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Abstract

The study aims at identifying the overall environmental quality of Savar Pourasava. Different types of
environmental pollution are recognized along with their major causes and levels of severity. With the
increasing amount of urban sprawl of Dhaka in recent years, the peripheral cities around Dhaka are
increasingly becoming urbanization and industrialization hotspots. There is however a deterioration of
overall environmental quality accompanied with the fast development. The overall quality of air, water, soil
and also the sound level were also assessed as part of the study. The study tried to recognize the major
parameters of environmental quality by assessing their causes and assessing the level of severity. The spatial

distribution of severity of these parameters was also recognized as part of the findings.

The overall methodology followed a series of steps including both collection of primary and secondary data.
Primary data collection was conducted by a detailed questionnaire survey to assess the levels of severity,
the types of pollutions and their associated environmental impacts. A sample size of 267 questionnaire

surveys was estimated keeping a 95% confidence limit and error of 6%.

Land use change analysis between 1981 to 2017 was generated using satellite image classification. Spatial
analysis of severity was conducted using two separate weighted overlay techniques, firstly using equal

weights for all pollutions and secondly using weight according to the causal factors of pollution.

Major results of the study may be summarized as follows. From spatial analysis of severity, it is seen that
ward numbers 1, 6 and 9 are most susceptible to pollution with severity levels of 4 in a 1 to 5 scale, that
indicates that these wards have high levels of severity. The overall distribution shows that the wards that
are on the peripheral area of the Pourasava have higher levels of pollution. From Land use change analysis
it is seen that both the amounts of vegetation and water in the area has decreased by 35% and 23%
respectively between 1981 and 2017. Therefore, the study first identified the environmental problem and
then further identified the particular environmental problems in details. According to the assessment of
people’s perception, the level of water, air, sound and soil pollutions is increasing in the Pourasava. Disposal
of solid waste, chemical disposals and also leakages in sewerage lines have been identified as key causes
of water pollution. Open incineration and solid waste disposal are identified to be key reasons for air
pollution. Faulty vehicles and hydraulic horns contribute most to sound pollution. Land fill sites are
identified to cause the greatest amounts of soil pollution. Detergent production industries and dyeing
industries are identified as causing the maximum pollution from industries. The study shall help with ward-

level plans for promoting sustainable development in Savar Pourasava.

Vii



TABLE OF CONTENTS

CONTENT PAGE NO
Declaration iii
Certificate of the Supervisor v
Acknowledgement v
Dedication vi
Abstract vii
Table of Contents vili-xvi
List of figures XVii-xix
List of Tables XX
List of Photographs XX1
Abbreviations XX1i-Xx1i1
References 152-155
Appendix 156
CHAPTER ONE: INTRODUCTION
CHAPTER TOPIC PAGE NO
Chapter One |Introduction 1-10
1.1 Prologue 2-3
1.2 Background of the Study 3-5
1.3 IAims and Objectives 5
1.4 Details of the Study Area 6
1.4.1 General Description 6
1.4.2 Geographical Location 7
1.5 Rationality 9
1.6 Limitations of the Study 9
1.7 Conclusion 10

viii




CHAPTER TOPIC PAGE NO
CHAPTER TWO: LITERATURE REVIEW
Chapter Two [Literature Review 11-18
CHAPTER THREE: METHODOLOGY

Chapter Three Methodology 19-26
3.1 Introduction 20
3.2 Secondary Data Collection 20
33 Primary Data Collection 20
3.3.1 Field Survey 20
3.3.2 Sampling Method 21
3.33 Sample Size Determination 21
333a Margin of error 22
333D Confidence Level 22
34 Data Analysis 22
3.5 Satellite Image Processing 23
3.6 Technique of Environmental Quality Analysis in Savar Pourasava 23
3.6.a Weighted Overlay Using Equal Weighted Method 23

3.6.b Weighted Overlay Using Causal Factors 24-25
3.7 Justification of Methodology 26

CHAPTER FOUR : THEORETICAL FRAMEWORK OF ENVIRONMENTAL QUALITY

Chapter Four [Theoretical Framework Of Environmental Quality 27-45
4.1 Introduction 28

