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ABSTRACT 

As the world's water supply becomes more scarce, the use of treated wastewater as an alternative is becoming 

more popular. Wastewater is a rich resource that may be used to bridge the gap between supply and demand 

for water. Due to escalating water concerns, particularly in water-scarce cities, India's water and wastewater 

sector, particularly wastewater reuse, has recently gained attention. We give an overview and design of 

wastewater reclamation and reuse in India, focusing on current practises and difficulties, as well as potential 

and future scope. In several water-stressed towns around the country, local governments and municipalities 

have launched reclaimed water reuse program mesIn some areas, it is now mandatory for large apartments to 

clean and reuse their wastewater. However, obstacles such as a lack of planning and feasibility studies, 

incentives, societal acceptance, legal requirements, and a weak institutional framework make such programmes 

difficult to maintain.  
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I. INTRODUCTION 

Water security is becoming increasingly significant and vital for India and the rest of the world. The 

concomitant effects of agricultural development, industrialisation, and urbanisation are causing most river 

basins in India and elsewhere to close or close, resulting in moderate to severe water shortages. 

Due to differences in waste water with respect to dwellings, waste treatment and management is one of the 

most pressing environmental issues facing the globe today. consequently, Small-scale sanitation (SSS) systems 

are becoming increasingly significant in addition to subterranean drainage and large-scale sewage treatment 

plants (STPs), as well as the management of faecal sludge and septage from non-sewered on-site systems. 

Small-scale sewerage networks and STPs make up such systems, which can be installed progressively and 

flexibly. They have a lot of potential for local wastewater treatment and reuse at a low cost. As a result, SSS 

systems play a critical role in India's increasingly water-stressed cities. 

II. LITERATUREREVIEW 
[1] Isha Khedikar March 2016 : 

The water treatment facility is critical to the society's water supply quality. For proper water treatment, it is 

necessary to analyse the performance of water treatment plants (WTPs). The research focused on the 

performance of a water treatment facility at the Maharashtra Industrial Development Corporation (MIDC) in 

Hingna, Nagpur, Maharashtra, India. Turbidity, temperature, total solids, suspended solids, Total Dissolve Solid, 

pH, D.O, and Residual Chlorine were used to assess performance. On a weekly basis, the metrics were evaluated 

and monitored. The results showed that after using the aeration unit, the amount of dissolved oxygen increased 

by up to 50%. The clariflocculator removes 77.30 percent of turbidity, whereas the filtering unit removes just 

60 percent. 

[2] Ekta Banik & Rishav Singh April - June 2020 : 

Anthropogenic sources such as home and agricultural waste, as well as industrial activities, have polluted 

numerous water resources today. The public's awareness about the environmental consequences of 

wastewater contamination has grown. To eliminate the pollution, some standard wastewater treatment 

procedures, such as chemical coagulation, adsorption, and activated sludge, have been used; nevertheless, there 
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are still certain limitations, particularly in terms of high operating costs. Because of its low operating and 

maintenance costs, aerobic waste water treatment as a reductive medium is gaining popularity. It's also simple 

to obtain, with good efficacy and the capacity to degrade pollutants. The utilisation of waste water treatment 

technologies to remove contaminants from wastewater, such as halogenated hydrocarbon compounds, heavy 

metals, dyes, pesticides, and herbicides, which are the most common pollutants, is discussed in this paper. 

[3] M. Bhargavi, E. Ananta Rao, T.Pravallika, Y. Sri Teja. April 2018 : 

This research focuses on sewage generation in the vizianagaram area, which was predicted to be 38.203MLD 

when population projections for the next 30 years were taken into account. We designed sewage treatment 

plant components such as screens, grit chambers, primary sedimentation tanks, activated sludge processes, and 

sludge drying beds. The various components of a sewage treatment plant should be designed with varied 

standards and permitted limits of treated sewage water in mind. The treated water will be utilised to irrigate 

crops, and the sludge formed as a result of the treatment will be used as manure, increasing the soil's fertility. 

Reduce your use of groundwater as well. 

III. OBJECTIVE 
 Reduce the amount of waste water that is disposed of. 

 To gain a better understanding of the words used in wastewater treatment 

 To grasp the fundamentals of wastewater treatment 

 To remove pollutants from waste water so that it can be reused. 

 Water scarcity can be reduced by treating waste water and reusing it. 

