
IMOOT WINNIE

BUlUP/2012/631

BUSITEMA
UNIVERSITY
Pursuing Excellence

FACULTY OF ENGINEERING

DEPARTMENT OF MlNING AND WATER RESOURCES ENGINEERING

WATER RESOURCES ENGINEERING

FINAL YEAR PROJECT REPORT

Design and Simulation of a residual chlorine concentration
monitoring system for a piped water distribution network

(Case study: NWSC- Torero)

Email: wnimmoy22(a)gmail.com.

Tel.:+ 256 78192070210755301332

SUPERVISOR(S)

MAIN SUPERVISOR: MR. WANGI MARIO

CO-SUPERVISOR: MR. OKETCHO YORONIMO

A final year project report submitted to the Department of Mining and Water Resources
Engineering as a partial fulfillment of the requirements for the award of a Bachelor of

Science in Water Resources Engineering

May 2016



FINAL YEAR PROJECT I Imoot Winnie

ABSTMCT

Water quality.monitoring is an importantresponsibility of all water supplyagencies which-ensures

the. water received by their customers is of-required quality and is free of-all disease causing

organisms. Disinfectant residual is normally used as the major water quality indioator and in

NWSC? chlorine is used as the disinfectant. The recommended chlorine concentrations as per'

WHO are between .O.:2mglL and O_)P1g/L. The existing warer.qualitymcnitofing ·techniques are,

manual, laborious and less effective in maintaining the residual chlorine concentrations within the

recommended rnng.~ at the end of the' water distribution network.

This .project analyzes and reviews the water distribution network, the existing water quality

monitoring techniques; and the likely causes of chlorine decay in the distribution system for

example Ieakages/contaminant pathways, too old pipes, initial quality ofthe water distributed.

The research datil. collection. methods included literature study, consultations, .and field visits and

r observations. The .information obtained helped Come up with the relevant requirements for the

design and simulation of an appropriate residual chlorine concentration monitoring system.

The sampling points, where the systems are to be installed were established not randomly but based

on IT certain criteria, Ibis was followed by the' design ofthe system components like the sensor,

microcontroller, GSM, ten that are compatible with the existing water distribution network and,

networking to. the phone. The monitoring system was simulated inproteus simulating environment

with a code written in Mikrofl programming environment and gave therequired results, The water

quality personnel is notified 'via phone by the system in case or low concentrations «O.2mg/L)'

and high chlorine concentrations (> O.5rng)L) ..

From, ijie previous field tests on residual chlorine inNWSC -T distribution network, its~owed 7%,

21% .and 72%, occurrences of high, low and normal chlorine concentrations respectively. This

means water quality deteriorations rem am 'a serious problem 'with the many risks involved with

consumption or contaminated .and highly chlorinated 'water thus the. urgent need Ibr

-implementation of this automatic residual chlorine concentration monitoring system.
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CHAPTER ONE

1.0 INTRODUCTION

This chapter entails relevant information about the project, problem statement, and justification,

objectives of the study, purpose of the study and the scope ofthe study.

1.1 BACK GROUND

The major elements of a comprehensive potable water system multi-barrier approach include

source water protection, treatment to remove harmful contaminants, disinfection to kill or

inactivate disease-causing organisms, proper operation and maintenance of the distribution

system, and water quality monitoring "to detect, preclude or solve water quality problems before

they adversely affect public health" (Berman 17 et al., 1999; Ormeci and Linden, 2002).

Many municipalities have a comprehensive water quality monitoring program in place for their

source water and treatment processes. Since water quality can change after leaving the treatment

facility, monitoring water quality throughout the distribution system and responding to any

changes is required. Residual disinfectant major water safety indicator and most surface water

systems use chlorine as a disinfectant (USEPA, 2002a).

Contaminated water supplies are a source of epidemic diseases especially water borne diseases

(WHO, 2009).
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Figure l.I: The Proportion ofWaterbome Diseases Associated with WDSD in U.S
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