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ABSTRACT    

This project was designing a gravity flow scheme for Bufumbo subcounty to supply the 

insufficient water supply. 

Therefore, this project sought to design a water supply system to improve on the livelihoods of the 

people by provision of water. It will help the individuals carry out all activities which require the 

use of water. 

This report consists of five chapters, chapter one contains the background which looks at the 

global, nationwide themes about water supply and generally looks at water supply in Bufumbo, 

Problem Statement, Significance of the study, Justification, objectives and scope of the study. 

Chapter two contains the literature review of the project, Chapter three shows the various steps 

that I undertook to achieve my specific objectives, chapter four shows the Results and discussions 

and chapter five has the conclusion, Recommendations and appendices 

  



III                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

DECLARATION  

I JOSEPH GESEI, BU/UP/2015/669 hereby declare and confirm that this report is original copy 

of my work and has never been presented or submitted by any other person for any other Academic 

awards at any institution of higher learning except me.  

 

Signature: …………………………….  

  

Date: ……………......…………………  

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



IV                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

APPROVAL  

This piece of work has been approved by;  

MAIN SUPERVISOR  

MR. BAAGALA BRIAN SSEMPIJJA 

Signature…………………………………………  

Date……………………………………………...  

  

 

 

  

  

  

 

 

 

 

 

 

 

     



V                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

DEDICATION  

This piece of work is dedicated to all those who have supported, guided and financed me 

throughout this level of education especially my parents. 

Sincere dedication to the Staff of Mbale District Water Office who have granted the opportunity 

to carry out my research from this site. Great thanks to Eng. Simon Wandera, the District Water 

Officer, and Mr. Abubakar Gidudu, Scheme Attendant.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



VI                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

 

ACKNOWLEDGEMENT  

I am very grateful to the Almighty God for the protection, guidance and good health he has 

provided to me.   

In a special way, I would like also to thank my supervisors Mr. Baagala Brian Ssempijja for the 

advice, guidance and encouragement offered throughout the study.  

I would like to thank the staff in the department of Mining and Water Resources Engineering and 

other lecturers for their guidance and assistance during the research. 

Sincere appreciation to the Staff of Mbale District Water Office who have granted the opportunity 

to carry out my research from this site. Great thanks to Eng. Simon Wandera, the District Water 

Officer, and Mr. Abubakar Gidudu, Scheme Attendant.  

I appreciate my parents for their guidance and financial support they have rendered to me. May 

the Almighty God bless the works of their hands!  

Finally, I appreciate my friends who helped me to accomplish this project work especially Andrew 

Nsubuga, John Achuka and Bright Kemanzi. May the Good Lord bless and richly reward them 

with success in their endeavors.    

 

 

 

 

 

 

 



VII                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

LIST OF ABBREVIATIONS  

WHO……………………………………………………World Health Organization 

NWSC…………………………………………………..National Water and Sewage Corporation. 

OD……………………………………………………….Outside Diameter 

HDPE…………………………………………………….High Density Polyethylene  

uPVC……………………………………………………..unplasticized Polyvinyl Chloride 

nr………………………………………………………….number 

Km………………………………………………………...Kilometer 

MDPE……………………………………………………..medium density polyethylene 

GI………………………………………………………….Galvanized Iron 

GPS……………………………………………………….Global Positioning System 

HH……………………………………………………….. Household(s) 



VIII                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

LIST OF FIGURES 

Figure 1 Layout of a Gravity Fed System .................................................................................................. 6 

Figure 2 Standing-start-and-finish method for the gravimetric Calibration of Liquid Flow Meters 18 

Figure 3 Components Of Gravity Flow Scheme ......................................................................................... 23 

Figure 4 Location of Bufumbo Subcounty ................................................................................................. 26 

Figure 5 Map of Bufumbo .......................................................................................................................... 27 

Figure 6 Epanet 2.0 Drawing of Network ................................................................................................... 33 

 

 

 

  

  



IX                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

LIST OF TABLES. 

