Contents

Themes Page No.
DIEAICATION ...ttt ettt ettt et e bttt e bt e et esat e et e et e enteas i
DIECIATATION ...ttt ettt et ettt e bt e et e et et esateenbeesneas i1
COILITICALE ...ttt ettt ettt et e st e bt e et e e bt e et e e sabeenbeeseeas v
o T ea b g ] 40 I () 10 ) o A USRS \4
PrEIACE ...t ettt e vi
ACKNOWIEAZEMENT......ccciiiiiciii ettt e e e e e ae e e aee e ssseeennns X
AADSITACE ...ttt ettt ettt sttt e a e bttt et e bt e bt et eeneenteennesaeen xii
Chapter-1: INtroduction .........ecoeeeniseiiiisnenisnncnssnnensnncsssncssssncssssnesssssesssssssssssessssses 1-27
L1 INErOAUCLION ..ottt ettt et ettt et sae e b enees 1
1.2. Statement of the Problem ...........cccuiiiiiiiiiiieciieece e 3
1.3 Location of the Study area ..........cccueeuiiiiiiiiiiiieee e 4
1.4, LAterature REVIEW .....ccviiiiiiiiiiie ettt et e tae et e e enraeesanaeesaneeeenns 10
1.5, RESCATCH GAP .. .eeeiiieiieeiie ettt ettt et e st e et esieeeaneas 15
1.6. Aims and objectives 0f the STUAY .....c.coovieeiiiriiiiiiiieeeee e 16
1.7, HYPOLNESES ..evieneiieiiieiieciteee ettt ettt ettt et st e e e e esbeesaeensaesnseenseenens 17
1.8, MEthOdOIOZY ....cuveiiiiiiiiiieeeee et e 17
1.8.1. Primary Data ....cc..ooueevuiiiiiiiiieieetctcees ettt 17
1.8.1.1. Coverage and design of SAmMpPle..........cceeeiiieiiiiiriiiieriie e 17
1.8.2. Secondary Source of Data.........cc.cevviiiiiiiieiiiiieeie e 21
1.8.3. Method of data analysiS........ceeeeueiiiiieriieeeiie et 21
1.8.3.1. StatistiCal TOOIS ..c..eeiiieiiieiieie e e 21
1.8.3.2. Lower bound and upper bound at 95 % interval ...........cccoeiieiiiniiiiienireienne 21
1.8.3.3. TOPSIS MEthOd.....c.eiiiiiieiieieeete e 22
1.8.3.4. LIKEIt SCALE ...ccueeiniiiiiiiie e e 22
1.8.3.5. Socio-Economic-Health Vulnerability Index (S.E.H.V.I) ....cccooviiiiiininanennne 22
1.8.3.6. ANCOV A ...ttt ettt ettt sttt sae e 23
1.8.3.7. Karl Pearson's technique of product-moment -coefficient of
correlation and "t teSt. .. ....ceiiiriiiii e 23
1.8.3.8. Willingness to Pay (WTP)....cccuuoevuiiieieeee et 23
1.8.4. Cartographic TeChNIQUES........cccoviiiiiieeiieeeiie et 24



L.8.5. GIS e e e 24

1.9. Limitation of the StUAY ....ccc.eeeiiiiiiiececceeee e e 24
110, CONCIUSION...ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeaeeaeeseneneeeneeanennennennnnnnne 24
RETETEIICES ..ttt e e eeeenneeeeenneennnnnnen 24

Chapter 2 Spatial variation and causes of arsenic concentration in

groundwater in GroUNAWALEL .........cccevcvericssssnnrcssssnrscsssssssesssssssssssssssssssssssssssssssnses 28-68
2.1, INEFOAUCTION ..ttt ettt e st et saeeenbeeeaee 28
2.2. Data source and methodology .........ccveeiieiiiiiiiiiieeieeeeee e 29
2.2.1. DESCIIPHIVE StALISTICS ..eeuvrerurieiieeiieeiieeieeiteeteeieeeeteeseesereeseessseeseessseenseesaseenseensns 29
2.3. Causes of spatial variation in groundwater arsenic concentration ................cc...e..... 29
2.3.1.Depth of Water table .......cceieviiiiiiiiieiie ettt 30
2.3.2 Geogenic factors of high arsenic concentration in Maldah district....................... 38

