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Abstract: A study on domestic wastewater characterization has been performed, followed by the design of sewage treatment 
plant. A sewage treatment plant is quite important to receive the domestic and commercial waste and removes the materials 
which pose harm to the general public. Its objective is to produce an environmentally-safe fluid waste stream and a solid waste 
suitable for disposal or reuse (usually agriculture fertilizer). The project deals with the design of sewage treatment plant and its 
major components such as screening, grit chamber, sedimentation tank (TRIO TANK). The aim of our project is to construct a 
Sewage treatment plant in a colonized area and the treatment plant helps to recycle the sewage water, which is produced from 
toilets, bath showers, kitchens, wash basins etc. and make use of wastewater for the purpose of gardening and outdoor floor 
cleaning etc. Our main motive is to save water and to safeguard the environment 
Keywords: Characterization, Design, Environment, Fluid waste, Recycle, Trio tank. 

I. INTRODUCTION 
Sewage treatment is the process of removing impurity from wastewater and household sewage water. 
It includes physical, biological and chemical processes to remove pollutants. Its aim is to give environmentally safe sewage water, 
called effluent, and a solid waste, called sludge , suitable for disposal . Reuse is often for agricultural purposes. 
Water from the mains, used by industries, agricultural, toilets, baths, showers, kitchens, sinks, hospitals, commercial and production 
sites, is reduced in quality as a result of the introduction of contaminating constituents. 
To make wastewater acceptable for reuse or for returning to the environment, the concentration of contaminants must be reduced to 
a safe level, usually a standard set by the Environment Agency. 
Sewage can be treated close to where it is created (in septic tanks and their associated drain fields or sewage treatment plants), or 
collected and make reuse of it. 
The job of sketching and set up the sewage works falls to environmental engineers. They use a variety of engineered and natural 
systems to meet the required treatment level, using physical, chemical, biological, and sludge treatment level. The result is cleaned 
sewage water and sludge, both of which should be reused by the environment. 

II. METHODOLOGY 
In this paper, sewage treatment adopted processes are 3-trio tank-primary, secondary, tertiary process. Where trio tank-1 contains 
primary process, trio tank- 2 contains secondary process; trio tank- 3 contains tertiary process. 

A. Primary Treatment:( TRIO tank-1) 
This is usually anaerobic. First, the large visible particle is separated from the sewage. They settle out at the bottom of a primary 
settlement tank. The sludge is endlessly being reduced in volume by the anaerobic method, leading in a immensely reduced total 
mass when compared to the original volume coming into the system. 
The primary settlement tank has the sludge removed once it is about 30% of the tank volume. 
1) Screening: Screening is that the initial unit operation used at waste product treatment plants. Screening removes objects like 

rags, paper, plastics, and metals to forestall injury and hindering of downstream instrumentality, piping, and appurtenances. 
Some trendy waste product treatment plants use  coarse screens and fine screens. 

2) Grit Chamber: Grit includes sand, gravel, cinder, or alternative significant solid materials that are “heavier” (higher specific 
gravity) than the organic perishable solids within the waste. Grit conjointly includes eggshells, bone chips, seeds, dregs, and 
enormous organic particles, like garbage. Removal of grit prevents unneeded abrasion and wear of mechanical instrumentation, 
grit deposition in pipelines and channels, and accumulation of grit in anaerobic digesters and aeration basins. Grit removal 
facilities generally precede primary clarification, and follow screening and commination. This prevents massive solids from 
intrusive with grit handling instrumentation. In secondary treatment plants while not primary clarification, grit removal ought to 
precede aeration. 
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3) Sedimentation: Sedimentation tank conjointly known as subsiding tank or clarifies, element of a contemporary system of 
installation or waste product treatment. A geological phenomenon tank permits suspended particles to settle out of water or 
waste product because it flows slowly through the tank, thereby providing a point of purification. A layer of accumulated solids, 
known as sludge, forms at the lowest of the tank and is sporadically removed. In drinking-water treatment, coagulants square 
measure else to the water before geological phenomenon so as to facilitate the subsiding method, that is followed by filtration 
and alternative treatment steps. In fashionable waste matter treatment, primary geological phenomenon should be followed by 
secondary treatment. geological phenomenon is sometimes preceded by treatment exploitation bar screens And grit chambers to 
get rid of giant objects and coarse solids. 

 
Fig.1 

B. Secondary process (TRIO tank-2) 
1) Activated Sludge: The activated sludge method could be a kind of sewer water treatment method for treating biodegradable 

pollution or industrial wastewaters victimisation aeration and biological flocs composed of bacterium and protozoa. The general 
arrangement of associate activated sludge method for removing element pollution includes the subsequent items: associate 
aeration tank wherever air (or oxygen) is injected within the mixed liquor. This can be followed by a sinking tank (usually cited 
as "final clarifier" or "secondary sinking tank") to permit the biological flocs (the sludge blanket) to settle, so separating the 
biological sludge from the clear treated water. 

2) Oxidation Pond: Oxidation ponds, additionally referred to as lagoons or stabilization ponds area unit massive, shallow ponds 
designed to treat waste material through the interaction of daylight, bacteria, and algae. protoctist grow victimisation energy 
from the sun and dioxide and inorganic compounds free by bacterium in water. Throughout the method of chemical change, the 
protoctist unharness atomic number 8 required by aerobic bacterium. Mechanical aerators area unit generally put in to provide 
however a lot of atomic number 8, thereby reducing the specified size of the lake. Sludge deposits within the lake should 
eventually be removed by dredging. protoctist remaining within the lake effluent will be removed by filtration or by a mixture 
of chemical treatment and subsiding. 

3) Septic Tank: A storage tank is associate underwater deposit tank used for sewer water treatment through the method of 
biological decomposition and drain. Septic tanks permit a secure disposal of sewer water and thence are wide standard in areas 
that have a poor system or are off the mains waste network. They work by assembling the excrement and sewer water in 
one massive underground tank; they're preponderantly utilized in rural areas. Septic tanks aren't used a lot of in urban areas as 
waste in cities and cities is prohibited and transported through the sewage works, these are maintained by the public-service 
corporation in your native space. 
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Fig.2 

C. Tertiary processes (TRIO tank-3) 
1) Sludge Digestion: Sludge digestion could be a organic process within which organic solids are rotten into stable substances. 

Digestion reduces the entire mass of solids, destroys pathogens, and makes it easier to dewater or dry the sludge. digestible 
sludge is inoffensive, having the looks and characteristics of an expensive potting soil. 

2) Sludge Drying Bed: Sludge drying bed is additionally referred to as Sludge Dewatering/ Filter Press. The sludge generated from 
primary and secondary clarifier would be dewatered through the filter press and after the sludge is dried within the sludge 
drying beds. 

 
Fig.3 
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III. CONCLUSION 
Wastewater treatment plays a crucial role in pollution management. correct style, operation and maintenance solely will provide 
smart removal potency of pollutants. the particular implementation and maintenance of this theme can provide correct plan of 
method handling and actual advantages. Through this project, it's been shown that it's possible to own a typical effluent treatment 
plant for associate degree inhabited space. The abstract style of the waste product treatment plant represented during this report 
could be a terribly essential a part of addressing current pollution issues. 
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