4.2 Components of the Environment 28-29
4.3 Influential Factors of Environmental Quality 29

4.3.1 Industrial Pollution 29-30
43.1a Toxic Chemicals 30




CHAPTER TOPIC PAGE NO
43.1.b Industrial Consumer Products 30
43.1.c Hazardous Waste Streams 31
43.1d Greenhouse Gas Emissions 31
43.1.e Existence of Numerous Small Scale Industries 31
4.3.1.1. Degradation and Depletion of Natural Resources 31-32
43.1.g [Use of Outdated Technologies 32
4.3.1.h Deficient Institutionalization of Anti-pollution Policies 32
4.3.14 Lack of Effective Industrial Land use Planning 32

4.3.2 ‘Water pollution 32-33
432a Sources of Water pollution 33
43.20b Causes of Water pollution 33
432.c Factors That Affect Water Quality 33

433 Sound Pollution 34

434 Air Pollution 35
43.4.a The Air Quality Index (AQI) 36

4.3.5 Soil Pollution 37
435a Sources of Soil Pollution 38

4.4 Environment Impact Assessment 38

4.4.1 Environment Impact Assessment Process 38-40

4.4.2 Resources 41

443 Screening 41

4.4.4 Scoping 41

4.4.5 Prediction and Mitigation 41-42

4.4.6 Management and Monitoring 42

4.4.7 |Auditing 42

4.4.8 Public Participation 43




CHAPTER TOPIC PAGE NO
4.49 Managing Uncertainty 43-44
4.4.10 Baseline Studies 44
4.4.11 The ICID Check-list 44
4.5 Conclusion 45

CHAPTER FIVE: LANDUSE CHANGE AND ENVIRONMENTAL
QUALITY IN SAVAR POURASAVA

Chapter Five [Land use Change and Environmental Quality In Savar Pourasava 46-54
5.1 Introduction 47
5.2 Overall changes in Land use in Savar Pourasava from 1980-2017 48-50
53 Changes of The Water Bodies And Environmental Quality 51
5.4 Changes of Vegetation and Environmental Quality 52
5.5 Changes of Settlements and Built up Area in Savar Pourasava 53
5.6 Conclusion 54
CHAPTER SIX

POLLUTION AND QUALITY OF ENVIRONMENT IN SAVAR POURASAVA

Chapter Six |Pollution And Quality Of Environment In Savar Pourasava 55-121
6.1 Water Pollution and Quality of Savar Pourasava 55-76

6.1.1 Introduction 56-57
6.1.2 Severity of Types of Water Pollution and Water Quality in Savar Pourasava 58
6.1.3 Industrial Effluents and Water Quality in Savar Poursava 59
6.1.4 Leaking Sewerage Lines and Water Quality in Savar Pourasava 60
6.1.5 Printing Press Chemicals Material and Water Quality in Savar Pourasava 61
6.1.6 Oil and Gas Spillage and Water Quality of Savar Pourasava 62
6.1.7 Bathing of Live Stocks and Water Quality of Savar Pourasava 63

Xi




CHAPTER TOPIC PAGE NO
6.1.8 Open Defecation and Water Quality of Savar Pourasava 64
6.1.9 Poison for Fishing and Water Quality of Savar Pourasava 65

6.1.10 Household chemicals and Water Quality of Savar 66
Pourasava
6.1.11 Polythene and Water Quality of Savar Pourasava 67
6.1.12 Dumping of Solid Waste 67
6.1.13 Construction Materials and Water Quality 68
6.1.14 Sedimentation and Water Quality 69
6.1.15 Livestock Wastes and Water Quality 69
6.1.16 Pesticides and Fertilizers 70
6.1.17 Waste Disposals in Ponds 70
6.1.18 Discussions of Results 70
6.1.19 'Waste Disposal in Ponds and Quality of Water in Savar Pourasava 71
6.1.20 Leakage in Sewerage Lines 71-72
6.1.21 Household Chemicals 72
6.1.22 Spatial Dimensions of Severity of Water Pollution 73
6.1.23 Analysis of Results 73-74
6.1.24 Overall Water Pollution Using Causal Factors 75-76
6.2 AAir Pollution and Quality in Savar Pourasava 77-96
6.2.1 Introduction 77-78
6.2.2 IAir Pollution in Savar Pourasava 79
6.2.3 'Vehicular Emissions and Air Quality 79-80
6.2.4 Brick Field Emissions and Air Quality 80