2.3.2.1. Relation of arsenic concentration level with geology and

geomorphology of the study area..........ceeeveeriiiiiiiiiieiiecieeeece e 38
2.3.2.2. Relation of arsenic concentration level with topography and slope

OF the STUAY AICa......eeiiiiiieiiieiieee ettt ee e ssbeetaesnae e 42
2.3.2.3 Relationship between drainage and level of arsenic concentration ................... 48

2.3.2.4. Relationship between soil texture and level of arsenic
CONCEINITALION ...ttt ettt et et seee e et e st e e et e s et e bt e st e saeeaeentesseenbeeneesaeenee 50

2.4. Spatial distribution of groundwater arsenic contamination in Maldah

41T 25 [ SRS 57

2.4.1. Spatial distribution of groundwater 'As’ contamination in
Manikchak BIOCK. ......ccuieiiiiiiiie e 59

2.4.2. Spatial distribution of groundwater ‘As’ contamination in
Kaliachack-T BlOCK ........ooouiiiiiiiiiie e 60

2.4.3. Spatial distribution of groundwater ‘As’ contamination in
Kaliachack-TI BIOCK........ccueiiiiiiiiiicieee e 61

2.44. Spatial distribution of groundwater °‘As’ contamination in
Kaliachack-TIT BIOCK ......cc.eeiiiiiiiiieiee e 62

2.4.5. Spatial distribution of groundwater ‘As’ contamination in English
Bazar BIOCK .....coouiiiiii s 64

2.4.6. Spatial distribution of groundwater ‘As’ contamination in Ratua-I
BLOCK. .. 65
2.4.7. Spatial distribution of ‘As’ contamination in Ratua-II block............c...c.cceee 65
2.5. Summary and CONCIUSION ......ccueeiiiiiiieniieiieeie ettt ee e seeeesee e 66
RETETEICES ...ttt ettt s 67

XX



Chapter 3 Socio-economic status of Arsenicosis inhabitants .........ccceeverececcnnnes 69-99

3.1 INEOAUCTION ...ttt st e 69
3.2. Data source and methodology ........cccceecuieriiiiiiiiieiieeeeee e 69
3.2.1. Method of data analysiS........cccecieriieiieeiieiie et 70
3.2.2. Cartographic TeChNIQUES.........cccuiiiiiiieriie ettt e 71
3.3. Socio-economic background of the study area ............cccccveeviieeiiieecieecie e 71
3.3.1. Density of POPUIAtION.......c.cccviiiiiiiiieiiecieeiie e 71
3.3.2. SEX TALIO. ¢ttt ettt et ettt ettt et h e bt et ea ettt et nae e 72
3.3.3. Distribution of scheduled castes and the scheduled tribes' population ................ 73
R I I 1753 ¢ [o A S PRSPPI 73
3.3.5. Religious COMPOSITION ......cccuiieeiiieiiieeeiieesieeesteeesteeeseaeeesaeessaeesssaeessseeesnseeennnes 75
3.3.6. Occupational StIUCTUIE. ......eeivieiieeiieiie e eriie et e et et ere e eveessaeeseesaeeenseenes 75
3.3.7 Drinking Water faCiliti®S........c.eeruieriiiriieeiieitie ettt ettt see s seee e ee 78
3.3.8. IITIAtION STALUS ...eouviiiiiiiiiieiiet ettt 79
3.3.9. TTANSPOTT ..eeveieeeeiieee ettt ettt e e et e e et e e e st eeeeesstaeeeeesssaeeeesnsseeeesssaeeeeessseaeannes 81
3.4. Socio-economic status of arsenicosis inhabitants in Maldah district...................... 82
3.4.1. Sex ratio of the respondent of arsenicosis patients ...........cccceceeeereereeecieenveenneennn 83
3.4.2. Caste Composition of the respondent of arsenicosis patients ..............cceecveenneenee. 83
3.4.3. Education level of the respondent arsenicosis patients ...........ccceeeeevveeereeerveeennne. 84
3.4.4. The Religious compositions of the respondent arsenicosis patients .................... 86
3.4.5. Family type of respondent arsenicosis patients..........cccveereveeeieeeenieveeniueeenneeennnes 86
3.4.6. Family size of the respondent arsenicosis patients..........cccccueeevveercvveerueeenneeenne 87
3.4.7. Mother tongue of the respondent arsenicosis Patients ..........ccccceeeevvveercveeerveeennne 88
3.4.8. Marital status of arsenicosis affected respondents .............ccceveevericneencnicnenn 89
3.4.9.a. The employment status of the respondent arsenicosis patients.............c...c...... 91
3.4.9.b. Permanency of the job status of the respondent arsenicosis patients................ 91
3.4.10. Average income of the respondent arsenicosis patients..........ccceecveeecvveerveeennne. 92
3.4.11. Expenditure status of the respondent arsenicosis patients ..........c..ccoceeeveeeenneene 92
3.4.12. Loan status of the respondent arsenicosis patients...........ccceeeeveerveneerueneeneenn 93
3.4.13. Savings status of the respondent arsenicosis patients ..........c..ceccevveereereeneennennn 94
3.4.14. Present sources of drinking Water ..........cccceeveeeeriiieeriieeenieeesieeeeeeeieeeevee e 95

