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integrated wastewater management approach 

 An integrated wastewater management approach ensures that all the perspectives of effective 
management that include economical, social, technical and environmental dimensions are taken 
into consideration. 

 Choosing the ‘‘Most Appropriate Technology’’ is not an easy task but it could reduce the risk of 
future problems and failures 

 the ‘‘Most Appropriate Technology’’ is (Ho, 2005): 

  economically affordable: An assessment of the cost effectiveness of the selected system 
should be undertaken taking into consideration the capital cost for planning and 
construction the costs of operation and maintenance and the value of the land used. 

 environmentally sustainable: the technology chosen should ensure the protection of 
environmental quality, the conservation of resources, and the reuse of water as well as the 
recycling of nutrients 

 and socially acceptable: local factors that can directly affect the operation and 
maintenance of a certain system. These include, the local community habits and lifestyle, 
public health protection, government policies and regulations as well as public acceptance 
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Conventional wastewater system 
 Conventional wastewater system, also referred to as Intensive treatment, is the 

most common approach in the industrialized countries with Activated Sludge as 
the conventional technology. 

  This conventional treatment is based on intensive biological treatment to 
remove pollutants, in relatively short time and confined space. They can reach 
very high treatment efficiencies.  

 

 Additional advanced treatment can be added such as disinfection unit 
(chlorination, ozonation, UV) and removal of nutrients (N and P), depends on the 
disposal/reuse requirements.  

 

 These intensive technologies require small space area and thus have financial 
benefits especially in densely populated urban areas where land value is high.  

 

 Conventional treatment also shortens the period that the wastewater effluent 
remains in treatment units and so can treat more effluent over a period of time 

 

 However, they are energy intensive, require highly skilled manpower (for design, 
construction, operation and maintenance), and require large amount of capital for 
both construction and operation 

 

 



Study tour on wastewater management  
using natural treatment systems in rural areas 

4 

Wastewater treatments 
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 Advantages and 
disadvantages of 
the most common 
secondary 
treatment methods 
(Brix, 1994; Crites 
and Tchobanoglous, 
1998; Reed et al., 
1995; 
Tchobanoglous and 
Crites, 2003) 
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Perfomance of treatment systems 

 Removal rates (%) and level achieved [into brackets ) of main parameters 

Media filters: Intermittent Sand Filter (ISF) and Recirculating Sand Filter (RSF) 
Lagoons: Facultative Lagoons (FL) and Aerated Lagoons (AL) Anaerobic Lagoons (AnL) Aerobic Lagoons (AoL) 
Aerobic treatment: Suspended Growth (SG), Attached Growth (AG) 
 
 
 
 
 



Study tour on wastewater management  
using natural treatment systems in rural areas 

7 

Performance of WPS 
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Performance of WPS and conventional system 
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Performance of Wastewater Storage Reservoir 
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Performance of CWs 
 Comparison of actual performance for 107 constructed wetlands in 

Flanders, Belgium (based on measured average concentrations) 

Parameter FWS VSSF HSSF Combined VSSF 
greywater 

COD removal (%) 61 94 72 91 90 – 99 
(BOD) 

SS removal (%) 75 98 86 94 90-99 

TN removal (%) 31 52 33 65 30 

TP removal (%) 26 70 48 52 30 – 95 

Source: Rousseau et al. (2004) 

Note: all these wetlands in Flanders treat mixed domestic wastewater 

 

The column on the right in green is for greywater treatment in vertical sub-surface flow 

wetlands (Ridderstolpe, 2004) 
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The use of reclaimed water for agricolture in Sicily, Italy 

Cost  

     National experience and capacity needs for the 

construction and operation of NTSs   
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Economic considerations  

 



Study tour on wastewater management  
using natural treatment systems in rural areas 

13 

Costs and land area requirements  
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costs of natural treatments 
 the unit costs are essentially the same for the natual systems. 

 The major items included in capital costs of natural treatment unit are 

 Land costs 

 Site investigation 

 Excavation and earthwork 

 Liner 

 Media 

 Plants 

 Inlet structures 

  Outlet structures 

  Miscellaneous piping, pumps, etc. 

 Engineering, legal, and contingencies 

 Most of these costs are directly dependent on the design treatment area 
of the system 
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CW cost 
 Comparison of actual design parameters and costs for 107 constructed 

wetlands in Flanders, Belgium 

Parameter FWS VSSF HSSF Combined 

Design size (PE) 1 – 2000 4 – 2000 152 and 350 5 - 750 

Area (m2/per PE) 7 3.8 5.9 and 3.7 5 

Investment cost (€/PE) 392 507 1636 and 879 919 

Source: Rousseau et al. (2004) 

Note: all these wetlands treat mixed domestic wastewater 

The flowrates are in most cases not measured, so there is no information on the hydraulic or BOD 

load to these wetlands. 
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CW cost 

 

H-SSF CW  196 m 2 
percentage 

Excavation and earthwork 13,26 10,7% 

Liner 

 

40,81 33,1% 

gravel 19,38 15,7% 

Phragmites 6,63 5,4% 

Outlet/Inlet  structures 15,30 12,4% 

Other works 28,06 22,7% 

Total cost                                                  123,47    €/m 
2 

Costs €/m2 
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CW cost 

 Year 2003 H-SSF CW 1800 m2 

Costs (€/m2) Percentage 

Excavation and earthwork 8,77 15,0% 

Liner 25,55 43,6% 

Gravel 15,55 26,6% 

Gabions 2,22 3,8% 

Phragmites 2,55 4,3% 

Outlet/Inlet  structures 1,94 3,3% 

Other works 2,00 3,4% 

Total cost                                                  58,56    €/m 2 
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WWSR cost 

 WWSRs (sequential batch in parallel) require high land extension 
availability. However, in inland areas low land prices favour this option 
(5,000-10,000 euro for 10,000 m2) 

 

 

 Cost analysis in inland area of South-east Sicily have shown that total costs 
of Tertiary Treatment by WWSRs is comparable and even it smaller than 
the costs of using conventional water for irrigation: 

  Tertiary treatment by WWSRs          0.15 euro/m3 

  Conventional water                   0.10-0.20 euro/m3 

 