IV. FLOW CHART 

 
Fig 1: Flow Diagram of conventional treatment plant 

V. DESIGHN PARAMETER 

Capacity of Plant – 500 KLD 

Operational Hr. – 24 Hr. 

Flow Rate – 20.8 M3/Hr. = 21 M3/Hr. = 500/24 = 20.83 = (approx.) 21 M3/Hr. 

Table 1: Design parameters for Itwari plan 

Impurities Inlet Value Outlet Parameter 

BOD 250 PPM < 30 PPM 

COD 950 PPM < 50 PPM 

Turbidity 250 NTU < 10 NTU 

TSS 150 PPM < 50 PPM 

Hardness 500 PPM < 50 PPM 

Oil & Grease 15 PPM < NIL 

Ph 6.5 – 8 6.5 - 7.5 

Total suspended solids 200 PPM <10 

Feacal coliform  <100 MPN/100 ml 
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Total Phosphorus  <1PPM 

NH3- N  <5 

N-Total  <10 

Total Dissolved solids 1600   PPM <500 PPM 

 
Fig 2: Itwari STP Plant 

Collection Tank : 

Water will be collected in a tank with a sullage system (baffles), which will serve to remove silt, grits, and heavy 

particles in the preliminary treatment unit (Sedimentation). 

To feed the influent in the screen chamber from the collection tank, a sludge transfer pump with a load of 2 hp 

will be installed in the collection tank with a pipe diameter of 2 inches. 

Fig. no. 2 Dimensions of the collection tank: (12 x 5 x 4) m * 1000 = 240000 lit. with sullage system (baffles) 

excluding baffle wall thickness.           

 

Fig 3: Collection Tank 

Screen Chamber : 

All floating as well as heavy particles such as waste films, plastic material, rubber material, wooden fragments, 

and foreign particles will be arrested during the screening process. 

In the screen chamber, a perforated sheet of stainless steel for screening (Fine Screen) with a 60-degree 

inclination will be inserted to increase the settling velocity of the heavy suspended particles and prevent 

floating particles from entering the Equalisation Tank. 

Fig. No. 3 Dimensions of the Screen Chamber: (1.5 x 2.5 x 2.5 + 1m FB) m x 1000 = 9.375 litres 

 

Fig 4: Screen Chamber 
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Table 2: Bar Screen Chamber 

SR Parameter Value Unit 

1 Capacity of plant 500 M3/Hr 

2 Avg. Flow Rate 21 M3/Hr 

3 Retention Time 1 Min 

4 Velocity at peak Flow 2.3 m/sec 

5 Volume of Screen Chamber 1.37 M3 

6 Volume Provided 9.37 M3 

Oil and Grease Trap : 

Oil and grease are extracted from the sludge using an oil skimmer, which is an electromechanical device, and 

then transferred to a sludge drying bed with collecting drums for collecting the oil (Optional If Oil and Grease 

are Present). 

(1.5 x 2.5 x 2.5 + 1m FB) m x 1000 = 9.375 litres Dimensions: (1.5 x 2.5 x 2.5 + 1m FB) m x 1000 = 9.375 litres. 

 

Fig 5: Oil and Grease Trap 

Equalization Tank : 

Aeration by air blowers is offered to obtain aerations in equalisation tank (30 percent aeration of total Air 

blower capacity), FAB (fluidised aerobic bed), and FAB (fluidised aerobic bed). 

In the Equalization Tank, a 3 HP Submersible Pump will be placed for the transfer of influent to the Aeration 

Tank. 

(8.0 x 4.5 x 4.0) m x 1000 = 144000 litres Dimension: (8.0 x 4.5 x 4.0) m x 1000 = 144000 litres 

 

Fig 6: Equalization Tank 

Table 3: Eqaulization Tank 

Sr Parameter Value Unit 

1 Flow 500 M3/Day 

2 Avg. Flow Rate 20.83 M3/Hr 

3 Retention Time 6 Hr 

4 Volume Of Screen Chamber 126 M3 

5 Volume Provided 126 M3 

Retention Time (T) = V/Q By Considering The Assumed Volume Of Screen Chamber 

T = 126/21 = 6 Hrs. 
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Primary Settling Tank : 

In the primary settling tank, where a partition wall, FRP Sheet media, and Tube settlers are installed, 

neutralisation and chemical dosing, as well as sedimentation, are carried out.Sludge pump with 1 hp load to 

transport sludge into sludge drying bed waste activated sludge (WAS) and recycling activated sludge (RAS) in 

aeration tank will be positioned near tube settler (primary settling tank). Conical clarifier sludge will be 

recycled to the reaction tank and the waste sludge holding tank. The supernatant effluent will be transferred 

from the primary settling tank's launders to the anoxic tank. 