3.4.15. Health care services acquired by the respondent arsenicosis

[0 18 TS 1L USSP 96
R TIN 1111111 1S) o U PSPRRUPPPPROt 98
RETRIEIICES ...ttt ettt ettt e e b e s e e esaaeenseeenes 98

XXi



Chapter 4 Socio-economic determinants of Arsenicosis .100-145

i B 41 (0T L Lo 1o ) APPSR 100
4.2. Data source and methodology .........cccuieriiiiiieiiiiiieieeie e 100
4.2.1. Method of data analysiS.........ceecieeiieriieiiiieiie ettt 101
4.2.1.1. LIKETt SCALC ...eotieiiieeieiieie ettt sttt e 101
4.2.1.2. TOPSIS MEthOd......ceeiiieiieiieiieieeieeee et 101
4.2.1.3. Cartographic TeChNIQUES........c..cccuieiiieiiieiieeie et 103
4.3. Determinants of arsenicosis in the study area ..........cccocceevvveeciienieicienieeeeceeeenn 103
4.3.1. Demographic and social determinants of arsenicosis ..........cccceeeveerveerueervennnnnn 103
4.3.1.1. Age composition as a demographic determinant of arsenicosis ................... 103
4.3.1.2. Sex composition as a demographic determinant of arsenicosis....................... 106
4.3.1.3. Literacy rate as a social determinant of arsenicosis ..........c.ccceevverveerreerveennen. 109

4.3.1.4. Infrastructure of arsenic-free water supply as a social determinant
OF  AISEINICOSIS. .. eveetienteeiiesitete ettt ettt ettt a et sb et et esaeenaeenees 110

4.3.1.5. Health infrastructure as a social determinant of arseniCosis ............eeeeeeeeeene. 112

4.3.1.6. Inhabitants’ awareness, administrative management as social

determinants Of arSENICOSIS ....ecccvirerriireiiieeriieerreeesreeereeeeteeeereeeereeesreeenanes 114
4.3.2. Economic determinants Of ars€niCOSIS. .....ccuveervreerrreeiieeeiieeeiieeeieeeereeeeeveens 116
4.3.2.1. Occupational structure as an economic determinant of arsenicosis ............... 116