Xii




CHAPTER TOPIC PAGE NO
6.2.5 Petrol Engines and Air Quality 81
6.2.6 Suspended Particles and Air Quality 82
6.2.7 Fossil Fuels and Air Quality 83
6.2.8 Exhausts from Industries and Air Quality 84
6.2.9 Open incineration and Air Quality 85
6.2.10 Solid Waste Disposal Sites and Air Quality 86
6.2.11 Burning Painting Materials and Air Quality 87
6.2.12 Chemical Dusts and Air Quality 88
6.2.13 Smoking Tobacco and Air Quality 88-89
6.2.14 Discussions on Results 89-91

6.2.14.1 Open Incineration 89-90
6.2.14.2 Solid Waste Disposals 90-91
6.2.14.3 Petrol Engine Exhausts 91
6.2.15 Spatial Variation of Air pollution and Savar Pourasava 91-96
6.2.15.1 Overall Severity of Air Pollution Using Equal Weighted Overlay Technique 91-93
6.2.15.2 Overall Severity of Air Pollution in Using Causal Factors 94-96
6.3 Sound Pollution and Quality in Savar Pourasava 97-106
6.3.1 Introduction 97
6.3.2 Types of Noise Pollution and Severity level 98
6.3.3 Faulty Vehicles and Sound Pollution 99
6.3.4 Hydraulic Horns and Sound Pollution 99-100
6.3.5 Heavy Factory Machinery and Sound Pollution 100
6.3.6 Loudspeakers and Amplifiers and Sound Pollution 101
6.3.7 Discussions on Results 101
6.3.8 Faulty Vehicles 102
6.3.9 Hydraulic Horns 102-103

xiii




CHAPTER TOPIC PAGE NO
6.3.10 Spatial Variation of Sound Pollution in Savar Pourasava 103
6.3.10.1 Overall Severity of Sound Pollution Using Causal Factors 105-106
6.4 Soil Pollution and Environmental Quality of Savar Pourasava 107-114
6.4.1 Introduction 107
6.4.2 Severity of Types of Soil Pollution 109
6.4.2.1 Chemical Waste 109
6.4.2.2 Waste in Landfill Sites 109
6.4.2.3 Gasoline and Diesel Leaks 109
6.4.2.4 Discussions and Results 109
6.4.2.5 Waste From Landfill Sites 109-111
6.4.2.6 Spatial Variation of Soil Pollution and Environmental 111-112
Quality of Savar pourasava
6.4.2.7 Overall Severity of Soil Pollution using Causal Factors 113-114
6.5 Industrial Pollution Of Savar Pourasava 115-121
6.5.1 Introduction 115
6.5.2 Increase of Industrial Pollution and Environmental Quality 116
6.5.3 Severity of the Types Of Industrial Pollution 117
6.5.4 Detergent Chemicals and Environmental Quality 117
6.5.5 Painting Chemicals/ Dyeing Industries 118
6.5.6 Spatial Variations in Severity of Industrial Pollution Using Causal Factors 119-120
6.6 Conclusion 121

CHAPTER SEVEN: SEVERITY OF POLLUTION IN SAVAR POURASAVA AND ITS

ENVIRONMENTAL QUALITY

Chapter Seven

Severity of Pollution in Savar Pourasava and its Environmental Quality

122-142

Xiv




CHAPTER TOPIC PAGE NO
7.1 Introduction 123
7.2 Analyzing Severity of Overall Pollution in Savar 124

Pourasava
7.3 Overall Severity of Pollution Using Causal Factors in Savar Pourasava 125
7.4 Discussions of Results 127-128
7.5 Overall Quality of Environment in Savar Pourosava 129-130
7.6 Overall Quality of Air 131
7.7 Spatial Variation in Overall Quality of Air in Savar Pourasava 132-133
7.8 Overall Quality of Water in Savar Pourasava 134-135
7.9 Spatial Variations in the Quality of Water 135-136
7.10 Overall Quality of Sound Level in Savar Pourasava 137
7.11 Demerits of Noise in Savar Pourasava 137-138
7.12 Spatial Variations of the Quality of Sound Level in Savar Pourasava 138-139
7.13 Overall Quality of Environment in Savar Pourasava 140
7.14 Discussions 140-141
7.15 Conclusion 142
CHAPTER EIGHT: SUMMARY AND FINDINGS
Chapter Eight | Summary And Findings 143-151
8.1 Summary 144
8.2 Land use Changes in Savar Pourasava 144
8.3 Water pollution 145
8.4 Air pollution 145-146
8.5 Sound Pollution 146

