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Solid waste is a problem in most of the cities in the world. All human activities discharge wastes
daily into environment, solid waste quantity will increase gradually due to population and economic
growth. Increased solid waste generation could cause much damage to the environment such as air
pollution, water pollution that can effect the health of human beings. The sanitary landfill is a safety
operation for solid waste disposal.

the present study, physical environmental geology parameters which include slope, surface
water, groundwater, geology, geomorphology, possibility flood-prone area, soil characteristics, forest, land
use, intensive area/urban, heritage, and land requirement were considered for site selection. GIS is the
major tool for database creation and analysis. As a result, 17 suitable areas for sanitary landfill were
selected. Consequently, 17 suitable areas were calculated by socio-economic parameters for potential
area priority using Weight-Rating System. The weight factors were assigned and directly expressed their
relative important factors, as well as the higher number to other more important factors. For the present
study, the weight of 0.4, 0.4, 0.15, and 0.05 were given to distance from suitable areas to waste origin of
Muang Chachoengsao (DSWMC), distance from suitable areas to waste origins of icipal/sanitary of
Changwat Chachoengsao (DSWCC), land price, and area for an extension, respectively. The distance
from suitable areas to waste origins of municipal/sanitary of Changwat Chachoengsao were subdivided
into two sub-parameters, namely, average of DSWCC, and standard deviation of DSWCC of which their
weight were 0.35, and 0.05, respectively. The rating scale includes values in an arbitrary range of 1t0o 5. A
value of 5 expresses the best capability, while the first priority suitable area is the highest score. Result
from this step, Ladkrathing2 and Kuyaimeel reveal the same highest score that was 4.35 points. After the
completion of analysis, some potential areas were selected for site observation. As a result, Tha Takiabl 1
Tha Takiab2, Lad Krathingl, and Lad Krathing2 have a potential for preliminary sanitary landfill.
From this study, GIS database, suitable areas map, and potential areas priority map were

created. Besides, GIS database will be utilized to apply for other project in the future.

Department............ Geology........ Student’s signature ol e o L Rt T
Field of study......... Geology...... Advisor’s signature Pz 2%

Academic year......... 2001.......... Co-advisor’s signature



ACKNOWLEDGEMENT

The auther is indebted to a number of individuals and organizations for

their constant support and encouragement towards the successful completion of this

study.

The auther wishes to express the deepest gratitude to Assoc. Prof.
Thanawat Jarupongsakul, Ph.D., her advisor, for his suggestions and valuable guidance
throughout the study, Assist. Somchai Nakapadungrat, Ph.D., Mr. Chaiyan Hinthong for
their time and willingness to serve as committee members, and for valuable comment,

especially Mr. Chaiyan Hinthong, M.S., for his help in improving the English.

Profound thanks are expressed to Mr. Krai Tungsanga, Managing
Director of Pyramid Development International Corp., Ltd., for the opportunity, which

allowed the author to pursue graduate studies at Chulalongkorn University.
Sincere thanks are due to government organizations for their information.

The author would also like to wish thankful to Miss Kannika Kumwong for
technical advice, Mr. Surasak Boonlue, and Mr. Worawut Tantiwanit, for their suggestion

and valuable guidance.

The appreciation is extended to all of the author’s friends, especially
Miss Hathaithip Thassanapak, Miss Udomporn Chuang Cham, Miss Praphaporn

Khuasida, and Khun Bundit Prasitnaraphan for their encouragement.

Most sincere thanks are extended to her parents, sister, and brother for

their valuable loves, supporting, and encouragement.



CONTENTS

Page

ABSTRACT IN THA . oot e e ettt s v
ABSTRACT IN ENGLISH....coiiiiiiiiieeeeerees e \%
ACKNOWLEDGEMENT ..ottt e e e e e e e e e Vi
CONTENTS .ottt e ettt a s s e e e e e e e e aaeaaaaaaaeaeens VI
LIST OF TABLES . .....o oottt a e e aaaa e e X
LIST OF FIGURES. .....oottttttiitiisiiis ettt e e e e e e e e e e e e e aae e Xl
CHAPTER INTRODUCTION. ....cttitiiiiiiiiiiiiiieess s e ee e e et ee s e eeeeeeaaseasesnsnennnnnnn 1
11 THE StUAY AT@ @ ..ueeiii ittt ettt ettt e e eeeaaaees 1

1.2 The Objective and Scope of The Study.....occceeeeeiviiiiiiiiiiiiiieeee, 2

1.2.1 Objective of The Study......ccccvviviiiiiieee e, 2

1.2.2 Scope Of The STUAY oot 2

1.3 MethOdOlOgY......eeeieeiiiiiiiee et 4
CHAPTER 2  LITERATURE REVIEW.....ccoiiiiiiiiiiiieeees e 7
2.1 PrevioUS WOTKS. ... .coiiiiiiiie ittt 7