4.3.2.2. Respondents’ income level as an economic determinant of

ATSEIIICOSIS +.uvteutiuietienteeitesttete et e st e bt eatesse e bt estesae et e satesbeenbeenteebeenteensesneenseeneas 118
4.3.2.3. Poverty level as an economic determinant of arsenicosis ..........c.ccceeeevveenneen. 119
4.4. Prevalence of arsenicosis in the study area .........c.ccceeevveeerieeeiieeniieeeieeeee e 120

4.4.1. Prevalence of clinical illness (signs/symptoms) among study

PATTICIPANES ...ttt ettt et ee sttt e st e et e sate e beeeabeeseeeabeesbeesnbeenseesnseenneeans 121
4.4.2. Prevalence of knowledge, attitude, and practice about arsenicosis.................... 128
4.4.2.1. Knowledge of the study participants about arsenicosis ............cceecveerueervennen. 128
4.4.2.2. Attitude of arsenicosis patients towards arsenicosis ailments......................... 130
4.4.2.3. Practice of respondents on arsenicosis ailments ............ccecceeeeeveercieeencieeenenen. 131
4.5. Assessment of prevalence of arsenicosis using TOPSIS method ...........ccocceeeeee. 133

4.6. The relationship between the prevalence of arsenicosis and socio-

(1070 T 0 10Y 0 0N Lo (517516 8 00T 0 L1 140
4.7. Summary and CONCIUSIONS...........ieruieriieiiieiieeite et 141
RETEIEIICES ... oo e e e e e e e e e e e e e e e e aaeeeeeeeneaanaas 143

XXii



Chapter 5: Impact of arsenicosis on health and socio-economic

condition of the INhaDItANLS .....ccueieeveiiiiniiiiiriiiiiiinieinincsneecsnnecsseecssseecssnenes 146-219
5.1 INEOAUCTION ..ottt et ettt e st 146
5.2. Data source and methodologY .........cccoeciiiriiiiiieniiciiee et 146
5.2.1. Method of data analysis..........ccceerieiciienieeiierie ettt e ens 146
5.2.2. LIKEIT SCALE ..c.uviiiiiieieeiiesteeeee et 147
5.2.3. Social Vulnerability Index (S.V.I) c..coooiiioiiee e 147
5.2.4. Economic Vulnerability Index (E.V.I) ...cccccoooiiiiiiiiieeeeeeeee e 148
5.2.5. Health Vulnerability Index (H.V.L....ccoooiiiiiiiiiiiieieceeeee e 149
5.2.6. Socio-Economic Health vulnerability indeX ............ccoeeveriieiiieniiienienieeiieees 149
5.2.7. ANCOVA ...ttt sttt ettt s e aeenteeseenseenseeneans 150
5.2.8. Karl Pearson’s product-moment coefficient of correlation technique................ 150
5.2.9. Cartographic TeChNIQUES. ........cueeiuiiiiieitieie e 151
5.3. Perception of respondents regarding the social impact of Arsenicosis................. 151
5.3.1. Social unstability due tO arSENICOSIS ....ccvvrerierreeiirerieeiieeieerreeereereesreeseensneens 153
5.3.1.1. Forced to leave the village due to arseniCosis ..........ceevueerieerieenieesieenieeieene 155
5.3.1.2. Migration due to arsenicosis ilINess .........cccueruieiieriiiiiiiiiicee e 155
5.3.1.3. UntouChability .....c.cooiiiiiiiiiieiiecie ettt e saae e 157
5.3.1.4. Relatives discontinued to visiting the arsenic-affected villages..................... 158
5.3.1.5. Conflict within the family ........cccoeeiiiiiiiiiiiicce e 158
5.3.1.6. SChOOl Of ArOP-0UL.......couiiiiiiiriiiiieiceee et 159
5.3.1.7. Child [aDOUT .....coiiiiiiiiieeee ettt e 160
5.3.1.8. NON-COOPETALION ......eeeuiiieeiiieeiieeeieeeeieeesteeesaeeesaeeeereessseeasneessreesseessseenns 161
5.3.1.9. Refused to water COllECtion ..........cocueiiuiiiiiiniiiniieieee e 162
5.3.1.10. Problem of selling cultivated products..........cccccecuerieneriiniineenenicnecienens 163
5.3.1.11. Arsenicosis patients Avoided in social activities ..........ceceevueerieeiiieneeeniennne. 164
5.3.2. Ostracism and dePreSSION.......cc.ueeruieriieriierieeiieeteeteesteeteesteeaeeseeeeseesbeenbeenene 165
5.3.2.1. Preference of remain unidentified .............cooceeriiiniiiiiniiiiiiicecee 166
5.3.2.2. Feeling hidden hatred BIrew ..........cccoeeiiiiiiiiieiiieeieeee e 167
5.3.2.3. L0SS Of fa1th.cceoiiiii e 168
5.3.2.4. Parent’s dePreSSION. .....ccuueruieriierieeiieniieeteesiteeieestteebeesieeeseesaaeebeessnesnseesnseens 169
5.3.2.5. Hamper the child education..............ccoeveiieiiiiiniiieieceeceeee e 170
5.3.2.6. The thought of spending money on treatment is @ Waste ...........ccceeeuveeeveenne. 171
5.3.2.7. Tendency t0 SUICIAEC......cccueeeruieeeiieeeiieeeieeeeeeeeiee et e e e e e ereeeaeeeeneneeenaeeeenns 172
5.3.3. IMPACE ON WOIMEI ....eeeiiiieiiiieeeiiie ettt ettt e et e et e st e ebteesbeeesabeeesaneeenns 173