XV




CHAPTER TOPIC PAGE NO
8.6 Soil Pollution 146-147
8.7 Overall State of Pollution 147
8.8 Overall Quality of Environment 148
8.9 Recommendations 149-150
8.10 Conclusion 151

XVi




LIST OF FIGURES

FIGURE NO NAME OF FIGURE PAGE NO
Figure 1.1 Study Area (Savar Pourasava) 8
Figure 2.1  [Relationship Between Environmental Degradation and Population Growth 13
Figure 3.1 Method of the Study (Work Flow) 25
Figure 4.1 Flow Diagram of the EIA Process and Parallel Study 40
Figure 5.1 Land use Change Between 1980 to 2017 in Savar Pourasava 49
Figure 5.2 Change in the Amount of Water Bodies Between 1980-2017 51
Figure 5.3 Change in the Amount of Vegetation Between 1980-2017 52
Figure 5.4 Change in the Amount of Settlement Between 1980-2017 53
Figure 6.1 Industrial Effluents 59
Figure 6.2 Leaking Sewerage Lines 60
Figure 6.3 Printing Press Chemicals. 61
Figure 6.4 Oil and Gas Spillage and Water Quality 62
Figure 6.5 'Water Bathing of Live Stokes Create Water Pollution 63
Figure 6.6 Open Defecation 64
Figure 6.7 \Using Poison During Catching Fish is Responsible for Water Pollution 65
Figure 6.8 Household Chemicals 66
Figure 6.9 Polythene Creates Water Pollution 67
Figure 6.10  |Creating Water Pollution Due to Construction Materials 68
Figure 6.11  [Livestock Wastes for Water Pollution 69
Figure 6.13  Spatial Variation of Using Perceptions Water Pollution in Savar Pourasava 74

XVii




FIGURE NO NAME OF FIGURE PAGE NO
Figure 6.14  Overall Water Pollution Using Causal Factors 76
Figure 6.15  [Vehicle Emission Causes Severe Air Pollution 80
Figure 6.16  Brick Fields Emission Causes Air Pollution 80
Figure 6.17  [Hydro-carbons and Lead Compounds From Petrol Engines Create Air Pollution 81
Figure 6.18  |Air Pollution is Created by Suspended Particulate Matter by Diesel Engines 82
Figure 6.19  Burning of Fossil Fuels Causes Air Pollution 83
Figure 6.20  [Exhaust from Factories and Industries are Responsible for Air Pollution 84
Figure 6.21  [Open Burning Incineration Contributing to the Air Pollution 85
Figure 6.22  Solid Waste Disposal Sites Also Causes Air Pollution 86
Figure 6.23  [Burning Painting Materials are Responsible for Air Pollution 87
Figure 6.24  (Chemical Dusts Create Air Pollution 88
Figure 6.25 [Tobacco Smoking Also Create Air Pollution 89
Figure 6.26  |Air Pollution in Savar Pourasava 93
Figure 6.27  |Overall Condition of Air Pollution in Savar Paurasava 96
Figure 6.28  |[Large Number of Faulty Vehicles Causes Sound Pollution 99
Figure 6.29  Hydraulic Horns Causes Sound Pollution 100
Figure 6.30  Heavy Machineries of Factories Emit Excessive Sound 100
Figure 6.31  |Loudspeakers and Amplifiers Use Responsible for Sound Pollution 101
Figure 6.32  |Overall Condition of Sound Pollution in Savar Pourasava Using Causal 104
Factors
Figure 6.33 Overall Condition of Sound Pollution in Savar Pourasava 106
Figure6.34 | Waste Disposal Sites in Savar Pourasava 110
Figure 6.35 Soil Pollution and Environmental Quality in Savar Pourasava 112
Figure 6.36 Overall Condition of Soil and Environmental Quality in Savar 114
Pourasava
Figure 6.37 Increasing Industries Pollute Savar Pourasava 116