2.2 Sanitary Landfill Definition.............coooiuiiiiniiiii e 8

2.2.1 Solid Waste Definition............c.euiiiiiiiiee e 8

2.2.2 SOlid WaSLE SOUICES.......ciiiiiiiiiiieeiiieie ettt e e eiie e 8

2.2.2.1 Domestic/Residential Solid Waste............ccccoecviveernnen 8

2.2.2.2 Municipal Solid Waste...........cccueeiiiiiiiiiieiieeee e 9

2.2.3 Sanitary Landfill Methodology........ccccceovviiiiiiiiiiiiiieee e, 10

2.2.3.1 Definition of TermMS.......cooviiiiiiiiiiii e 10

2.2.3.2 Landfill Method........cooiiiiiiiiiiiiie e 12

2.2.3.3 Cover Material......cccooouiiiiiiiiiiiee e 15

2.2.3.4 Landfill Base LINersS.....ccccoccuieieiiiiiiiiei e 16

2.3 Standard and Criteria Consideration...........coccoeveeriiiiiene e 17

2.3.1 Positive Criteria Consideration..........cccevveiiiieeieiiiiiiee e, 17

2.3.2 Negative Criteria Consideration..........cccccovvuiieee e, 19



CONTENTS (continued)

Page

CHAPTER 3 ENVIRONMENTAL SETTING.....cottttiiiiiiiiiiiiiiieenne e 21
3.1 SOCIO-ECONOMIC......eiiiiiiiiiii e 21
3.1.1 Social CoNAItIONS....ccueiiiieii i 21
3111 AdMINISTration........coooiiiiiiie e 21

3.1.1.2 POPUIAtioN...cciiieee e 23

3.1.1.3 Educational and Health Services.........cccccccvviiiieeennnnn. 23

3114 REHQION. . utiiiiiiiie et 23

3.1.1.5 Water Supply and ElecCtriCity............cccccvvvvvvrrrieeneenninns 26

3.1.1.6 Transportation and Communication...........cccccceeeeeeennn. 26

3.1.2 Important ECONOMICS.......uviiiiiierieaeiiiiiieieiree e e e e e s 26

B I 2 A N o o U (1 = R R 26

3122 INAUSTIY it e e e e 29

3.1.2.3 Provincial ProducCt.........cccccccinuiiiieiiniiece e 29

3.1.2.4 Recreation and Tourism Attractions..........ccccoeccvveeeenee 30

3.2 Physical ENVIFONMENT.....uuiiiiiiiiii it r e e 33
3.2.1 TOPOGrapPRY e ———————— 33
3.2.2 ClIMALE e e 33
3.2.3 GROIOGY ittt ——— 40
3.2.3.1 Sedimentary and Metamorphic Rocks......................... 40

3.2.3.2 1gNE0US ROCKS.....cceiiiiiiiiiiiieece e 43

3.2.4 Geomorphological Setting...........coeeciiiiiiiiiee e 44
3.24.1 Tidal ZONE.ueiiiiiiiiiiiee et 44

3.2.4.2 Brackish SWampsS......ccccovviiiiririeeee e e e e ae e 44

3.2.4.3 Delta PlaiN.....ccooiiiiiiiiiiiiiee e 44

3.2.4.4 FIOOAPIAINS...ciuiiiiiee e a e 45

3.2.4.5 TRITACES. ..ottt e e 47

3.2.4.6 Mountains and HillS.........ccccceiiiiiiiiii e 48

3.2.5 Geological Resources and Geological structure..................... 48



3.25.1 Mineral Resource
3.2.5.2 Construction Material Resource
3.2.5.3 Geological structure
3.2.6 Water Resources and Flood Hazard
3.2.6.1 Surface Water Resource

3.2.6.2 Groundwater Resource

CONTENTS (continued)

CHAPTER 4 THE ANALYTICAL RESULTS OF POTENTIAL

AREA FOR SANITARY LANDFILL

4.1 Land Requirement for Sanitary Landfill Calculation
4.1.1 The Quantities of Solid Waste Calculation
4.1.2 Land Required Calculation

4.2 Preparation Database and Analysis Using GIS Technique
4.2.1 Criteria Identification

4.2.1.1 Positive Criteria
4.2.1.2 Negative Criteria
4.2.2 GIS Analysis
4.2.2.1 Positive Mapping
4.2.2.2 Negative Mapping
4.2.2.3 GIS Technique
4.3 Potential Area Priority Using Weight-Rating System

