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1. Summary	of	Report	
The	prevalence	of	arsenic	contamination	of	groundwater	used	for	both,	irrigation	as	well	as	for	

human	 intake	has	 taken	 the	dimension	of	 a	 catastrophic	 health	problem	 in	 the	9	districts	 of	

west	Bengal.	Studies	done	have	established	that	inorganic	arsenic	as	well	as	its	compound	are	

extremely	toxic	to	human	as	well	as	animal	health	and	its	impacts	are	both	acute	and	chronic.	

Initially	it	enters	into	the	human	body	through	ingestion,	inhalation,	or	skin	absorption,	which	

mostly	occurs	through	the	drinking	water	and	food	chain.	 Impacts	of	arsenic	are	more	on	the	

vital	organs	of	 the	body	 that	ultimately	 leads	 to	death.	When	arsenic	enters	 into	 the	body	 it	

spreads		to	a	large	number	of	organs	including	the	lungs,	liver,	kidney	and	skin.		

	

The	clinical	expressions	of	arsenic	poisoning	are	numberless,	and	the	correct	diagnosis	depends	

largely	 on	 awareness	 of	 the	 problem.	 It	 is	 very	 difficult	 to	 diagnose	 early	 symptoms	 of	

Arsenicosis	 because	 of	 such	 non-specific	 symptoms	 that	may	 also	 be	 present	 in	many	 other	

diseases.	Medicine	used	for	treatments	of	Arsenicosis	has	been	found	to	be	unsatisfactory	by	

repeated	application.	Once	the	complication	(malignancy	in	from	of	cancer	which	takes	years	to	

appear)	 has	 developed,	 using	 medicine	 may	 not	 prevent	 it.	 It	 has	 been	 found	 that	 the	

symptoms	 and	 marks	 of	 arsenic	 harming	 may	 be	 reduced	 if	 the	 quality	 of	 water	 used	 for	

drinking	 and	 foods	 were	 improved.	 Arsenic	 free	 water	 or	 decrease	 in	 arsenic	 level	 in	 the	

drinking	 water	 source	 is	 essential	 for	 overall	 development.	 To	 address	 this	 issue	 various	

stakeholders	including	government	of	West	Bengal,	private	companies	and	scientist	across	the	

world	have	been	involved.		

	

Different	models	have	been	adopted	some	have	succeed	and	some	failed.	Being	a	very	complex	

problem	 it	 is	 very	difficult	 to	develop	a	model	which	 is	 suitable	everywhere.	 This	 study	 is	 an	

attempt	to	understand	the	problem	of	arsenic	through	community	perspective,	try	to	find	gaps	

in	understanding	and	knowledge	if	As	in	the	affected	communities.		Three	types	of	issues	were	

the	focus	of	this	study:		

1. Social	factors	that	are	influencing	perception	of	Arsenic	risk	in	the	affected	community		

2. Socio-economic	and	cultural	factors	that	are	affecting	response	of	affected	community	

3. Impacts	of	program	and	projects	to	solve	the	arsenic	related	problem.	



2. Introduction	
Arsenic	contamination	in	groundwater	is	becoming	an	environmental	catastrophe	in	the	several	

states	of	 India.	 In	most	of	 these	regions	uses	of	groundwater	 for	drinking	and	 irrigation	have	

caused	spread	of	arsenic	very	fast.	West	Bengal	is	the	worst	affected	state	of	India.	In	the	West	

Bengal	alone	millions	of	people	are	drinking	arsenic	contaminated	water	in	the	9	districts	of	the	

State.	The	total	risk	population	in	the	State	is	286.54	Lakh	(approximately)	out	of	the	total	state	

2001	population	of	802.21	Lakh,	which	is	about	36%1.		

	

In	 the	 most	 of	 aquifers	 of	 deltaic	 regions	 of	 South	 East	 Asia,	 concentrations	 of	 arsenic	 are	

commonly	 50	 to	 200	μg/L	 and	 values	up	 to	 4,000	μg/L	have	been	 recorded	 (McArthur	 et	 al,	

2011).	Arsenic	being	an	odorless	and	tasteless	element,	not	easily	detected	in	the	water	that	is	

poisonous,	 and	 carcinogenic	 at	 such	 high	 concentrations.	 At	 these	 high	 concentrations,	

poisonous	 effects	 of	 arsenic	 take	 years	 to	 show.	 That	 is	 why	 in	 2000,	 Alan	 Smith,	

epidemiologist,	wrote	 that	 the	 arsenic	 pollution	 of	 groundwater	 in	 South	 East	 Asia	was	 “the	

worst	mass	 poisoning	 of	 a	 population	 in	 history”.	 He	 predicted	 that,	 if	 those	 drinking	water	

containing	>	500	μg/L	of	As	continued	to	do	so,	by	2010.	One	 in	ten	of	their	deaths	would	be	

arsenic-related.	 A	 study	done	 in	 2010	 in	Araihazar,	 an	 arsenic	polluted	 region	of	 east-central	

Bangladesh	by	staff	of	Chicago	and	Columbia	Universities,	has	made	the	significant	claim	that,	

in	a	group	of	11,746	individuals	studied	for	10	years,	“an	estimated	21%	of	all	deaths,	and	24%	

of	deaths	associated	with	chronic	disease,	could	be	attributed	to	arsenic	exposure	(>10	μg/L)	in	

drinking	water.”	

	The	 figures	are	more	alarming	even	than	Alan	Smith’s	dire	prediction	 for	2010.	However,	no	

such	 studies	 are	 available	 for	 India.	 The	 number	 of	 people	 affected	 by	 	 arsenic	 poisoning	 is		

increasing	exponentially.	Study	done	by	Chakaroborty	et	al.,	 (2007)	shows	that	since	1988	till	

2007,	in	19	districts	of	the	West	Bengal	48.10%	of	tube	wells	has	arsenic	above	10	µg/L	(WHO	

guideline	 value),	 23.8%	 has	 above	 50	 µg/L	 (Indian	 standard)	 and	 3.3%	 have	 	 concentrations	

above	300µg/L.	Based	on	these	concentrations	of	arsenic	 in	groundwater	they	have	classified	

																																																													
1  This data  provided by the PHED department which is available on 
http://www.wbphed.gov.in/main/Static_pages/mitigation_measure.php 
 



West	 Bengal	 regions	 into	 three	 zones	 (Chakaroborty	 et	 al.,2007).	 	 Nine	 districts	 have	 been	

classified	as	highly	affected,	five	districts	are	mildly	affected	and		five	districts	are	unaffected.		

District	:	MALDAH		
Blocks	
1	 Manikchak	
2	 English	Bazar	
3	 Kaliachak-I	
4	 Kaliachak-II	
5	 Kaliachak-III	
6	 Ratua-I	
7	 Ratua-II	
District	 :	
MURSHIDABAD	
Blocks	
8	 Raninagar-I	
9	 Raninagar-II	
10	 Domkal	
11	 Nawda	
12	 Jalangi	
13	 Hariharpara	
14	 Beldanga-I	
15	 Suti-I	
16	 Suti-II	
17	 Bhagawangola-I	
18	 Bhagawangola-II	
19	 Berhampur	

20	 Raghunathganj-II	

21	 Murshidabad-
Jiaganj	

22	 Farakka	
23	 Samserganj	
24	 Lalgola	
25	 Beldanga-II	
26	 Raghunathganj-I	
District	:	NADIA	
Blocks	
27	 Karimpur-I	
28	 Karimpur-II	
29	 Tehatta-I	
30	 Tehatta-II	
31	 Kaliganj	

	

