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Abstract 
A relatively new technology called pre-composting tank, retaining solid material and draining water to a certain extent, has been 
found to be an interesting component of decentralised systems to replace the usual septic tank. Results of the investigation 
revealed that solid material which has been retained in the pre-composting tanks still contained a high percentage of water. 
However, there was no odour problem at and near the tanks. The precomposted materials have to be further composted together 
with household and garden wastes for a year prior to their use as soil conditioner. The filtrate is further treated in constructed 
wetland. One of the major advantages of this system compare to other systems, as septic tanks, is that it does not deprive 
agriculture of the valuable nutrients and soil conditioner from human excreta and does not require expensive tanker truck. It can be 
the most appropriate system for application in regions where there is a demand for local reuse of the end product. It has to be 
stated that maintenance is a crucial factor. 
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1. Introduction 
Centralized wastewater treatment systems have been built 
and operated for more than hundred years. A huge amount of 
money has been already spent to build up and maintain these 
conventional systems. In the coming years, still huge 
investment has been estimated for repairing, rebuilding and 
extending existing systems (Hiessl, 2000) [8]. Although 
construction, maintenance and operation of sewer are very 
costly parts of the centralized wastewater treatment systems, 
more than 90% of the population india are already connected 
to sewer systems (Maus et al., 2000, Wilderer et al., 2000) [9, 

12]. Experience shows that centralized sewerage systems can 
be extremely expensive for regions with low population 
density, since costs of construction, operation and 
maintenance of long sewers are to be covered by small 
number of inhabitants. These costs are obviously 
unaffordable for major part of the population mostly living 
in developing countries. Thus, it is irrational to plan central 
sewerage for all rural and peri-urban regions of developing 
countries. Even in the USA, the complete coverage with 

sewerage systems is not possible or desirable, for both 
geographical and economic reasons (Crites and Tchobanoglous, 
1998) [2]. In decentralized systems, wastewater from individual 
house is collected, treated and disposed/ reused at or near the 
point of its origin. The most important benefits of this system 
compared to the centralized system are: 1) there is no need of 
laying sewer for transportation of sewage as in the centralized 
treatment tank, which is normally located far from the point of 
origin. Construction, maintenance and operation of sewer are 
very costly parts of sanitation system; and 2) there is a very 
lesser dilution of sewage than in the centralized system, which 
creates possibilities to reuse treated wastewater and nutrients. 
Therefore, decentralized wastewater treatment technologies will 
play a significant role, if they are low-cost and perform efficient 
reuse and/or safe disposal. A relatively new technology of pre-
composting tank consists of an underground concrete tank 
having two filter beds at its bottom or two filter bags that are 
hung side by side and used alternately in an interval of 6-12 
months (Figure 1) 

 

  
 

Fig 1: Pre-compostion tank (Rottebehaelter) for decentral pre-treatment of domestic wastewater 
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It has been found to be an interesting component of the 
decentralized systems to replace the usual septic tank, in 
which seeping nutrients and pathogens have caused the 
groundwater as well as nearby surface water contamination 
throughout the world (Esrey et al., 1998) [5]. In combination 
with constructed wetlands this system has been increasingly 
used in rural areas for domestic wastewater treatment. The 
solid materials that are retained, partly dewatered and pre-
composted in the pre-composting tanks for a year can be 
further co-composted together with other biological waste 
and reused locally. The filtrate which is treated in 
constructed wetland can be discharged into nearby 
watercourses. Constructed wetlands are simple and cheap in 
construction and operation (Otterpohl, 2001) [10]. Therefore, 
it has been widely used and transferred successfully to some 
developing countries (Haberl, 1999, Shrestha et al., 2001) [7, 

11]. 
In India some existing pre-composting tank systems were 
evaluated. In this paper, results of the evaluation of the 
systems and their potential and limitation for decentral 
application are presented.  
 
 

2. Materials & Methods 
In India, some existing pre-composting tanks for decentral pre-
treatment of domestic wastewater was investigated. Inside the 
tanks two filter bags, one that is being used called active filter 
bag and another that has been already used called inactive filter 
bag, are hung side by side and used alternately in an interval of 
6-12 months. The capacity of the systems varies from 4 to 40 
inhabitants. Most of the systems have been in operation for 4-5 
years. Pre-composting tank is made up of concrete 
monolithically and constructed underground outside the 
building (Figure 2). It is covered with a prefabricated concrete 
slab and provided with ventilation. A shutter for changing filter 
bag, adding straw into the pre-composting materials, inspection 
and cleaning has been provided on the covering of the tank. The 
filtrate is collected at the bottom of the tank which is (only 
bottom portion) divided by a partition wall with an overflow 
and a pumping sump. The filtrate is pumped with the help of a 
time and level controlled submersed pump in an interval of 2-5 
times per day into the adjacent constructed wetlands, where it is 
treated and then discharged into the watercourses. Due to the 
appropriate sloping in some systems, an overflow pipe is 
provided, through which the filtrate flows into the constructed 
wetland. 

