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Abstract— The surface water which is coming from Yeleru 

Lake is then treated in the water treatment plant and thus 

purification process takes place to have a complete profound 

knowledge of various techniques used. Water treatment plant 

in Agnampudi–Vskp also includes the details of our study 

made. In which it includes various equipments such as: 

cascade aerator, screens at off take well, flash mixer, sludge 

tank, clarifoculator, filter media, settling tank from the 

settling tank reservoir the water is send to 18 peripherals. In 

the world is caused by inadequate sanitation, polluted water 

or unavailability of water. So the study was conducted to 

analyze the physico-chemical factors which are responsible 

for the contamination of drinking water. 
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I. INTRODUCTION 

Water treatment is necessary process that makes more 

acceptable for a specific use till end. It may be drinking, 

irrigation, industrial water supply, recreation of water and 

many other uses, and it includes safely returned to the 

environment. The process of treatment of water removes the 

contaminants, undesirable components by this reduces their 

concentration. 

The Visakhapatnam Slum Improvement Project 

(VSIP), implemented with 9 million grant funding from the 

DFID, UK during 1988-1996, improved the service provision 

to about 200,000 slum residents in the city. This slum 

upgrading initiative was evaluated as a successful within its 

specified objectives.  However, it only worked in “notified” 

slums of the city, and did not encourage a citywide 

assessment of need or any leveraging of additional funds e.g. 

cost sharing etc.  This left many poor settlements in the city 

untouched, and others partially covered.  VSIP did not work 

to improve municipal management or finances.  The impact 

assessment identified difficulties for the city in operation and 

maintenance of this additional infrastructure created in poor 

settlements. 

The Visakhapatnam Metropolitan Region (VMR), 

1721 sq. km. in area includes 5 urban centers namely 

Visakhapatnam, Vizianagaram, Bheemunipatnam, 

Anakapalli, and Gajuwaka and also a large rural area with 374 

villages. National Highway 5 and National Highway 43 

passes through the VMR and are well connected with State 

Highways and Major District Roads. Village roads are also 

well connected with the MDRs, SHs, and National Highways. 

Out of 374 villages, about 300 villages (80%) are well 

connected with the Major road network. 

Analyses the treated water by various tests in 

physiscally, chemically, and biologically like PH, colour, 

odour, total dissolved solids, hardness, alkalinity, iron, 

manganese, sulphate, nitrates, chlorides, fluorides. 

II. DETAILS OF THIS STUDY 

The raw water for the 85MLD treatment plant will be feeded 

from off-take well at Yeleru canal near Kaniti reservoir. This 

treated water will be feeded to 18 GLSRs /ELSRs i.e. 

1) 115kl ELSR at DUVVADA sector-I school 

2) 115kl ELSR at VEDULLANARAVA near existing 

Reservoir 

3) 115kl ELSR at DUVVADA sector-II 

4) 1500kl GLSR at AGANAMPUDI hillock 

5) 150kl GLSR at E. MARRIPALEM hillock 

6) 800kl GLSR at MANTRIVANIPALEM hillock 

7) 150kl GLSR at NANGINARAPADU 

8) 1000kl GLSR at AGANAMPUDI hillock(Sudi konda) 

9) 100kl GLSR at GANGAVARAM 

10) 500kl ELSR at LANKALAPALEM 

11) 450kl ELSR at GINNIVANIPALEM 

12) 200kl ELSR at DESAPATRUNIPALEM near existing 

ELSR 

13) 300kl ELSR at PITTAVANIPALEM near existing 

ELSR 

14) 150kl ELSR at PALAVALASA 

15) 150kl ELSR at ISLAMPET ZP High school 

16) 200kl ELSR at APPIKONDA 

17) 250kl ELSR at PEDDAPALEM 

18) 300kl ELSR at DEVADA 

A. Components 

 Screens at off take well 

 Case cade aerator 

 Alum house 

 Flash mixer 

 Clarifloculators - 4 nos. 

 Filter house 

 Sludge and its removal 

 Chlorination 

III. PREPARATION AND PROCESS 

A. Screens at off-take well 

Screening is accomplished by means of screens, having 

openings of uniform size, circular or rectangular in shape. 

Screening element is compressed of parallel bars, rods or 

wires, grafting, wire mesh or perforated plate. 

 
Fig. 1: Screens at Off Take Well 

Type Class Size of Opening in mm 

Racks Coarse More than 50 

 Medium 25 to50 
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 Fine Less than 55 

Screens Medium 6 to 9 

 Fine Less than 6 

Table 1: Type of screen with size opening 

B. Cascade Aerator 

The goal of an aerator is to increase the surface area of water, 

so that more air can come in contact with the water.  Cascade 

aerators allow water to flow in a thin layer down steps.  In 

both cases, the waterfalls allow the water to come. This 

consists of either four or six steps, each 30cm high and having 

a capacity of approximately 0. 01 m3/sec per meter of width. 

An obstacle is often placed at the edge of each step to produce 

turbulence and thus improve the aeration efficiency. 

 
Fig. 2: Mechanism of cascade aerator 

C. Alum House 

This is the alum house in which the water transforms from 

pipe having holes the water fells down to the alum and mixes 

with the water. Now the water goes into the connected 

chamber where motor is present even mixing is done where 

fans are fixed to the motor. The alum water goes from the 

pipe and mixes in the flash mixer. 

 
Fig. 3: Alum house 

D. Flash Mixer 

Flash mixers are specially designed and fabricated for the 

process requirement of water and wastewater treatment. The 

mixer design ensures efficient, minimum energy 

consumption and long life. This equipment blends coagulants 

and other chemicals with water / wastewater prior to 

flocculation. The aggressive agitation results in instantaneous 

and effective mixing of chemicals. This unit is also useful for 

general mixing. 