Dimension: (3.8 x 4.5 x 4) m x 1000 = 68400 litres.     Flash mixer: 1.5 X 1.5 X 2.5 + 1.5 FB                                                                                                                

 

Fig 7: Primary settling Tank 

Table 4: Primary Sedimentation (Settling) Tank 

Sr Parameter Value Unit 

1 Capacity Of Plant 500 M3/Hr 

2 Avg. Flow Rate 20/8 M3/Hr 

3 Surface Loading Rate 1.2 M/Hr 

4 Area Of Tank 17.5 M2 

5 Consider Height 4 M 

6 Consider Length 3.8 M 

7 Consider Width 4.5 M 

8 Volume Of Tank Provided 68.4 M3 

Anoxic Tank : 

Anoxic Mixer is included in the Anoxic Tank to aid in the de-nitrification of Nitrates to Nitrogen Gas. 

In the anoxic tank, a submerged 2 HP Load MIXER Mechanism will be installed to convert nitrates to nitrogen 

gas from suspended sludge and influent in anoxic conditions (Denitrification). 

(2.8 X 4.5 X 4) m x 1000 = 50400 litres Dimension: (2.8 X 4.5 X 4) m x 1000 = 50400 litres. 

 

Fig 8: Anoxic Tank 

Reaction Tank (Aeration Tank) : 

The reaction (aeration) tank will be used for microbiological development using bio-enzymes, as well as an 

aeration system. (MLSS development), as well as 70% aeration of air blower capacity. 
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Aeration air blowers with a capacity of 400 M3/hr and a 25 hp load are installed near the aeration tank with air 

diffusers (Tubular air diffuser). To improve the effluent quality, bio-enzymes will be dosed in reaction tanks 

and air diffusers will be installed in the bottom. 

9.0 x 4.5 x 4 m x 1000 = 162000 litres Dimensions: (9.0 x 4.5 x 4) m x 1000 = 162000 litres 

Table 5: Reaction (Aeration) Tank 

SR Parameter Value Unit 

1 Capacity of plant 500 M3/Hr 

2 Avg. Flow Rate 20/8 M3/Hr 

3 Inlet BOD 250 Mg/lit 

4 BOD Reduction in Anoxic Tank 75 Mg/lit 

5 BOD in Aeration Tank 175-250 (Max) Mg/lit 

6 Expected BOD Reduction 95 Mg/lit 

7 Retention Time 6 Hr 

8 
BOD to be Reduced (90% 

reduction 
225 Mg/lit 

9 MLSS 3000-5000 Mg/lit 

10 F/M 0.3-0.6  

11 Volume Provided 162 M3 

Conical Clarifier Tank : 

We'll follow the sedimentation process by removing sludge in this step. The waste activated sludge (WAS) will 

be collected in a waste sludge holding tank and then passed through a filter press. 

Natural gradient is used to transfer supernatant liquid from the reaction tank to the conical clarifier tank. With 

a 1 hp motor and a 1:30 ratio Speed Reduction motor, a flash mixture tank can be created. In the SECONDARY 

SEDIMENTATION TANK, a gear box is used to dosing the coagulant (poly electrolyte). In the up flow conical 

clarifier tank, a 2 hp motor, gearbox, and sludge pump will be installed. (2 pieces) 

Dimension: (ɸ6.0 x 2.5ht. + 0.7 FB) m x 1000 = 61230 litres  

 

Fig 9: Conical Clarifier Tank 

Supernatant Tank : 

The recycle activated sludge (RAS) will be moved to the aeration (Reaction) tank in order to maintain the 

amount of (MLVSS) microorganisms required for the system's efficient operation. The treated water 

(supernatant liquid) will be moved from the conical clarifier's launders to the Treated water (Supernatant 

Tank). 

For the inlet of filter units, a 7.5 hp load feed pump will be installed near the supernatant tank (MGF, WATER 

SOFTNERS). 

Dimension: 3 x 6 x 4 = 72 x 1000 = 72000 litres. 
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Sludge Holding Tank : 

The 1000 ltr. Quantity 2 sludge holding tank will be installed near the conical clarifier tank. The sludge from the 

sludge holding tank, from which the sludge cakes are collected, is extracted using a 1 horsepower engine with a 

filter press. 

