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Introduction 

Every community produces liquid and solid wastes. Wastewater  (sewage) comprises of various pollutants that 

enter the sewerage system for domestic, commercial and industrial premises. If the waste water is allowed to 

accumulate without any treatment, the organic matter decomposes and  malodorous gases evolve. In addition, 

untreated wastewater usually contains numerous pathogenic microorganisms that dwell in the human 

intestinal tract. Hence, wastewater collected from municipalities and communities must be treated properly 

and ultimately returned to the receiving waters or to the land. 

In India domestic sewage and sludge is the main source of water pollution, especially in and around large 

urban centres. During the last few decades, although water supply has been significantly augmented, sewage 

disposal has not kept pace especially in the desert areas like Rajasthan. This has resulted in generation of huge 

amount of wastewater without adequate arrangements for collection, treatment and disposal. For rational 

planning of a comprehensive strategy to cope up with this problem, assessment of total sewage generation, its 

collection, treatment and disposal is essential. 

A modern and efficient sewerage system is vital of a developing nation such as ours if we are to successfully 

move towards vision 2020. Untreated wastewater generally contains high levels of organic material, numerous 

pathogenic micro-organisms, as well as nutrients and toxic compounds. 

The ultimate goal of waste-water management is the protection of the environment in a manner commensurate 

with public health and socio-economic concerns. Keeping in view of these developments, an effort has been 

made to study the sewerage system facility provided by the Jaipur Development Authority, Rajasthan, to 

assess the performance of STP in order to enhance its efficacy to meet with the standards laid down by the 

Rajasthan State Pollution Control Board. 

 

WASTE WATER TREATMENT  

Sewage treatment, or WWT, is the process of removing contaminants from wastewater and household sewage, 

both runoff (effluents) and domestic. It includes physical, chemical, and biological processes to remove 

contaminants. Its objective is to produce a waste stream (or treated effluent) and a solid waste 

or sludge suitable for discharge or reuse back into the environment. This material is often inadvertently 

contaminated with many toxic organic and inorganic compounds. 

 

NATURE OF MUNICIPAL WASTE-WATER 

Waste-water quality may be defined by its physical, chemical, and biological characteristics. Physical 

parameters include colour, odour, temperature and turbidity. Insoluble contents such as solids, oil and grease, 

also fall into this category.  

Chemical parameters associated with the organic content of waste-water include biochemical oxygen 

demand (BOD), chemical oxygen demand (COD), total organic carbon (TOC), and total oxygen demand 

(TOD). Inorganic chemical parameters include salinity, hardness, pH, acidity and alkalinity, as well as 
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concentrations of ionized metals such as iron and manganese, and anionic entities such as chlorides, sulfates, 

sulfides, nitrates and phosphates.  

Bacteriological parameters include faecal coliforms, specific pathogens, and viruses. Both constituents and 

concentration vary with time and local conditions.  

 

WASTEWATER TREATMENT METHODS 

1.  physical unit operations 

Among the first treatment methods used were physical unit operations, in which physical forces are applied to 

remove contaminants. 

a) Screening  

The screening of waste water, one of the oldest treatment, removes gross pollutants from the waste stream to 

protect downstream equipment from damage, avoid interference with plant operations and prevent 

objectionable floating material from entering the primary settling tanks. Screening devices may consist of 

parallel bars, rods or wires, grating, wire mesh, or perforated plates, to intercept large floating or suspended 

material. 

The material retained from the manual or mechanical cleaning of bar racks and screens is referred to as 

“screening”, and is either disposed of by burial or incinerations, or returned into the waste flow after grinding. 

The coarse screen category includes manually or mechanically cleaned bar screens and trash racks. Fine 

screens consist of various types of screen media, including slotted perforated plates, wire mesh, woven wire 

cloth and wedge-shaped wire. 

b) Comminution 

Comminutors are used to pulverize large floating material in the waste flow. They are installed where the 

handling of screenings would be impractical, generally between the grit chamber and the primary settling 

tank. Their use reduces odours, flies and unsightliness. 

c) Flow Equalization  

Flow equalization is a technique used to improve the effectiveness of secondary and advanced wastewater 

treatment processes by leveling out operation parameters such as flow, pollutant levels and temperature over a 

period of time. 

d) Sedimentation 

Sedimentation, a fundamental and widely used unit operation in waste-water treatment, involves the 

gravitational settling of heavy particles suspended in a mixture. This process is used for the removal of grit, 

particulate matter in the primary settling basin, biological floc in the activated sludge settling basin, and 

chemical flow when the chemical coagulation process is used. Sedimentation takes place in a settling tank, 

also reffered to as a clarifier. 

e) Flotation  

In waste-water treatment, flotation is used to remove suspended matter and to concentrate biological sludge. 