 
Fig. 4: Flash mixer 

E. Clarifoculator 

Clariflocculator is a combination of flocculator and clarifier 

fabricated to attain economic and speedy construction. It’s 

used at huge water treatment plants, industrial wastewater 

treatment plants, and potable water treatment. It has two 

concentric tanks where inner tank serves as a flocculation 

basin and the outer tank serves as a clarifier. These systems 

are fabricated proficiently according to the varied 

requirements of the customers. 

 
Fig. 5: Clarifoculator 

F. Filter House 

A  layer  of  sand  or  gravel  on  the  bottom  of  a  reservoir 

or  tank,  used  to  filter  water  or  sewage. 

 
Fig. 6: Filter house 

G. Sludge and its removal 

As particles settle to the bottom of a sedimentation basin, a 

layer of sludge is formed on the floor of the tank. This layer 

of sludge must be removed and treated. The amount of sludge 

that is generated is significant, often 3 to 5 percent of the total 

volume of water that is treated. The cost of treating and 

disposing of the sludge can be a significant part of the 

operating cost of a water treatment plant. The sedimentation 

tank may be equipped with mechanical cleaning devices that 

continually clean the bottom of the tank or the tank can be 

periodically taken out of service and cleaned manually.  

 
Fig. 7: Sludge and its removal 

H. Chlorination 

Chlorine treatment is relatively cheap, readily available and 

provides prolonged disinfecting action. Though chlorine is 

generally used for disinfecting potable water it can also be 

used as an algaecide. Prechlorination has specific toxic effect 

and causes death and disintegration of some of the algae. It 

also assists in removal of algae by coagulation and 

sedimentation. It prevents growth of algae on basin walls and 

destroys slime organisms on filter sand thus prolonging filter 

run and facilitating filter washing. 

 
Fig.  8: Chlorine measurement device 
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IV. FIGURES AND TABLES 

Type Grade Size Effective Size Uniformity Coefficient SG Bulk Density 

Sand 16/30 0.50 - 1.00 0.54 - 0.71 <1.40 2.65 1560 

 14/25 0.60 - 1.20 0.63 - 0.85 <1.40 2.65 1560 

 10/18 0.85 - 1.70  <1.40 2.65 1560 

 8/16 1.00 - 2.00  <1.40 2.65 1560 

 6/14 1.20 - 2.80  <1.50 2.65 1560 

 6/10 1.70 - 2.80  <1.35 2.65 1560 

 5/8 2.00 - 3.35  <1.35 2.65 1560 

Gravel 6 mm 3 – 8   2.65 1600 

 10 mm 6 – 12   2.65 1600 

 14 mm 10 – 20   2.65 1600 

 20 mm 15 – 30   2.65 1600 

 40 mm 30 – 50   2.65 1600 

Table 2: Properties of sand and gravel 

Sl. 

No. 
Description 

Amount Rs. 

(in crores) 

1. 
Providing Water supply to 32 Periperials Area --Pendurti –(Pulagalipalem, Chinnamushidivada, 

Lakshmipuram, Purushothampuram, under Tatipudi source(as/separate estimate). 
9.23 

2. 
Providing Water supply to 32 Periperials Area --Pendurti Region-(Vepagunta, Porlupalem, 

adivivaram)—under Yeleru/Godavari source at narava –(as/separate estimate). 
39.00 

3. 
Providing Water supply to 32 Periperials Area Narava Region-(Narava, Sativanipalem)—with 

Yeleru/Godavari Source at Narava-(as/separate estimate). 
2.88 

4. 
Providing Water Supply to 32 Periperials Area – Madhurawada Region-(P.M.Palem, 

Bakkannapalem, Kommadi, Yeleru, Gudlavanipalem, Paradeshipslem) - Gosthani Source. 
58.91 

5. 

Providing Water Supply to 32 Periperials Area –Gajuwaka Region (Periferials)-

(Desapaturinipalem, Chinnipalem, Devada, K.T.Naidupalem, Palavalasa and Appikonda)-Right 

of Yeleru/Godavari canal source. 

25.79 

6. 

Providing Water Supply to 32 Periperials Area Gajuwaka – Region (Periferials)-(Duvvada, 

Emarripalem, Mantripalem, Lankapalem, Vedulanarava, Nanginarapadu and Gangavaram)-left 

of Yeleru/Godavari canal source 

17.58 

 Grand Total (in crores) 153.39 

Table 3: Total estimating cost

S. No Parameter Value 

1 Colour 8Hezens 

2 Odour Unobjectionable 

3 PH 7.12 

4 TDS 750 Mg/l 

5 Hardness 450 Mg/l 

6 Alkalinity 300 Mg/l 

7 Iron 0.5 Mg/l 

8 Manganese 0.2 Mg/l 

9 Sulphate 300 Mg/l 

10 Nitrate 60 Mg/l 

11 Chloride 550 Mg/l 

12 Fluoride 1.2 Mg/ls 

Table 4: Physical and chemical analysis of treated water 

V. CONCLUSIONS 

As the use of water is increasing day by day with our growing 

population .Even there is an acute supply of water from 

ground water and surface water .85mld water treatment plant 

purifies the surface water with the new techniques and 

supplies water with ultra-filtration and effluent treatment and 

also with equal distribution which makes people sufficient. 

After treatment there is no additional chemicals should be 

added, because the parameters like colour, odour, ph, TDS, 

hardness, alkalinity, iron, manganese, sulphate. 
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