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Introduction 
 
In the report addressed to the Auroville Development Council in April 2001, titled "A report 
on survey of sanitary installations & wastewater treatment systems in Auroville - Phase I" 
one reads page 57 "The survey of sanitary installations/wastewater treatment systems in 
Auroville will attempt in its second phase to study how much sludge is likely to be produced 
by the existing installations/systems studied." 
This report since its release has had some impact on the overall situation regarding 
wastewater treatment in Auroville. It has seen the creation of a Wastewater Management 
Group. It has brought together people who otherwise worked in isolation on similar subjects 
and helped resolving some of the main problems plaguing a number of existing large 
treatment systems. The Auroville Development Council (DC) has since adopted a policy 
that makes it mandatory for new building applicants to declare precisely how they intend to 
treat their wastewaters. Further, the Engineering Division of the DC advises architects, 
builders and project-holders on wastewater treatment technologies appropriate to newly 
developing projects. Among other meaningful developments, a better coordination between 
Auroville Water Service (AVWS) and DC is taking place that augurs well for the future. 
While working on the above-mentioned report, we faced the question of how to dispose of 
sludge produced in all those treatment units and how to deal in the future with this problem. 
A preliminary study was made in 2001, which is attached here as Annexure 1. That study 
titled "Sludge disposal & Management in Auroville - 2001" contains detailed material that 
forms the base of the work presented here. It is therefore an essential component of the 
present report. In that study the experts consulted came to the conclusion that at present 
stage of Auroville's development we should examine the possibility to treat sludge using 
either constructed wetland or drying beds technology.  
The present report deals with the completion of the database of all existing installations and 
systems in Auroville and mainly concentrates on examining the solutions proposed by the 
experts for the hygienic disposal and conversion of sludge into a safe product. This 
examination bases itself on a predicted Auroville population of 5,000 residents on the 
horizon 2007. 
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The Database attached to the present report is based on a survey of all sanitary 
installations and treatment systems in Auroville (See Annexure 2). The survey allowed us to 
know precisely the number of such installations and their nature. It had been expected that 
the survey also would give clear indications as to quantities of sludge produced while 
measuring the size of all installations. This hope has been dashed, as numerous tanks are 
not accessible and often completely buried. Further, most of those surveyed did not know 
the exact size and depth of the tanks. 
Most residents received the survey team in a courteous manner with open mind and 
showing interest if not appreciation for the undertaking. This is encouraging for the future as 
part of the proposed action plan presented at the end of this study relays on people's 
goodwill and participation. 
 
 
Terminology 
 
Sludge: Although most of the sludge produced in Auroville originates from septic tanks 
other primary treatment units are in existence now, which treat wastewater from other than 
domestic usage. The proposed treatment system will treat all types of sludge. For this 
reason we have intentionally used the word sludge instead of septage which would be more 
appropriate. It is also a fact that most readers in Auroville are not familiar with the later term, 
septage, which is the sludge produced in individual onsite wastewater-disposal systems, 
principally septic tanks. (Def.: Metcalf &Eddy) 
 
Treatment unit: The term is proposed in lieu of septic tanks, as those are not the only 
installation in use. Here the term designs also, leach pits, Imhoff tanks, etc… 
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Developing a strategy for sludge management in Auroville 
 
 
1 - Assessment of the situation 
 
1.1 Existing Infrastructure 
 
1.1.1 Sanitation infrastructure 
 

• Toilet facilities 
The vast majority of residents use toilets of all types, European, Indian, Anglo Indian, in 
porcelain, cement, stainless, with flushing tank or buckets. This is due to the international 
nature of the project where people have very different habits, beliefs and customs as regard 
the disposal of human wastes. Even when soak pits are in use, the toilet bowl will generally 
be situated at a distance from the pit, the faecal matters being then flushed into the pit via a 
sewer pipe. This indicates a preference for indoor toilets even in areas outside the city limit. 
The diameter usually in use for sewer pipes is 10 cm minimum but more often 15 cm. Pipes 
are made of PVC, asbestos-cement, glazed stoneware or concrete. 
Flushing with bucket represents approximately 80% of the cases, pressure valve 15 % and 
cistern 5%, as shown in Chart 1. 
 
 

Chart 1 
 

Types of flushing system
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• Evacuation on site 
The database built on surveys conducted since the end of 1999 gives a detailed account of 
what exists in Auroville today in terms of sanitary installations. The database is attached to 
this report as Annexure 2. At a glance here is the overall picture as presented in Table 1. 
 
 

Table 1 
 

Type of primary treatment units 
 

SL No. PRIMARY TREATMENT UNIT TOTAL Nos. PERSON EQUIVALENT 
       

1 SEPTIC TANK     
 CHAMBER 1 270 3307 
       
 CHAMBER 2 82 488 
       
 CHAMBER 3 37 230 
       
 CHAMBER 4  2 31 
       

2 LEACH PIT     
 CHAMBER 1 29 120 
       
 CHAMBER 2 8 24 
       
 CHAMBER 3 1 20 
       

3 DRY COMPOST TOILET     
 CHAMBER 1 8 52 
       
 CHAMBER 2 1 1 
       

4 IMHOFF TANK 4 451 
       

5 BAFFLED REACTOR 3 490 
       

6 COLLECTION POND 1 19 
       

7 DIRECT TO SOAK PIT 7 19 
        

 Totals 453 5252 
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We have surveyed 453 sanitary installations; over 95% of the population has been covered. 
Balance 5% accounts for persons out of station. It is intended to survey 100% population 
and announcement will be published in the Auroville News inviting those who have not 
receive the surveyors' team to manifest themselves. 
 

• Equipment for sludge collection 
The sludge suction unit was made and assembled in Madras. Full description of equipment 
is given in Annexure 1. Its main parts are: 
- 4,000 liters cylindrical tank. 
- Vacuum pump displacing 174 m3/h at a maximum pressure of 2 bar. 
- Air-cooled diesel engine of 10 HP. 
- 30 meters suction pipe. 
- Single axel trailer. 
- Tractor 45 HP. 
 

• Sludge disposal facilities: 
It is only since 5 years that attempts have been made at stopping the current practice of 
emptying septic tanks' content directly in the open. The suction unit brought the sludge to 
Harvest where it was disposed of in open trenches and co-composted. (See section 1.1.2 
for more on this topic). 
 
 
1.1.2 Related infrastructure 
 

• Central wastewater treatment facility. 
Due essentially to its decentralized development there is no central wastewater treatment 
facility in Auroville today but since a few years large treatment units including secondary 
and in some case tertiary treatment systems are built in areas where large settlements are 
developing (See Table 2). It is now current for settlements with over 20 people to built 
collective facility that includes secondary treatment. One of the drawbacks of the reed bed 
technologies used at the moment to treat wastewater is their extensive use of land (2m²/c). 
Another is the great amount of recyclable water that gets lost through evapotranspiration 
and infiltration. For these reasons possibility to centrally treat sewage is still considered for 
the future when density of population and reduced space might make this a necessity. 
 

• Solid waste treatment/disposal facilities 
No treatment facility exists. Disposal of non-recyclable solid waste (SW) is done via land 
filling. Recyclable waste is segregated for re-use. Auroville's situation in regard to 
treatment-disposal of solid waste is best described in the report "Auroville solid waste 
management strategy" prepared for Eco-Service (See ref. in Bibliography). 
 

• Sites used for treatment/disposal 
As concern SW: only one disposal site exists in Kuilapalayam on an area of 30m X 5m. This 
site is mostly used for disposal of wastes produced in that village. For Auroville there is a 
segregation site near Vérité community where the recyclable parts of SW are sorted out 
and the non-recyclable part stored in a landfill near "La Ferme" in Aspiration. 
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Table 2 
 

Types of secondary treatment unit 
 
 

SL No. SECONDARY TREATMENT UNIT POST TREATMENT UNIT TOTAL Nos. PERSON EQUIVALENT 
          

1 Root zone treatment unit Collection Pond 6 242 
          

2 Root zone treatment unit Polishing tank 2 177 
          

3 Root zone treatment unit             _ 1 30 
          

4 Planted Gravel filter             _ 4 42 
          

5 Planted Gravel filter Polishing tank 1 23 
          

6 Baffled Reactor Collection Pond 1 150 
          

7 Baffled Reactor Infiltration tank 1 10 
          

8 Baffled Reactor Polishing tank 1 10 
          

9 Lagoon Pond                _ 2 39 
          

10 Lagoon Pond Polishing tank 1 35 
          

11 Vertical filter & Infiltration               _ 2 213 
  trench.       
          

12 Horizontal Filter Polishing tank 1 38 
          

13 Horizontal Filter              _ 1 19 
          

14 Reed bed Dispersion trench 1 12 
          

15 Planted Sand Filter Collection Pond 1 300 
          

16 Treatment tank Lagooning system 1 40 
          

17 Treatment Pond Dispersion trench 1 38 
  
    Totals 28 1418 

 
 