The chief advantage of flotation over sedimentation is that very small or light particles can be removed more 

completely and in a shorter time. 

2. Biological unit process 

a) Activated-Sludge Process 

The activated-sludge process is an aerobic, continuous-flow system containing a mass of activated micro-

organisms that are capable of stabilizing organic matter. The process consists of delivering clarified waste-

water, after primary settling, into an aeration basin where it is mixed with an active mass of microorganisms, 

mainly bacteria and protozoa, which aerobically degrade organic matter into carbon dioxide, water , new 

cells, and other end products. 
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b) Aerated Lagoons 

An aerated lagoon is basin between 1 and 4 meters in depth in which waste-water is treated either on a flow 

through basis or with solids recycling. 

Waste water is oxygenated by surface, turbine or diffused aeration. The turbulence created by aeration is used 

to keep the contents of the basin in suspension. Depending on the retention time, aerated lagoons effluent 

contains approximately one third to one half the incoming BOD value in the form of cellular mass. 

c) Trickling Filters 

The trickling filter is the most commonly encountered aerobic attached growth biological treatment process 

used for the removal of organic matter from waste-water. It consists of a bed of highly permeable medium to 

which organisms are attached, forming a biological slime layer, and through which waste-water is percolated. 

The filter medium usually consists of rock or plastic packing material. The organic material present in the 

waste-water is degraded by adsorption on the biological slime layer. In the outer portion of that layer, it is 

degraded by aerobic micro-organisms. As the micro-organisms grow, the thickness of the slime layer 

increases and the oxygen is depleted before it has penetrated the full depth of the slime layer. An anaerobic 

environment is thus established near the surface of the filter medium. As the slime layer increases in 

thickness, the organic matter is degraded before it reaches the micro-organisms near the surface of the 

medium. Deprived of their external organic source of nourishment, these micro-organisms die and are washed 

off by the flowing liquid. A new slime layer grows in their place. This phenomenon is referred to as 

‘sloughing’. After passing through the filter, the treated liquid is collected in an underdrain system, together 

with any biological solids that have become detached from the medium. The collected liquid then passes to a 

settling tank where the solids are separated from the treated waste-water. A portion of the liquid collected in 

the underdrain system or the settled effluent is recycled to dilute strength of the incoming waste-water and to 

maintain the biological slime layer in moist condition. 

 

Preliminary treatment 

Preliminary treatment processes consist of physical unit operations, namely screening and comminution for 

the removal of debris and rags, grit removal for the elimination of coarse suspended matter, and flotation for 

the removal of oil and grease. 

Primary treatment 

Primary treatment involves the partial removal of suspended solids and organic matter from the wastewater by 

means of physical operations such as screening and sedimentation. Pre aeration or mechanical flocculation 

with chemical additions can be used to enhance primary treatment. Primary treatment acts as a precursor for 

secondary treatment. It is aimed mainly at producing a liquid effluent suitable for downstream biological 

treatment and separating out solids as a sludge that can be conveniently and economically treated before 

ultimate disposal. The effluent from primary treatment contains a good deal of organic matter and is 

characterized by a relatively high BOD. 

 Secondary treatment 

The purpose of secondary treatment is the removal of soluble and colloidal organics and suspended solids that 

have escaped the primary treatment. This is typically done through biological processes, namely treatment by 

activated sludge, fixed-film reactors, or lagoon systems and sedimentation. 

Tertiary/advanced waste-water treatment 

Tertiary treatment goes beyond the level of conventional secondary treatment to remove significant amounts 

of nitrogen, phosphorus, heavy metals, biodegradable organics, bacteria and viruses. In addition to biological 

nutrient removal processes, unit operations frequently used for this purpose include chemical coagulation, 

flocculation and sedimentation, followed by filtration and activated carbon. Less frequently used processes 

include ion exchange and reverse osmosis for specific ion removal or for dissolved solids reduction. 
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Review of literature 

Ostwald W.J.
1
 observed that Microalgae also accelerate the inactivation of disease bacteria and parasitic ova 

by increasing water temperature and pH. Microalgae remove significant amounts of nitrogen and phosphorus 

and adsorb most polyvalent metals, including those that are toxic.  

Information given by Belhateche D.H.
2
 helped to bridge the gap between where the plant needs to be, in terms 

of effluent quality, and where it is, in terms of wastewater characteristics. Technologies include wet air 

oxidation, supercritical oxidation, incineration, activated sludge, aerated lagoons, stabilization ponds, trickling 

filters, fixed-film reactors, and anaerobic degradation. 