5.3.3.1 MENTAL SITESS e ettt e e e e e e e e e e e e eaeeeeeeeeaeeaaaeaeaeeaes 173

5.3.3.2. Denied Of MAITIQZE ......cccveeeeuiieeiiieeiieeeieeeeieeesteeesteeeiae e e e e e saeeeaaeeenneeenens 174
5.3.3.3. DIVOTICE ..ottt ettt ettt ettt sbe et st eaees 175
5.3.304. DIOWIY .ttt ettt ettt ettt e s et e et e ettt e et e e et e e et e e e bt e e enbaeeenbeeeebeeennbeeenns 176
5.3.3.5. Debarred from the social function............cccceeeeeiieniiiiiiinicieeeeee e 177
5.3.4. Social vulnerability IndeX (SVI) .....cooviiiiiiieeie e 178
5.4. Impact of Arsenicosis on Economic condition of the inhabitants......................... 179
5.4.1. Occupational diSAdVantages ............cccveruieeriieriieeiiienie ettt see e seeeeeesane e 181
5.4.1.1. Physical weakness and cannot do hard work ............cccoccvveviiniiiiiiniiiiien, 182
5.4.1.2. Physical weakness and loss of earning capacity .........ccccceeeveveeecveencneeencneeennne. 183
5.4.1.3. Shrinking of JOb OPPOTtUNITIES.......ccccviieriireeiieecieeestee et eve e eeeeeaee e 184
5.4.1.4. Discontinuation of the DUSINESS........c.ceveriiriirieniiiereeeeee e 185
5.4.1.5. Eligible person are refused to acquire jobS ........ccceeevvieriieciieniieriienieeieeeens 186
5.4.2. Impact on livelihood pattern ............ccccuveeeiiieciie e 187
5.4.2.1. Drop the family iNCOME..........ccceeiiiiiiiiiiieiiecie e 188
5.4.2.2. POOT DECOMES POOTET ....ecuvvieeiiieeeiiieeiieeeieeeeiteeeeiteeessseeessseesssseessseessaeesssesensnes 189
5.4.2.3. Selling off whatever his bit of 1and ............cccoeeviiviieiiiniiiieee e, 190
5.4.2.4. Arsenicosis increases the economic burden of dwellers ...........cocceeveveenenee. 192
5.4.2.5. FInancial CONSIAINT .......ceouiiiiiiiieiiieiieeie ettt e 193
5.4.2.6. High Indebtedness .........oovuiiiiiiiiieiiieiieee et 195
5.4.2.7. Inadequacy of nutritious f0Od ..........cocvereriiiieriieeie e 196
5.4.2.8. Impact on ariCUITUIE .......c.eeiviuiiiiiiieiiieeciee et eebeeesaee e 197
5.4.3. Economic Vulnerability Index (EVI) ....ccccoooiiiiiiiiieeeeeeeeeee s 198
5.5. Impact of Arsenicosis on Human Health ............ccccocoiiniiinee, 199
5.5.1. Health hazards due tO CanCer...........ccceevuiiiiiiiieiiieieceee e 200
5.5.2. Health hazards due to non-cancer diS€ases ...........cceuerueerieriieenieenieenienieeneene 201
5.5.2.1. Skin related health hazards...........c.cccoooiiiiiiiniiieee 201
5.5.2.2. Neurological diSOTAET ..........cccuieiiiiiiieiieeiieie et 202
5.5.2.3. TONSION .ttt ettt ettt ettt et et e et e bt e esb e e teesabeesaeeenbeensaesnseenneeens 203
5.5.2.4. Impact on the IMmMUNE SYStEM ........c.eevuiiiiiiiiiiiiieiie ettt 204
5.5.2.5. Gradual 10SS Of €NEIEY.......ceviiiiiiiieiiiiecie et 205
5.5.2.6. Physical WeaKneSss ........ccoviieiiiiiiiieeiieeeie ettt e 206
5.5.2.7  LEtNATEY ..ottt ettt ettt ettt ettt et eennaen 207
5.5.3. Health Vulnerability Index (HVI) .....cccoociiiiiiiiiiiieceeee e 208
5.6. Overall vulnerability INAeX ........cccviiiiiiiiiiiieie e 209