Note: We have faithfully recorded appellations like reed bed, rootzone, planted filter, etc., as 
they were given by their promoters to our surveyors. It is to be noted however that these 
terms are of a "commercial" nature and describe some forms of constructed wetland.  
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As concern sludge: since AVWS suction-unit started operation in early 1999, two sites have 
been exploited. The first was situated in AuroAnnam. The system in AuroAnnam has 
stopped due to problems linked to the place itself. It was difficult for the people of 
AuroAnnam to be present when the suction unit was unloading the sludge. The workers did 
not also know what to do when the system did not have time to evacuate the water from 
previous desludging. As AuroAnnam is seeking official recognition as biodynamic farm, a 
perfect control of pollutants was necessary which is difficult to guaranty when dealing with 
such disposal. It was decided to put a halt to the experiment on a common accord. Also the 
site was too far away from Auroville's center to make the operation economically viable. 
Beginning of 2001 a new site at Harvest was started (See section 1.1.1. Sludge disposal 
facilities) which has reached its present capacity. This site had the merit to be closer to the 
city center and was managed by AVWS directly which means that the co-composting of raw 
sludge there could be properly monitored. 
Today the sludge disposal site at Harvest has reach full capacity. There is at the moment 
no site to dispose of sludge and due to the strike at AVWS, no desludging operation as well. 
 

• Workers active in waste collection, treatment, and disposal. 
For solid wastes: There are two rag pickers provided with a tricycle and bullocks cart who 
collect solid waste. The collected waste is dumped into the dumping yard in Vérité where it 
is segregated.  
 
For sludge: The Auroville Water Service was taking care of desludging operation on the 
side of its main activities that consist in digging wells, installing pipes, water tanks, and all 
infrastructures related to potable water in an emerging township. The crew was composed 
of Aurovilians and salaried workers currently engaged in AVWS main activities. 
Residents who chose to take care for themselves of desludging their treatment unit usually 
hire workers from surrounding villages who will be asking a consequent sum to undertake 
the job as it carries with it a social stigma. Workers who accept the job usually do it outside 
their regular working hours (i.e. on Sundays). Therefore there is no class of professionals in 
this area undertaking this work. 
 
 
1.2 Current faecal sludge management practice 
 
1.2.1 Sludge collection 
 

• System in use 
AVWS does collect sludge on request only. One hour rent of the suction unit costs Rs 400. 
Billing is done according to distance covered from AVWS godown to the site concerned, 
number of trips, etc. There is no private contractor operating in this field at least in our area. 
One will have to hire non-professional "mercenaries" for the job. In nearby villages the 
Panchayat will usually ask for the suction unit the Public Work Department (PWD) to do the 
job. In nearby Pondicherry there are also private contractors dealing in this activity. 
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• Types of sludge collected 
The survey shows that we are dealing with possibly six different types of sludge. 
 
 Domestic: produced by individual household or community settlement. 
 Schools 
 Public places: i.e. Bharat Nivas, Visitor Center. 
 Public kitchens & restaurants 
 Industrial/handicraft establishments and Services. 
 Village toilets. 
 
 
1.2.2 Sludge disposal/treatment 
 

• Technology 
At present the suction unit brings the sludge to Harvest where it is co-composted into 
trenches of size (L=12.00 x W=2.50 x D=0.85 m). Each trench is filled with 50% coconut 
coir and leaves and 50% with sludge. Rapidly a large amount of water contained in sludge 
sips into the ground, which reduces the original mass. Then new sludge is added to the 
trench and if necessary additional coir until full capacity of trench is attained. The mixture is 
left to mature and might be turned over a couple of time. To obtain safe compost fit to 
produce food for human consumption the composting period chosen varies between 6 to 12 
months. 
 

• Other wastes for co-composting of raw sludge. 
The most readily available and cheapest material for co-composting is coconut coir dust. 
Rice husks and saw dust can also be procured but in all three cases the material will have 
to be paid for and brought to the composting site thereby increasing the cost of operation. 
 

• Current capacity 
Capacity for sludge treatment is at present 50 m³. The suction unit brings in average 
monthly 28 m³ of sludge for treatment to the site. This means that after a couple of months 
new trenches would have to be dug out. 
 
 
1.2.3 Regulations 
 
There is no regulation regarding the disposal of sludge in Auroville or in the area. In 
Pondicherry sludge collected by the municipal PWD's suction unit is disposed of at the 
wastewater treatment plant in Lawspet. Private contractors dispose of sludge into the sea. 
In Auroville and surrounding villages, sludge is disposed of in nearby canyons or in cashew 
topes. 
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1.3 Population 
 

• Number 
The population of Auroville as on March 4, 2002 is 1,667 members. 
This is 36 more than at the same period in 2001, representing a population growth of 
2.16%.1 
Auroville provides work to 5,000 persons residing in neighboring villages. 
Auroville receives an average of 1,200 students yearly. 
Yearly 250,000 visitors are visiting Auroville.2 
Over 8,600 villagers live within the township area. 
Evolution of Auroville's population in the past 30 years is shown in Table 8, Annexure 3. 
 

• Composition 
The present population of Auroville is composed of 36 nationalities. (See Table 9, Annexure 
4). 
 
 
1.4 Other related aspects 
 

• Health 
The following was asked from Auroville's medical personal: " We are interested to know if 
any record is kept by our medical bodies on the impact on the local population (Aurovilians 
and surrounding villages) of illnesses related to poor sanitary conditions." 
The reply we got is not very encouraging: "Who will do the clinical case compilation and co 
relational statistical analysis for epidemiology? The Health Center does not have software 
or a trained researcher to do this kind of work." 
We were particularly interested in the spread of typhoid, which seems clearly on the 
increase in our region; may be also due to other factors than untreated wastewater? Here is 
what Dr. Lucas Dengel has to say on the subject: 
"…The faecal-oral route of disease spread is more complex. And as there are fortunately 
not too many people who drink wastewater (sewage or toilet effluents), there must be many 
other routes.  
(1) Intestinal parasitic worms (at least the four most prevalent types) are not typically spread 
via unclean water, but from soil through skin and/or via air (air-borne, dust-borne) or via 
contaminated food.  
(2) Typhoid fever was not unknown fifteen years ago. In Pondy it is highly endemic since 
decades. At the AV Health Center, we used to diagnose it only a few times per year, not 
only due to its lower incidence, but also due to lack of clinical recognition and absence of 
appropriate lab investigations. Since 93 we would diagnose it at least once a month. This 
continued throughout the time I was clinically active or following up at the Health Center i.e. 
1999. - As flies are perfect vectors of typhoid salmonella, spread of typhoid fever is strongly 
associated with bad solid waste management practices. - There is a fairly easy and 
accurate way to assess typhoid cases at the Health Center. - It is by counting the positive 
tests in the notebook of the lab. 

                                            
1 Source: Auroville Residents Service 
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Worms and typhoid are typical diseases of open defecation practices.   
(3) Hepatitis (A and E) is spread via faeces-contaminated food and water.    
(4) Stagnating wastewater is an ideal breeding media for certain mosquitoes, and thus the 
perfect way to spread filariasis. VCRC 3 (Dr. Das and team) are telling to Pondy authorities 
since decades that the filariasis paradise is an "engineered" disease, i.e. due to open 
sewage drains, which are not cleaned.  
As far as I understand our situation, disease incidences due to contaminated drinking water 
are mainly due to contamination of water above ground in the storage and supply system 
(and not due to insufficiently treated wastewater). The conditions where human faeces and 
sewage drain ill-treated or untreated into drinking water - see for example some of the hand 
pump set-ups in villages - are extremely rare. (For example, a huge soak pit for laundry 
water next to a bore well casing, existing in Prayatna up to two years ago.) However, 
concerns to prevent such conditions are appropriate as our population and residential 
density grow and hence also the need to treat before discharging back into the natural soil 
filter. 
As regards the information you want, it should be available in the clinical records of the 
Health Center, but it is a very time-consuming work to extract it. You will have to find 
someone who has the time." 
 
Since the creation of the Wastewater Management Group, large wastewater treatment 
facilities are monitored. Cases of defective facilities are being dealt with so as to meet 
proper standards. As improvement in technology and maintenance of facilities take place it 
is expected that health standards will improve as well. But this promising trend may simply 
be defeated if we do not take seriously the danger represented by sludge being discharged 
untreated in the open. It is therefore to be hoped that a study of past health record will be 
undertaken which will allow us in the future to develop a model for early warning of 
treatment units dysfunction. 
 