Zheng et al.
3
 said that it is difficult to completely degrade wastewater containing refractory pollutants without 

secondary pollution by biological treatment, as well as physical-chemical process. Therefore, electrochemical 

technology has attracted much attention for its environmental compatibility, high removal efficiency, and 

potential cost effectiveness, especially on the industrial wastewater treatment. 

Xing et al.
4 

 have been reported that In order to find an economically reasonable and practical technology, 

the research on the removal efficiency of different concentration wastewater containing PVA by ozonation-

activated sludge process was studied, and the result was compared with the traditional activated sludge 

process. 

Abdel-Raouf.et al.
5 

have said that the normal primary and secondary treatment processes of 

these wastewaters have been introduced in a growing number of places, in order to eliminate the easily settled 

materials and to oxidize the organic material present in wastewater. The final result is a clear, apparently clean 

effluent which is discharged into natural water bodies. This secondary effluent is, however, loaded with 

inorganic nitrogen and phosphorus and causes eutrophication and more long-term problems because of 

refractory organics and heavy metals that are discharged. Microalgae culture offers an interesting step 

for wastewater treatments, because they provide a tertiary biotreatment coupled with the production of 

potentially valuable biomass, which can be used for several purposes. Microalgae cultures offer an elegant 

solution to tertiary and quandary treatments due to the ability of microalgae to use inorganic nitrogen and 

phosphorus for their growth. 

According to EPA Science Inventory
6
, A wastewater aerosol monitoring program was conducted at an 

advanced wastewater treatment facility using the activated sludge process. This plant was recently constructed 

next to an elementary school in Tigard, Oregon. Jassim et al.
7 

have determined that Bacteriophages are 

proposed as bacterial pathogen indicators and as an alternative biological method for wastewater treatment. 

Phage biocontrol in large scale treatment requires adaptive and aggressive phages that are able to overcome 

the environmental forces that interfere with phage-host interactions while targeting unwanted bacterial 

pathogens and preventing biofilms and foaming. This review will shed light on aspects of using bacteriophage 

programming technology. 

Yu,Yaqin
8
 has investigated that The start-up tests of treating soybean protein wastewater by the integrated 

two-phase anaerobic reactor were studied. The results showed that the soybean protein wastewater could be 

successfully processed around 30Â days when running under the situation of dosing seed sludge with the 

influent of approximately 2000Â mg/L and an HRT of 40Â h. When the start-up was finished, the removal 

rate of COD by the reactor was about 80%. In the zone I, biogas mainly revealed carbon dioxide (CO2) and 

hydrogen (H2). Methane was the main component in the zone 2 which ranged from 53% to 59% with an 

average of 55%. The methane content in biogas increased from the zone I to II.  

Muga et al.
9 

have said that A set of indicators that incorporate environmental, societal, and economic 

sustainability were developed and used to investigate the sustainability of different wastewater 

treatment technologies. The technologies evaluated were mechanical (i.e., activated sludge with 

secondary treatment), lagoon (facultative, anaerobic, and aerobic), and land treatment systems (e.g., slow rate 

irrigation, rapid infiltration, and overland flow). The economic indicators selected were capital, operation and 

management, and user costs because they determine the economic affordability of a particular technology to a 

community.  
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Materials and Methods 

This chapter describes in details the materials used and procedures followed for various experiments 

performed to achieve the objectives of the present study. 

Work Plan: 

Step 1: Identification of the performance Physical Parameters. 

 

Physical Parameters 

Alkalinity/ Acidity 

Solids (TDS/TSS/TS) 

Oils and Grease 

Conductivity 

Step 2: Evaluation of the performance and significance of each unit designed in STP based on observed 

values   

Step 3: Standardization of the treatment process. 

Methodology 

Step 1: Collection of samples from different locations of a plant 

Step 2: Assessment of the performance of each unit by monitoring various parameters adopting standard 

methodologies (American public health association (APHA) standards). 

 

Results and discussion 

 TSS (mg/l) Alkalinity (mg/l) Conductivity (µs) Oils & Grease (mg/l) 

 Before After Before After Before After Before After 

1/2/2016 438 15 476 364 1116 892 14 2 

8/2/2016 415 17 476 364 1116 892 14 2 

14/2/2016 358 13 572 376 1142 812 38 3 

1/3/2016 508 6 572 373 1043 812 43 3 

8/3/2016 514 3 575 375 1145 816 34 NT 

15/3/2016 612 2 572 374 1142 812 33 NT 

 

After the treatment a significant decline in values of alkalinity and conductivity was observed and a sharp 

reduction in values in TSS and oil and grease was also observed which indicates the benefit of pretreatment of 

wastewater before its disposal in water bodies. 
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