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1. Introduction – ABSTRACT

In the EU-Indian collaboration project ECO-India (Energy-efficient, community based water- and

wastewater-treatment systems for deployment in India) an ecological surface

water treatment plant was developed. The plant design aims at elaborating a

sustainable solution for the provision of safe drinking water to communities not

having access to safe water sources. The solution makes use of traditionally

widely available ponds. The multilayer treatment approach consists of

catchment area management, pre-treatment (silt trap and sedimentation in the

pond), a filter unit (two parallel rows of Horizontal Roughing Filter (HRF),

Slow Sand Filter (SSF) and Activated Carbon Filter (ACF)) and finally

disinfection with chlorine.
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 Image 1. Filter unit comprising of  

    HRF,SSF,ACF with solar panels 

INTRODUCTION 

The community based pilot project is in Jyot Sujan, Murshidabad District, West Bengal, India which is 

designed considering the region specific technical, social, economic and ecological background. The 

developed pilot plant shows a very promising approach for supplying safe drinking water in rural areas 

where groundwater is contaminated with heavy metals. The development of the treatment plant as well as 

the monitoring programme was setup in a participatory approach by the project team in close cooperation 

with the village water committee and various local stakeholders. MAB Incorporation, Adelphi Research 

supports Jadavpur University in the conceptualization, design, implementation monitoring and evaluation 

of the treatment plant.  

The treatment process is conceptualized so that no external electrical power and as less as possible chemical 

consumables are needed. In order to achieve this, the pumping power is sourced by photovoltaic cells and 

the raw water and clear water tanks are dimensioned as to cater sufficient water to the filter units in order 

to make them run continuously for 24h a day. This gravity based filtration process and distribution running 

on solar power, makes it a green technology.  

3. Results and Discussion - The main part of the performance monitoring is based on the achieved water

quality. After commissioning the treatment plant daily samples were taken in the first 30 days for

examination in the field laboratory, thereafter weekly sampling is conducted for the next 5 months followed

by monthly sampling. Offline water quality parameters which are monitored in the field laboratory are:

e.coli, total coliform, turbidity, pH, TDS, ammonia, chloride, free chlorine, iron, nitrate, alkalinity,

hardness, arsenic, dissolved oxygen, nitrite, phosphate, temperature, oxidation reduction potential. The

online monitoring system documents every 10 minutes. It can monitor pump activity, turbidity, flow,

temperature, pH, FAC and DO.
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From the water quality value it is observed that parameters like ammonia, nitrate, alkalinity, arsenic, nitrite, 

are lowered after filtration. Iron removal from the raw water by the filters is in between .3 to 1.5 mg/l.   

The performances of the filters are analysed by observing the most important water quality parameters for 

the surface water treatment which are turbidity and bacteria. Comparing the two horizontal roughing filters 

(one with stone chips and the other with gravel), it is observed that the HRF with gravel gives comparatively 

better turbidity value than that of the stone chips. As the HRF filled with gravel removes more turbidity, 

head loss for this filter is also higher than the other unit.   

Preliminary results of the treatment process showed that raw water of turbidity between 30 and 170 NTU 

could be treated to 3 to 30 NTU by the horizontal roughing filters and finally to 1 to 5 NTU by the slow 

sand filters which satisfies the permissible limits according to the IS 10500. Although bacteria levels could 

be reduced in the treatment process, challenges were faced in reducing bacteria levels to acceptable limits 

which led to testing of various disinfection methods. Finally disinfection with liquid chlorine was evaluated 

to work best.   

Important for the operation process are the backwash periods of the HRF, scrapping intervals for the SSF 

and the time till the adsorption capacity of the activated carbon is exhausted. HRF backwash is conducted 

when more than 10cm head loss is reached, depending on the RW quality and the flow rates this has to be 

conducted every 1 to 3 weeks. Initial scrapping intervals for the SSF are 1 to 2 months also depending on 

the RW quality. The exhaustion of the activated carbon is assumed to be reached only after 1 to 2 years and 

thus was not yet checked..  

4. Conclusions - The pilot site installations have been commissioned successfully, evaluated and

optimised in their performance. As the filter media consists of local and natural materials like

gravel/stone chips and sand, this filter aims at proving as the most viable solution for treating surface

water in rural areas as the media is locally available and also cost effective. The guiding parameters for

the maintenance of the filter are regulating flow rates at inlet as per raw water quality, reducing excessive

head loss of HRF by backwashing it, cleaning of swimming algae in SSF or shading it, scrapping of SSF

sand layer in proper technique and appropriate time, allowing the ripening period for the biological layer

to form after scrapping and last but not the least continuous flow of the water in the filters. These

optimization steps are followed so that the water quality as per IS10500 is obtained.
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