• Potential treatment disposal sites. 
The final site for the sludge disposal/treatment facility is under study. Latest discussion with 
the town planners in July 2002 concluded that the facility might be best located within the 
MSW disposal site. (This option is further discussed in section 3.4). The chosen site will 
have to respond to the following criteria: 

- It must be situated in the Green Belt and not outside of the Township for two 
reasons. First the distance between any house/community where desludging takes 
place and the disposal site should not exceed 10 km so as to reduce transportation 
costs. Second as the site will produce compost those interested in using the product 
are mostly green-workers residing in the Green Belt. 
- Auroville draws its water uniquely from underground aquifers and for that reason no 
leachate may be allowed to percolate into the ground. Therefore the site will 
preferably have a soils composition with a higher clay content that will reduce risks of 
infiltration. The site should not be prone to inundation during monsoon, which 
supposes a good surface drainage. The first aquifer levels optimal and minimal 
should be known. 
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- It should be away from settlements to avoid possible nuisance by bad odors, flies, 
noise from traffic, etc. 
- It should be built in ways minimizing if not eliminating all health hazard described in 
the preceding subsection. 
- In regard to the quantity of sludge to be treated in the next 10 years and in order to 
enable AVWS control closely operation it is advised to prefer one central place to 
several decentralized sites. 

 - The land chosen for the site should be accessible by road in all seasons. 
 

• Potential use for treated sludge. 
From the onset we have considered sludge as a possible resource rather than a nuisance 
and searched for ways to use its potential as a fertilizer. Therefore we have been 
experimenting with ways to transform it into compost.  
 
 
1.5 Sludge production. 
 

• Current production 
Arguments 
From suction unit log book: The only available record is the logbook of the sludge suction 
team for the period of April 1999 to January 2002. (See Annexure 6). 
The total sludge removed during this period, 22 months, has been 618 m³, or 337 m³/year. 
These data is not reliable for a number of factors: 

- Trips to Solar kitchen and Edayanchavadi consisted mostly in removing water, not 
sludge. 
- Each trip is counted at full capacity when in some cases the volume of the septic 
tanks is inferior to the suction tank (4 m³). 
- In cases of clogging due to tardy desludging, water has had to be added by hose to 
allow for the removal of dried sludge. 

 
From the survey of Auroville's sanitary installation: 
- It is now possible to know accurately the number of PE that is fixed at 5,252, which 
accounting for those residents temporary out of station, can be safely rounded to 5,300. 
Previous estimates ranged from 4,000 (Residents: 1,600, Workers: 2,000, Visitors & guests: 
400) to 7,850 PE. 
 
- Based on calculation as per Indian standard IS 2470-1985, part I, fixing the volume for 
digested sludge at 0.00021 m³ per capita per day, the current sludge production would be 
estimated at: 5,300 PE x 0.00021 m³/d x 365 d = 406 m³/y.  
 
- In 92% of the cases the treatment unit treats only foul sewage (faecal sludge - FS). Bucket 
being used in 80 % of the case we consider that 30 l/c/d represent the average quantity of 
flushing water per capita per day.  
The Master Plan foresees regulated water consumption for the Township at 200 l/c/d and 
for residential quarters at 135 l/c/d. The former norm includes water used for farming, 
industrial and other activities. The later norm applies to residential purpose and shall be 
retained for our calculation. 

 13  



 
Allowing for a 24-hour retention period the daily amount of water flushed into treatment 
units is estimated at: 
 
 Only FS being treated 
 N° of PE using buckets: 5,300 c x 92% x 80% = 3,900 c 
 Daily water consumption: 3,900 c @ 30 l/d  = 117,000 l or 117 m³ 
  
 Treating FS and domestic sewage 
 N  of PE: 5300 - 3,900 = 1,400  c 
 Daily water consumption: 1,400 c x 135 l/d = 189,000 l or 189 m³ 
 

Total sewage to be treated per day   = 306 m³. 
 
The above calculation is based on a survey of types of wastewater discharge, which is 
summed up in Table 3. 
 
 

Table 3 
 

Types of wastewater discharge 
 
 

SL 
No. FROM TO TOTAL Nos. 

        
1 (I) TOILET SEPTIC TANK 360 
       
 (ii)TOILET   DRY COMPOSTING TOILET 9 
       
 (iii) TOILET LEACH PIT 38 
       
 (IV) TOILET DIRECT SOAK PIT 7 
       
 (V) TOILET PIT LATRINE 1 
       

2 TOILET & BATH SEPTIC TANK 10 
       

3 TOILET & KITCHEN SEPTIC TANK 2 
       

4 (I) TOILET, BATH  & KITCHEN SEPTIC TANK 21 
        
  (II) TOILET, BATH & KITCHEN IMHOFF TANK 3 
        
   (III)TOILET, BATH & KITCHEN BAFFLED REACTOR 2 
        
    Total 453 
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- The survey revealed that a large number of septic tanks are over-dimensioned in regard to 
number of users and inflow. This results in a situation where septic tanks have never been 
emptied some after 10 years or more. Some installations are more than 30 years old. Since 
from the original settlers today only about 12 % remain in Auroville, most people do not 
know when and by whom their treatment unit has been built and whether it was previously 
desludged and when. Hardly anybody is aware that septic tanks need regular desludging. 
This operation usually takes place when there is a problem. Due to over sizing of the units 
people may never know that there is a problem, namely that their septic tank functions are 
impaired. Also, some units are likely to have developed cracks allowing for supernatant to 
reach the ground. There are many cases when roots block the sewer pipes, situation which 
leads to tank overflowing. 
 
Number of PE 
There is one treatment unit for 3.7 inhabitants and for 11.7 PE. From the total number of 
treatment units, 86,5% are septic tanks. (See Chart 2) 
The survey revealed that a large number of Aurovilians share their domestic toilets with 
their employees or have built such facilities for them. This and the presence of guests partly 
explain that in many of the surveyed households the number of users per toilets exceeds 
the number of permanent dwellers. 
 
 

Chart 2 
 

Repartition of primary treament units in relation to population equivalent
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Estimated current sludge production 
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It is not possible at present to know with any certainty how much sludge is really produced 
in Auroville. Only a systematic monitoring of operation and data recording will tell us how 
much sludge is produced and in which condition. 



This knowledge is necessary for the dimensioning of the future treatment system as well as 
for the smooth running of the suction unit. Using the guidelines4 of Asian Institute of 
Technology - Bangkok, of 0.300 m³ septage production per habitant total production of 
sludge would be estimated at: 
 
 5,300 PE x 0.300 m³/y = 1,590 m³/year 
 
 

• Prediction of future production 
Arguments: 
- The Master Plan foresees the development of the crown area in the City center 
(perspective: 2006) for an estimated 5,000 people. 
- The average increase in population at 4,5% over the last 10 years, let us predict an 
Auroville population in 2006 around 2,000 residents. 
- The maximum future Aurovilian population in the Green Belt has been fixed in the Master 
Plan at 2,000 persons (perspective: 2025). 
- The present population in villages within the Green belt is estimated at 8,600 persons. It is 
also estimated that at present 1,000 people use public toilets built in the villages. 
- The present number of workers commuting daily for work to Auroville is estimated at 
5,000. 
- The average number of daily visitors is estimated at 1,000. 
- The planned treatment facility should serve its purpose for the next 5 to 10 years. 
- In the best of cases the treatment facility would be operational end of 2003, time needed 
for preparing the final drawings, fund raising and construction. 
 
Estimate of the number of P.E.: 
Based on the above arguments we project the number of P.E. to be served in 2007 by the 
treatment facility at 10,000. This number is composed of: 
 5,000 residents 
 3,500 workers 
 1,500 visitors and guests 
 
Estimated future sludge production: 
As the city develops the present trend consisting in dwelling in independent isolated homes 
is getting reversed. The DC and the Green Group agree that only those who work full time 
in the Green Belt should also live there; everyone else should now live in the City. In the 
City use of collective treatment facility is already the norm. The overwhelming use since 
1968 of septic tanks is bond to decrease sharply to serve only that population that will live in 
isolated communities. As per Master Plan this population will be limited to 2,000 Auroville 
residents. 
New treatment units are now treating not only inflow from toilets but from baths and kitchen 
as well. This will be more the case as construction in the city picks up. 
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A study of building permissions issued by the DC from January 2001 to July 2002 (See 
Table 4) gives us insights on the increased quantity of sludge to be treated from the horizon 
2003 - 2004 onward when these constructions will be completed.  
 