5.7. Relationship between social, economic, and health hazard indices...................... 211

5.8. Relationship between social, economic, health impact of arsenicosis

and s0ci0-econOmMIC deterMINANTS.......cc.eeriieriieriieiieeie ettt ens 213
5.9. Summary and CONCIUSION ......cc.eieiieiiiiiiieiieeieerte ettt eebeeseae e e snae e 216
RETETEICES ...ttt sttt et 217
Chapter 6: Present status of mitigation Strategy.......ccceceeeccsccnnrccsscanrecssssnnsees 220-254
6.1, INEFOAUCTION ...ttt ettt et 220
6.2. Data source and methodologY ........cccuovviiiriiiiiiiiieiieeeee e 220
6.2.1. Method of data analysis..........ccceeriiiiiienieeiierie ettt ees 221
0.2.2. LIKEIT SCALE ....ueeeeieiieieeiesieee ettt et nee e ae s 221
6.2.3. WIllINGNESS 1O PAY ..veeuvreeiiieiieeitesiie ettt ettt ettt see et site b e siteenbeesneeeas 221
6.3. The status of water supply and water demand .............ccecceeviiiiiiiniiiniiiniiee, 223
6.3.1. The status of the availability of the PHED pipeline..........c.ccccoevvveviieniinninennnns 223
6.3.2. The status of the present condition of the PHED pipeline..........c...ccceevveniennenn. 224
6.3.3. The status of the identification of the danger level of Arsenic in
sample respondents’ tube-Well ..........ccceieiiiiiiiiieiiieee e 224
6.3.4. The status of stand posts for arsenic-free water SUpply .......cccoeveeevierieeiiennens 225
6.3.5. The maintenance status and related defunctionability of the stand
POSE ettt ettt ettt et e st e et e ettt e eab e e e abeeenane 227
6.3.6. Opinion of the respondents regarding the implementation of
arsenic-free water supply as promised by Government officials .................... 229
6.3.7. The causes of non-consumption of arsenic-free water............cccceevvveercrreencnnenns 230
6.3.8. The distance of arsenic-free water treatment plant .............cccoeevvevvieeniieencinennn, 232
6.3.9. Status of suffering from the inadequate supply of arsenic-free water................ 233

