CONTENTS

Page

ABSTRACT v
ACKNOWLEDGEMENTS viii
LIST OF TABLES - ix
LIST OF FIGURES xi
LIST OF PLATES xiii
LIST OF ABBREVIATIONS xiv
CHAPTER 1: INTRODUCTION 1
CHAPTER 2: LITERATURE REVIEW 10
2.1 Landfill 10

2.1.1 Class 1 Sites 12

2.1.2 Class 2 Sites 15

2.1.3 Class 3 Sites 15

2.1.4 Modern Sanitary Landfills 16

2.2 Waste Disposal 18

2.3 Composition of Municipal Waste 21

2.4 Decomposition of Municipal Waste 24

2.4.1 Understanding Biological and

Chemical Processes in Landfill 24



Page

2.4.2 Stage I: Initial Adjustment 28
2.4.3 Stage II: Transition 28
2.4.4 Stage I11: Acid Formation 29
2.4.5 Stage IV: Methane Generation 29
2.4.6 Stage V: Final Maturation 30
2.5 Landfill Leachate 31
2.5.1 Introduction 31
2.5.2 Leachate Production 32
2.5.3 Leachate Composition 35
2.5.4 Leachate Migration 41
2.6 The Soil Environment 45
2.6.1 Soil Physical Properties 46
2.6.2 Soil Chemical Properties 53
2.7 Soil Attenuation 55
2.7.1 Physical Mechanism 56
2.7.2 Chemical Mechanism 58
2.7.3 Biochemical Mechanism 60
2.8 Groundwater and Surfacewater Pollution 61
2.9 Heavy Metals in Soil and Landfill Leachate 64



Page

CHAPTER 3: MATERIALS AND METHODS 68
3.1 Field Site 68
3.2 Soil Sampling 70
3.3 Soil Characterization 72

3.3.1 pH 72
3.3.2 §pecific Gravity 72
3.3.3 Moisture content and Organic Matter 72
3.3.4 Particle Size Analysis 73
3.3.5 Heavy Metal Contents 73
3.4 Leachate Sampling 74
3.5 Leachate Characterization 75
3.5.1 Conductivity and pH 75
3.5.2 Total Suspended Solids 76
3.5.3 Biochemical Oxygen Demand 76
3.5.4 Chemical Oxygen Demand 77
3.5.5 Total Organic Carbon 79
3.5.6 Kjeldahl Nitrogen 79
3.5.7 Determination of heavy metal 80

3.5.8 Other Determinations 81

- iii -



CHAPTER 4: RESULTS AND DICUSSION
4.1 Waste characterization in Sabak
Bernam landfill
4.2 Soil Studies
4.2.1 Introduction
4.2.2 Physical characterization of soil
4.3 Concentration of heavy metals at different
depths (Vertical distribution)
4.4 Horizontal distribution of heavy metal
at Sabak Bernam landfill
4.4.1 Heavy metal concentration in topsoil
at different sites
4.4.2 Lateral distribution of heavy metal
among the 3 study sites
4.5 Leachate Studies
4.5.1 Introduction
4.5.2 Characterization of Leachate for

Sabak Bernam landfill

CHAPTER 5: CONCLUSION

CHAPTER 6: REFERENCES

—iv-

Page

84

84

86

86

87

92

101

101

103

112

112

113

118

122



	BQE0002.TIF
	BQE0003.TIF
	BQE0004.TIF
	BQE0005.TIF