 

Table 4 
 

PROJECTED NUMBER OF SANITARY INSTALLATIONS AS PER BUILDING APPLICATION 
Jan. 2001 - July 2002 

 
 

SL No. PERSON EQUIVALENT Nos. PRIMARY TREATMENT SECONDARY TREATMENT 
          

1 220 2 Imhoff tank Root Zone treatment 
          
          

2 9 1 Imhoff tank                    - 
          
          

3 39 3 Septic tank Root Zone treatment 
          
          

4 19 3 Septic tank                   - 
      with 3 chambers   
          
          

5 44 2 Septic tank Water plant treatment  
          
          

6 37 14 Septic tank                  - 
          

Totals 368 25     
 
 
The table shows an increase in the number of PE of 7% and in number of treatment units of 
5,5%. The projected number of 10,000 PE by 2007 represents a yearly increase of 13.5% 
from the present number of 5,300. To serve 10,000 PE at the present rate of 11,7 PE per 
treatment unit we need to increase yearly the number of units by 13%. The differences 
between present trend and estimated future demand are projected in Chart 3. 
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Chart 3 
 

Predicted demand for sludge collection
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In the absence of reliable data on current sludge production we have adopted the 
guidelines for design of constructed wetlands of the A.I.T. - Bangkok.5- to calculate the 
estimated future production of sludge. 
 
 10,000 PE @  0.300m³/PE = 3,000 m³ 
 
Note: It seems to us that the quantity of 0.300 m³ annual septage per capita production 
might be excessive for our present condition where it is likely to be close to 0.200 m³ or 
below. Data collection will prove this point. This standard will be kept for the moment to 
minimize risks of under dimensioning the system. 
 

• Quality of sludge 
Due to the strike at AVWS it has not been possible to get samples of sludge analyzed in 
advance of this report release. This aspect is further discussed in section 3.3. 
 

• Collection capacity 
Capacity of the suction unit tank, distances and accessibility of desludging sites makes it 
difficult to contemplate more than 2 trips daily. 
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1.6 Stakeholders needs and perceptions. 
 

• Aurovilians in general. 
The surveyors have been, with a very few exceptions, rather well received at all places they 
visited. This shows and was confirmed in discussions with those surveyed that there is 
awareness about problems connected to handling of wastewater and sludge. There is a 
high degree of awareness on environmental issues in this Community. In spite of this, most 
people are simply ignorant of the ways their treatment unit should work and be maintained. 
Their perception will be heightened when they receive proper information and feel their 
needs are taken into consideration. 
 

• Toilets & septic tank users. 
Until a few years ago one could say that every Aurovilians was a stakeholder as sludge 
disposal is concerned. Almost everyone had to fence for himself whenever his septic tank 
clogged. Today, although individual homes with individual treatment units still represent the 
majority of cases there is a growing population living in larger communities where a 
common treatment unit exists. In such communities there is usually one person in charge of 
maintenance work. This caretaker should normally be aware of the necessity of timely 
desludging. 
 
From the above it could be summarily concluded that people living in individual homes are 
more aware of the necessity to desludge their treatment unit at regular intervals than people 
in communities where this task is left to a caretaker This is no longer true as more and more 
often those who built these homes have moved elsewhere and new tenants are not 
necessarily informed about the treatment unit in use and seldom know where it is laying. 
Therefore the rule is generally that septic tanks and other facilities are desludged when they 
are already malfunctioning; with very few exceptions, the need of the users is dictated by 
necessity (overflow) rather than a planned and timely desludging. 
 

• Villages 
Defecating in the open, which is the traditional way in this country, is on the way out due to 
overpopulation and raising awareness about environmental issues on the part of the 
authorities and numerous N.G.O. Along the years successive government aided programs 
have been implemented with little success to provide toilet facilities to the villages. Auroville 
is trying to help its neighbors dealing with the growing demand for public toilets and has 
built a number of facilities in villages within and outside the Township. As most of the 
facilities in question have been built recently the question of desludging will be postponed 
for a little while, but during recent Auroville-Villages Joint Development Councils, elected 
Panchayat representatives asked for help to solve some existing problems they faced when 
public toilets malfunctioned (usually due to blockage of sewer pipes). 
 

• Workers 
Aurovilians and workers, who have been trained in understanding the dangerous nature of 
the product they are dealing with, carry out the desludging operation conducted by AVWS. 
However a standard procedure will have to be evolved listing the precautions to be taken 
and issuing to the workers the right equipment like gloves, masks, etc. Those exposed to 
this high-risk job should be medically checked at regular intervals. 
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Independent workers hired for a single operation do not take any precaution, as they are 
not aware of the risks taken.  
 

• Decision makers 
Auroville is an emerging municipality where decision-making structure is decentralized and 
evolving on lines other than political. To define in this case who the decision makers are, is 
not exactly easy, particularly in the present power vacuum due to the absence of a 
constituted Executive Council. We will instead attempt to look at the role some working-
groups could play in the decision-making process for the creation of a sludge treatment 
facility. 
 

a) The Auroville Development Council: The DC has ordered the present study as 
part of the implementation of the Auroville Master Plan. Its role in the context of this 
study is to define standards for the design, construction and maintenance of 
treatment facilities. It is supposed also to monitor their realization, checking that 
indeed the defined standards are respected. To help the DC decides on such 
matters, a Wastewater Management Group has been constituted. 
 
b) The Financial Service/Economy Group: Its role is to find the money to run 
Auroville and ensure that municipal services receive enough funds for their operation 
 
c) The Funds & Assets Management Committee: Some proposals for development 
whose funding involve loans, grants or borrowing (i.e. The C.E.T.P. in the Industrial 
Zone) will be decided in consultation with the F.A.M.C. 
 
d) Auroville Water Service: This service is undergoing an in-depth restructuring that 
is taking place as this report is nearing completion. Therefore we can't speculate 
what the priorities of the new management will be. Under the former set up AVWS 
was in charge of desludging operation. Shortly before the collapse of the Service, the 
desludging work was hampered by lack of proper facility for sludge disposal as the 
Harvest's site was full and could not be extended. (In the meantime the former crew 
is performing emergency desludging and sludge is co-composted at one of the 
crew's garden). 
It is to be seen whether AVWS will remain in charge of sludge disposal or whether 
this work will be handed over to a separate to be created service? There is all 
likelihood that the former set-up will be continued. In both cases however the 
economy of desludging operation will have to be studied closely. 
 
e) Green Group: The Green Group looks after planning & development in the Green 
Belt. It will be consulted on possible location for the proposed treatment facility. It is 
also a stakeholder in the sense that it represents the Farmers & Foresters of 
Auroville who are considered to be the prime consumers for sludge-enriched 
compost. 
 
f) Individuals: Auroville is aiming at a collective economy without exchange of cash 
among its residents. The Auroville Fund finances the running expenses of collective 
services such as AVWS. This decision was taken long ago to avoid billing of 
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maintenance works to individuals. However as there is a chronicle fund crunch the 
services have to resort to billing when some jobs entail more expenses than can be 
covered with their monthly allocation. Desludging operation falls in this category of 
expenses. At present, in all cases the "client"6 will pay for this work and therefore will 
decide to go for AVWS suction unit or not, based on monetary consideration.  

 
g) Eco-service: This service is mentioned here as some aspect of sludge 
management could in future be part of the holistic strategy to be developed for solid 
waste management in Auroville. 

 
Now let us look at what is likely to happen after the present study is remitted to the DC who 
commissioned it? 

 
- Who is going to be the project holder?: This is the first question that comes to mind. 
There is no answer to that question. 
 
All public projects be it the Solar Kitchen or Visitor Center have individuals as project 
holder or organization like S.A.I.I.E.R. (i.e. Transition School). There is no central 
body such as Municipal or Executive Council that decides priorities in infrastructure 
development on the basis of the Master Plan, fluctuation in population, and 
budgetary consideration. Some projects however are not dictated by the whim and 
fancy of individuals but by the necessity of collective life and have the collectivity's 
interest at their center. Such cases are bond to increase in the future. This situation 
forced the DC to become project holder in housing development projects like 
"Courage" and more recently Aurofuture who became project holder for the sewage 
treatment system at Sangamam's workers colony. This situation has serious 
drawbacks and should be examined collectively at the earliest. 

 
- Economy of the project: No mechanism exists to fundraise for development of 
roads, potable water distribution, and infrastructure in general. Who is going to raise 
funds for the creation of the proposed sludge treatment facility? Also, there is a 
distinct possibility that the project might never be 100% self-supporting and that 
some amount of subsidy might always be necessary to keep it running and 
developing. In this case, provision will have to be made to augment AVWS budget. 
Will the Economy Group accept this? These questions at the moment are the sole 
responsibility of E.G. to answer. In a context where Auroville faces financial crunch, 
as is the case at present, it is unlikely that the E.G. will take more burden unto itself. 
The yearly budget prepared by E.G. deals mostly with maintenance not with 
development. The likely temptation will be to pass the burden on to the residents. 
This is the solution proposed recently to finance the new T.N.E.B. sub-station to be 
erected at Irumbai. Further the recent decision to "privatize" the operation of 
Auroville Electrical Service which now issue bills for all its services is surely not going 
in the right direction. 
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The problem for all concerned can be resumed this way: The decision-makers better decide 
to do something, as lack of action will lead to an untenable situation. The times when 
sludge could be quietly disposed of anywhere are over, too many people around, more 
coming and less land available, illnesses spreading, etc. 
 

