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ABSTRACT 

 

“Drinking Water Treatment and Supply Network” is the title of my project. An attempt is 

made including various purifications methods such as screening, plain sedimentation, 

sedimentation with coagulation, Aeration, Filtration, Disinfection and Advanced technologies 

like UV, Ozone, RO, nanofilters but not limited to supply network. 

 

Various treatment plants, reservoirs and distribution reservoirs located in and around Hyderabad 

are visited to study which are using both unit process and unit operational procedures and the 

collected information to present in the report. 

 

An effort to improve the efficiency and efficacy of the existing designs of the sedimentation 

tanks and filter beds is made with own designs manually. Relevant drawings are developed using 

AUTO CADD. 

 

Based on the site visits, field work undertaken with the corresponding photographs conclusions 

and recommendations are presented on the individual understanding, I have included the 

developed designs for existing flow, flow with fire demand and 2041 estimated flow conditions.  

I have also conducted performance evaluation for existing conditions based on analytical results 

and the project report to that effect would be presented. Upon obtaining approval from 

HMWS&SB I visited the permitted sites and carried out my work.   

1. INTRODUCTION 

 

1.1 IMPORTANCE OF WATER 

General Importance: 

Universally accepted essentially elements 

for the existence of human beings and 

animals are air, water, food, shelter etc.,   

Perhaps the importance of water is rated as 
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the highest because protoplasm of many 

living cells contain about 80% water and 

any substantial reduction in this level is 

disastrous as many biochemical reactions 

which occur in metabolism and growth of 

living cells involve the medium of water and 

hence it is referred as universal solvent. 

 

Two third of the human body is constituted 

of water and is required for satisfactory 

performance of physiological organisms as a 

circulatory fluid as a carrier of nourishing 

food and for removal of wastes. 

 

Water is used for variety of purposes, like 

drinking, bathing, washing, cooking, 

gardening, irrigation, power generation, and 

industries; in fact every activity of man 

involves some use of water.  

 

Development of Public Water Supply: 

Water can be obtained in two methods 

natural and artificial.  Tapping of rivers, 

lakes and natural springs are natural forms 

and artificial methods lay in tapping 

underground wells.  For large population in 

towns and cities adequate water had to be 

made available.  This led to the construction 

of underground conduits and aqueducts for 

conveyance of water from a distance and 

subsequent storage for ultimate distribution 

of public water supply was to lift water by 

the installation of pumping machinery.  

With the advancement of civilization there 

was a rapid expansion in industry and 

commerce there by increasing the demand of 

water supply for higher consumption 

through dependable pressure of supply.  

This led to construction of underground 

storage tanks and overhead tanks or 

reservoirs known as service reservoirs 

located in the heart of towns and cities.   

 

Need For Protected Water Supply: 

From the health point of view it is necessary 

that all water supplies must be free from 

impurities whether suspended or dissolved 

in water in order to avoid any health risk to 

the public as a result of water of water 

contamination.  Hence various methods for 

purification of water were brought into use 

since the ancient times.  The earliest method 

being usage of water from wells of springs 

i.e. ground water.  It was believed that such 

water through the porous sub – strata was 

completely relieved of its entire suspended 

load of impurities. 
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The next development was through the 

process of filtration i.e. allowing water to 

pass through beds of sand and gravel to filter 

suspended and dissolved particles which 

could not be removed earlier.  It was found 

that the process of filtration was greatly 

accelerated if waters were pre - treated with 

certain substances which formed large 

masses of impurities that were allowed to 

settle down and ultimately removed.  The 

water pre-treatment which is now called as 

coagulation was earlier known to the 

ancients as Nirmali which was a solution of 

certain vegetable.  Now a day’s alum is used 

for this purpose. 

 

The water even after undergoing filtration 

was found to contain living organism’s ad 

were not visible to the naked eye.  They 

were later found to be responsible for 

diseases like cholera, typhoid, etc.,  Hence it 

was found necessary to remove these 

organism by disinfecting water through the 

process of adding chorine i.e. chlorination.   

 

 

APPENDIX 3: PHOTOGRAPHS 

 

  
  Catchment areas and Raw 

water sources 
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11. CONCLUSIONS 

 

Based on the site visit and understanding of 

the various drinking water treatment 
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technologies  (it can be concluded that) 

following are conclusions: 

i. For proper design and building of 

water treatment plant an 

Environmental Engineer should have 

good understanding of not Structural 

Engineering but also should have 

Knowledge in Chemistry, 

Microbiology, Electrical, Mechanical 

and Instrumentation.  One should 

work with experts from the above 

said various fields.  

ii. Nursery research indicates that 

designing and operating of a Water 

Treatment Plant poses a challenge 

due to varied impurities from the 

source.  The chain of various 

treatment systems considered in the 

project scope would minimize the 

posed challenges effectively and 

maintains the parameters within 

permissible limits. 

iii. To evaluate the efficiency of the 

Water treatment plant, it is 

imperative to collect the analytical 

data from various locations 

frequently and also will help in 

operating and maintaining the water 

treatment plant properly. 

iv. Presently, the Water Treatment Plant 

at Asifnagar is treating 25 MGD of 

raw water per                                                                                                                                

day to cater the needs of 

approximately 10% population of 

Hyderabad around its vicinity.  It has 

two primary sedimentation tanks 

producing an Efficiency of 80 – 90% 

and three different Filter beds 

namely 1). Patterson 2). Candy and 

3). Pneumatic 

v. During project, I am concluded on 

certain obligations to be accounted 

for, under three different scenarios. 

They are furnished in detail below: 

 

vi. For Existing Designs: 

Patterson: 

a. The contribution of Patterson Filter 

beds on the whole treatment is about 

37% which involves the filtration of 

0.77 MGD of raw water per filter 

bed of the total 12 beds. 

b. Considering the sedimentation part 

of this design, after analysis of the 

existing designs Patterson has the 

following observations: 

Surface Overflow Rate, Vo = 872.5 lit/hr/m2, however the normal range exists between 1000 – 1250 lit/hr/m2 for sedimentation with coagulation. 

The above value is obtained  
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12. RECOMMENDATIONS 

 

Based on site visits, design and sreview of 

analytical results, the following is 

recommendations: 

 The sampling frequency and analysis 

has to be done according to BIS & 

WHO guidelines. 

 Certified and experienced chemists 

and biologists should be involved in 

the laboratory analysis. 

 Jar Test should be conducted 

frequently to determine the optimum 

dosage of Alum to minimize the cost 

 Water softener should be used to 

reduce the hardness. 

 Deflouridation treatment unit should 

be installed to reduce the fluoride 

concentration. 

 Fire Hydrants should be installed at 

least at every 300m in the water 

supply network in the areas of Red 

Hills and Narayanaguda. 

 Based on the population estimation 

for the year 2041 (2.1million) for 

water distributed area under 

Asifnagar Water treatment plant, 

upgrading of water treatment plant to 

treat the estimated 197 MGD of raw 

water. 

 Alternative water supply source has 

to be identified to serve future 

population. 

 Due to heavy increase in demand of 

water, water conservation policy has 

to be developed and should be 

regulated 

 In order to meet water treatment 

plant operation, maintenance and 

upgradation of the water usage 

charges need to be increased. 
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  By Personal Interview with Miss. 

Chaitanya, Deputy Manager of WTP at 

Asifnagar,                                              

 HMWSSB. 

             By Personal Interview with Mr. 

Polasa Murthy. 

             By Personal Interview with Mr. 

Mohan Raju. 
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