with COD inputs < 
than those existing at present.
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Water reuse in EU Countries
Different types of reuse

Water reuse in EU Countries
Different types of reuse

Irrigation

Grey water 
recycling

Indirect
potable reuse

Canary Islands

Balearic
Islands

Cyprus

Landscape 
irrigation
(golf courses)

Industrial reuse
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Forecasted growth in water reuse

2003 European drought is valued at US$ 13 billions

i.e., a value higher than the floods
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Primary
settling

Industrial crops, forest
Example: Mexico City (45 m3/s)
100% of irrigation needs
(WHO: <1 helm eg/L; <1000 FC/100 ml)

Coagulation
flocculation

Fe3+, Al3+

Pretreatment

Pretreatment Activated
sludge

Infiltration /
percolation

Clarifier

Human
exposure

No
exposure

Industrial crops, forest
Israel (60 mg BOD/L ; 50 mgSS/L)

Industrial crops, forest
Pasture, cooked vegetables, fruits
Australia (<3000 and <750 FC/100 ml)
California (<23 TC/100 ml)
EPA, US (<200 FC /100 ml)
South Africa (<1000 FC/100 ml)
Catalonia (<1000 FC/100 ml)

Raw
sewage

Raw
sewage

WHO Standards (< 1 helm.eg/L)

Raw
sewage

Facultative
stabilisation ponds Maturation ponds

Anaerobic
ponds

Primary
settling

Pretreatment Activated
sludge

Clarifier Filtration
Disinfection
Cl, UV, O3

Cl, UV, O3

Disinfection
Cl, UV, O3

Pasture, cooked vegetables,
fruits
Vegetables eaten raw
Canaries Island (<2.2 TC/100 ml)
Israel (<2.2 FC/100 ml)
California (<2.2 FC/100 ml)
Florida (<1 FC/100 ml)
Arizona (<1 FC/100 ml)

virus < 1 PFU/40L)

Raw
sewage

Typical treatment schemes used to achieve different water qualitTypical treatment schemes used to achieve different water quality y 
objectives for agricultural  irrigationobjectives for agricultural  irrigation
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• The philosophy is that water treatment and management  have to
be suited to the particular use water has to be supplied for, so not to
waste money and energy.

• All in all …….
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Los Angeles Los Angeles –– USA   USA   
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