District	 :	 NORTH	 24-
PARAGANAS		
Blocks	
44	 	Habra-I	
45	 	Habra-II	
46	 	Barasar-I	
47	 	Barasat-II	
48	 Deganga	
49	 Basirhat-I	
50	 Basirhat-II	
51	 Swarupnagar	
52	 Sandeshkhali-II	
53	 Baduria	
54	 Gaighata	
55	 Rajarhat	
56	 Amdanga	
57	 Bagda	
58	 Bongaon	

District	:	SOUTH	24	PARGANAS	
Blocks	
63	 Baruipur	
64	 Sonarpur	
65	 Bhangar-I	
66	 Bhangar-II	
67	 Budge	Budge-II	
68	 Bishnupur-I	
69	 Bishnupur-II	
70	 Jaynagar-I	
71	 Magrahat-II	
District	:	BARDDHMAN	
Blocks	
72	 Purbasthali	-	I	
73	 Purbasthali	-	II	
74	 Katwa-I	
75	 Katwa-II	
76	 Kalna-II	



32	 Nakashipara	
33	 Nabadwip	
34	 Hanskhali	
35	 Krishnaganj	
36	 Haringhata	
37	 Chakdaha	
38	 Santipur	
39	 Chapra	
40	 Ranaghat-I	
41	 Ranaghat-II	
42	 	Krishnanagar	-	I	

43	 	Krishnanagar	 -	
II	

	

59	 Haroa	
60	 Hasnabad	
61	 Barrackpur-I	
62	 Barrackpur-II	
	

District	:	HOWRAH	
Blocks	
77	 Uluberia-II	
78	 Shyampur-II	
District	:	HUGLI	
Blocks	
79	 Balagarh	
	

	
Figure	no	1:		figure	showing	Arsenic	affected		nine	districts	of	West	Bengal	and	also	number	and	
names	 of	 affected	 blocks	 in	 the	 respective	 districts.	 (Source:	 Public	 Health	 Engineering	
Department,	Government	of	West	Bengal).	
		

An	important	aspect	to	understand	the	arsenic	problem	is	that	it	is	not	confined	to	a	particular	

aquifer	 and	 location.	 It	 has	 been	 found	 that	 during	 the	 last	 20	 years,	 with	 every	 additional	

survey,	there	is	an	increase	in	the	number	of	contaminated	villages	and	more	affected	people	

from	nine	arsenic-affected	districts	(Chakaroborty	et	al.,	2007).	It	is	said	this	this	increase	might	

be	 due	 to	 the	 recharge	 of	 safe	 aquifers	 by	 arsenic	 contaminated	 water	 	 after	 extraction	 of	

water	from	arsenic	safe	aquifer	and	also	due	to	the	vertical	movement	of	arsenic	 in	different	

layer	of	earth	 crust.	 It	 is	noted	 that	deeper	 tube-wells	have	 low	arsenic	 content	and	 shallow	

regions	 have	 higher	 concentrations.	 Therefore,	 when	 water	 from	 deeper	 tube-wells	 are	

extracted,	there	is	a	vertical	downward	movement	of	shallow	water	into	deeper	aquifers,	which	

have	higher	concentrations	of	arsenic.	 	The	wells	that	were	identified	as	safe	in	initial	surveys	

might	be	contaminated	with	arsenic	after	few	years.	

Arsenic	contamination	in	the	South	East	Asia	region	has	been	seen	as	a	major	menace	since	it	

was	 reported.	 Developing	 and	 implementing	 mitigation	 measures	 have	 been	 found	 very	

difficult	 in	arsenic	affected	 regions	due	 to	various	 reasons	 .	 Firstly,	because	of	multiple	entry	



routes	of	arsenic	and		secondly	it	requires	a	holistic	approach	which	suffice	needs	in	short	term	

period	 to	 minimize	 ongoing	 arsenic	 exposure.	 There	 is	 also	 a	 need	 too	 	 develop	 mitigation	

measures,	which	 are	 suitable	 for	 long	 term.	One	 long-term	mitigation	measures	 could	mean		

switching	over	to	surface	based	water	supply	system,	which	requires	huge	investment,	and	is	a	

time	consuming	process.	Due	to	these	complexities	developing	a	single	measure	has	not	been	

found	to	be	very	effective.	

	

Major	 studies	have	been	done	on	entry	of	arsenic	 through	drinking	water	and	 its	 impacts	on	

human	health.	 	Several	 technical	solutions	have	been	recommended	to	remove	 	arsenic	 from	

the	drinking	water.	Off	late,	it	has	been	acknowledged	that	other	than	drinking	water	there	are	

other	 routes	 through	 which	 arsenic	 enters	 into	 human	 body	 (Heikins,	 2006).	 Agriculture	 is	

another	major	route.	Water	used	for	irrigation	along	with	pesticides,	fertilizers,	and	mineralogy	

of	 soils	 together	 determine	 the	 extent	 of	 arsenic	 exposure	 to	 the	 community	 .	 Various	

mitigation	 approaches	 are	 focused	 on	 the	 providing	 safe	 drinking	 water	 to	 the	 affected	

communities,		however	it	has	been	found	that	these	measures	are	not	very	effective	(Alaerts	et	

al	,	2014).		

	

Various	 studies	 done	 on	 arsenic	mitigation	mainly	 focus	 on	 technical	 details,	 recently	 it	 has	

been	argued	 that	 there	 is	 also	need	 to	understand	how	communities	 respond	 to	 the	arsenic	

contamination	as	well	as	measures	taken	to	mitigate	it.	Arsenic	exposure,	being	a	chronic		and		

complex	 problem	 	 does	 not	 leave	 	 much	 space	 for	 remedial	 measures.	 However,	 long-term	

exposure	might	have	pushed	people	to	adapt	to	minimize	the	exposure		to	reduce	the	risk	to	

the	community.	Perceptions	and	adaptations	of	communities	to	arsenic	contamination	are	not	

very	well	understood.	There	 is	a	need	 to	study	community	perception	and	adaptation,	which	

can	be	later,	integrated	with	technological	measures	so	that	measures	taken	for	mitigations	are	

more	effective.	

	



As	said	above,	entry	of	arsenic	into	the	e	human	body	through	agriculture	is	a	equally	important	

and	to	be	taken	into	account	while	developing	mitigation	measures.	Various	studies	show	that	

soil	and	foods	are	contaminated	by	the	groundwater	irrigation	that	has	high	arsenic	content..		

Changing	dietary	habits	can	be	one	possible	measure	that	minimizes	arsenic	exposure,	this	has	

a	 twofold	 purpose..	 It	 has	 been	 found	 that	 increase	 in	 nutritional	 status	 has	 a	 reverse	

relationship	 on	 manifestation	 of	 arsenic	 related	 symptoms.	 People	 with	 better	 nutritional	

status	 have	 lower	 symptoms	 of	 Arsenicosis.	 	 Agriculture	 itself	 can	 be	 a	 possible	 remedial	

measure	for	reducing	the	 impacts	of	arsenic	on	human	health.	Various	scientific	studies	done	

on	 this	 have	 proved	 this	 but	 there	 is	 very	 less	 study	 available	 on	 understanding	 of	 this	

knowledge	at	ground	level.	What	are	limitations	because	of	which	these	recommendations	are	

not	yet	followed	at	ground	level	need	study	to	identify	the	gaps.	

	

Most	of	the	studies	done	on	mitigation	of	arsenic	contamination	through	agriculture	focus	on	

the	alternative	irrigation	measure	especially	with	paddy	crops	which	is	the	main	staple	crop	of	

South	 East	 Asia.	 	 	 Duxbury	 et	 al	 (2007)	 suggested	 six	 general	 groups	 of	 interventions	 to	

minimize	the	exposure	of	arsenic	through	agriculture.		They	are;		

• deficit	irrigation,		

• soil	fertilization,		

• growing	crops	other	than	paddy,		

• switching	to	Arsenic	tolerant	paddy	cultivars	and		

• cooking	methods	to	reduce	Arsenic	content	in	cooked	rice	and	nutritional	supplements.	