4.4 Field Observation

CHAPTER 5 CONCLUSION AND RECOMMENDATION

5.1 Conclusion...........

5.2 Recommendation

Page

48

48

50

50

50

50

58

61

64

70

70
70
73
79
79
79
80
81
82
88
88
93
97

106

106

107



CONTENTS (continued)

Page
REFERENCES.........cooiii et e e et e eeaeaaaa s 108
APPENDIDX A e 112
APPENDIX Bi.ooe e 123
APPENDIX € v 129
APPENDIX Do 143

BIOGRAPHIY ...ttt 146



Table 1

Table 2.1
Table 2.2
Table 3.1
Table 3.2

Table 3.3

Table 3.4

Table 3.5

Table 3.6

Table 3.7

Table 3.8
Table 3.9
Table 3.10
Table 3.11
Table 4.1

Table 4.2

Table 4.3
Table 4.4
Table 4.5
Table 4.6
Table 4.7
Table 4.8
Table A1

LIST OF TABLES

The Outline of Different Types of Data.........ccccccevviieeeernnnee.
Ternary Diagram Showing Soils Suitable for Cover Material.
Summary of Deltaic Sequences and Characteristics...........
Population of Each Municipal/Sanitary During 1983-1993....
Number of Industrial Establishments, Capital and

Employees by Type of Industries : 1998...........cccccevveinnnns
The Gross Domestic Product and Gross Provincial Product
at Current Market Price During 1975-1998...........cccccvvveeeen.

Gross Provincial Product at Current Market Prices

by Industrial Origin During 1992-1996.............cccccivivvieeeeeeeennn.

The Daily Mean Dry Temperature of Changwat
Chachoengsao in 1995... ...
The Mean Annual Rainfall and The Mean Monthly Rainfall
of Each Station in Changwat Chachoengsao

DUuring 1967-1999.......ciiiiiiieieiiieiciieer e
Landform and The Possibility of Flood-Prone Area
ClasSifiCatioN.......coiiiiiiiiiiieii e
FOrESt USE.. ..
Watershed Classification..........ccccoocuueeiiiiiiiiiiinii e,
Characteristic of Soil Unit in Changwat Chachoengsao......
EXISting Land USE........cooiiiiiiiiiiiiiiiiei e ee e
The Quantities of Each Type of Solid Waste that are
Produced Changwat Chachoengsao.................cccuvveeee.
Land Requirement for Sanitary Landfill in

Changwat Chachoengsao..........cccccceevveeeeeiii e,
Summary of POSitive Criteria..........ccoueeeiiiiiieeen e
Summary of Negative Criteria...........c.ooevevvviviirereeee e,
Summary of Suitable Area Classification.................cccuvveee.
Summary of The Weight of Socio-Economic Parameter......
Summary of Rating Value (20 Percentile Interval).................
Priority of Potential Area.........ccccevveeeveeeeiiiiiiieeeeeeee e
Growth Rate for Calculation of Number of Population by

Municipalities and Sanitaries During 1994-2013 of

Changwat Chachoengsan...........ccccveveeeeeeee i,

Page

15
18
24

29

30

36

37

58
61
61
65
68

74

78
79
80
83
94
94
98

31

113



Table A.2

Table A.3

Table A.4

Table A5

Table A.6

Table A.7

Table B.1

Table B.2

Table B.4

Table C.1

Table C.2

Table C.3

Table C.4

Table C.5

Table C.6

Table C.7

Table C.8

Table C.9

Table C.10

LIST OF TABLES (continued)

Predicted Number of Population of Municipal/Sanitary
Changwat Chachoengsao During 1994-2013.................
The Quantities of Solid Waste o Each Municipal/Sanitary in
Changwat Chachoengsao..........cccccccevveeeeeeiiiiciiiiiieee e,
The Physical Characteristics of Solid Waste in
Municipalities/Sanitaries of Changwat Chachoengsao........
Total Volume of Compacted Solid Waste.........ccccccvveeeeeennnns
Calculation Method for Compacted Solid Waste Area.........
Calculation Method for Land Requirement..........ccccceeeeeenne.
Physical Condition Evaluation for Suitable Area Selection
From SOil Map.....ccooiiiiiiiiiiiiicie e e e
Geological condition Evaluation for Suitable Area Selection
From Geological Map.....cccccceveeeiiiiienciiiniieeeeeeeen.
Geological condition Evaluation for Suitable Area Selection
From Groundwater Map.........cccoveeeieeiieenieeeeesieeseee e
Values of Each Socio-Economic Criteria of Each Suitable
Area for Weight-Rating Calculation...............cooccevcvvvveeeennnnnn.
Distance from Suitable Area to Waste Origins of Municipal/

Sanitary = Changwat Chachoengsao..........ccccccceeeeeeeiiiiinnns

Priority of Potential Area (Using Average:SD = 0.40:0.00)...
Priority of Potential Area (Using Average:SD = 0.35:0.05)...
Priority of Potential Area (Using Average:SD = 0.20:0.20)...
Priority of Potential Area (Using Average:SD = 0.05:0.35)...
Priority of Potential Area (Using Average:SD - 0.00:0.40)...