2000 litre capacity (Two Nos. Of 1000 litres each). 

 

Fig 10: Sludge holding Tank 

Sludge Drying Beds : 

Sludge drying beds allow liquid to both drain under gravity through a porous substrate on which the sludge lies 

and evaporate under ambient circumstances, resulting in sludge dewatering. The sludge is spread in a thin 

layer (up to 30cm) over a porous bed of sand, gravel, and other materials. 

Dimension 3m x 3m x 0.3m  

 

Fig 11: Sludge drying bed 

Tertiary Filters : 

We follow the filtering with numerous stages filters and water softening in the tertiary treatment (multi grade 

filter, anionic softener, cationic softener). Tertiary filtration is used to remove fine suspended solids that are 

carried over from the secondary clarifier with the effluent. During filtration, the BOD associated with 

suspended particles is also eliminated, resulting in a low SS/BOD effluent.                                                                                                                                  

Tertiary filters Foundation 10 m X 4m X 0.3m               

 

Fig 12: Tertiary Filters 

MGF (Multigrade filter) : 

Water passes through multiple layers of filter material in a multigrade filter, including graded sand, pebbles, 

and gravel layers. Water impurities are trapped in the media bed, and filtered water is discharged through the 

discharge manifold at the tank's bottom. 

(Diameter 1.8 m, height 2.4 m) Moc mild steel   

Anionic Base Water Softner: 

An ion exchange device exchanges negatively charged ions like arsenic and nitrate for positively charged ions 

like chloride. 
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(36" x 72") Dimensions FRP 

Cationic Base Water Softner: 

Positively charged ions such as calcium and magnesium are exchanged for sodium in a cation exchange device. 

Dimensions (36" x 72") FRP 

Tank GLR: 

After disinfection by sodium hypo chlorite of 5 to 10 ppm in the filtering unit, the treated water will be dosed in 

a ground level reservoir tank (GLR) from which it will be utilised for washing, cleaning, refilling toilet tanks, 

and water for gardening, among other things. 

Disinfection with sodium hypo chlorite (10 to 15 ppm) with a concentration of 10 to 15% will be done in a 

ground level reservoir tank with a 0.25 hp dosing pump (2 NOS) with a capacity of 6 litres/hr (GLR). 

6 x 6 x 4 = 144 x 1000 = 144000 litres       

 

Fig 13: Ground Level reservoir 

Table 6: Ground Level Reservior 

Sr Parameter Value Unit 

1 STP Capacity 500 Kld 

2 Avg. Flow Rate 21 M3/Hr 

3 Volume Of Tank 144 M3/Hr 

VI. ADVANTAGES AND LIMITATION 
Advantages  

1. Provides clean, safe water processed 

2. Beneficial to the environment   

3. Saving water 

4. the way to minimize  waste 

Limitations  

1. The cost of installation 

2. The wastewater treatment plant's operation necessitates a steady supply of electricity. 

3. A wastewater treatment plant must have adequate space to be positioned and for the treated water to be 

distributed in an area that is sufficiently far from the facility's borders. 

4. The treatment plan's careful balance of microorganisms aids in the natural breakdown of sewage. 

VII. FUTURE SCOPE 

In India, the potential for wastewater recycling is enormous, especially since we have depleted subsurface 

water sources and polluted surface water sources, such as rivers and lakes. Reclaimed water, which is purified 

wastewater, can be used to irrigate parks, golf courses, and other landscaping. Understanding and executing 

water recycling necessitates a shift in mindset from viewing "spent" water as trash to viewing it as a precious 

resource. With the entry of private sector actors, end users will be able to use increasingly modern technology 

that are tailored to Indian conditions. 
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VIII. CONCLUSION 
1. This wastewater treatment procedure will limit wastewater disposal into water bodies while also making 

natural resources available in their purest form. 

2. The BOD, turbidity, and total dissolved solids levels in the waste water are all excessive. The cleaned 

wastewater can be used for things like gardening, car washing, and garage cleaning, among other things. 

3. Because we know that water shortage is on the rise, we may deduce that wastewater treatment will help to 

alleviate water scarcity. 

4. Alternatives to used water include using basin water in toilets and bathing water in toilets, both of which 

minimise water usage. 
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