6.3.10. Source of drinking or cooking water before knowing the arsenic

PLODICINL ...ttt sttt et e st e e st e et e s aeeebeesaeeens 233
6.3.11. Present sources of drinking or cooKing Water ...........cccceceevuereeneeneriicneennennne. 235
6.3.12. Status of time spent for collecting Water...........cccccueeeviieeiiieeniieeieeeeeeeieees 236
6.3.13. Different purposes of purchasing the arsenic-free water............cccceeveuveennnenns 236
6.3.14. Using status of purchased arsenic-free water by family members................... 237
6.3.15. Presence of an alternative option of arsenic-free water ............ccccceevveerivennnne 238

6.3.16. Satisfaction level with the present status of arsenic-free water

1010) 0] ) 2SRRI 239
6.4, WIlIINGNESS 1O PAY .vveeervrieeriieeitiieeitieesiteeesieeesteeessaeeessreeesseesssseeessseesssseessseeessseesns 240
6.4.1 Reasons for refuSING t0 PAY ....eeeecuieeiiiieeiiieeeieeesiee et eeveeeereeeeaeeeaeeeeaeeeseseeenes 241

XXV



6.4.2. Alternative options of different sources for collecting arsenic-free
F ) (1 1<) USRS 242

6.4.3. Establishment and Operational cost of different alternative options

for arsenic-free water SUPPLY SOUICES ...ccvvieiiiieiiieeiiie e 243
6.5. Characteristics of explanatory variables ...........ccccceeviieeiiieeiiieeeece e 244
6.5.1. Factors effects 0n WTP ......cccooiiiiiiiiieeeee s 248
6.6. HYPOLhESIS TESE ...eevviiiiiieiieiiieiieeieere ettt ettt et be e e e beessaesabeesnaaens 249
6.7. Summary and CONCIUSION .......c.eieriuiiiiiiieriie ettt e e eve e eee e e aae e e e e e eaeeesareeenes 251
RETRICTICES ...ttt sttt et eneeas 253
Chapter7: Summary and conclusions 255-268
7.1 INEEOAUCTION ..ttt st e st beenees 255
7.2. MaJOT fINAINES ...eeeeiieiieeiie ettt ettt e ettt esaneeas 255
7.3. HypOtheses teStINE. ... ..coiuiiiiieiieeieeite ettt ettt ettt et e e e eas 260
7.4. Mitigation apPIOACHES ......cccuiereiieiieriieeiieiteeteeste e estee et e saeebeeseaeebeessneensaessseens 262
7.4.1. Intervention Options for Maldah diStrict...........ccceveieeeiieriiieiiiniieeecieeees 262
7.4.1.1. Short term apProAChES ........eeviiiiiiiiiieiie ettt ettt e 262
7.4.1.2 Long term approaches ...........cceeviiiiieiiiiiierieeie et 262
7.4.1.2. A. alternative safe Water SOUICES .......cc.uiruierieriiieniieeieerieeeteenite et 263
7.4.1.2.B. Mitigation strategies in the provision of health consequences.................... 264
7.4.1.2.C. Mitigation strategies for social problem...........ccceccveeriiieeiiiieiiieniieenieeens 265
7.4.1.2.D. Mitigation strategy for reducing €CONOMIC CTiSIS......cceervveerueeerreeriierieeninens 266
7.4.1.2.E. New awareness, social cohesion and community participation................... 266
T4, CONCIUSIONS ...ttt ettt ettt ettt ettt e bt e et e e bt e sabeenbeeeas 267
RETEIENICES ...ttt 268
BibLioGraphy ........coooiiiiiiiii e 269-278
APPCIAICES cecerureernenisrensennssrensannssaensnesssesssnssssesssassssssssnsssssssssssssssssassssssssssssassssassnns 279-331
Appendix-A Research qUEStIONNAITE.........ccueeeriieeiiieeiieeeieeeee e eiee e siee e 279
Appendix-B List of abbreviation..........c.cceccueieiiieiiiieeiiie e 288
Appendix-C Copy of certificates of paper presentation in a Seminar ................. 289-292
Appendix-D List of publications............coceeriieriiiinieiiieie et 293-331

XXVi