Priority of Potential Area (Using Land Price:Area for
an Extension = 0.15:0.05)......cccuiiiiiieiiiiiiiiiiieeiie e
Priority of Potential Area (Using Land Price:Area for
an Extension = 0.10:0.10).....cccuviieiieeiiiiiiiiieereee e
Priority of Potential Area (Using Land Price:Area for
an Extension = 0.05:0.15).......ccccoiiiiiiiiiiiiiinnee e

Table C.11 Priority of Potential Area by Using 25 Percentile...................

Table D.1
Table D.2

Soil Profile Description of Tha Takiab 1.........ccccccccvvviiiiinni.
Soil Profile Description of Lad Krathing 1........cccccccevveeverinnnes

114

116

118
119
120

124

126
128

130

131
133
134
135
136
137

138

139

140

141

144
145

Xl



LIST OF FIGURES

The StudY Ar€a.....cc.uvviiiiiiiiieeee e
The Schematic Diagram of Methodology................
The General Features of a Sanitary.................cc......
Trench Method.........ccoiiiiiiii e
Area Method..........ccoeiiiiiii e
Ramp Method.........covvivieiiiiiiee e
Basement Layer System (Germany).............cceee....
Point Bar Geologic Model.............cooovvcciiviieneenneenn.
Administration Boundary Map..........cceeeecvvvvvieeennnnn.
Location of SChools...........ccccoouiieiiiiiiiiiiieeeeee
Transportation System Map......cccccceeveerieenieeeninenns
Agriculture in Changwat Chachoengsao.................
Recreation and Tourism Attraction Map..................
TopographiC Map......cccccovvieiiiieiee e,
SIOPE MAP..iiiiiiiiiie i
The Mean Annual Rainfall and The Mean Monthly

Rainfall of Each station..........c..ccccceviniiiiiiiiiieenees
WiNd DireCtion.......coeeeivieeeiiiiiniiiii e
GeologiCal Map......cuieieeeeei i

Geomorphological Map......cccccceeeiiiiiiiiiiiiiieeeee e,
Geological Resources & Geological structure Map
Characteristic of Bang Pakong River......................
Surface Water Resource Map..........ccceevverieeeveennnn.
Groundwater Aquifer Map........ccccovvvvveieeeeenieiienns
Expected Well Yield of Groundwater Map.............

Groundwater Quality Map......cccccceeveveeeeeeiiciiiiiienn,
Groundwater Contour Map.......ccccceeeeeeeeeeicnnvvnveeennn

Landform Map.........cocccciiiiiiieeeeeee e
Possibility Flood-Prone Area Map............cccccvvvvennen.
FOrest USE Map......cocvevieriiienieenieesieenieeesiee e
Watershed Map..........cccccviiiieiiieee e
SOl MAP.ciiiie i
LanduSe Map.....uueueieeeieeeiiciiciireie e

Suitable Physical Condition Map (Soil Map)...........

13
13
14
16
18
22
25
27
28
32

35

38
39
42
46
49
51
52

55
56
57
59
60
62
63
67
69



XV
LIST OF FIGURES (continued)

age
Suitable Geological Condition Map (Geological Map)... 85
Suitable Geological Condition Map (Groundwater Map) 86
POSIIVE MaAP...iiiiiiiiiii i 87
NEegatiVe Map......ccoovii i e e e 90
Analytical Model of Potential Solid Waste Disposal

Area Selection Using GIS Technique........ccccccveeeeiinnnes 91
Suitable Areas Map.....cccccveeeee i 92
Potential Map.......c.oooiiiiiiiieiir e 99
Tha Takiab 1 Site........ccooiiiiiiiiiiie e, 100
Soil Characteristic at Tha Takiab 1 Site............cccceeennee 100
Ladkrathing L SIte......uuuviiiiiieeeee i ee e 102
Soil Characteristic at Ladkrathing 1 Site...........cccceee...... 102
Ladkrathing 2 SIte......c.uiiiiiiieeiieis e 103
KUyaimee L Site....iiieei it a e 103
KUYaimee 2 Site.......cccceiiiiiriieeiee e s eee s e e e e e e e e e 104
Ban Nong Yang RESEIVOIr.........cccuuvieieeeeeeeeieeicienineeeens 105
The Conceptual Model of Sanitary Landfill Design........ 122

Route Map (Sources to Landfill)........cccccoveveeeeeriiiiinns 142



	Cover (Thai) 

	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



