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SBR  

Sequential Batch Reactor (SBR)  
Technical Note for Urbanised Areas in India 

Technology description 

The Sequential Batch Reactor (SBR) is a different configuration of conventional activated sludge systems, in which the 
process can be operated in batches, whereas the different conditions are all achieved in the same reactor but at different 
times. The treatment consists of a cycle of five stages: fill, react, settle, draw and idle. During the reaction stage, oxygen is 
added by an aeration system. During this stage bacteria oxidize the organic matter just as in activated sludge systems. 
Afterwards aeration is stopped to allow the sludge to settle. In the next step, water and sludge are separated by 
decantation and the clear layer (supernatant) is discharged from the reaction chamber (Asano et al., 2007). Depending on 
the rate of sludge production, some sludge may be purged as well. After a phase of idle the tank is filled with a new batch 
of wastewater (UNEP & Murdoch, 2004). At least two tanks are needed for this batch mode of operation as continuous 
influent needs to be stored during the operation phase. 

 

 

 

 

 

Key design criteria: 
• Required area: <0.4m²/p.e. 
• HRT: 24 (h) 
• Allowed inflow: BOD/COD >0.4(mg/L) 
• Capacity (as a range): 1-500 m3/d 

 

This technology allows to provide: 
• Primary treatment 
• Secondary treatment  
This technology needs to be combined with:  
• Pre-treatments: screen chamber, oil & grease trap 
• Post-treatment (for reuse): sand filter, UV disinfection or 

chlorination  
• Sludge treatment: digestion, drying beds, dewatering, etc. 

Implementation considerations: 
• Land requirement: low  
• Capital cost: low  
• Maintenance burden: low  

Application and management level in the urban context: 
• Home 
• Neighbourhood 
• Peri-urban areas 

Pollutant removal (%) 
TSS: 95%  
Organic (BOD): 95% 
Pathogens (FC): 85-90% 

Effluent suitable for: 
• Wastewater reuse: gardening, agriculture, process water, non-

potable uses at home 
• River discharge  
• Soil discharge 
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Design criteria for the Indian context 

1.Suitability of the technology in urbanised areas in India 

The SBR systems are suitable for most urban settings since no special requirements are needed. The system only needs 
electrical and hydraulic connections, shape and size can be adapted to the land surface available. Electrical connection is 
a key point, as a power cut may mean that the process is stopped in the middle of a certain stage. Internet connection is 
also indispensable in order to be able to control the SBR remotely.  

The technology’s adaptability to be installed at different urban locations in India reduces the necessity for major 
wastewater collection systems (which cost up to 80% of conventional sewage treatment systems). The main application of 
the SBR is linked to the high effluent quality and the high nutrient removal ratio compared to other secondary treatment 
systems, therefore contributing to a better quality of Indian water bodies after discharge (75% of surface water is 
considered as contaminated across India) (MoUD, 2008).  

Bearing in mind financial matters as one of the main challenges in India, the capital cost required for this technology 
(considerably low) should not hinder its implementation in the country. Moreover, research carried out to develop energy 
efficient equipment has resulted in low energy consumption SBRs, which are suitable for a greater number of regions in 
India. 

SBR systems have already been installed in several urban areas across the country, such as Pune, Mumbai, Magarpatta 
and Noida. 

2. Treatment performance expected under Indian conditions 

The SBR technology is able to treat all kinds of urban wastewater and almost all kinds of industrial effluents as long as 
these do not include toxic compounds for the microorganisms in charge of the biological degradation. For the hydraulics 
and load variations over the year, a proper design of the buffer tank is needed. This is highly related to the monsoon period 
in India, as non-separated collection systems for rainwater and wastewater might result in more diluted wastewater 
entering the treatment system. Consequently, wastewater with lower organic content than usual must be expected and the 
Hydraulic Retention Time (HRT) adjusted. Warm temperatures in India have no effects on treatment performance with this 
technology.  

SBR systems are therefore suitable for Indian conditions as they can effectively treat both diluted and concentrated 
wastewater, as well as mixed household and industrial waste (Hingorani, 2011). 

3. Pre-treatment and post-treatment required considering typical Indian domestic influents and effluents 

The system requires a pre-treatment step in order to remove large solids before entering the reaction tank. In this sense, 
Indian dwellers would help to a great extent by keeping sewer lines free of solids and food waste, while institutions must 
increase vigilance on sewage systems. Since the plant works in time cycles, a buffer/homogenization tank is needed for 
storing the incoming wastewater while the cycle is running. In case the treated effluent is going to be reused, a tertiary 
treatment is necessary. Some examples of technologies for tertiary treatment would be, depending on the exact reuse 
purpose, sand filter, UV disinfection or chlorination. 

4. Construction materials and equipment availability in Indian urban areas 

Depending on the size and profile (portable or static), the system can be manufactured in GFRP (Glass Fibre Reinforced 
Polymer) or in civil works. The equipment of the system is relatively basic (submersible pumps and blowers) so that spare 
parts can easily be locally found in case a replacement is necessary. The existing local technical service is suitable for 
reparation and maintenance as well. 

For the automation of the plant, a control panel controlled by a PLC (Programmable Logic Controller) is required, which 
has to be designed by experienced engineers following concrete specifications.  

For the procurement of any specific equipment it is important to verify that all stakeholders use the same nomenclature, in 
order to avoid possible misunderstandings. The time to be considered for design, land preparation, construction and 
commissioning, has to be calculated according to local conditions (e. g. provider’s time for delivery, time for permits to be 
conceded by authorities, etc.).  
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5. Sizing, site constrain and landscaping considerations 

As all phases of the biological treatment occur in the same tank along a defined timescale, a sedimentation tank is not 
needed. Therefore, the required land footprint of the system is lower than with any other biological treatment system, 
allowing for a low visual impact. No special size is required and the system can be adapted to the available surface. This is 
a significant advantage for highly populated urban settings with scarce land availability, a common problem affecting Indian 
urbanised areas. Moreover, in case of urban areas having a high land value, compact systems like SBR can play an 
essential, cost-saving role.  

Furthermore, it can be recommended to install SBRs, whenever possible, nearby existing wastewater collection 
infrastructure in order to reduce additional plumbing and piping requirements. Special attention must also be paid to the 
detailed design and construction of the platform where the SBR is placed on. 

6. Self-help compatibility for design and construction in Indian cities 

No special mechanical equipment is needed; the system is equipped with submersibles pumps and an aeration system.  
The process has to be managed by a small PLC, which controls the timing of the cycles and turns the equipment on/off in 
each step. Although the system is fully automatised, personnel is needed for operation and maintenance activities, which 
are important to solve potential problems, e.g. related to flow meters reading, the level transmitter or pressure sensors. 

Costs and maintenance 

Range of Population Equivalent (p.e.)  5 -5000 p.e. 

Expected life span (years) 
20 

(with required replacement of equipment over time) 

Range of Implementation costs (Rs./p.e.)in India (investment 
and construction costs) 1100-110 €€/p.e. 

Maintenance and operation costs from Maharashtra 
experiences(Rs./p.e.year) 2- 0.065 €/p.e.year 

Total treated water costs (Rs./p.e.year) related to Indian 
context (including operation costs) 15-5.5€€/p.e.year 

Required construction staffs and skills  No special requirement for the construction. Experienced staff for 
the programming of the PLC. 

Required operation and maintenance staffs and skills  Staff needed pump and motor maintenance following the 
manufacturer’s instructions. 

Energy requirements (kW/PE) <0.15 kW/h/PE 
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