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Purpose 

Need 

 A sewage management solution, due to non-availability of any civil drainage 

system 

 To protect ground water resources and the nearby lakes and river Vaitarna, from 

pollution by the sewage 

 To adopt a natural method, to avoid the side-effects which come from deploying 

chemicals for sewage treatment. 

 Overall, the procedure should be eco-friendly and at the same time are highly 

flexible and scalable. 

Opportunity 

An opportunity was provided for employing an eco-friendly concept called as Soil Bio 

Technology (SBT), developed and Patented by IIT Bombay. The SBT involves a 

combination of physical and biological process for processing of waste water and it 

derives its fundamental principle from the functioning of a terrestrial ecosystem. The 

process by design integrates with the natural bio-geochemical cycles of nature and 

hence proves to be most effective. 

The plant is currently treating about 30KL of sewage water produced every day at the 

village, in a chemical free and less energy intensive way. The plant was developed by 

Mr. Biplab Patnaik (IIT-B) of Lifelink technologies. GEV was the first successful rural 

project to implement this technology.  

Link to core concept 

Govardhan Eco Village (GEV) is a humble attempt to highlight the importance of living 

in harmony with nature and using the gifts that Nature and God have bestowed upon 

us to serve the society by setting up a model farm community.  

The SBT is a shot in the arm towards water conservation and preventing water 

pollution. It also gave us an opportunity to develop an alliance with IIT-Bombay, the 

nation’s premier engineering institute, to work towards common goals in green 

development. 
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The Process 

Soil Bio Technology 

The SBT system consists of an impervious containment and incorporates soil, 

formulated granular filter media, select culture of macro organisms such as earthworms 

and plants. Combined grey and black water from GEV cottages are 

collected and transported via underground sewage network to a central 

collection point.   

Primary treatment unit: The physical separation is accomplished in primary 

treatment unit consisting of Equalization tank, perforated screen and 

gravity settling tank. 

The Secondary treatment: is combination of physio-chemical and biological 

processes in an engineered ecosystem. In this unit waste water is 

processed in an ecosystem consisting of soil, bacterial culture and 

geophagus earthworm, mineral additives and select plants. Formulated 

natural mineral additives and biological cultures are also included in the 

process in order to renovate the wastewater to the desired quality. 

The process by design integrates with the natural bio-geochemical cycles of 

nature. Purification takes place by adsorption, filtration and biological 

reaction. The process operates in aerobic mode; thus eliminating 

possibility of foul odour. 

The processed water can be reused in gardening, agriculture and support marine life. 

The capacity of the SBT system is 30 KLD and operates in an 8hr/day cycle. 

Did you 

know? 
Water is a 

very bad 

medium for 

decomposing 

sewage! In 

our modern 

systems we 

introduce 

chemicals, 

but they do 

not get 

dissolved and 

instead 

destroy 

marine fauna. 

Soil has 1000 

times more 

bacteria 
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Illustration 

  
Step 1 – Collection Tank Step 2 – Side view of the plant bed 

  

  
Step 3 – Water being sprayed on the plant bed Step 4 – Collection of the treated water 
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A sample of the output. The entire output at 
present is being used for the vast horticultural 
needs in GEV. 

 

 
 
Mobilizing multiple stakeholders 

Initiative Stakeholder 

mobilized 

Exchange 

Soil Bio 

Technology 

Indian Institute of 

Technology, Bombay 

They gave us technical know-how 

whereas we offered a platform to them 

for testing and installing the technology 

Soil Bio 

Technology 

Internal – Organic 

Farming Division 
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Impact and Sustainability  

Parameter Conventional     . Soil Biotechnology 

Benefits of 
output 

Separation of streams and break-
down of resource (waste) molecules 

leading to other output streams 
(waste gasses, water, sludge) 

Synthesis of resource (waste) molecules 
into usable output products (flowers, 

plants, water, fertilizer) 

Smell 
Smell due to ammonia and aerosols 

generated from aqueous phase 
aeration device 

No possibility of aerosol generation. 
Smell control is achieved via natural 

additive addition and high rate ammonia 
oxidation (used in Golf Clubs, where 

people are particular of smell) 

Sludge 
Production 

Chemical and biological sludge is 
produced as waste by product which 

needs further handling like 
dewatering and drying for disposal 

No sludge is produced. Bio-mineral 
fertilizer is produced as useful by-

product. 

Process 
Loss 

15 – 20 % of water is lost in the 
process since the water is held 

within the sludge generated during 
the process apart from surface loss. 

Water loss is only due to evaporate-
transpiration loss from the filter surface. 

However more than 95% retention is 
observed. 

Process 
Down 
Time 

Characterized by high 
mechanization; therefore the 

downtime is high. 

 
 

Mechanization limited to effluent 
transfer/distribution pumps only. 
Practically no process down time. 

 

Energy 

All conventional aerobic treatment 
processes are based on aqueous 

phase reaction and therefore 
mechanical aeration is highly energy 

intensive. 

Process driven by Natural Aeration in 
engineered soil ecosystem and 

therefore no external energy required 
for aeration; hence energy conservative 

Useful By-
products 

No useful by-product is produced. 
Harvestable fodder biomass, flowers, 

bio-fertiliser apart from fish compatible 
treated water is produced. 

Sound 
Pollution 

Due to high mechanization process 
is characterized by sound pollution 

Operates quietly and therefore can be 
located very close to human 
habitation.(used in hotels) 
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Output Value Cost Savings 

Irrigation water 

generated/ day 

20,000-30,000 litre/day or 1 

Crore litre p.a 

Rs. 35,000 approx. in 

electricity costs saved 

annually, which would be 

used for pumping equivalent 

amount of water. 

Bio-fertilizer production 2 Metric Tons/annum Cost of equivalent chemical 

fertilizers 

 

Advantages 

 100 % of treated water is being reused in horticulture. The revenue from 

horticulture comes to Rs. 1.5 Lakh p.a. 

 The by-products from waste water treatment system based on SBT are Biomass 

and Bio-fertilizer. 

 Biomass in the form of flower, fodder, fruit and fibre which is utilised 

completely at GEV. 

 The bio fertiliser rich in organic and slow release minerals are also utilised in 

horticulture. 

 Max 2 Metric Tons /yr. of bio-fertiliser can be generated from the system as 

by-product. 

 Any form of unsafe sewage disposal is completely avoided; it prevents a form of 

damage to the local ecology. 
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 Being a relatively low energy consuming operation, the carbon foot print of the 

entire treatment plant is much lower than the modern sewage systems. 

 No toxic waste and foul smell is produced. 

 

Innovation in method 

The SBT is the patented process developed by Mr. Biplab Patnaik(IIT-B) of Lifelink 

Technologies.  GEV is the first successful rural implementation of this method.  

Rural folk tend to dump all the waste in local water bodies, especially the Vaitarna river 

close by. This was an initiative to be different and we are educating farmers on this. 

There is a lot of scope for this technology to grow into a popular Human waste recycling 

method around the world. 

We have also grown fragrant flowers like Rajnigandha grown around the collection tank 

to minimize the stench.  

This technique is readily scalable. For example, if the population of the community 

doubles in a short period, we can have a second unit ready in as much time.  

Corporate teams from various sectors have witnessed this unit and have expressed 

appreciation. 

 

 

 

 