Table 1 Advantages and disadvantages of types of Various Pumps ..................................................... 11 

Table 2 Velocity Variation ........................................................................................................................ 16 

Table 3 Bufumbo Survey Data.................................................................................................................... 27 

Table 4 Pipe Dimensions ............................................................................................................................ 32 

Table 5 Network Table - Links ................................................................................................................ 34 

Table 6 Network Table- Nodes ................................................................................................................ 35 

Table 7 System Flow Balance ................................................................................................................... 36 

Table 8 Frequency plot-Distribution of head .............................................................................................. 37 

Table 9 Frequency Plot-Distribution of Pressure ........................................................................................ 37 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



X                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

 

TABLE OF CONTENTS 

ABSTRACT ...................................................................................................................................................... ii 

DECLARATION .............................................................................................................................................. iii 

APPROVAL ................................................................................................................................................... iv 

DEDICATION.................................................................................................................................................. v 

ACKNOWLEDGEMENT ................................................................................................................................. vi 

LIST OF ABBREVIATIONS ............................................................................................................................ vii 

LIST OF FIGURES ......................................................................................................................................... viii 

LIST OF TABLES. ............................................................................................................................................ ix 

CHAPTER ONE ............................................................................................................................................... 1 

1.0 Introduction ................................................................................................................................. 1 

1.1 Back Ground ............................................................................................................................... 1 

1.2 Problem statement ...................................................................................................................... 2 

1.3 Justification ................................................................................................................................. 3 

1.4 Objectives of the project ............................................................................................................. 3 

1.4.1 Main objective ..................................................................................................................... 3 

1.4.2 Specific objectives ............................................................................................................... 3 

1.5 SCOPE OF STUDY ..................................................................................................................................... 4 

1.5.1 Geographical Scope ......................................................................................................................... 4 

1.5.2 Conceptual Scope ............................................................................................................................. 4 

CHARPTER TWO ............................................................................................................................................ 5 

2.0 Literature review .......................................................................................................................... 5 

2.1 Definitions and Terminologies ................................................................................................... 5 

2.1.1 A water supply system or water supply network ............................................................. 5 

2.1.2 Gravity Flow Supply system .............................................................................................. 5 

2.2 Pump Boosters ............................................................................................................................. 8 

2.2.1 Construction and function .................................................................................................. 9 

2.2.2 Types of Pumps Installed in Water Supply Systems. ..................................................... 10 

2.3 Measurable Hydraulic Parameters in water supply systems ................................................ 12 

2.3.1 Measurement of Pressure in water Supply Lines ........................................................... 12 

2.3.2 Measurement of Flow in water supply systems. ............................................................. 14 



XI                                                                                                FINAL YEAR PROJECT BY JOSEPH GESEI 
 

2.3.3 Estimation of water velocity in distribution Lines ......................................................... 16 

2.4 Calibration of Instruments ....................................................................................................... 16 

2.4.1 Gravimetric Calibration of Liquid Flow meters ............................................................ 16 

2.5 Problems Faced With water Supply ........................................................................................ 18 

CHAPTER THREE: METHODOLOGY .............................................................................................................. 20 

3.0 Introduction ............................................................................................................................... 20 

3.1 The Study Area ......................................................................................................................... 20 

3.2 Specific objective one (To carry out a topographic survey of Bufumbo) ............................. 20 

3.2.1 Data Collection Methods .................................................................................................. 21 

3.3 Determining Water Demand ............................................................................................................. 22 

3.4 Design of components of the Gravity flow water supply system ..................................................... 23 

3.4.1 Sedimentation Tank/Silk Box ........................................................................................................ 23 

3.4.2 Storage Tank .................................................................................................................................. 23 

3.4.3 Break Pressure Tank Capacities ..................................................................................................... 24 

3.4.4 Distribution Lines using Epanet ..................................................................................................... 24 

CHAPTER FOUR ........................................................................................................................................... 26 

4.0 Data Analysis ................................................................................................................................... 26 

4.4 RSULTS AND DISCUSSION ........................................................... Error! Bookmark not defined. 

4.4.1 EPANET2 drawing ..................................................................... Error! Bookmark not defined. 

4.4.2 Pressure Analysis on the new design ...................................................................................... 33 

CHAPTER FIVE: RECOMMENDATIONS AND CONCLUSION .......................................................................... 37 

5.0 Conclusion ....................................................................................................................................... 38 

5.1 Recommendations ..................................................................................................................... 38 

REFERENCES. ............................................................................................................................................... 39 