• Users of treated product. 
The Farm Group and the Forest Group are the first that comes to mind when looking for 
possible consumers of compost produced from sludge. An enquiry has been made among 
the main players in this field, which is attached in Annexure 5. It appears from this research 
that provided the product is guaranteed safe most Farmers and Foresters are ready to use 
it. The position of Auroville is unique in the region, as it has chosen to grow the food it 
needs in an organic way. This supposes the exclusive use of organic compost. Most green 
workers have to purchase costly supplements, mainly fresh cow dung, to complement their 
own source of compost able materials. 
The demand for compost is bound to increase for two reasons. Land in the Green Belt 
represents today 20 % only of the total land to be purchased and developed for green 
activities. This leaves a huge scope for future development. Inside City perimeter, 40 % of 
the area is under green cover (parks, green corridors, and gardens in housing blocks). 
Although 80 % of the needed area in the City has been purchased so far, development of 
green infrastructure there has only begun. 
Experiments conducted in the '90s by Dr. Lucas Dengel have shown that local farmers 
mostly on cash crops such as cashew and casuarinas also accept such compost. 
There is therefore no dearth of potential customers provided the price asked for is 
reasonable. 
 

• Consumers. 
For the records only, as it will take a few years to learn from the planned operation, let us 
mention the possibility to pack the compost in bags for marketing outside of our immediate 
surrounding. In view of a general deficit in animal manure, a ready to use, well-conditioned 
and safe product will certainly appeal to gardeners in a city like Pondicherry.  
 
 
2 - Identification of problems and definition of objectives 
 
2.1 Problems 
 
2.1.1 Related to collection 
 
We shall briefly resume the problems linked to collection of sludge that are referred to in 
different parts of this study: 

- There is no regulation regarding the disposal of sludge in Auroville. 
- Lack of regulation leads to a large amount of sludge escaping treatment because of 
self-disposal by people which in turn poses high risks to the environment. 
- There is no awareness that septic tanks must be desludged at regular interval and 
consequently no policy towards the same. Because of the decentralized nature of 
Auroville, at present many people are not even aware that AVWS does offer a 
desludging service and therefore relay on self-help methods. 
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- This leads to sometime, increased difficulties for the suction team in removing the 
sludge, as accumulation of solids in the drainage system results in flooding of the 
treatment unit. 
- Sludge should be removed when it fills ⅓ to ½ maximum of the tank capacity. Many 
septic tanks have never been open since their construction or never been opened for 
more than 5 years and ought in both cases to be emptied as they likely have lost 
their function. Often people do not know when they last were desludged, if ever. 
Some treatment units are likely to have developed cracks leading to unobservable 
pollution. 
- It is not possible in many cases to know in advance the quantity of sludge to be 
removed. Most treatment units are covered by topsoil and their size is not always 
apparent. Sometimes the suction team will have to come twice to the place, which 
increases the cost of the operation.  
- The survey shows many instances of septic tanks poorly designed, in many cases 
defectives, and having capacities not adapted to the real need of the users.  
- The desludging equipment cannot in many cases be utilized for lack of accessibility 
to the treatment units. 
- The cost of desludging is high. 
- The workers are insufficiently trained. 

 
 
2.1.2 Related to treatment/disposal 
 
The main problem is at the moment the complete lack of any facility to treat sludge. It is a 
"back to square one" situation. 

- Current technique of co-composting of raw sludge although an improvement from 
past practices is not satisfactory as a large amount of untreated wastewater 
percolates into the ground. 

 - Co-composting of raw sludge necessitates the purchase of additional material. 
 - No effort has been made to create a market for the product. 

- Sites being used in the past where not chosen as per strict criteria. One was too far 
to be economical, another collapsed due to lack of supervision and the last one was 
situated in a ground water recharge area extremely sensible to risks of pollution by 
infiltration. A new site is needed that has not yet been identified. 
- At the moment present capacity for sludge treatment is not adequate. 
- Due to lack of a coordinated policy it is not possible to know in advance the quantity 
of sludge that will have to be treated yearly. 
- The effect on sludge disposal of heavy rains during monsoon is negative, as it 
makes the dewatering process more difficult and slow. Collection should preferably 
cease during this period. 
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2.2 General objectives 
 
The main objectives to be attained are: 

- To develop systems that will offer maximum guaranties not to pollute the 
environment by ways of mosquitoes or flies breeding, bad odors, noise from traffic 
and equipment, and infiltration of leachate into groundwater. 
- The system should preferably not use mechanical means of treatment to avoid 
recourse to external energy input such as T.N.E.B. connection. 
- The proposed treatment is aiming at eliminating health risks caused by defecation 
in the open and indiscriminate dumping of sludge. This means extending support to 
neighboring villages for developing their own sanitary infrastructure. 
- Considering sludge as a resource rather than a nuisance, to reuse it fully. 

 
 
2.3 Specific objectives 
 
2.3.1 Collection 
 

• Coverage 
It is intended to cover all Auroville communities, settlements and isolated dwellings. It is 
equally intended to offer the same quality service to all Panchayat and individuals in 
neighboring villages. 
 

• Frequency 
It is intended to empty all settlers and septic tanks in average every 2 years within Auroville. 
This frequency may be modified with time when we have acquired practical knowledge in 
the course of operation. It is not possible to impose any frequency for desludging village 
facilities, but interested parties will be informed of the necessity for regular desludging. 
 

• Proposed modus operandi 
1. AVWS creates a distinct department in charge of desludging. 
2. New equipment is to be acquired. 
3. A yearly planning is prepared and treatment units desludged accordingly. 
4. Cost of construction, desludging and maintenance of treatment site is 

financed by Central Fund.  
5. During construction of the treatment facility, continuation of co-composting on 

ad hoc basis. 
6. Once facility is ready, AVWS takes care of the overall operation including 

maintenance of the facility, sales or distribution of bio-solids, taking samples 
for analysis, etc. 

7. Each desludging is the object of a logbook entry keeping track of various 
parameters (last date of desludging, quantity removed, nature of sludge, size 
of treatment unit, number of PE, etc). A model maintenance sheet is proposed 
in Annexure 7. 

8. From logbook entries it will be feasible to know the exact capacity of each unit 
and to decide future pace of desludging. This means that in future some units 
may have to be desludged at interval of more or less than 2 years. 
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9. After the original first 2 years of operation we should know exactly when and 
where to desludge each treatment unit and the operation should run smoothly. 

10. In order to plan for increased production it will be necessary for the DC to 
inform AVWS each time a new building permission is issued, of the nature, 
size, number of PE, etc., of the planned treatment unit and of its expected 
date of completion. 

 
 
2.3.2 Treatment 
 

• Quality solids 
It is proposed to reuse sludge after treatment as viable compost for restricted use in the first 
stage (non food crop) but to strive at producing a safe product for unrestrictive use at a later 
stage. The product should be easy and safe to handle. The guidelines to be adopted for 
restricted use could be: 
 Helminth eggs number <8 /g TS 
 Moisture content < 25 % 
A product safe for use on food crop should contain no viable pathogen or eggs. 
 

• Quality effluent 
Dewatering of sludge is the main challenge posed by the process. Quality of effluent should 
be within the tolerance limits for discharge on land for irrigation as per Indian Standard - IS 
3307-1977. Presence of intestinal nematodes and faecal coliform should be checked 
against the guidelines 1989 WHO (Revised) for use of treated wastewater in agriculture 
(Helminth eggs per liter ≤ 1; FC number per 100 ml ≤ 1,000).  
 
 
3 - Formulation & evaluation of management options 
 
3.1 Sludge collection 
 

• Equipment 
There are many instances when the suction unit had to return empty, as the septic tank was 
not accessible to it. In this case the sludge is disposed of locally by manual means. It is 
necessary therefore to look for equipment that will reduce or eliminate entirely this problem. 
Mini vacuum tugs of maximum 350 l capacity could be purchased. The compressor in some 
models runs on electricity and might not be of much use in the Green Belt if it has to be 
plugged to the grid. It is better therefore to look for models whose compressor runs on 
diesel or kerosene. If only manual emptying using buckets and shovels is possible, it should 
preferably be done by AVWS workers and content deposited in an intermediate storage 
tank from which it can then be pumped into the suction unit tank on wheels.  
 

• Awareness rising 
The success of the planned desludging of facilities in Auroville rests mainly on the 
acceptance of its necessity by the public and decision-makers. To this effect it will be 
necessary to conduct an awareness campaign via the Auroville News. 
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It is necessary also to invite to special meetings of the Wastewater Management Group, 
members of the Economy Group, planners, builders and architects to discuss the proposals 
contained herein. 
 
 
3.2 Sludge treatment 
 

• Choice of criteria 
The following criteria leading to the choice of a system have been taken into consideration: 

1 - The system should make use of appropriate technologies and not involve heavy 
machinery that uses electricity and necessitates highly qualified maintenance crew. 
2 - The system should have features guarantying the best possible protection of the 
environment. 

