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Abstract: Number of technologies are used for the treatment of sewage in Sewerage Treatment Plant. Out of 

many technologies used in India one of the most common technologies used for the wastewater treatment or 

more precisely sewage treatment is the UASB i.e. Up-Flow Anaerobic Sludge Blanket technology. This 

technology is being used in Sewage treatment plant situated in Raipur Kalan, Chandigarh of 5MLD capacity. 

This paper review’s thefunctioning and suitability of UASB based Sewage Treatment Plant at Raipur Kalan, 

Chandigarh. The paper describe the whole process of UASB technology and also the suitability of the UASB 

technology is being revealed by comparing its physiochemical parameters of effluent with Central Pollution 

Control Board Effluent Discharge Standards. Applications with advantages and disadvantages of UASB are 

also being discussed in the paper.  
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I. Introduction 
Sewage Treatment Plant is a facility designed to receive the waste from domestic, commercial and 

industrial sources and to remove materials that damage water quality and compromise public health and safety 

when discharged into water receiving systems. It works on the objective to allow human, domestic and industrial 

effluents to be disposed of without danger to human health or unacceptable damage to the natural environment. 

Conventional wastewater treatment consists of a combination of physical, chemical, and biological processes 

and operations to remove solids, organic matter and nutrients fromwastewater. 

 

 
 

Sewerage Treatment Plant at Raipur kalan,Chandigarh is based up on UASB technology which is an 

anaerobic process. 

The main functional units of UASB technology are:  

1.  Inlet channel 

2.  Inlet chamber 

3.  Mechanical screens         :    2 

4.  Manual Screen                :    1 

5.  Grit Channel                   :    2 

6.  Parshal Flume                 :    2 

7.  Collection Chamber       :    1 

8.  Divison Box                    :   1  
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9.  Distribution Box             :     4 

10.   UASB Reactor              :     2 

11.   Final Polishing Unit        

12.   Sludge Drying Beds  

 

Upflow Anaerobic Sludge Blanket is an Anaerobic Treatment system where organic matter without the aid of 

oxygen is digested, degraded and converted into bacterial cell mass and biogas. The sludge Blanket maintaining 

a high concentration of biomass through the formation of microbial aggregates is generated in the bottom of 

reactor. A GLSS (Gas Liquid Solid Separator) is placed above sludge blanket to achieve separation of gas and 

solids from liquid. Any biomass leaving the reaction zone is separated and settled back into reaction zone. 

During process biogas is produced, which can be used for limited non-conventional energy usage. The excess 

treated sludge which is removed periodically, is used as manure after dewatering and drying. The treated liquid 

is collected at the top of reactor and is passed on to final polishing unit. 

 

Working of UASB Technology at Raipur Kalan STP 

 

The sewage from feed boxes is fed through pipes to bottom of reactor and is evenly distributed over reactor 

floor and sewage flows upward through sludge blanket already formed and organic matter gets entrapped and is 

digested. During digestion biogas is produced. Above sludge blanket GLSS (Gas Liquid Solid Separator) is 

provided with help of which gas and any biomass leaving with upflow waste water is separated from liquid. The 

biogas is then collected in gas hood provided at top of reactor and is further conveyed through gas pipes for 

ignition and flare up. The remaining liquid mixture enters settling zone where sludge can settle and flow back to 

digestion zone and treated. Liquid effluent is collected into effluent gutters placed near top of reactor and then 

passed on to combined effluent channel and further to final polishing units. The excess sludge is removed 

periodically through sludge withdrawal pits and after pumping conveyed to sludge drying beds.  

 

Flow Diagram of UASB based Raipur Kalan STP 
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Photographs of STP Raipur Kalan 

 

 
 

Fig 1.1: Inlet Channel 

 

 
 

 

Fig 1.2:UASB Reactors 
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Fig 1.3: Polishing Ponds 

 

 

 
 

Fig 1.4: Combined Photographs of STP Raipur Kalan 
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II. Materials And Methodology 

 
Selection   of   Sites and Sampling Points 

Samples were collected six times during the duration of the study. Sampling points were the Influent and 

Effluent of Raipur kalan STP. 

Parameters Analysed 

1. Physico-chemical parameters: The parameters analysed in this study were pH, Temp (Temperature), TSS 

(Total Suspended Solids), TDS (Total Dissolved Solids), Oil and Grease, chlorides and Chemical Oxygen 

Demand (COD).  