However,	 whether	 these	 recommendations	 have	 been	 followed	 or	 not,	 are	 not	 well	

documented.	 Assessment	 of	 outreach	 of	 these	 interventions	 can	 provide	 some	 critical	

understanding	about	the	level	of	adaptation	and	existing	coping	capacity.	

	

Stroud	et.al	(2011)	has	highlighted	the	fact	that	deficit	irrigation	can	reduce		arsenic	content	in	

the	grain	 compared	 to	 the	normal	 flooding	of	paddy	 crop.	 	 Though	 there	may	be	 changes	 in	

productivity	of	crops	due	to	deficit	irrigation,	different	studies	done	on	the	productivity	of	crop	

show	different	view.	According	to	Duxbury	et	al(	2007),	 it	has	been	found	that	productivity	of	



crops	 has	 not	 	 decreased	 in	 case	 of	 deficit	 irrigation	 paddy	 cultivation	 however,	 Sarkar	 et	 al	

(2012)	 found	 that	 there	 is	 significant	 decrease	 in	 the	 yield	 if	 deficit	 irrigation	 is	 practiced	 in		

paddy	crops.	In	this	regard,	it	is	important	to	understand	perception	of	communities.	Whether	

they	prefer	to	reduce		arsenic	contamination	in	their	food	or	they	will	compromise	their	health	

at	 the	 cost	 of	 increased	 	 production	 as	 it	 has	 been	proved	 that	 submergence	provides	more		

yields	but	has	more	arsenic	content	 in	 its	grain	 (Sarkar	et	al,2012).	The	kind	of	 fertilizer	used	

within	farming	practices	also	determine	arsenic	contamination	of	the	soil.	 	Studies	done	show	

that	increase	in	phosphatic	fertilizer	will	reduce	uptake	of	arsenic	from	the	soil.	A	study	done	by	

the	 Li	 and	 Stroud	 (2009)	 found	 that	 the	 application	 of	 silica	 can	 reduce	 uptake	 of	 arsenic	 in	

plants.	It	has	also	been	shown	that	application	of	balanced	NPK	and	organic	matter	in	soil	can	

reduce	the	arsenic	content	significantly	(Rahman,	2011,	Huq	et	al,	2008).	

	

Season	of	 the	 crop	 is	 also	an	 important	 factor	 that	decides	arsenic	 content	 in	 crops.	A	 study	

done	by	 the	Williams	et	al	 (2005)	 found	 that	 there	was	a	 significant	correlation	between	 the	

season	and	arsenic	content	in	the	paddy	grains.		Arsenic	content	in	Boro	(dry	season	rice)	rice	is	

found	to	be	more	than	that	seen	less	in	Aman	rice	(wet	season	rice)2.	From	the	mitigation	point	

of	 view	 it	 will	 be	 important	 to	 study	 whether	 such	 information	 is	 	 available	 to	 the	 farming	

community	and	can	farmers	reduce	cultivation	of	Boro	rice?		

	

Islam	et.al	 (2005)	 found	 that	 there	 is	 seasonal	 variation	 in	 the	 arsenic	 content	 in	 soil.	 It	was	

found	that	at	the	end	of	Boro	season	arsenic	concentrated	increased.		They	found	that	this	was		

because	 groundwater	 was	 used	 for	 	 irrigation	 in	 that	 season.	 After	 flooding	 the	 field	 in	 for	

Aman	 paddy	 the	 concentration	 reduced.	 Various	 reasons	 have	 been	 given	 for	 this	 however,	

these	are	not	yet	quantified.	

	

Sensitivity	of	to	uptake	of	arsenic	is	not	uniform	within		all	crops.	Paddy	crop	is	more	sensitive	

than	other	cereal	 crops.	Norra	et	al	 (2005)	 	 studied	 	 the	 impact	of	 	arsenic	on	various	crops.	

They	 took	one	control	 rice	 field,	which	was	not	exposed	 to	water	 contaminated	with	arsenic	

																																																													
 



and	 other	 two	 fields,	 one	 of	 paddy	 and	 other	 wheat,	 which	 were	 exposed	 to	 arsenic,	

contaminated	water.	 It	was	 found	that	 the	upper	soil	of	paddy	 field	had	38	mg/kg	of	arsenic	

whereas	wheat	has	half	of	it	(18mg/kg).	Other	studies	show		similar	results.		

	

Development	 of	 mitigation	 plans	 for	 affected	 communities	 depend	 upon	 various	 factors.	 In	

countries	 like	 India,	 mitigation	 strategies	 are	 limited	 by	 the	 financing,	 technological	 and	

administrative	issue.	Alaerts	et	al.,	(2014),	who		worked	on		mitigation	strategies		suggests	that		

for	arsenic	mitigation	strategies	it	is	imperative	to	address	the	issue	of	knowledge	gaps	existing	

in	the	society	then	think	of		any	concrete	solutions	which	is	more	economically,	technologically	

and	 socially	 adaptable	 for	 large	 section	 of	 the	 society.	 In	 most	 	 cases	 mitigation	 plan	 are	

operationalized	 by	 the	 government	 but	 coping	 mechanism	 of	 communities	 are	 not	 well	

understood.	 A	 study	 done	 by	 the	 World	 Bank	 (2005),	 shows	 that	 there	 is	 	 still	 significant	

uncertainty	in	spite	of	constant	efforts	of	governments	and	donors	agencies	for	over	a	decade.	

This	might	be	because	within	all	mitigation	measures	suggested,	communities	were	not	a	part	

of	it.	

	

Professor	Anirban	Gupta	of	BESU	emphasizes	 	 that	 the	best	solution	to	 this	crisis	 is	 to	switch	

over	 to	 treated	 surface	 water.	 However,	 as	 said	 above	 mitigation	 measures	 should	 be	

adaptable	 to	 large	 section	 of	 populations.	 He	 further	 argues	 that	 development	 and	

maintenance	of	surface	water	based	drinking	water	system		are	expensive,	time	consuming	and	

investment	 intensive.	 	 It	 is	 not	 possible	 in	 	 short	 span	 of	 time	 for	 any	 agency	 to	 implement	

project,	 which	 are	 sustainable.	 Considering	 the	 point	 of	 program	 sustenance,	 it	 is	 necessary	

that	 communities	 should	 grow	 with	 knowledge	 and	 start	 acting	 to	 make	 ongoing	 program	

sustainable,	says	Prof	Gupta.	However	communities	are	also	bounded	by		structural	problems	

that	do	not	allow	them	to	perceive	 this	a	major	 issue.	As	said	by	Hassan	 .et.al	 (2005)	people	

find	 themselves	 helpless	 in	 diseased	 situations.	 As	 discussed	 earlier,	 most	 of	 the	 people	

affected	are	poor	and	marginalized	also	because	their	coping	capacity	is	low	due	to	which	they	

are	unable	to	minimize	the	risk	of	arsenic	exposure.		

	



This	 report	 tries	 to	 learn	 about	 the	 community’s	 understanding	 regarding	 	 change	 is	 dietary	

habits	 and	 also	 explore	 the	 feasibility	 of	 growing	 crops	which	 are	 arsenic	 resistant.	 Also	 the	

differential	coping	mechanism	of	inter	and	intra	communities	are	studied	here.	

