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VIntroduction 

Hydorõ (Water) is the beginning of everything;

Thales from Melitus (ca. 636 -546 B.C.)



Climate

V EU is characterized by a severe water imbalance, particularly 

during the summer months, due to low atmospheric 

precipitation and, at the same time, increased demands for 

irrigation, potable water use due to tourism, and industry. 

V The climate is sub -humid in south -eastern EU countries with 

humid and relatively cold winters and dry and warm summers

V In the central and north -western EU countries the climate 

becomes more continental, with colder winters and warm 

summers.

V Average precipitations ranging from 400 mm/yr (in Malta) to 

850 mm/yr (in France and Belgium) and to over 1000mm/yr in 

some northern countries.
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Water stress index (abstraction/availability ratio)
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VEuropean Water and Wastewater Status
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Total renewable freshwater resources per capita

m3/person/year; Source: United Nations Statistics Division 2007
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Average available renewable freshwater resources 

per inh. (m³/inh·yr ) (UN, Statistics Division, 2007)
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Total renewable freshwater abstractions for agriculture per capita

m3/person/year; Source: United Nations Statistics Division 2007, Eurostat 2005, EUREAU 2008
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Water Uses in EU
a

Water availability

Atm. precipitation                              400 -1000mm

Total fresh water resources             2270km
3
/yr

Abstracted                                            13.2%

Water use

Total water use:                                 299 km
3
/yr

Urban (20%)                                         60 km
3
/yr

Industry                                                31 km
3
/yr

Energy  (42.5%)                                     127 km
3
/yr

Irrigation water use: (a) agriculture:   75 km
3
/yr

[(b) landscape:    6 km
3
/yr]

Irrigation water (%):                            27

a
Adapted from EU EAA 2008 and Aquarec, 2006
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VWastewater Recycling and Reuse in EU



Water Reuse Potential Categories In EU

VAgricultural irrigation (widely practiced, high social 

and low economic value, etc.) 

VIndustry: cooling, boiler or process water (widely 

practiced, high economic value, increasing interest 

for recycled urban effluents)

VNon -potable urban uses and landscape irrigation 

(widely practiced, high economic value) 

VRestoration of water bodies and wetlands 

(emerging, high environmental value, etc.) 

VAquaculture (widely practiced, high economic 

value, etc.)

VIndirect reuses: aquifer recharge, drinking water 

augmentation, etc. (emerging). 



Major Reuse Projects in Greece

Project  Region  Capacity 

(m
3

/d) 

Irrigated 

area (ha)  

Crops  

Irrigation  of agricultural  land    

Thessaloniki  Central Macedonia  175,000      2500  Corn , sugar beets , rice,etc.  

Le vadia  Central Greece      3,500   Cotton , corn  

Amfissa  Central Greece        400   Olive t rees  

Nea 

Kalikratia  

Central Macedonia        800        150  Olive trees  

Hersonis sos  Crete     4 ,500        100  Olive trees  

Archanes  Crete       55 0     1450  Grapes  and  olive trees   

Kos  North Aegean      3,5 00        500  Olive trees , citrus, etc.  

Others     10,000   Various  

Irr igation  of other land  (parks, forest, etc.)  

Chalkida  Central Greece     4,000          50   

Hersoniss sos  Crete        500            8   

San 

Costantinos  

North Aegean        200          10   

Kentarchos  North Aegean        100            5   

Kos  North Aegean        500          10   

Kari stos  North Aegean      1,450          30   

Ierissos  South Aegean      1,500          25   

Others       2,000    

Indirect reuse     

Larissa  Thessaly    25,000   Cotton, corn , etc  

Karditsa  Thessaly    15,000   Cotton, corn , etc.  

Lamia  Central Greece    15,000   Cotton, corn , etc.  

Tripoli  Peloponissos    18,000    

Others     35,000    

Total  (30)   320 ,000    

 





Reuse of wastewater effluent in Chalkida



Poplar plantation irrigated with re cycled water and amended 

with sludge in Vall -Llobrega, Girona , Spain



"Port Aventura" golf course in Spain irrigated with 

rec ycl ed water 



In Costa Brava , Spain :  3.000.000 m
3
/yr reclaimed 

water (of denitrified, Title -22 ) is used for 

groundwater recharge ( Tordera )  since 2003.



Field of fennels irrigated with membrane filtered 

municipal wastewater at CERIGNOLA, Bari, Italy

Long  term  effects  on crops and soil  have been 

investigated  at  the University of  Bari, Italy



üYear 2007: Flow-ratesummer 160·103 m3/d

üYear 2030: Flow-ratesummer 290·103 m3/d

Plan of reuse of effluent from 15 WWTP in the south 

of Portugal Region of Algarve 



Golf course irrigated with recycled water in the island

of Porto Santo (archipelago of Madeira), Portugal



WWTP of Limassol, Cyprus Treated Effluent Production (m
3
/yr )
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