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5 Mediterranean areas with different climate  
social and cultural condition 



Different settlement patterns 



Different sanitation standards…  

…but all could be improved in quality 
and/or sustainability 



Growing water stress 



Global 

impacts  



Even water rich areas have water problems 



Water quantity and quality are strictly linked 



In the last decade wastewater 
treatment brought no further 
quality improvement…why? 

Rivers flow is too poor to receive waste 
water; 

Wastewater is too diluted for an effective 
treatment 



Conventional urban/domestic water 
management approach apparently is not 
able to face problems of water scarcity 

and quality  



shortcomings of conventional water carriage sanitation 

 

fertilizer production 

from finite 

resources 

food 

Mixing of 

flowstreams, misuse 

of drinking water for 

transport 

90% untreated 

waste disposal in 

water bodies sewage sludge 

overexploitation of 

groundwater 



www.zer0-m.org 
 
www.susana.org 

A new approach recently arose 

Sustainable or ecological sanitation 

http://www.zer0-m.org/
http://www.zer0-m.org/
http://www.zer0-m.org/


ECOSAN concepts 

Water saving 

Wastewater and nutrients segregation and 
recovering 

Water Reuse 

Delocalized treatment approach 



NUTRIENTS NUTRIENTS 

closing the loop 

between sanitation 

and agriculture 

FOOD FOOD 

Pathogen 

destruction 

principles of ecosan 



advantages of ecological sanitation 

• Improvement of health by minimizing the 
introduction of pathogens from human 
excrements into the water cycle 

• Promotion of safe, hygienic recovery and 
use of nutrients, organics, trace 
elements, water and energy 

• Preservation of soil fertility, Improvement 
of agricultural productivity  

• Conservation of resources  

• Preference for modular, decentralised 
partial-flow systems for more 
appropriate, cost-efficient solutions 

• Promotion of a holistic, interdisciplinary 
approach 

• Material flow cycle instead of 
disposal 



Technical approach 

 
 

Treatment of 
components  

 
Water saving 

measures 

 

Reuse of treated 
wastewater and 
use of rain water 

 

Segregation of 
water into 

components 



Household centered approach 



Technologies for taps and WC 

Up 15% water 
saving 



Different performances… 



15% is not enough… but why are 
we using potable water for all 

different uses? 



Australian Recommendations  
Kitchen Laundry Bathroom Utilisation Garden 

Cold Hot Cold Hot 

Toilet 

Cold Hot 

Source         

Potable 3 1 2 1 2 3 1 2 

Wastewater         

Treated Black 1 4 4 4 4 1 4 4 

Grey 2 4 4 4 4 2 4 4 

Stormwater         

Roof 2 2 1 1 1 2 2 1 

Non-roof 2 4 4 4 4 2 4 4 

 
1: Preferred use;  

2: Compatible;  

3: Non-preferred use;  

4: Not compatible. 



Rain Water Harvesting 



 



Rain Water Rain Water 

Sizing of storage systems:  

Rain event pattern  

Water demand 

Harvesting surface  

Pollution risk depending on harvesting surface  



Greywater reuse 

http://www.gis.univie.ac.at/php/zer0_m_gallery/album37/R0012191
http://www.gis.univie.ac.at/php/zer0_m_gallery/album09/lokusTKkompakt
http://www.gis.univie.ac.at/php/zer0_m_gallery/album09/Kellerambiente2
http://www.gis.univie.ac.at/php/zer0_m_gallery/album09/Klosterenga_Oslo_1red?full=1


Greywater supply at IAV TDC, 
Rabat 



Pilot system Morocco 



Toilet flushing

7,0

Cleaning

1,0

Laundry

3,8

Dishwashing

1,3

Shower, 

bathtub

16,9

Landscaping

16,0

Outside use

1,0

Food and 

drinking

1,3

Water demand 

Total:  

48,3 m³/d 



Water Balance – 
Conventional Approach 



Water Balance  
SWM Approach 



Nutrients recovery  
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Wastewater fluxes segregation 
for reuse optimisation  



Gustavsberg 
Urine diversion toilet 



Water free collection of urine is 
made possible with relatively 

simple methods 
(Source: Keramag) 

 



Sawdust or ashes 
are used to ‚flush‘ 

squat-urine-
diversion-toilet 

by 
Lin Jiang, China 

 
WECF: Women in 

Europe for a 
Common Future 

(Holland) 
in co-operation with 

TUHH 

www.wecf.org 



Treatment systems 



Right technologies 



Treatment of small community (up to 
20.000 p.e.) 



Example in Italy 

Grigliatura e 
vasca Imhoff 

1°stadio                
2 SFS-h – 1000 m2 

2°stadio                  
2 SFS-v – 1680 m2 

3°stadio                 
2 SFS-h – 1800 m2 

Trattamento terziario                  
FWS – 1600 m2                                            

(di cui 600 m2 a flusso sommerso) 

ferrovia 

Sieve 

Superficie totale richiesta dalle vasche 6080 m2 



LA CAVA CAMPING  

CWs 

Max Load 80 p.e.  

BW: HF 126 m2    GW: HF 116 m2 

HRT 4.5d                             HRT 2.9d 

CWs for Segregated Fluxes 



Treatment scheme 

  
  

0.5 - 6.5 m3/d 

1.5 - 9.5 m3/d 
  



Activated sludge + HF + FWS JESI (AN) - 60000 ae 

Tertiary treatment  

(buffering, disinfection, nutrient removal) 

Progetto: 

IRIDRA 

Flow 13200 m3/d.  

HF As = 10000 m2  

FWS As = 50000 m2 



Post-trattamento di Jesi 



SFF: Enköping WWTP 

 



BIOMASS PRODUCTION IN WETLANDS: Agrobränsle  

 

 



Construction Costs 

y = 0,0008x2 + 96,883x + 6296,8
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O&M costs: 10-15€ pe 



2. RECEPIMENTO DEL PTA REGIONALE  NEL PTCP DELLA 

PROVINCIA DI RIMINI 

Urban drainage systems 



SWMED Project 

• Multistakeholders tables 

• Survey on water and wastewater 
management 

• SWMED solutions for different 
country/settlement typology 

• Policy paper to integrate new approach 
in country/regional water policy 

• Information and dissemination 



Survey on water and wastewater 
management  

Guidelines for  
data collection 

Data collection:  
Identify existing systems 

in settlement types  
• urban central areas,  

• urban peripheral areas  
(including slums or  

illegally built settlements),  
• rural towns,  

• rural villages and  
isolated settlements 

• specific settlements  
(e.g. refugee camps)  

 
Whereas needed: 

On site investigation 



Results: country specific 
database 

Settlement 
typology 

Case 1 Case 2 Case 3 

Urban 
central 

Urban neigh. 

Rural village 

… 



SWMED solutions for different 
country/settlement typology 

• Technical solutions (at different scales) 

• Possible administrative/policy tools to 
promote them 