3. Methodology	of	study	
	

In	preparation	for	the	required	fieldwork,	the	first	week	at	SaciWATERs	was	spent	in	preparing	

a	synopsis	which	ideally	consists	of	a	questionnaire	necessary	to	get	critical	information	during	

interaction	with	the	community	and	other	authorities.		

	

To	 study	 the	 community	 perception	 about	 arsenic	 contamination	 on	 health,	 mitigation	

measures	and	challenges,	field-based	surveys	were	conducted.	To	capture	a	broader	overview	

of	the	problem,	ten	villages	were	studied	and	a	detailed	case	study	of	villages	was	done	for	a	

comprehensive	 study	 to	 capture	 all	 aspects	 of	 arsenic.	 Questions	 were	 asked	 in	 form	 of	

structured	 interview	 and	 open-ended	 question.	 Focused	 Group	 Discussion	 (FGD)	 and	

Participatory	Rural	Appraisal	(PRA)	was	also	conducted.	In	most	of	the	villages	the	caretaker	of	

AMAL	filters,	water	committee	members	and	few	community	people	were	studied.	Caretaker	

and	water	committee	member	were	selected	because	 they	are	 the	ones	who	are	 involved	 in		

providing	arsenic	safe	water	 through	community	based	arsenic	 removal	units.	Their	view	and	

responses	are	documented	in	this	report.	

These	selected	villages	lie	in	the	three	arsenic	affected	districts	of	West	Bengal	namely	Nadia,	

North	24	Parganas	and	South	24	Parganas.	Detailed	case	study	of	Ghetugachii	village	was	done	

which	comes	in	Chakdah	Block	of	Nadia	Districts.	This	village	is	one	of	the	most	affected	villages	

of	the	worst	affected	Nadia	districts.	

Understanding	 	 community	 perception	 about	 arsenic	 impacts	 of	 health,	mitigation	measures	

and	challenges	was	a		difficult	task	because	of	low	risk	perception	among	the	community.	For	

this,	 sustainability	 of	 AMAL	 filter	 was	 taken	 as	 a	 proxy	 indicator	 for	 study	 of	 community	

perception	 about	 the	 above	 set	 task.	 This	 was	 because	 of	 the	 lack	 of	 knowledge	 and	



information	about		arsenic	problem	as	such,	but	they	knew	impacts	of	AMAL	filters	on	health	

and	other	issues	related	to	this.		

For	sustainability	study	of	AMAL	filters,	data	was	obtained	from	Indian	Institute	of	Engineering	

Sciences	 and	 Technology,	 Kolkata.	 	 Ground	 truthing	 of	 this	 data	was	 done	 through	 the	 case	

studies	 and	 also	 the	 challenges	 faced	 in	 	 sustaining	 the	 mitigation	 measure	 of	 AMAL	 were	

studied.		

Methodology	adopted	for	preparing	report	was	as	follows:		

• Review	of	existing	literature	and	research	documents	on	arsenic	problem.		

• Interviews	held	with	people	either	working	in	this	field	or	users	of	these	filters.	

• Interviewed	 community	 members	 to	 understand	 their	 perception	 and	 knowledge	 of	
arsenic	mitigation	 program.	 Their	 views	 have	 been	 reflected	 at	 several	 points	 in	 this	
report		

	

4. Findings	and	Discussion:	Study	on	community	perception	

4.1. Risk	perception	of	arsenic	contamination	among	the	people	
Risk	perception	of	arsenic	contamination	among	the	community	was	found	to	be	relatively	low.	

In	most	of	the	villages,	people	were	not	aware	of	the	kind	of	impacts	that	arsenic	can	have	on	

their	 health.	 Most	 of	 the	 people	 have	 a	 vague	 idea	 of	 Arsenicosis	 that	 appear	 in	 the	 form	

change	in	skin	pigmentation,	some	kind	of	gastric	problem	and	some	cancer	that	ultimately	kill.	

Risk	perceptions	vary	among	communities,	place	 to	place	and	depend	on	 the	knowledge	and	

understanding	 of	 affected	 communities.	 It	 is	 seen	 that	 risk	 perception	 is	 low	 among	 the	

communities,	which	 are	 economically	 poor.	Unfortunately	 these	 are	 the	 areas	where	 arsenic	

concentration	 and	 disease	manifestation	 are	 high	 and	 these	 are	 the	 areas	 where	mitigation	

measures	 are	 not	 implemented	 effectively.	 In	 most	 of	 the	 cases	 when	 people	 were	 asked	

whether	they	know	what	arsenic	is	and	why	this	is	impacting	your	health		either	they		did	not	

know	 	 what	 this	 fuss	 is	 about	 or	 they	 are	 not	 willing	 to	 know.	 	 Although,	 they	 have	 an	

understanding	of	some	“Poison”	 in	the	water	that	makes	people	 look	ugly	and	 in	older	age	 it	

causes	cancer.		



People	 are	 tired	 of	 listening	 about	 arsenic.	 Since	 the	 last	 20	 year	 they	 have	 gone	 through	

awareness	campaign,	medical	checkups	and	interviews.	 	Some	old	aged	people	are	not	aware	

of	 arsenic	 in	 water.	 They	 are	 also	 reluctant	 to	 admit	 that	 the	water	 that	 was	 used	 by	 their	

forefathers	can	be	contaminated	because	they	 lived	 longer	and	were	healthy.	 	Pushpa	an	old	

lady	in	Ghetugachhi	said	it	was	‘curse’	of	God	because	people	are	defying	His	existence	and	it	is	

good	if	they	are	punished.	This	was	an	interesting	fact	that	people;	especially	older	people	still	

believe	that	this	 is	a	curse	of	God.	They	give	reason	that	why	villages	next	to	their	villages	do	

not	have	arsenic	in	their	water?	Why	only	few	villages	have	arsenic?	says	Somaddar	an	old	man	

in	Thakurwadi	village,	though	he	did	not	explain	why	only	his	village	was	punished	not	others.	

There	 is	 a	 general	 understanding	 of	 entry	 of	 arsenic	 in	 human	body	 through	 drinking	water.	

Everyone	knows	 that	drinking	water	 is	a	major	 source	however	 there	 is	 lack	of	knowledge	 in	

understanding	 peripheral	 routes	 of	 arsenic	 entry	 in	 human	 body.	 In	 most	 the	 cases	 people	

agreed	 that	 they	did	not	 know	much	about	 the	 fact	 that	 arsenic	 can	enter	 through	 the	 food	

chain	 but	 few	people	 have	 a	 considerable	 knowledge	 about	 it.	 Surjeet	 Sarkar	who	himself	 is	

caretaker	 of	 AMAL	 filter	 unit	 says	 that	 arsenic	 is	 found	 even	 in	 coconut,	milk	 and	meat.	 He	

credited	awareness	campaign	organized	by	SATHEE	and	School	of	Tropical	Medicines,	Kolkata	

for	this	information.	Entry	routes	other	than	drinking	water	are	unknown	to	most	of	the	people	

and	 neglected	 in	 the	 most	 of	 the	 mitigation	 measures	 available	 as	 of	 now.	 The	 Mitigation	

measures	are	focused	on	removing	arsenic	water	from	drinking	water	and	on	urgent	basis	this	

is	 important.	Some	communities	and	acting	authorities	are	not	well	 informed	about	the	 facts	

that	agricultural	practices	also	contribute	to	arsenic	contamination	in	food	and	soil.	It	has	been	

proved	by	various	studies	that	by	changing	some	farming	and	dietary	practices	they	can	reduce	

arsenic	in	food.	This	knowledge	is	missing	among	the	communities	and	there	is	no	knowledge	

or	plan	for	minimizing	arsenic	through	food.		