 3 - It should be re-use oriented, treating sludge as an asset. 
4 - The treatment site should occupy as small an area as possible even considering 
future expansion in relation to population increase. 
5 - The leachate should be further treated before being infiltrated. 
6 - Running costs and maintenance should be the lowest possible therefore a certain 
return from its functioning should be expected. 

 
• Present practice 

A - Co-composting of raw sludge 
Criteria 1: ad hoc 
Criteria 2: When investigation into wastewater treatment in Auroville started in 1999 we 
believed that co-composting of raw sludge might be the solution for the future of sludge 
disposal in Auroville. If it is generally true that Helminth eggs and most protozoa may be 
eliminated by the soil matrix some researches show that viruses and some bacteria may 
reach ground water sources or wells in sufficient concentration to be harmful if ingested. 
Several chemical pollutants that may be found in human excreta also travel longer distance 
in soils than pathogens7. 
Case of infection of groundwater have been reported in Auroville, often at the beginning of 
the monsoon, when surface pollution enters the ground via the bore well casing when this is 
not properly isolated from intrusion. 
During co-composting of raw sludge as practiced by AVWS, it has been observed that most 
of the water contained in sludge is absorbed by the surrounding soil in a very short time. 
This is not problematic during most of the year when the water table is low, provided the 
composition of the soil allows for low infiltration slow permeability. During monsoon however 
risks of infiltration is increasing depending on the nature of the soil and raising water table. 
 
Criteria 3: ad hoc but look at criteria 6. 
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Criteria 4: Co-composting is done in trenches of 12.00x2.50x0.85 m containing each 25 m³. 
Sludge is mixed in 50/50 proportion with co-composting material. Sludge maturation into 
compost takes 1 year. Taking the digested sludge per capita per year @ 0.077 m³ for 
10,000 PE gives us 770 m³ sludge to treat8. Accounting for evaporation, infiltration and 
sludge reduction during composting process, the minimum area required would be: 
770 m³ : 25 m³ = 31 trenches or 930 m² area for treatment, to which minimum 40% for 
circulation, storage, etc., are to be added to obtain a total area of 1300 m². 
 
Criteria 5: An estimated 80% leachate percolates directly untreated into the ground. 
 
Criteria 6: The system necessitates procurement of extraneous materials. This supposes 
that a very sophisticated commercial venture is in place, which looks at all aspects of the 
product's manufacture and sale. For safety reasons the compost has to mature for a period 
from 6 months to one year before it can be used. This long maturation period necessitates 
digging new trenches if there is a sudden surge in sludge disposal, as it is not possible at 
present to know in advance the yearly requirement in term of volume to be treated. 
Compost has to be removed from trenches, and stored if it does not find immediately 
takers, so as to liberate them for further use. From past experience none of these 
conditions have been made. 
 
As Auroville depends entirely on ground water for all aspects of its water consumption, it 
seems logical to look for no-risks technical solutions. Following the visits of experts from 
EAWAG/SANDEC and C.P.C.B. we have been studying other methods of sludge treatment 
that are adapted to our conditions. Detailed description of the proposed systems is given in 
the Annexure 8 & 9 and in documents listed in the Bibliography. Only a brief resume of their 
way of functioning is given here below. 
 

• Proposed treatment 
B - Drying beds 
They are currently used for treatment/dewatering of sewage sludge. The beds are 
constituted of filters composed of sand and gravel into which a drainage system is 
incorporated. Sludge spread on the beds will take up to 15 days to dewater, then has to be 
manually removed. Part of the sludge water content will evaporate the rest will be drained to 
the leachate pond. The sludge dewatered in this fashion can be then co-composted. 
 
Criteria 1: Ad hoc 
 
Criteria 2: Water released from sludge is not directed directly into the ground. A post 
treatment of the sludge is preferable; sludge dewatered in this way still contains a high 
percentage of harmful pathogens and substances. Sludge treated on dry beds may still 
contain up to 60% humidity. Unless co-composted immediately the solids obtained by this 
process will have to mature for six months before being deemed fit for use in agriculture. 
During this period they have to be stored away from ground and from rain. 
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We estimate that untreated solids still represent some health risks for the workers and risks 
of proliferation through flies. 
 
Criteria 3: Ad hoc 
 
Criteria 4: The area necessary for drying beds treating sludge of an equivalent population of 
10,000 PE is about 200 m². An equivalent amount of space will be required for storage and 
other facilities. If co-composting of dried sludge takes place additional space for that activity 
will have to be provided. 
 
Criteria 5: Leachate is treated in a pond prior to drainage via horizontal percolation. 
 
Criteria 6: Unless solids are stored for the minimum 6 months period of maturation 
mentioned above and re-used directly, procurement of co-composting material is 
necessary. The system necessitates also the regular purchase of sand to replace the thin 
layer that will be removed along with dried sludge during combing operation. 
 
 
C - Constructed wetland 
Several experiments using similar technologies have been implemented in Auroville. 
Constructed wetlands are made of beds composed of gravel and sand filters, which are 
planted with species of reed. Sludge is spread on top of the beds. Dewatering happens 
partly through evapotranspiration (≈ 30%) and mainly through infiltration. The solids will 
accumulate on top of the beds and be removed after 3 to 4 years retention period during 
which most pathogens will have died. Any liquid percolating in excess through the root 
system will be collected in a leachate pond. 
 
Criteria 1: Ad hoc 
 
Criteria 2: No further handling of the dried solid is necessary. Odors and flies may still be a 
problem. 
 
Criteria 3: Dried sludge can be used directly in agriculture as long gestation period renders 
it safe. 
 
Criteria 4: Requirement of land for treatment area is estimated to be 220 m² with equivalent 
area for other installations. 
 
Criteria 5: Ad hoc 
 
Criteria 6: The planted reeds need attention and maintenance. They have to be cut 
periodically. Also it is important to check that humidity is uniformly distributed over the beds' 
surface. 
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• Evaluation 
Criteria 1: All three systems do not require costly mechanical equipment. However in case 
B (drying beds) & C (constructed wetlands), depending on the location that will be allotted 
by planners for the construction, the topography may make the use of pumps necessary if 
the landscape does not allow for the fluids to move by gravity. Further in system C (CW), it 
may sometimes be necessary to pump some of the percolates from the polishing pond back 
to the beds to avoid dehydration of the reeds in case of prolonged drought. 
 
Criteria 2: System A (co-composting) does not treat wastewater. System B (drying beds) 
requires a post treatment of the dried sludge. Sludge in system C (CW) can be used without 
post treatment as its long period of maturation ensure that most pathogens die-off. 
 
Criteria 3: All three systems foresee re-use of the dried solids. In system A (co-composting) 
the reduction cannot be controlled, as the system is totally empiric. In system B (drying 
beds) solids obtained cannot be used untreated except after a long storage period. In 
system C dried solids can be used without further treatment but they can be marketed after 
a very long period only. In case A (co-composting) & B (drying beds) it is necessary to 
procure extra material for co-composting. This leads to finding sources of cheap material 
that deliver timely the needed quantities. Such materials may not be available throughout 
the year. They may have to be stored on site. Their delivery will augment the traffic to and 
fro the treatment site. Their procurement will add to the cost of the final product as well as 
the costs of labor for mixing and handling operations. Only in system C (CW) can the dried 
solids be used directly in agriculture. 
 
Criteria 4: Requirement for space is similar in systems B (drying beds) & C (CW), system A 
(co-composting) requires much larger area. 
 
Criteria 5: System A does not permit treatment of leachate. In system B (drying beds) & C 
(CW) it is recommended to treat the leachate via a polishing pond, as it is difficult to predict 
the pollutant content of the percolates although it is expected particularly in the case of 
constructed wetland to attain the prescribed norms. 
 
Criteria 6: All three systems necessitate at least one permanent worker at site for day-to-
day operation. In A (co-composting) & B (drying beds) cases, co-composting may 
necessitate extra labor either on permanent or on contract basis depending on the 
frequency of operation. System B (drying beds) is the most labor intensive, as it requires 
regular removal and storage of dried sludge prior to treatment, replacement of lost sand, 
etc. In all three cases the system will need to be supervised at regular interval by a 
knowledgeable technician list-checking certain parameters of hygiene, productivity, 
maintenance, etc.  
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• Risks 
Continuation of present practice of co-composting of raw sludge in open trenches is a risk in 
itself. The system can be continued in the absence of a better alternative provided a safer 
site than at present in use, is found and more attention paid to the whole operation by a 
responsible supervisor. This practice should stop as soon as a better alternative is in place. 
Drying beds require regular maintenance of the filter beds. If not properly maintained 
they.will lose their filtering property. The dewatered sludge collected from drying beds 
remains a health hazard until it has been the object of a post-treatment. 
 