 

 
 

Fig 2: Existing pre-composting tank for decentral pre-treatment of domestic wastewater 
 
3. Results & Discussion  
Pre-compost material: In September 2013, samples from 
the pre-composting tanks were analysed. The results for 
inactive and active filter bags are shown in tables 1 and 2 
respectively. In both filter bags, active and inactive, moisture 
content of pre-compost materials was higher than optimal 
range (40-60% for composting). Moisture content above 
70% leads to anaerobic condition (Bidlingmaier, 1983) [1]. 
Thus, anaerobic condition must have taken place in both 
bags. However, no odour was noticed during the sampling. 
Also people living in the house have not complained about 
odour problem so far. Low temperature (Table 3) and low 
reduction of volatile solids suggest that slow decomposition 
process took place in both filter bags. It might have caused 
slow and low emissions of odour, which were not detected 
with human nose in the open air. Loss on ignition was more 

in inactive filter bags except in tank 2 where it was very high, 
that is decomposition process was slow and low in tank 2. In 
inactive bags of tanks 4 and 5, pH was in the optimal range, 7-8 
for composting. In all other tanks both active as well as inactive 
filter bags pH was lower than optimal range. It was due to 
formation of volatile organic acid. In all tanks C: N ratio of pre-
compost was in between 20:1 and 12:1. In compost C: N ratio 
should be 10-20:1 (Epstein 1997) [3]. So far influence of 
phosphor, potassium and sulphur in composting process has not 
been established. However, compost should be rich in these 
substances because they are very important nutrients to the 
plants. In all filter bags temperature was below 20 oC. This 
range of temperature is not sufficient to kill disease causing 
pathogens (Feachem et al. 1983) [6]. Therefore, the longtime 
composting is necessary in order to obtain pathogens low 
compost.
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Table 1: Characteristics of pre-compost materials of the inactive filter bag 
 

 
 

Table 2: Characteristics of pre-compost materials of the active filter bag 
 

 
 

Table 3: Temperature inside the filter bag 
 

 
 

Filtrate: Filtrate was sampled randomly only once for each 
tank and analysed. The results are presented in table 4. In 
tanks 1, 2 and 3 organic substance and nutrients 
concentration were higher than in tanks 4 and 5. But, in tank 
5, the organic substance and nutrients concentration were 

surprisingly low. It might be due to only bath water was being 
passed through filter bag at the time of sampling. And high 
concentration of nitrogen in tanks 1, 2, 3 might be due more 
urine was being passed through the filter bag at the time of 
sampling.

 
Table 4: Characteristics of filtrate 

 

 
 
Acceptance of the system 
A survey was conducted to evaluate the acceptance of the 
system by sending questionnaire to the owners of the system 
as well as on site discussion with them. They have either 

agriculture land or garden. In five investigated systems, which 
were installed at owner’s own will, the acceptance of the 
systems was satisfactory. From the ecological and economical 
point of view they have decided to implement such a system, 
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where reuse of separated and composted matter in the 
garden/agriculture and avoiding high cost for construction of 
long sewer have been the deciding factors. The alternative 
could have been conventional septic tank or connection to the 
conventional centralised system. The systems have been 
running for 4-5 years without any operational problem. The 
filter bags have been emptied in the interval of about 8-12 
months. The helping means for the emptying of the bags, for 
the small tanks rope has been used, otherwise wheel loader. 
The owners do by themselves the filter bags emptying job and 
disposal of the pre-compost materials, although service for 
that has been offered. The pre-compost materials have been 
further composted with garden compost and brought to the 
field. Their readiness to manage their system by themselves 
clearly indicate that the system is acceptable to them. 
 
4. Conclusions 
For regions with low population density, pre-composting tanks 
in combination with constructed wetlands can be an 
interesting component of the decentralized systems to replace 
the usual septic tank. One of the major advantages of this 
system over other systems as septic tanks is that it does not 
deprive agriculture of the valuable soil conditioner from 
human excreta and does not require expensive tanker truck. 
The system is low-cost and performs efficient reuse/safe 
disposal. The positive reactions of the owners of the tank are 
an important signal. They have been satisfied with the system 
and would decide again for such a system. The tanks run so far 
without any disturbance. As a whole it gives a positive 
experience. However, improvement is needed in order to be 
used widely; for example, water content of the pre-compost 
was very high, and must be lowered to optimal level required 
for the composting process. Pre-composting tanks has 
demonstrated to be beneficial and can be combined with 
concepts of source control sanitation where most of the 
nutrients can be recovered in high concentration. It can be the 
most appropriate system for application in the regions where 
there is a demand for local reuse of the end product. It has to 
be stated that maintenance is a crucial factor, removal and 
handling of the precomposted material has to be improved. In 
addition, proper procedures of further composting and usage 
should be established. Compared to septic tanks, there are a 
couple of advantages that make further development 
worthwhile. 
 
5. Acknowledgements 
I am gratefully acknowledgements to my family & friends for 
their guidance & help in completion of this paper. 
 