When	 people	 were	 asked	 about	 changing	 their	 diet	 i.e.	 switching	 over	 to	 food	 crops	 that	

require	less	water	at	the	time	of	their	growth	such	as	paddy	and	leafy	vegetable	etc.,	a	mixed	

response	was	obtained.	Most	of	the	people	find	it	difficult	to	change	the	food	habit	so	easily.	

Those	who	are	willing	 to	 change,	 find	 it	difficult	 to	 change	because	commodities	which	have	



lesser	arsenic	uptake	such	as	wheat	and	pulses	etc.,	are	not	grown	much	in	these	areas,	they	

are	imported	from	other	part	of	the	country	that	increase	the	cost	of	such	commodities.	People	

find	it	difficult	to	eat	and	afford	food	items	made	up	of	such	commodities.	Rice,	which	is	widely	

grown	 in	 this	 area	 is	 easily	 available	 but	 has	 arsenic	 in	 its	 grain	 because	 the	water	 used	 for	

irrigation	contains	arsenic.		

To	study	the	correlation	between	food	habit	and	Arsenicosis,	family	history,	dietary	habit	and	

disease	 progression	 of	 two	 families	were	 studied.	 Family	 study	 of	Mr.	 Santhu	 of	 Thakurwadi	

village	and	Mr.	Samit	of	Ghetugachhi	of	Chakdah	block	of	Nadia	districts	were	studied.	There	is	

not	much	difference	noted	 in	food	habit	of	the	two	families,	one	of	which	has	shown	case	of	

Arsenicosis	 and	 other	 has	 not.	One	 obvious	 reason	 that	 can	 be	 deduced	 this	 study	was	 that	

family	 Mr.	 Santhu	 of	 Thakurwadi	 village	 is	 using	 water	 from	 the	 filters	 whereas	 no	 such	

interventions	are	available	in	Ghetugachhi.	Though	it	is	difficult	to	reach	any	conclusion	based	

on	 this	 few	 case	 studies,	 people	 of	 Ghetugachhi	 including	 Mr.	 Samit	 agree	 that	 arsenic	 in	

drinking	water	is	a	reason	for	this	difference.	In	the	four	family	cases	studied	it	was	found	that	

in	 the	 last	 5	 to	 10	 years	 there	 has	 been	 improvement	 in	 nutritional	 status	 of	 family.	 More	

protein	diet	is	added	in	their	food	items	in	the	last	5	to	10	year.	Mr.	Samit	says	that	people	now	

know	that	better	health	reduces	impacts	of	Arsenic	on	health.	This	point	also	came	up	within	

group	discussion.	There	are	three	fishing	pond	in	Ghetugachhi	and	one	new	is	coming	up.	Mr.	

Samit,	who	himself	is	an	owner	of	two	fishing	ponds	says	that	the	demand	for	fish	has	increase	

in	the	last	ten	years.	However	this	may	not	be	related	to	the	arsenic	problem.	There	might	be	

an	 increase	 in	 income	so	says	Ramesh	Biswas	of	Thakurwadi.	He	says	that	 increase	 in	 income	

has	resulted	in	better	nutritional	status.	Reduction	of	cases	of	Arsenicosis	may	be	an	outcome	

of	this.			

Why	arsenic	is	not	taken	so	seriously	among	affected	communities	is	major	concern	for	people	

involved	 arsenic	mitigation	measure	 program.	 Prof	 Anirban	 Gupta,	 who	 is	 involved	with	 the	

project	 of	 community	 based	 Arsenic	 filters	 AMAL,	 agrees	 that	 there	 is	 great	 need	 for	

communities	 to	 take	 up	mitigation	measures	 because	 initiative	 taken	 up	 by	 government	will	



take	much	more	time	to	operationalize.	This	is	also	limited	by	investment	cost	and	feasibility	of	

available	mitigation	measures.		

In	the	field	study,	when	people	were	asked	why	do	you	not	take	this	problem	seriously	or	how	

serious	this	problem	is	for	you?	In	most	of	the	cases	people	gave	two	answers.	Firstly,	there	is	

nothing	in	their	hand	so	they	can’t	do	anything	and	secondly	they	have	other	priorities	over	the	

arsenic	issues.		

Mr.	Ashok	Mitra	of	Kalibazar	in	Chakdah	Block	says	that	without	government	help	nothing	can	

be	 done.	 How	 can	 a	 Panchayat	 or	 community	 develop	 surface	water	 source	 for	 all	 affected	

communities?	When	he	was	 given	option	of	 domestic	 filters	 and	 community	based	 filters	he	

said	 these	are	not	permanent	 solutions	 though	he	suggests	 that	community	based	 filters	 like	

AMAL	 are	 performing	 well	 therefore,	 for	 short-term	 these	 can	 be	 installed	 in	 affected	

communities.	 AMAL	 filter	 is	 widely	 used	 in	 the	 affected	 areas.	 Interesting	 fact	 about	 this	

implementation	 model	 is	 that	 the	 community	 manages	 them	 in	 a	 decentralized	 manner.	

Unfortunately,	 in	 spite	 of	 its	 wide	 adaptability	 it	 reflects	 low	 risk	 perception	 amongst	 the	

affected	populations.	This	can	be	understood	by	the	figure	No.	2	we	can	see	that	in	the	village	

where	AMAL	arsenic	filters	are	installed	we	find	that	there	are	nearly	equal	number	of	families	

who	use	water	from	this	filters	and	those	who	do	not	use	water	from	this	filters.	Reason	for	this	

may	vary,	but	keeping	in	mind	the	fact	that	mode	of	operation	of	these	filters	are	same	for	all	

and	open	to	all,	then	why	some	people	form	the	same	village	are	using	it	and	why	some	people	

are	not	using	water	from	arsenic	removal	unit.		

	

Figure	2:	Adaptation	of	ARU	by	villagers,	No	of	people	using	water	from	ARU	till	2013	
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(Note:	The	Number	represents	no.	of	family,	which	is	an	aggregate	of,	all	family	of	both	districts	

in	which	ARU	are	 installed.	There	are	almost	50	%	population	who	uses	water	 from	ARU	and	

equally	who	do	not	use).		

4.2. Factors	affecting	risk	perception	of	the	people		
In	most	 of	 the	 cases	 people	 do	 not	 realize	 kind	 of	 health	 complexities	 that	 arise	 because	 of	

arsenic	contamination	of	water.	A	slow	impact	of	arsenic	on	health	is	one	of	the	major	reasons	

why	people	do	not	take	it	so	seriously.	Arsenic	takes	year	to	show	its	harmful	effects	in	form	of	

serious	diseases	and	because	symptoms	of	Arsenicosis	are	similar	to	other	disease.	People	did	

not	attribute	arsenic	for	being	a	reason	for	illness	or	death	until	they	were	told	it	was	so.	Mr.	

Rohit	Ray	of	Ghtugachhi	village	who	is	himself	an	arsenic	poisoned	patient	admitted	that	he	did	

not	 know	 that	 he	 was	 arsenic	 affected	 until	 identified	 by	 the	 School	 of	 Tropical	 Medicines,	

Kolkata	 which	 is	 authorized	 by	 government	 of	 West	 Bengal	 to	 look	 after	 health	 aspects	 of	

arsenic	 in	 affected	 population.	 He	 said	 that	 in	 spite	 of	 knowing	 that	 many	 people	 have	

symptoms	 of	 arsenicosis	 in	 the	 villages,	 he	 could	 not	 identify	 the	 symptoms	 because	 he	 has	

different	kind	of	symptoms	and	he	took	it	as	a	skin	problem.	When	he	was	asked	why	he	took	

so	 much	 time	 and	 waited	 for	 long	 time	 for	 School	 of	 Tropical	 Medicines	 to	 come	 and	

diagnosis?.	He	replied	that	this	was	not	new	in	the	villages,	so	‘I	have	convinced	myself	even	if	

this	was	because	of	arsenic,	it	is	okay!	Like	most	of	my	villagers	I	am	also	affected	and	this	was	

nothing	new	so	why	to	worry	and	he	laughs!	