The choice of plants to grow in a constructed wetland cannot be left to chance and will have 
to be inspired by similar experiments conducted in this area (i.e. Typha Angastata Bory; 
Arundo donax; Phragmites Communis, Karka or Australis). Failure may be caused by lack 
of supervision of the plants' growth and health. Evenness in the repartition of the sludge 
and humidity over the whole area of the beds is a must for ensuring that the plants' root 
system develops normally as otherwise the filtration process may be impaired. 
 
All three systems are sensitive to heavy rainfall. Special care will have to be taken to scale 
operation, preventing overload during monsoon time or excessive dryness in summer. 
 
A brief resume of the pro & cons of each system under study is given in Table 5. 
 

• Conclusion 
Construction cost has not been chosen as one of the criteria as there can be no comparison 
between digging trenches for co-composting whenever required (about Rs. 30.00/m³) and 
the more elaborate CW or drying beds technology. From the documentation available we 
gather that costs of constructing CWs and drying beds of equal size are practically identical. 
Evaluating the other criteria, it appears that constructed wetland is a more advantageous 
option for the facts that the quality of effluent is expected to be within the defined norms, the 
dried solids will be hygienic due to long storage period and can be used per se, and it 
requires less operation and maintenance work. 
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Table 5 
 

Evaluation of sludge treatment options 
 
 

Criteria Pt A - CC of Raw 
Sludge 

Pt B - Drying Beds Pt C - Contr. Wetland 

1-Low tech 3 Digging of new 
trenches when 
required 

2 May necessitate 
use of pumps 

2 May necessitate 
use of pumps 

2-Environ-
ment Friendly 

1 Leachate untreated 
into environment 

2 Leachate treated 
in polishing pond 
Dried solids 
needs further 
treatment 

3 Leachate treated in 
polishing pond 

3-Re-use of 
bio-solids 

1 Only with addition of 
extra material - 
Compost ready after 
1 year 

2 Untreated solids 
to be stored 
before 
composting 

3 No co-composting  
Compost ready 
after 3 or 4 years, 
then by 2 years 
rotation 

4-Space 
requirement 

1 1300 m² 2 500 m² 
(more if co-
composting) 

3 500 m² 

5- Effluent 
treatment 

1 None 3 Yes 3 Yes 

6-Maintenan-
ce cost 

2 Co-composting with 
frequent turning 
over 
Removal of treated 
sludge yearly 
Storage of finished 
product 

1 Removal of 
treated sludge bi-
monthly 
Storage of sludge 
Co-composting 
with turning over 
of heap 

3 Removal of sludge 
every 2 years 
Yearly maintenance 
of plant growth 

Total points 9  12  17  
 

Points attributed: 1 (Unsatisfying), 2 (Average) to 3 (good). 
 
 
3.3 Economy of the project 
 
3.3.1 Desludging operation 
 

• Expenditure 
We have seen that it will be necessary to invest in specialized equipments in order to reach 
sites that could not be desludged before.  
The cost of this equipment is: Rs. 150,000.00 
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Considering that sludge is a resource that can be tapped and that regular desludging 
improves sanitary conditions, it is proposed to desludge all facilities in Auroville in a 
coordinated manner following a 2-year rotation period. The cost of desludging is at present 
on an average Rs. 1,200.00 per trip9. The frequency of desludging the 450 existing 
treatment units will be of 1 trip daily accounting for weekends, festivals and holidays. 
This represents per year an expense of: 225 trips @ Rs. 1,200.00 = 270,000.00 Rs.* 
(*: See Note 3 below) 
 
Note 1: Normally this amount (2,7 lakhs) would not figure in the expenditure column but in 
the income. In Auroville, as residents are not paid salaries, the only alternative would be to 
deduct this expense from their monthly personal maintenance. Given that the maintenance 
barely covers the survival needs of the residents, insisting on such payment will lead to 
resistance and perpetuation of wild desludging. We repeat that this practice is dangerous 
and should be stopped forthwith. It is also to be considered that the sludge that is not 
removed by AVWS represents a resource badly needed in particular by Auroville's farmers. 
Unless compulsory desludging becomes a reality a large part of this resource is either lost 
through wild disposal or accumulates uselessly. We are aware that decision-makers will 
resist this proposal, as times are hard and the cash flow low, but we see it as one step 
forward in the realization of what Auroville stands for. 
 
Note 2: Until operation stopped, AVWS was counting on returns from compost sales to 
reduce its running costs. This is no longer an option, as additional maintenance costs of the 
treatment site will have to be taken care of. 
 
Note 3: There is need for 3 workers (Aurovilians or hired) to man the suction unit. Their 
yearly maintenance amounts to: 

3 men @ Rs 5,000.00/months for 12 months = 180,000.00 Rs. 
 

• Income 
Sales of bio-solids: In the same way that residents would not be expected to pay for 
desludging jobs, why one could ask, should Auroville's farmers pay for the product? The 
product will also be made available for development of green infrastructure in the City; will 
the Municipal or Executive Council pay for it or expect it to be made available for free? 
Whatever economic system is in place, bio-solids represent a certain value that has been 
estimated based on the following information: 
A ton of compost in the region costs Rs 600.00 for a volume varying between 3.5 and 4 m³ 
depending on composition, water content, etc. For traditional dry crop (peanuts, cambu, 
raggi, etc.) composting at 4 t/acre is an average (approx. 10 t/ha). 
Based on future sludge production (See section 1.5) of 3,000 m³/year at the rate of 15 kg 
TS/m³ of raw sludge we obtain a total of 45 t TS/y. Choosing ratio of solids in dried sludge 
at 0,5 and TS of dried sludge at 25% we obtained the following quantity of bio-solids per 
year: 45 t TS/y x 0.5 = 22.5 t TS/y x 1/0.25 = 90 t/y. 
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Sales at six hundred rupees per ton represent an income of:  
 
 90 t x 600.00 Rs./t = 54,000.00 Rs. 
 
External operations: Village Panchayats have already shown interest in using Auroville's 
suction unit. Some income would be derived from this activity, even if likely the operation 
will be charged at concessional rate. For example: 
 20 yearly trips @ Rs. 1,000.00 = 20,000.00 Rs. 
 
 
3.3.2 Analysis of sludge 
 
The absence of any data concerning the composition of sludge in our area has lead us to 
bank heavily on studies realized elsewhere. Knowledge of sludge characteristics is an 
important element in designing treatment facilities. For example it is necessary to be aware 
of possible ammonia toxicity to algae growing in treatment ponds. A certain number of 
samples have to be analyzed to determine acceptable parameters. 
A large number of septic tanks have not been open for more than 5 years and are likely not 
to function properly. Some old units may have developed cracks; presence of sand in 
samples would indicate a leak. These are cases where analysis of sludge samples could 
reveal causes of malfunctioning of the treatment unit and help in devising the remedy. 
 
Based on an approach to sludge analysis proposed by M. Strauss (See Annexure 11) we 
propose to analyze about 20 samples each in representative categories of sludge from 
septic tanks, public toilets and leach pits. The tests will be limited to TS, HE and in some 
cases NH4. Settling tests will be conducted in all cases. These tests will help gather reliable 
data on the character of sludge to be treated at the proposed CW. The rates for the 
minimum analysis of sludge are given in Table 6. 
 
 

Table 6 
 

Rates of sampling analysis 
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Tests Units Rate in Rs. 
TS Mg/l 40.00 
SS Mg/l 60.00 
TVS Mg/ 80.00 
COD Mg/ 100.00 
BOD Mg/ 180.00 
NH4 Mg/l 60.00 
PH  20.00 
Coliform MPN per 100 ml 150.00 
Helminth eggs N° per l or g 180.00 
 Total Rs. = 870.00 



The analysis campaign could be constituted of: 
 
 60 samples TS + HE @ 220.00 Rs  = 13,200.00 
 20 samples TS + HE + NH4 @ 280.00 Rs. =   5,600.00 Total = Rs. 18,800.00 
 
Detailed parameters for characterization of FS, typical chemical composition and properties 
of untreated and digested sludge, as well as a check list on the minimum analysis to be 
conducted on FS are given in the Annexure 12, 13 and 14 respectively. 
 
 
3.3.3 Re-use of bio-solids 
 
Results from an enquiry among Auroville green-workers have revealed that they are not 
adverse to the use of treated sludge as a possible source of fertilizer (See Annexure 5). 
Recent experience has shown that the local farmers will pickup this compost if the price is 
all right. Development of parks and gardens in the city and later on their maintenance will 
necessitate large amount of compost. There is clearly no problem to sale the product, as 
the region experiences a chronicle shortage of bio-fertilizer. The aim is to ultimately produce 
compost that could be used to grow food crop. The constructed wetland technology should 
give us better guarantees to achieve this objective.  
 
It is hoped that the return from sales of bio-solids will contribute to cover part of the 
maintenance costs of the system. 
 
