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SULLAGE AND SEWAGE TREATMENT OPTIONS FOR MODEL PANCHAYATS 

AND MUNICIPALITIES 

 

The method of Sewage and Sullage treatment from household depends on the nature of 

the  terrain, population density, depth of water table, availability of space requirement, one time 

cost and  operation and maintenance costs of the system. It is high time to develop Centralized  

managed sanitation systems focusing on scientific Solid & Liquid Waste Management systems 

for overall cleanliness in the State. 

Ministry of Drinking water and Sanitation has also recommended Soakpits as an onsite treatment 

option for sullage from house holds.  

WASTEWATER GENERATION & CHARACTERIZATION 

The wastewater from various household activities can be classified into; 

1. Grey water:- Wastewater generated from bathing, kitchen and other household activities 

except toilet. 

2. Blackwater:- Wastewater generated from toilets. 

3. Combined wastewater: It can be either mix of grey water and effluent of septic tank treating 

black water or effluent of septic tank treating black and grey water. 

4. Sewage:- Combined grey and black water generated from household in the absence or 

presence of septic tank. 

The characteristics of the above mentioned types of wastewater depends on water supply 

and per capita pollution load. The level of water supply plays a major role in deciding the 

concentration of pollutants. Other significant factors are settlement and decomposition in 

drains, sewers under warm weather conditions, partially treated sewage from septic tanks, 

lifestyle of the population. The best way to ascertain the characteristics is to conduct the 

sampling and analysis of various water quality parameters of the outfall or drain.  

Parameters 

 
Grey 

water 
Black 

water 
Septic 

Tank 

Effluent* 

Septic 

Tank 

Effluent** 

Mixed 

Wastewater*** 
Sewage 

BOD (mg/L) 100-300 600-1000 300-600 80-160 150-400 250-400 

COD (mg/L) 200-500 1000-2000 600-1000 200-400 300-600 500-800 

TSS (mg/L) 100-300 800-1200 300-500 200-400 150-350 600-1000 

FecalColiforms 
(MPN/100 ml) 

102-103 106-107 105-106 103-105 104-105 105-107 

Total Coliforms 
(MPN/100 ml) 

102-103 107-108 106-107 104-106 105-106  105-107 
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*(Treated Black water only) 

** (Treated Grey water + Black water) 

***Septic Tank Effluent & Grey water 

Note: These concentrations are analysed on-site, the values could be 20-40 % lower at the STP site due to settling, 

biodegradation etc.,  process in the wastewater collection system depending on the climatic conditions, type and length of the 

collection system etc., 

 

WASTEWATER COLLECTION & TREATMENT SYSTEM 

As per the prevailing conditions, different options are suggested for safe wastewater 

(Grey water, Black water, combined wastewater & sewage) collection, treatment and 

disposal/reuse as per the end user requirement. These options are either on-site solutions, or 

decentralised or mixed solutions. Most suitable option should be elaborated in a thorough 

feasibility study that takes into account the above mentioned criteria for technology selection. 

The configurations could be any one of the following options depending on the standard of 

living, water availability, fund constraints, soil and topographical conditions, density of 

population etc., 

The Ministry of Drinking Water and Sanitation has recommended some combination of 

treatment technologies depending on nature of soil, water supply, ground water level and 

population. 

Option 1. Sanitation System using Soak pits (Sandy soil and deep groundwater 

table, piped water supply sparse population) 

This system can be adopted in Panchayat/ Village areas having the above characteristics. 

 

 

 

 

 

 

 

 

Option 2.  Sanitation System with different methods. 

   

All the Municipalities shall adopt one or the other following  option for comprehensive 

management of Sullage and Sewage and shall take effective steps for providing and 

maintaining covered surface drains and STP for the treatment of Sullage/ Sewage.  

 

This system can be adopted in municipal areas having the above characteristics. 

 

a) Sanitation System using Soak pits and Covered surface drains  
(Sandy soil and deep groundwater table, piped water supply, sparse population) 
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b).  (Sanitation system using covered surface drains) 

 

 

 

 

 

 

 

c).  (Sanitation system using covered surface drains) 

 

 

 
 

 

 

 

 

 

d).  (Partly Sewered sanitation using small bore sewer) 

 

 

 

 

 

 

 

 

Note: 

 The Septic tank  mentioned here in shall be in accordance with the specifications and 

dimensions as per IS 2470 Part 1-1985 and the Soakage pit shall be in accordance with the 

specifications and dimensions as per IS 2470 Part 2-1985 

 Small STP –The STP that is suggested for treatment of combined Black and Grey Water.  