Slow	impact	of	arsenic	on	health	and	its	initial	symptoms	are	two	main	reasons	why	people	do	

not	take	it	seriously	in	initial	days	and	when	the	disease	has	progressed	it	is	too	late	and	people	

find	themselves	helpless.	In	few	cases	where	interventions	were	taken	(mainly	arsenic	removal	

filters)	 symptoms	have	 reduced	after	 they	started	using	water	 from	these	units	admit	Rakhal	

Sarkar	in	Rampur	Village.	However,	wherever	such	interventions	are	not	available,	it	seems	that	

people	have	compromised	with	the	situation.	

	When	asked	what	they	will	do	as	the		government		finds	it		difficult	to	solve	this	problem	in	a		

short-term	period.	They	do	not	 find	a	 right	answer	 immediately.	When	given	option	of	 filters	

they	think	that	domestic	filters	can	be	good	if	they	get	supply	from	the	government.	However,	



Prof	 Anirban	 Gupta	 at	 Indian	 Institute	 of	 Engineering	 Sciences	 and	 Technology,	 Kolkata	 says	

that	the	government	in	few	villages	supplied	domestic	filters	and	Ghetugachhi	was	also	one	of	

them.	 This	 was	 not	 found	 very	 successful	 because	 upkeep	 of	 these	 filters	 requires	 certain	

knowledge	and	quality	test	for	such	large	number	of	filters	become	difficult	and	also	hurdles	of	

policies	 that	 were	 formulated	 to	 obtain	 these	 filters	 put	 these	 scheme	 to	 an	 end.	 He	

recommends	community	filters	over	domestic	filters	but	in	Ghetugachhi	community	filter	was	

removed	after	one	year	of	operation	because	of	 local	 politics	 and	 inactive	water	 committee.	

Mahesh	who	is	a	daily	wage	laborer	in	this	village	says	that	he	was	unfortunate	that	he	is	born	

in	Ghetugachhi,	which	 is	 arsenic	 affected	and	people	are	also	not	good.	When	he	was	asked	

that	what	he	would	do	 to	overcome	this	problem?	He	said	 that	what	he	will	do!!	 .	He	 is	 too	

poor	to	do	anything	on	his	own.	My	grandfather	had	died	because	of	liver	cancer	at	age	of	60,	

my	grandmother	is	already	diagnosed	she	will	be	dying	soon	and	my	fate	also	will	be	same.	This	

is	our	fate!	And	we	are	borne	to	die,	so	why	to	worry?.			

Interestingly,	risk	perception	is	comparatively	low	in	the	area	where	disease	is	not	manifested	

and	 filters	 were	 installed.	 One	 obvious	 reason	 for	 this	 was	 that	 when	 these	 areas	 were	

identified	 and	 Filters	were	 installed,	 it	 has	 reduced	 extent	 of	 	 	 disease	 spread	 up	 to	 certain	

extent	but	after	sometime	people	realized	that	this	problem	is	not	that	serious.	They	feel	that	

there	are	unusual	concerns	about	this	problem.	This	might	be	one	of	the	reasons	why	number	

of	users	of	arsenic	filters	was	reduced	in	many	cases.	Though	it	was	difficult	to	substantiate	this	

with	any	data	but	when	they	were	asked	about	the	severity	of	problem	they	agreed	that	this	

problem	 is	exaggerated	 says	Sourabh	Mukharjee	of	 Swarnakara	village	 .	He	 says	 that	Arsenic	

was	always	there	in	water	 in	this	area	but	 it	has	come	in	the	news	recently	because	of	which	

there	 is	 hue	 and	 cry	 but	we	 are	 adapted	 to	 this.	Our	 ancestors	 used	 this	water	 and	nothing	

happened	to	them.	He	blamed	adulteration	in	the	food	and	other	kind	of	pollution	as	reason	of	

increasing	in	incidences	of	Arsenic	in	his	village.	

In	 few	 cases	 people	 are	 not	 accepting	 the	model	 adopted	 by	 the	most	 of	 community	 based	

arsenic	removal	filters.	As	this	reports	majorly	covers	the	AMAL	filters,	 it	has	been	found	that	

people	 are	 not	 ready	 to	 pay	 tariff	 of	 rupee	 15	 to	 20	 per	 month	 that	 are	 required	 for	



maintenance	 and	 upkeep	 of	 these	 filters.	 People	 say	 that	 water	 should	 be	 supplied	 free.	 In	

Dakhin	 Panchkota	 village,	 villagers	 have	 refused	 installation	of	 these	 filters	 as	 they	were	 not	

ready	to	pay	any	kind	of	money	for	water.	So	sometime,	ethics	and	culture	are	more	important	

than	problem	in	life.		

Local	 and	 regional	 parties	 play	 a	 major	 role	 in	 deciding	 kind	 of	 intervention	 taken	 in	 these	

villages	says	Prof	Gupta	of	IIEST,	Kolkata.	People	are	persuaded	by	local	politician	to	ask	Arsenic	

water	from	government,	government	 is	blamed	for	not	providing	safe	water.	For	government	

digging	bore	wells	 is	cheapest	and	most	 feasible	options	which	are	not	safe.	 In	many	cases	 it	

has	 been	 found	 that	 these	 bore	wells	 have	 high	 arsenic	 in	water.	 Such	 cases	 are	 apparently	

more	in	the	areas	that	are	marked	by	low	education	and	are	economically	poor.	Ghetucachhi	is	

one	 such	 case.	 People	 were	 persuaded	 to	 use	 government	 water	 supplied	 by	 public	 water	

supply	 system	 which	 has	 shown	 high	 arsenic	 when	 tested	 by	 SATHEE3	 says	 Samit	 of	

Ghetugachhi.	Water	committee	that	was	supposed	to	manage	filters	has	dissolved	and	the	filter	

removed	from	the	village	leaving	200	families	in	a	deplorable	conditions.		

4.3. Social	economic	and	cultural	sways	of	arsenic	in	groundwater		
Impacts	of	arsenic	are	more	visible	on	the	health.	Its	impact	is	not	so	evident	on	functions	and	

structures	of	the	society.	In	fact,	up	to	certain	extent	it	has	diluted	the	caste	structure	existing	

in	the	society.	In	many	cases	it	was	found	that	people	have	come	together	for	managing	arsenic	

issue	irrespective	of	the	caste	and	religion,	especially	in	the	villages	where	community	arsenic	

removal	 filters	 are	 installed.	 Villagers	 water	 committee	 formed	 to	 manage	 these	 filters	

comprise	of	people	representatives	of	all	caste	and	class.	Also,	water	is	treated	as	a	commodity	

which	carries	some	moral	responsibility	among	the	people	and	they	think	they	water	should	be	

accessed	 by	 all	 people.	 People	 from	 all	 caste	 and	 class,	 come	 and	 collect	 water	 from	 these	

units.	

Manifestation	 of	 arsenic	 is	 also	 indifferent	 irrespective	 of	 class.	 In	most	 of	 the	 cases	 it	 was	

found	 that	 everyone	was	 affected	equally.	 It	might	be	because	 rich	people	did	not	have	 any	

alternatives	 in	the	past,	the	impact	of	Arsenicosis	 is	more	or	 less	similar.	However	correlation	

																																																													
3 SATHEE  is NGO which is associate with the  AMAL project based in Kalyani Kolkata  



between	dietary	habits	and	Arsenicosis	could	not	be	established	empirically.	Few	case	studies	

done	till	date	show	no	differential	 impacts	of	 food	habits	and	Arsenicosis.	More	details	study	

require	on	this	to	reach	on	any	concrete	conclusion.				

