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ABSTRACT

Water supply has become a major issue in Malaysia recently. The crisis is not
about the availability of water sources to supply our needs, but it is about the
inefficiency in managing a water supply system that has a deleterious impact on the
end consumers. This water crisis is a major problem faced by both the government
and the people who are not provided with continuous and good quality water supply.
In Kedah, the water sector has been privatized since January 2010 to ensure an
efficient water supply management system. After five years of being privatized, the
present water authorities do not seem to have contributed that much when compared
to the previous management. However, Kedah is currently not facing any issues in
terms of water resources due to adequate catchment area but this can quickly change
especially given the current mismanagement of the state’s water supply. The aim of
this study is to evaluate common problems and strategies in order to improve water
supply system in Kedah. The study evaluate key problems that affects the efficiency
of water supply. This study also develop potential strategies on how to improve the
efficiency of the water supply. Data from expert panel interviews and gquestionnaires
survey from various parties were used in this study. The result of this study indicates
that insufficient water treatments plants, low pressure and incompetent water
management have all contributed to making water management a major issue in
Kedah. Therefore water authorities need to give priority on solving these issues in
order to make the water supply system more efficient to ensure continual supply of

adequate fresh water needed for the state of Kedah.
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ABSTRAK

Bekalan air bersih sering kali menjadi masalah utama di Malaysia ketika ini.
Masalah utama yang dihadapi bukanya disebabkan oleh ketidakcukupan sumber air
mentah tetapi ianya disebabkan oleh pengurusan air yang tidak cekap oleh pihak
yang bertangungjawab. Masalah utama yang sering dihadapi oleh pengguna adalah
kegagalan pihak berkuasa air dalam menyalurkan bekalan air secara konsisten serta
kualiti yang menepati piawai yang telah ditetapkan oleh pihak Kementerian. Untuk
makluman sistem bekalan air di negeri Kedah telah diswastakan pada Januari 2010
bertujuan untuk menguruskan sistem bekalan air dengan lebih effisyen. Namun
setelah lima tahun penswastaan berlalu, ianya tidak memberi impak besar terhadap
sistem bekalan air di negeri ini berbandin sistem pengurusan terdahulu. Matlamat
kajian ini adalah untuk mengenalpasti punca utama yang menyebabkan masalah
bekalan air di negeri Kedah dan langkah-langkah yang dapat diambil dalam
mengatasi isu tersebut. Temubual dengan beberapa pakar di dalam sektor air di
negeri Kedah dan juga kaji selidik terhadap responden yang terlibat secara langsung
dalam pengurusan sistem bekalan air dijalankan dalam memperolehi data untuk
dianalisa. Kekurangan loji rawatan air, tekanan rendah dan kurangnya tenaga pakar
antara punca utama terhadap permasalahan ini. Untuk itu pihak bertanggungjawab
perlu mengambil langkah-langkan penyelesaian segera dalam memastikan bekalan
air di Negeri Kedah lebih efisyen dan memastikan bekalan air dapat disalurkan

secara berterusan.



CHAPTER

TABLE OF CONTENTS

TITLE

DECLARATION
DEDICATION
ACKNOWLEDGCMENTS
ABSTRACT

ABSTRAK

TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF APPENDIX

LIST OF ABBREVIATIONS

INTRODUCTION

1.1 Introduction

1.2 Problem Statement

1.3 Aim and Objective Of the Study
1.4 Scope and Limitation

1.5 Research Flow Chart

LITERATURE REVIEW

2.1 Kedah Water Supply System

2.2 Kedah Water Source

2.3 Overview of Kedah Water Treatment Plants

2.3.1 Current Operation of Water Treatment Plants.

2.3.2  Operations of WTPs by Private Sector.

Vii

PAGE

ii
iii

iv

vi

vii
xi
xiii
xiv

XV

N A B~ W = =

xR o0 N N

10
11



233

2.3.2.1 Pelubang Water Treatment Plant

2.3.2.2 Bukit Pinang Water Treatment Plant

2.3.2.3 Pinang Tunggal Water Treatment
Plant

2.3.2.4  Sungai Ular Water Treatment Plant

Distribution Network System of Water

Supply in Kedah

2.3.3.1 Distribution System of Water Supply

in Langkawi

2.2 Common Issues and Problems of Managing Water

Supply
2.4.1

242

243

244

245

2.4.6

2.4.7
2438

Water Resource Management Issue
2.4.1.1 Competition for Water
2.4.1.2 Flooding Problems
2.4.1.3 Environmental Degradation
2.4.1.4 Efficiency of Water Use
Pressure Losses in Piping Network
Water Losses in Supply System
Design and Operation of Piped Networks
2.4.4.1 Hydraulics
2.4.4.2 Pumps and Control Valves
2.4.43 Access for Maintenance
2.4.4.4 Integrated Operations
Design and Operation of Service Reservoirs
2.4.5.1 Shape and Configuration
2.4.5.2 Flow Pattern
Water Quality
2.4.6.1 Natural Contaminant
2.4.6.2 Contamination from WTPs
2.4.6.3 Water Quality in Piped Distribution
Systems
Non-Revenue Water (NRW)
Water Safety Plan

viii

11
12
13

14
14

15

16

17
18
19
20
20
21
23
23
24
25
26
27
27
28
28
29
29
30
32
35
33
35



3 RESEARCH METHODOLOGY

3.1 Introduction
3.2. Research Design
3.2.1 Qualitative Data
3.2.2  Quantitative Research
3.3  Expert Interview
3.4 Questionnaire Surveys
3.4.1 Structure of Questionnaire Form
3.5 Document Search
3.6 Method of Data Analyses
3.6.1  Expert Interview
3.6.2  Analysis of Questionnaire Data
3.6.2.1 Normality Test
3.6.2.2  Reliability Analysis
3.6.2.3 Relative Importance Index