Xviii




FIGURE NO NAME OF FIGURE PAGE NO
Figure 6.38 Detergent Chemical Creates Industrial Pollution 117
Figure 6.39 Painting Chemicals Cause Industrial Pollution 118
Figure 6.40 Overall Condition of Industrial Pollution in Savar Pourasava 120
Figure 7.1 A GIS Model to Analyze Overall Severity of Pollution in Savar Pourasava 123
Figure 7.2 Overall Severity Condition of Savar Paurasava 124
Figure 7.3 Geospatial Model to Analyze Severity of Pollution in Savar Pourasava 126
Using Causal Factors
Figure 7.4 Overall Condition of Environmental Pollution in Savar Pourasava 128
Figure 7.5  Spatial Variation of the Overall Quality of Environment in Savar Pourosava 130
Figure 7.6 Quality of Air 131
Figure 7.7 Overall Quality of Air in Savar Pourasava 133
Figure 7.8 Quality of Water 135
Figure 7.9 Overall Quality of water in Savar Pourasava 136
Figure 7.10 Quality of Sound Level 138
Figure 7.11 Overall Quality of Sound in Savar Pourasava 139
Figure 7.12 A Geospatial Model to Analysis Overall Environmental Quality in Savar 140
Pourasava
Figure 7.13 Overall Quality of the Environment in Savar Pourasava 141

XiX




LIST OF TABLES

TABLE NO NAME OF TABLE PAGE NO

Table 1.1 Basic Facts of Savar Pourosava 7

Table 4.1 Physical Characteristics of Water Polluted Due to Human Activities 32

Table 4.2 Maximum Noise Levels in Different Areas 35

Table 4.3 Level of Air Pollution 36

Table 4.4 Bangladesh Air Quality Index Values and Observable Health 37
Implication

Table 5.1 Land use change in Savar Pourosava between 1980-2017 50

Table 6.1 Types of water pollution and level of severity and water quality in savar| 58
pourasava.

Table 6.2 Severity scaling with the percentage of respondents ward-wise 73

Table 6.3 Causes of water pollution and the relative influence of the causes as used 75
for determining spatial variability

Table 6.4 Types of air pollution and level of severity in Savar Poursava 79

Table 6.5 Severity of air pollution according to people’s perception 91

Table 6.6 Causes of air pollution along with the influence used for mapping the 95
spatial variability

Table 6.7 Noise Level in Major Bangladesh cities 97

Table 6.8 Severity of noise pollution in Savar Paurasava 98

Table 6.9 Severity of noise pollution in Savar Paurasava 103

Table 6.10 Causes of sound pollution and their relative influence as used to determine 105
the spatial variability

Table 6.11 Severity of the types of soil pollution 108

Table 6.12 Ward-wise severity of sound pollution in Savar Pourasava 111

Table 6.13 Causes of soil pollution and the influence used for mapping spatial 113
variability

Table 6.14 Severity of industrial pollution 117

Table 6.15 Causes of industrial pollution and relative influence used to determine 119
spatial variations

Table 7.1 Types of pollution and the influence used for determining the spatial 125

variability

XX




LIST OF PHOTOGRAPHS

PICTURE NAME OF PICTURE PAGE NO
NO

Picture 6. 1 Water Pollution in Savar Pourasava 57
Picture 6. 2 Waste disposal in ponds 71
Picture 6. 3 Air pollution in Savar Pourasava 77
Picture 6.4 Open incineration in Savar Pourasava 90
Picture 6.5 Sound pollution near hospitals in Savar Pourasava 102
Picture 6.6 Land filling activities in Savar Pourosava 111

XXi




SPARRSO

GIS

RS

LANDSAT

™

BBS

SPSS

BAEC

DB

WHO

DOE

HEI

IHME

AQI

USEPA

BOD

COD

IEE

IUCN
NGO

EIA

ABBREVIATIONS

Bangladesh Space Research and Remote sensing Organization
Geographic Information System

Remote Sensing

Land Satellite

Thematic Mapper

Bangladesh Bureau of Statistics

Statistical Package for Social Science
Bangladesh Atomic Energy Commission
Decibel

World Health Organization

Department of Environment

Health Effects Institute

Institute for Health Metrics and Evaluation

Air Quality Index

United States Environmental Protection Agency
Biological oxygen demand

Chemical oxygen demand

Initial Environmental Examination or Evaluation

International Union for Conservation of Nature
Non-government Organization

Environment Impact Assessment

XXii



EIS

HEI

SDG

ETP

WASA

IAEA

AIS

FAO

EPA

Environment Impact Statement
United News of Bangladesh

Health Effects Institute

Sustainable Development Goals
Effluent Treatment Plants

Water and Sewerage Authority
International Atomic Energy Agency
Agriculture Information Service
Food and Agriculture Organization

Environmental Protection Agency

xxiii



	Declaration
	Certificate of Supervisor
	__________
	Acknowledgement
	Dedication
	Abstract
	ABBREVIATIONS