4.4. Gender	and	Arsenic			
Men	are	generally	more	affected	than	the	females	in	arsenic	affected	areas.	Reason	attributed	

for	 this	 is	marriage	 of	 girls	 that	 causes	 settling	 of	 girls	 from	 affected	 village	 to	 other	 village.	

Marriage	causes	girls	going	to	other	village	after	certain	age	or	new	married	girls	are	bought	in	

villages.		Therefore,	in		villages	where	arsenic	contamination	prevails,	girls	are	relatively	on	the	

safer	side.	There	are	probabilities	that	when	girls	go	to	other	villages	after	marriage	there	might	

be	no	arsenic	contamination	or	the	girls	coming	from	other	villages	might	not	have	prior	arsenic	

poisoning.	Due	to	this	reason	arsenic	manifestations	is	either	delayed	or	disappear	among	the	

girls	depending	upon	their	life	in	the	village,	which	they	settle	after	marriage.	Those	who	come	

into	arsenic	affected	village,	if	affected,	symptoms	appear	very	late.	In	few	cases	it	was	found	

that	 the	 husband	 	 died	 because	 of	 Arsenicosis	 and	 his	 wife	 was	 alive	 and	 has	 symptoms	 of	

Arsenicosis.	Mr.	Mahesh	a	resident	of	Ghetugachhi	village	explains	this	by	correlating	death	of	

his	grandfather	and	alive	grandmother.				

As	women	 are	 the	 ones	who	 carry	water	 from	 the	 arsenic	 filters	 they	 get	 time	 to	 chat	with	

other	women.	In	many	cases	villagers	water	committee	comprises	of	all	female	members	such	

as	in	Thakurwaddi	village	of	Chakdah	block	and	few	more.	Because	of	participation	of	women	in	

such	activity	impacts	of	awareness	program	is	seen	to	be		effective	in	many	ways.		

4.5. Community	perception	about	ongoing	mitigation	measures		
In	almost	all	villages,	people	were	not	satisfied	with	ongoing/	available	mitigation	measures.	In	

spite	 of	 low	 risk	 perception	 of	 arsenic	 they	 feel	 that	 there	 should	 be	 a	 foolproof	mitigation	

measures.	It	was	a	bit	difficult	to	segregate	the	demand	for	a	water	supply	as	an	amenity	and	

demand	 for	 water	 that	 is	 arsenic	 free.	 Everyone	 interviewed	 complains	 against	 the	

government`s	 for	 its	 apathy	 towards	 this	 problem,	 however	 they	 also	 agree	 that	 only	

government	 can	do	 something	 concrete	which	will	 be	permanent.	Arsenic	 filters	are	good	as	

short	 	 and	 medium	 term	 mitigation	 measures	 however	 this	 cannot	 be	 used	 for	 long	 term.	



Increasing	population	will	eventually	put	additional	pressure	on	such	filters,	also	these	requires	

regular	 maintenance	 and	 upkeep,	 this	 also	 indicates	 that	 there	 is	 a	 need	 to	 develop	

government		supported	water	supply	system	which	are	safe	and	free.	Many	people	don’t	feel	

that	public	water	supply	system	is	going	to	solve	this	problem	easily.	Mr.	Ashok	Kumar	Mitra	of	

Kalibazar	of	Chakdah	Blok	is	apprehensive	about	government	scheme	for	supplying	arsenic	free	

water.	 He	 questions	 that	 the	 government	 is	 not	 able	 to	 supply	 normal	 water	 through	 pipe	

system,	 how	 	will	 they	 be	 able	 to	 supply	 arsenic	 free	water?	Wherever	 there	 is	 piped	water	

supply	 system	 there	 are	 cases	 of	 leakages	 and	 contamination	of	water.	Government	officials	

have	failed		in	maintaining	these	supply	system.	He	says	that	he	is	not	very	convinced	with	idea	

of	water	supply	by	government	within	existing	system.	In	future	it	will	create	further	problem	

because	 once	water	 supply	 is	 started	 by	 the	 government	 department,	 officials	will	 shrug	 off	

their	responsibility.	It	was	suggested	that	it	will	be	good	if	a	separate	authority	is	appointed	to	

look	 after	 the	 water	 supply	 system	 in	 arsenic	 affected	 areas,	 especially	 monitoring	 and	

evaluation	of	supply	system	and	water	quality.	However	people	are	happy	to	use	this	water	for	

irrigation	and	other	purposes.		

In	villages	where	Arsenic	Removal	Units	 (ARUs)	are	 installed,	people	 feel	 that	 these	units	are	

useful	 and	 have	 reduced	 health	 problem.	 However	 these	 units	 also	 have	 certain	 limitations.	

These	 units	 are	 funded	 by	 	 donor	 agencies	 and	 managed	 by	 	 village	 water	 committee	 on	

voluntary	basis,	demands	and	supply	depends	on	both	stakeholders.	 	 In	 	villages/areas	where	

there	 is	 no	 demand	 for	 such	 filters,	 there	will	 be	 no	 installation.	 Though	 SATHEE	 and	 other	

NGOs	like	Nehru	Yuva	Kendra	are	working	to	raise	the	awareness	level	in	the	community,	still	

many	 people	 in	 the	 villages	 do	 not	 use	 water	 from	 these	 filters.	 As	 discussed	 above	

approximately	half	of	the	people	do	not	use	water	from	these	filters.		Main	reason	behind	this	

is	 distance	 of	 ARUs	 from	 home,	 private	 water	 supply,	 taste	 and	 other	 preferences.	 A	 detail	

discussion	on	this	is	dealt	in	coming	sections.		

Other	important	mitigation	measure	adopted	by	government	of	West	Bengal	is	digging	deeper	

borewells	 in	 affected	 communities.	 There	 is	 perception	 among	 the	 communities	 that	 deeper	

wells	 are	 comparatively	 safer.	 This	 understanding	 is	 developed	 by	 the	 preliminary	 research	



done	to	find	safe	aquifer.	This	is	still	one	of	the	most	feasible	measures	adopted	by	the	govt.	of	

West	Bengal.	K	.J.	Nath,	(2014),	chairperson	of	Arsenic	Task	Force,	(government	of	West	Bengal)	

highlighted	 the	 fact	 that,	 if	 arsenic	 free	 aquifers	 are	 identified	 half	 the	work	 is	 done.	 But	 it	

seems	a	problematic	conclusion	if	we	see	the	wide	spread	of	arsenic	in	groundwater.	

Use	of	surface	water	has	the	problem	of	microbial	contamination.	Time	and	cost	also	are	other	

factors	 that	 limit	 this	as	 immediate	choices	 for	mitigation	measures.	 	Development	of	ARU	 is	

another	important	step	where	such	alternative	is	not	possible.	Problem	with	these	technologies	

is	 in	 terms	 of	 high	 cost	 of	 technology	 and	 upkeep	 of	 these	 units.	 Compared	 to	 channelizing	

surface	water	digging	deeper	 tube-wells	 	may	be	more	 feasible	but	everywhere	groundwater	

depth	is	not	uniform.	Identifying	these	wells	is	a	huge	challenge	(Sikdar,	2014).	But	again	this	is	

not	 a	 foolproof	 solution.	 Deep	 irrigation	 pumps	 and	wells	 are	 also	 Arsenic	 contaminated.	 In	

Dasdia	water	from	600	to	750	feet	contains	Arsenic	in	water.	