6. References 
1. Bidlingmaier W. Das Wessen der Kompostierung von 

Siedlungsabfällen. In: Müll Handbuch (Bd.4, KZ 5305), 
Kösel G, Bilitewski W, Schburer H. (Hrsg.), Erich 
Schmidt Verlag, Berlin, 1983. 

2. Crites R, Tchobanoglous G. Small and Decentralised 
Wastewater Management Systems. McGraw-Hill, USA, 
1998. 

3. Epstein E. The Science of Composting. Technomic 
Publishing Company, Inc., 851 New, 1997. 

4. Holland Avenue, Box 3535, Lancaster, PA 17604, USA 
5. Esrey SA, Gough J, Rapaport D, Sawyer R, Simpson-

Hébert M, Vargas J, et al. Ecological sanitation. Swedish 

International Development Cooperation Agency, 
Stockholm, 1998. 

6. Feachem R, Bradley D, Garelick H, Mara D. Sanitation 
and Disease. The World Bank, 1818 H. Street, N.W. 
Washington, D.C, 1983, 20433. 

7. Haberl R. Contructed wetlands: a chance to solve 
wastewater problems in developing countries. Wat. Sci. 
Tech 1999; 40(3):11-17. 

8. Hiessl H. Scenarios of alternative urban water 
infrastructure systems. Proceedings of the international 
symposium on ecosan-closing the loop in wastewater 
management and sanitation, Bonn, Germany, 2000. 

9. Maus H, Schröder M. Decision-making process for 
centralised and decentralized wastewater disposal in rural 
areas. KA-Wasserwirtschaft, Abwasser, Abfall. Nr, 2000; 
10(47) 

10. Otterpohl R. Design of highly efficient Source Control 
Sanitation and practical Experiences, in: Decentralised 
Sanitation and Reuse (Lens, P.; Zeemann, G. and G. 
Lettinga, Eds). IWA Publications, London 2001. 

11. Shrestha RR, Haberl R, Laber J. Approach of constructed 
wetland technology transfer to Nepal. Wat. Sci. Tech, 
2001; 43(11). 

12. Wilderer PA, Schreff D. Decentralised and Centralised 
Wastewater Management: a Challenge for Technology 
Developers, Wat. Sci. Tech, 2000; 42. 

 
Biography 

 
 
 
 
 
 
 
 
 
 

Dr. Sachin Madhavrao Kanawade was born in 11 March 1978 
at Nashik, Maharashtra, India. His native place is 
Nimgaonpaga, Tal-Sangamneer, Dist-A’ Nagar, Maharashtra, 
India. He received his Bachelor’s Degree in Chemical 
Engineering from Pravara Rural Education Society’s Pravara 
Rural Engineering College, Pravaranagar (Loni) which is 
affiliated to Pune University in India in Nov. 2001. Then he 
worked as a Production Officer in different Multinational 
Chemical Industries in India (2001 to 2008) like M/S Watson 
Pharma Ltd, Ambernath, MIDC, Mumbai, MS, M/S Glenmark 
Pharmaceuticals Ltd, Mohol, Dist. Solapur, MS, M/S Sun 
Pharmaceutical Industries Ltd, A. Nagar, MIDC, MS for 7 
years. 
Then he changes his field. He joined K. K. Wagh College, 
Nasik, MS, India in 2008 & worked as Lecturer for 2 years. At 
the same time he received his Master of Engineering in 
Environmental Engineering from Pravara Rural Education 
Society’s Pravara Rural Engineering College, Loni in 
Dec.2010. Then he joined Pravara Rural Education Society’s 
Sir Visvesvaraya Institute of Technology, Chincholi, Tal-
Sinnar, Dist-Nasik, M.S. India in 2010 & worked as Assistant 
Professor in Chemical Engineering Department for 5 years. In 
the same period he completed his PhD Degree in Chemical 
Engineering in session 2011 – 2014 from Kumar Bhaskar 



73 
 

Varma Sanskrit and Ancient Studies University Nalbari, 
Assam, India. 
Presently he is an Associate Professor at Dr. Vasantraodada 
Patil Shetkari Shikshan Mandal’s Padmabhooshan 
Vasantraodada Patil Institute of Technology, Budhgaon, Tal – 
Miraj, Dist–Sangali, Maharashtra, India in Chemical 
Engineering Department. 
Presently he is Reviewer / Editorial Board Member / Advisory 
Board Member of 64 different International Journals of 
different fields. He having 21 International Professional 
Membership of different Organizations 
He published 57 Technical Research Papers in different 
International Journals like International Journal of Wastewater 
Treatment & Green Chemistry, International Journal of 
Chemical Engineering, International Journal of Environmental 
Pollution Control & Management, International Journal of 
Multidisciplinary Approach & Studies, International Journal 
of Chemical Engineering & Applications, International 
Journal of Chemistry & Material Science & International 
Journal of Engineering Studies and Technical Approach etc.  
His research topic includes & interested in Chemical 
Engineering, Environmental Engineering, Wastewater 
Treatment by Adsorption, Advanced Separation Process, 
Chemical Engineering Design, Mass Transfer, Chemical 
Process Synthesis, Chemical Engineering Thermodynamics 
etc. 