4 DATA COLLECTION AND ANALYSIS
4.1 Introduction
4.2  Literature Analysis
4.3 Expert’s Interview
4.4  Questionnaire Data Collection
4.4.1 Normality Test
4.4.1.1 Skewness & Kurtosis
4.4.1.2 The histograms and Q-Q plot
4.42 Cronbach Alpha
443 Mean Value
4.3.4  Relative Importance Index (RII)

5 DISCUSSION OF RESULTS
5.1 Introduction
5.2 Key Problem Face by Water Authorities
5.2.1 Infrastructure Challenge
5.2.1.1 Water Treatment Plants

37

37
38
39
40
40
41
41
43
44
44
44
45
46
46

47
47
47
48
55
57
58
58
61
62
68

75
75
76
76
76



5.2.1.2 Distribution Network
5.2.1.3 Pressure Management

5.2.1.4 Water Quality

5.2.2  Internal Capability
523 Water Source
524  Funding

5.3 Implication of This Problem toward Efficiency

Water Supply

5.3.1  Economic Impact
5.3.2  Social Impact
5.3.3 Budget

5.4 Conclusion

CONCLUSION AND RECOMMENDATION

6.1 Introduction

6.2 Objective 1: Identify key problems that effect
efficient water supply system in Kedah

6.3 Objective 2: To evaluate implication of this
problem toward efficient water supply in Kedah

6.4  Objective 3: To evaluate potential strategy in
improving efficiency to overcome problem of water
supply system in Kedah.

6.5 Recommendations

REFERENCES

APPENDICES A -M

77
78
79
79
80
81
81

81

82

83

83

84

84

84

85

86

87

88
91-109



TABLE NO.

2.1

2.2

2.3

2.4

3.1

3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

LIST OF TABLES

TITLE
Treatment Plants Capacity & Production 2013-2014
(Source: SPAN statistic year 2015)

Pipe Type and Length Breakdown (KPMG 3 Year
Proposal Plan, 2012)

Kedah Water Management by Zone

Statistic of NRW in Malaysia for 2013 & 2014
(Source from SPAN)

Research Design Methodology

Structure of Questionnaire Form

Likert scale for level of compliance (Gates, 2012)
Content of Document Search

Respondent Background for Interviewee.

Content Analysis for Expert Interviews
Job Descriptive For Respondent
Respondent Position / Post

Categories and sub-categories of questionnaire
Survey.

Summary of Descriptive Statistic of Normality

Summary of Descriptive Statistic of Normality
Skewness and Kurtosis Table

PAGE

14

15

34

39

42

42

43

49

49

55

55

56

57

59

Xi



4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

Summary of Internal Consistency of Problem,
Implication & Strategy — Cronbach Alpha

Mean & Standard Deviation for Key Problem
Mean & Standard Deviation for Implication of the Problem
Mean & Standard Deviation for Potential Strategy.

Mean & Standard Deviation (Summary of Statistic for
Problem, Implication & Strategy.

Relative Importance Index for Key Problem

Relative Importance Index for Implication
of Problem

Relative Importance Index for Implication
of Strategy

62

63

65

66

67

69

71

73

Xii



FIGURE NO.

1.1

2.1

2.2

2.3

2.4

2.5

2.6

4.1

4.2

4.3

4.4

4.5

4.6

4.7

LIST OF FIGURES

TITLE

Research Methodology Diagram

Typical Water Supply System

Water Treatment Process Diagram
Pelubang Water Treatment Plant

Bukit Pinang Water Treatment Plant

Bukit Pinang Water Treatment Plant
Typical of Water Treatment Process
Categories of Questionnaire Chart

Normal Q-Q Plot & Boxplot for Problem
Normal Q-Q Plot & Boxplot for Implication
Normal Q-Q Plot & Boxplot for Strategy
Bar Chart for RII Index - Key Problems
Bar Chart for RII Index -Implication of the
Problem

Bar Chart for RII Index — Potential Strategy

PAGE

12

12

13

32

56

60

60

70

72

xiii



APPENDIX NO.