However it will be necessary to monitor the product and tests will have to be conducted at 
regular intervals prior to delivery to the public. The test will check the presence of viable 
helminth eggs and other pathogens. Each test will cost Rs 300. Number of yearly tests is 
projected at ten; the total expense will be: 

10 test per year @ 300.00 Rs = 3,000.00 Rs. 
 
 
3.3.4 Maintenance of the site 
 
One trained worker will have to be employed full time to assist the suction unit crew and 
ensure that unloading the sludge on to the surface of the beds is done in the prescribed 
manner. He will take care of the plants, checking their growth, etc. 
A technician will have to supervise the system once or twice weekly to check that it is 
loaded according to set procedures. Particularly important will be to check the repartition of 
humidity over the beds area. Control of the quantity and quality of leachate will have to be 
performed. 
Removal of dried solids will take place every 2 years by rotation of the beds after the initial 
4 years of loading the system. This being a punctual operation it is suggested to hire 
contract labor. 
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- Yearly salary of one skilled laborer:     Rs. 36,000.00 
- Part salary for one technician (base Rs 8,000/month): Rs. 32,000.00 
- Removal of sludge, yearly (contract labor)    Rs.   3,600.00 
- Analysis of leachate (BOD, COD, pH, FC, TKN, etc): 

Monthly @ Rs. 600.00 = Rs.   7,200.00   Total = 78,800.00Rs. 
 
 
3.3.5 Construction costs 
 
Constructed wetlands are normally composed of the following elements: 
 

- one R.C.C. storage tank. 
- 2 CW units. 
- a percolate collection sump. 
- a polishing pond. 
- a horizontal drainage channel. 

 
The size of the beds is determined following the Thammarat Kootttatep method. In 
Annexure 10, the bed area of 220 m² corresponds to a population of 10,000 persons. It is 
very important to reemphasize here that the design of this collective treatment system is 
based on the assumption that desludging of Auroville's treatment units will be made 
compulsory or at least very regulated to provide enough sludge for the system to function. 
The size of future extensions might be reduced when we better understand the life cycle of 
our septic tanks and have a fair knowledge of the real annual sludge production in our 
region. For this to happen it is necessary to analyze sludge samples in a meaningful way 
and closely monitor all operational and maintenance aspects for the next 2years. 
 
The storage tank in our case is necessary only if the frequency of daily delivery of sludge at 
site is such that the system could be overloaded. With a frequency of 2 deliveries per day 
storage might be dispensed with for the time being. However it is utmost important in this 
case while discharging sludge that the force of the flow does not damage the plants or the 
filter. It is also difficult to foresee whether at this stage a polishing pond will be necessary. In 
this case only the percolate sump could be built for the time being. Impact of monsoon will 
also have to be closely studied. 
It is proposed to develop the system in stages while observing the way it functions. Also as 
this report is being drafted no decision on a possible location is arrived at. The topography 
is important as the system can work by gravity instead of using pumps from the storage 
tank to the CW and from collection sump to polishing pond if situated on flat land. 
 
Notwithstanding any of the above we calculated the cost of the whole system and arrived at 
the figure of: 
 

R.C.C. Tanks 33 m³ @ Rs 6.00/l  = 198,000.00 
CW 200 m² @ Rs. 3,500.00/m²   = 700,000.00 
Polishing pond 100 m² @ Rs. 1,000.00/m²  = 100,000.00 
Drainage       =   50,000.00          Total = Rs. 1,050,000.00 
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This figure (Rupees, ten lakhs fifty thousand only) is based on information received from 
builders of root zone systems in Auroville. The root zones in existence are designed to treat 
wastewater and are somewhat different from the system under study.  
 
Note: It is clear that even a partial refund of capital invested in this project cannot be 
expected from the returns created by the sale of bio-solids. Such investments are integral 
part of infrastructural development of the township. 
 
 
3.3.6 Resume 
 
The overall financial projection for this project is resumed in Table 7. 
 
 

Table 7 
 

Cost estimate for CW construction 
 
 

 Expenditures Incomes 
Items Single time Recurrent Recurrent Occasional 

Construction of facility 1,050,000.00    
Analysis of sludge      18,800.00    
Desludging trips  270,000.00   
O+M costs    71,600.00   
Sales of Bio-solids   54,000.00  
Desludging Village    20,000.00 
New equipment purchase    150,000.00    

 
 
3.4 Other solutions 
 
There are other solutions to sludge disposal than has been presented above. 
 

• Soil conditioning 
One suggestion consists in disposing of raw sludge in trenches for large-scale afforestation 
program. This supposes a very concerted organization between afforestation project-
holders and AVWS. It supposes also an uninterrupted series of such projects. What 
happens then when Auroville has acquired all the land it needs and planted it? Although 
this way of disposing of sludge directly dispenses with the step of co-composting, which 
makes it more economical, the effluent are infiltrating untreated the soil. This is contrary to 
what we understand as a sanitary concept. 
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• Methanisation 
Anaerobic digesters provide a good way to stabilize sludge at the same time producing 
methane that can be used for many purposes. Study is ongoing to assert the role methane 
could play as a primary fuel in a fuel cell to produce electricity for apartment blocks. Further 
studies about the nature of the sludge produced locally are necessary to evaluate this 
option. It seems premature to follow this option at present stage of Auroville's development. 
But it could present an interesting alternative when the population reaches the 10,000 mark. 
 

• Co-composting of raw sludge with MSW 
Possibility to locate the CW sharing a site with the solid waste treatment unit is under 
discussion (See section 1.3). This possibility opens an interesting option of co-composting 
sludge with MSW. In Auroville today, MSW are segregated and only the non-recyclable part 
ends in landfills. This would leave only the organic component of MSW to be co-composted 
with sludge. At present there is no centralized collection of organic waste, most of which is 
disposed of locally. Establishing an organic waste management would then be a must to 
take advantage of this option. 
In the study on SW management prepared by Willis Chirgwin Waste Management 
Consultants it is proposed to dump in landfills non-recyclable material only. The study 
advocates research by geologists and hydrologists for sites where the risk of ground water 
pollution would be minimized. Materials stored in the landfill are bound to produce leachate; 
therefore possible groundwater pollution can only be eliminated if the landfill is well sealed 
from the ground. These observations are made in order to attract attention to the fact that a 
polishing pond would be necessary to treat leachate from the landfill and could serve to 
collect leachate in provenance from CW or drying beds. 
 

• Settling tanks and ponds 
It consists in a series of settling tanks with baffled walls into which raw sludge is directly 
discharged. Settled sludge and scum remains in the tanks while supernatant overflows by 
gravity into a settling pond where a secondary sedimentation of sludge takes place. The 
settling pond is desludged once yearly. Leachate overflowing from the settling pond flows 
by gravity into a polishing pond. One of the drawbacks of this system is the necessity to 
frequently remove sludge accumulated in the tanks. The sludge after first treatment still 
contains large volume water, which need to be reduced using a bulking agent such as coir 
dust or rice husks, in order to allow for removal of the same for post-treatment. This system 
offers more disadvantages than CW for the fact that it is more labor intensive and needs 
procurement of bulking agent and co-composting materials that may not be available 
throughout the year. 
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4 Proposed action plan 
 
We shall in this section synthesize and resume several proposals contained in the above 
study and present the decision maker with a possible strategy for future action. 
 

1) Decision makers have to be convinced that sludge is a high-risk product that 
ought not be released untreated in the environment, as is the case most of times. 

 
2) Sludge has a market value but this value can be realized only after the product 
has been treated. 

 
3) The aim of this study is to propose the most economical ways to treat sludge. It is 
shown that the expected returns from compost sale contribute to lessen the 
maintenance costs. The construction of the facility however will necessitate a one 
time capital investment. 

 
4) It is proposed to empty septic tanks at regular intervals. The cost of operation is to 
be born by the collective. This is the only way to ensure a regular supply of raw 
sludge and therefore treated bio-solids or compost. This will ensure also that nobody 
pollutes the environment. 

 
 5) All operations should be closely monitored by AVWS.  
 
Further we make the following recommendation that we believe should be implemented at 
the earliest: 
 

1) A compilation of all known clinical records of diseases related to poor sanitary 
condition should be undertaken in collaboration with Auroville Health Service. 

 
2) Steps must be taken to inform the public about the risks of poor wastewater 
management. This way it will be easier for decision-makers to introduce regulation 
concerning disposal of sludge as is proposed in this document. 

 
3) A manual for training the personal involved in sludge disposal/treatment will have 
to be prepared.  
 
4) A series of meetings shall be prepared where all concerned, architects, builders, 
planners, engineers, will work together at defining common, regulation, design, 
parameters, etc., for the construction and maintenance of future wastewater 
treatment systems.  

 
 
 

   This study  has been prepared by Cristo MABILAT___________ 
Engineering Consultant to - The Auroville Development Council - 

June-August 2002 
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