This shall consists of the following treatment units viz, equalization tank (aerobic 

suspension), aeration tank(ASP, EA, MBBR , fixed film or any other advanced 

technology), secondary settling, pressure sand filter, disinfection tank, activated carbon 

filter. (Source: Guidelines of Kerala SPCB ) 

 
WASTEWATER  COLLECTION  SYSTEM 

 

Removing wastewater of any form i.e., greywater, combined grey water and septic tank 

effluent or sewage and storm water is an important environmental health intervention for 

reducing disease. Poorly drained wastewater and stormwater forms stagnant pools that provide 

breeding sites for disease vectors. Hence there should be proper systems for the collection of 

wastewater. 

There are three common types of collection 

systems of wastewater; 

i. Covered surface drains 

ii. Small bore sewers 

iii. Conventional sewers 
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i. Covered Surface drains 

One of the cheapest and interim options for disposal of grey water, grey water + septic tank 

effluent is the covered surface drains. Further, open channels often exist in rural areas and hence 

can be upgraded to covered drains with little efforts. 

The objective of covered surface / storm water drain is to remove waste water/ rain water from 

the households/ premises in a controlled and hygienic manner in order to minimize public health 

and environmental risks, inconvenience to residents and the deterioration of other infrastructure. 

This requires: 

a) Removal of grey water and/or septic tank effluent generated from various household activities 

b) Removal of storm water, that is, water which runs off the land and houses as a result of  infall. 

The recommended section of covered surface drain is shown in the figure (Fig 1).The 

half rounded central channel for the peak dry weather wastewater flow, while the outer channel 

facilitates storm water discharge. The outer channel floor should preferably gently down to the 

central channel. Since, open drain/channel have a higher friction than a pipe. In relatively flat 

areas, pipe flow could be better, an alternative option would be laying the pipe into the open 

channel and cover it. 

The important design considerations are as follows: 

 The raising of road surfaces above the plinth level of nearby houses should always be 

avoided. 

 In the absence of rainfall data, drainage schemes should normally be designed for a return 

period of 1 year or less. Rainfall intensity in the range of 50-100 mm per house can be 

assumed. 

 Both opened and covered drains give rise to maintenance problem and their total length 

 should be minimized. 

 Covered drains should not be smaller than about 500 mm in square cross section 

 

Applicability: 

It is an interim and fast solution of wastewater collection and can be applied at reasonable cost. 

However, to prevent clogging, regular cleaning service for the removal of sludge is necessary. 

Further, if existing open channels (Nallas) are upgraded it has to be taken care of providing 

sufficient slope of the drains for dry weather flow as existing drains often lead to stagnant dry 

weather flow which causes unhygienic conditions and may infiltrate in the ground. 

 

 

Fig.1. Half rounded central channel 

 

 
Small Bore Sewers 
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For grey water, surface drain is the cheapest ption for collecting such waste water. For black  

water, mixed with grey water, small bore / swallow sewer is the appropriate and sustainable 

options for collecting waste water in rural areas. Small bore sewer systems are designed to 

receive only the liquid portion of household wastewater for off-site treatment and disposal. Grit, 

grease and floating materials are separated from the waste flow in interceptor tanks similar to 

septic  tanks. Such interceptor tanks are installed after each household or group of households as 

per the site conditions. Depending upon the size of interceptor tanks and inflow of waste water, 

settled solids should be removed periodically from the interceptor tanks. It is suitable where per 

capita waste water generation is very low. It is more suited in rural areas where per capita water 

supply is low, making conventional sewer system technically unfeasible. 
Figure 2. A schematic diagram of Small bore sewer (Source: Website Jhsphopen Courseware, 2013) 

 
 

Ref:- 1. Technological Options for Solid and Liquid Waste Management in Rural Areas-MINISTRY OF 

DRINKING   WATER AND SANITATION,SWACHH BHARAT MISSION (GRAMIN) 
         2. Indian Standard Code of Practice for Installation of Septic tanks Part I and Part II (IS:2470- 1985) 
         3. Siting Criteria and Consent Conditions Notification- Kerala State Pollution Control Board 