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX M

LIST OF APPENDIX

TITLE

Expert Interview Questions
Survey Questionnaire

Mean & Standard Deviation (Summary of
Statistic for Problem, Implication & Strategy)

Respondent Experience In Water Sector
Code For Key Problem

Code For Implication Of The Problem
Code For Potential Strategy

Document Search — Paper Cutting
Document Search — Paper Cutting
Document Search — Paper Cutting
Document Search — Paper Cutting
Document Search — Paper Cutting

Document Search — Paper Cutting

PAGE

91

94

100

101

102

103

104

105

106

107

108

109

Xiv



XV

LIST OF ABBREVIATIONS

AC Pipe Asbestos Cement Pipe

CMR Construction Management Research
NRW Non-Revenue Water

MLD Million Litre per Day

PAAB Pengurusan Aset Air Berhad

RII Relative Importance Index

SAJ Syarikat Air Johor

SPAN Suruhanjaya Perkhidmatan Air Negara
SADA Syarikat Air Darul Aman

WTPs Water Treatment Plants



CHAPTER 1

INTRODUCTION

1.1 Introduction

Managing water supplies and ensuring the availability of clean and potable
water has become a worldwide issue. Every year, many conferences, seminars and
workshops ware held around the world to discuss towards better water supply
management system. Report by UN stated that by 2050, global water demand is
projected to increase by 55%, mainly due to growing demands from manufacturing,
thermal electricity generation and domestic use (United Nation, 2015). Water is not
only essential for human survival but it is also critical for industries such as
agriculture and technology manufacturing. As water scarcity becomes a more
pressing issue. Many parties are looking for effective ways to reduce water

consumption (Rodriguez, 2014).

Malaysia receives abundant rainfall averaging 3,000mm annually that
contributes to an estimated annual water resource of some 900 billion cubic meters.
About 97% of our raw water supply for agricultural, domestic and industrial needs
are derived from surface water sources primarily rivers. Malaysia has 189 river
basins - 89 in Peninsular Malaysia, 78 in Sabah and 22 in Sarawak (WWF, 2012).



Therefore Malaysia should not have a crisis regarding water resources. However, the
water supply system situation for some parts of the country changed to national crisis
if this problem are not been well addressed from now. The growth in population and
expansion in urbanization and industrialization are imposing growing demands that
effect capacity of water treatment production, water supply pressure, expansion of

pipe reticulation besides sustaining water quality standard.

Currently, all water authorities in peninsular Malaysia had been privatized.
With full privatization of the water sector it becomes the main thrusts of the
government’s long terms objective of achieving greater effectiveness and cost
reduction. Management of water supply system needs technical and engineering
knowledge upgrade to perform good services to consumer and it must start from its

finding water resources until satisfaction supply to the public.

In 11™ Malaysia Plan, government also focus about transforming the rural
water supply programme toward supply clean and treated water directly to each
household expand and this involve connecting households to the meter stands of the
reticulation systems. In addition, alternative systems such as gravity feed, tube wells
and rain water harvesting be used in remote and isolated areas. 99% coverage of
access of clean and treated water be provided to rural houses reaching 90,000

additional houses (11™ Malaysia Plan).

Despite problems faced by water sectors, including water supply and water
treatment none can be as pervading in determining the success or failure of water
management in a country than governance (Chan, 2001). Hence, if a country has bad
water governance, its water supply management system would not be managed

sustainably.



1.2 Problem Statement

Kedah is a northern state in Malaysia Peninsular which encountered many
problems in water supply management. Even the state or federal government invest a
lot of money to implement the water supply project in Kedah, the problem in
delivering clean water to the user still cannot be resolved. There are a lot of
complaints by consumer through newspaper which highlighted about their
dissatisfaction towards services provided by state water authorities. The significant
of this study is to look at the key problems and proposed potential strategies to
overcome the problems. Report from Suruhanjaya Perkhidmatan Air Negara (SPAN)
stated that Kedah water authority which is Syarikat Air Darul Aman (SADA) operate
all the WTPs under over capacity (SPAN, 2013). This is not a single problem that
faced by Kedah water authorities but the problem also appear through all the water

supply process.

I. Inadequate amount of clean water produced by water treatment plants

ii. Insufficient water distribution coverage

iii. Low quality potable water due to water drinking standard by Ministry
of Health

iv. Improper water supply management system

1.3  Aim and Objectives of The Study

The aim of this study is to evaluate common problems and strategy to
improve water supply system in Kedah. To attain this aim, the following objectives

are pursued:



i. To identify key problems that effect efficient water supply
system in Kedah.

ii. To evaluate implications of this problems towards efficient
water supply in Kedah.

iii. To evaluate potential strategies in improving efficiency to

overcome problems of water supply system in Kedah.

1.4  Scope and Limitation

The focus of the study is to evaluate which area in Kedah that are mostly
affected by water supply management system in Kedah. The scope of studies is to
look into conceptual design and technical problem; management problem; quality
problem; social impact and allocation in relationship to pursue the aim. Expert in
water supply management system and individual from various water supply
management background like consultants, contractors, SADA staff and client of the
project becomes respondent for this study as they are also the consumers. This study
also not focus too detail in calculation part whether from civil nor mechanical

component.



15 Research Flow Chart

Figure 1.1 show the research flow chart in order to pursue aim and objectives for this

study.
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Figure 1.1: Research Flow Chart Diagram
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