2. Biological parameters: The biological parameters analysed in present study included Biochemical Oxygen 

Demand (BOD)   

3. Nutrient Load: The Nutrients analysed in this study were Nitrate-Nitrogen (NO3 –N), Ammonical Nitrogen 

(NH3 –N) and Phosphate (PO4-)    

Duration of the Study: 3 July 2013 – 7 Dec 2013 

 

III. Results 
3.1 Table giving the Average Result obtained from the experimental analysis during the course of the 

study of the Effluent from UASB based STP.Results are being compared with the Central Pollution Control 

Board Effluent Discharge Standards for the Discharge of Environmental Pollutants according to The 

Environment  (Protection) Rules, 1986 Schedule-VI Part –A: Effluents 

 
 

Parameter 
Raipur kalan STP based on UASB 

technology Effluent result in mg/l 

Comparison with Central Pollution 

Control Board  Effluent Discharge 

Standards 

pH 7.2 Lower than Permissible Limit 

Temp 21.8 0C Lower than Permissible Limit 

TSS 37.3 Lower than Permissible Limit 

TDS 153.3 Lower than Permissible Limit 

Oil  and Grease 0.5 Lower than Permissible Limit 

BOD3, 27 C 27.2 Lower than Permissible Limit 

COD 156.0 Lower than Permissible Limit 

Cl- 46.9 Lower than Permissible Limit 

NO3 -N 1.3 Lower than Permissible Limit 

NH3 –N 23.8 Lower than Permissible Limit 

PO4- 3.9 Lower than Permissible Limit 

 

IV. Discussions 
The parameters selected for the evaluation of the quality of effluent are important since they are the 

criteria parameters usually calculated to access the performance of the STP. BOD is the prime parameter which 

depicts the strength of the sewage. pH an indicator of biological life since most of them thrive in a quite narrow 

and critical pH range. In addition to all above, Chemical processes used to coagulate wastewater, dewater sludge 

or oxidize certain substances, such as cyanide ion requires that the pH be controlled within a narrow range. 

Thus, any variation beyond acceptable range could be fatal to a particular organism. 

The determination of Oil and Grease in sewage is important because such matter forms scum on the top of the 

sedimentation tanks and clogs the voids of the filtering media. They thus interfere with the normal treatment 

methods, and hence need proper detection and removal.Nitrates indicates the presence of fully oxidized organic 

matter in sewage. Therefore the determination of Ammonical nitrogen (NH3 –N) and Nitrate nitrogen (NO3 –N) 

are important in sewage.TDS and TSS are common indicators of polluted water and wastewater therefore these 

to parameters are must to determine.  

Also in overall performance of an STP they are considered as important parameters. More over TDS of the 

wastewater is of concern as it affects the reuse of wastewater for agricultural purposes, by decreasing the 

hydraulic conductivity of irrigated land.Determination of BOD is considered very important because BOD value 

can be used as a measure of waste strength in terms of oxygen required. The quantity of oxygen required may be 

taken as a measure of its content of decomposable organic matter.COD determination is considered important 

because it is widely used for measuring the pollution strength of wastewater. Determination of Cl- is important 

because Cl- is one of the major inorganic anions in water and wastewater. Chloride is not strictly a pollutant but 

high concentration may harm agriculture crops and corrode the metallic pipes. 
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V. Conclusion 
As per the results obtained from the experimental analysis of the effluent from Raipur Kalan STP based 

on UASB technology it is clear that the STP using the UASB technology is discharging its effluent under the 

central pollution control boards norms which proves its suitability to discharge its effluent in Inland Surface 

water body like Ghaggar river where the effluent is usually discharged. The advantage of UASB process over 

other processes is that no external electrical energy and mechanical equipment’s are required, and maintenance 

requirements is less than other processes as there is no  moving equipment. The Biogas produce from the plant 

can be utilised by the villagers of Raipur kalan and also to the nearby places which are the source of sewage 

influent to the Raipur Kalan STP based on UASB technology these areas include Manimajra township, Modern 

Housing Complex,Shivalik Enclave and Mauli Jagran Colony.  

 

VI. Recommendations 
The system helps to lower only two parameters of wastewater which are BOD and Suspended Solids 

(SS). Eventually, the system does not help in the removal of toxic pollutants, like heavy metals, which may 

present in some of the wastewater. The UASB system will therefore have to be supported by subsidiary disposal 

systems to remove the toxic pollutants, if present in the wastewater. 

Like all other anaerobic high rate systems, UASB reactors also require larger quantity of organic matter 

as compared to the aerobic reactors, because the growth of aerobic bacteria per unit of organic matter is about 

10-20 times the growth of anaerobes. In order to support microbial growth and metabolism in UASB systems, 

therefore, 20 to 30 times more of organic matter has to be metabolized, as compared to that in Aerobic systems. 

For the success of UASB, it therefore becomes necessary to ensure the presence of at least 10% of suspended 

solids in the wastewater. Hence for better efficiency of the plant the above two recommendations can be 

considered and research work should be emphasised on it.  
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