As	 mentioned	 above,	 long-term	 mitigation	 needs	 time	 and	 money,	 meanwhile	 there	 are	

options	 that	 can	 be	 taken	 up.	 	 Fortunately,	 there	 are	 technologies	 available	 and	 have	 been	

proven	 successful.	 AMAL	 arsenic	 removal	 unit	 is	 one	 of	 them	 that	 is	 used	 by	 the	 affected	

communities	 for	 the	 past	 	 15	 years.	 Using	 this	 as	 a	 proxy	 indicator,	 challenges	 of	mitigation	

measures	were	 studied.	 Understanding	 the	 challenges	which	 are	 faced	 by	 one	 of	 the	model	

that	is	widely	accepted	by	communities	may	provide	some	insight	on	problems	that	may	arise	

when	 other	 kinds	 of	 mitigation	 measures	 are	 taken	 and	 also	 provide	 some	 guidelines	 to	

overcome	this.	

5. Findings	and	Discussion	on	Sustainability	of	ongoing	mitigation	
measures:	Case	study	of	AMAL	filters	as	proxy	indicator.		

Absence	 of	 proper	 infrastructure	 for	 surface	 water	 use	 has	 limited	 alternative	 use	 of	

groundwater	that	might	be	best	possible	solution	to	overcome	this	problem.		In	this	direction	

government	initiatives	are	taken	up,	but	in	the	short-term	period	surface	water	source	cannot	

be	developed,	there	is	also	a	vital	need	to	provide	safe	drinking	water.	In	a	short	time	period	it	

is	difficult	 to	switch	 the	use	of	water	 from	ground	water	 to	surface	water	 In	addition	 to	 this,	

development	and	maintenance	of	surface	based	water	use	for	drinking	and	other	uses	will	be	



costly	 and	 time	 consuming.	All	 regions	will	 not	have	a	possibility	of	 expanding	 surface	water	

because	of	unavailability	of	surface	water	sources	and	topography	etc.		

	

There	 is	urgent	need	 to	develop	 technological	options	 to	 remove	arsenic	 from	contaminated	

water	 in	affected	 localities	 for	 immediate	 relief	and	minimize	agony	of	arsenic	victim.	Bengal	

Engineering	 and	 Science	 University,	 India	 in	 collaboration	 with	 Lehigh	 University,	 USA,	 has	

installed	more	 than	 200	 Arsenic	 Removal	 unit	 benefitting	more	 than	 200,	 000	 people	 in	 the	

region	 (	 Sarkar	 et	 al,	 2010).This	 arsenic	 filter	 has	 performed	 well	 in	 removing	 arsenic	 from	

drinking	water	since	 its	 inception.	Other	water	quality	parameters	have	also	 improved	by	this	

filter	such	as	total	dissolved	solids,	iron	and	manganese	content	and	hardness.	These	units	are	

widely	 accepted	 by	 the	 people	 because	 of	 its	 simple	 design,	 low	 maintenance	 and	 easy	

operation.	Villagers	look	after	the	maintenance	and	upkeep	of	the	units	through	the	formation	

of	Villagers`	water	committee.		

	

Cost	 incurred	 on	 Maintenance	 and	 upkeep	 is	 shared	 by	 the	 users,	 which	 is	 very	 minimal.	

Continuous	and	sustained	operations	of	these	units	have	demonstrated	that	these	can	be	used	

in	the	areas	where	other	alternative	do	not	exist.		

	

5.1. Challenges	in	sustaining	the	mitigation	measures	
AMAL	Arsenic	removal	units	are		one	of	the	widely	used	models.	A	decentralized	management	

system	that	engages	women	in	all	parts	of	 its	activity,	simple	operation	and	maintenance	has	

made	it	widely	accepted	by	the	affected	population.	In	spite	of	low	risk	perception	among	the	

people	it	has	been	widely	used	with	the	exception	of	other	interventions..		Studies	shows	that	

these	 interventions	 are	 not	 very	 effective	 and	 have	 aggravated	 the	 problem	 of	 	 arsenic.	 A	

village	 called	 Ghetugachhi,	 one	 of	 the	most	 affected	 villages	 can	 be	 a	 good	 example	 where	

government	has	dig	bore	wells	and	AMAL	was	removed.	The	problem	has	aggravated,	however	

other	 factor	 also	 cannot	 be	 denied	 such	 as	 increase	 in	 arsenic	 concentration	 in	 water	 and		

contamination	of	arsenic	in	identified	safe	well.	



As	is	discussed		above,	these	ARUs	are	managed	by	the	water	committees	formed	in	the	villages	

and	they	are	managing	it	well.	There	are	some	problems	also.	In	most	of	the	cases	it	has	been	

found	 that	 village	 inhabitants	 are	 not	 ready	 to	 pay	 tariff,	 which	 is	 collected	 by	 the	 water	

committee.	One	reason	that	was	obvious	from	field	study	is	that	the	risk	perception	of	arsenic	

contamination	 is	 very	 low	 among	 the	 them	 especially	 in	 the	 areas	where	 units	 are	 installed	

before	any	serious	symptoms		of	Arsenicosis	appeared.	Mr.	Rakhal	Sarkar	who	is	caretaker	of	

the	unit	installed	in	Joleshwar	II	Gram	Panchayat	stated	that	people	say		“…this	water	was	used	

by	my	Grandfather	and	father,	nothing	happened	to	them.	What	will	happen	to	us?”	They	have	

don’t	understand	how	the	dynamics	of	arsenic	in	groundwater			has	changed	in	past	few	years.	

	Mr.	Sarkar	was	also	disappointed	by		people’s	response.	There	are	serious	attempts	taken		by	

SATHEE	and	IIEST	to	raise	awareness	among	the	people.	To	raise	the	awareness	among	people,	

SATHEE	has	awareness	campaign	through	magic	shows.	When	he	was	asked	what	can	be	done	

in	this	regard?	He	said	that	unit	should	be	under	the	control	of	Gram	Panchayat,	as	it	has	the	

authority	 and	 obligations	 to	 take	 care	 of	 people	 in	 the	 villages.	 	 .	 There	 is	 need	 for	 a	more	

detailed	study	of	how	it	can	be	done	and	whether	these	are	possible	or	not.		

There	are	also	incidences	of	decrease	in	the	number	of	families	using	this	waters	in	the	past	few	

years.	In	Joleshwar	II,	number	of	people	using	water	from	ARU	has	decreased	from	80	to	40.	In	

Nokpal,		number	of	users	decreased	from	120	to	70	from	January	this	month.	Mr.	Tapash	Ghosh	

of	Nokpal	GP	said	that	this	is	because	of	the	increase	in	tariff,	which	is	now	50	INR	per	month.	

This	 unit	 is	 very	 well	 upgraded	 and	 has	 generator.	 Use	 of	 generator	 and	 upgrading	 has	

increased	 the	 cost.	 But	 reason	behind	decrease	 in	 the	water	 from	ARU	needs	more	detailed	

study.	Development	of	Surface	water	sources	by	Government	

Immediately	after	the	Arsenic	contamination	in	the	groundwater	was	detected,	government	of	

West	Bengal	has	been	taking	possible	steps	to	supply	safe	water	to	the	affected	people.	Digging	

of	borewells	 is	 another	possible	measure	 that	 government	 is	 taking	 in	 affected	areas	 though	

these	measures	are	not	 	 fool	proof,	people	are	more	or	 less	convinced	that	deep	water	wells	

are	safer	which	is	not	true.	Expanding	water	market:	A	peril	in	water	sustainability	and	future	

challenges	



No.	of	people	using	ARU	water	 is	decreasing	whereas	 there	 is	an	exponential	 increase	 in	 the	

number	 of	 families	 using	 caned	water	 supplied	 by	 private	 stakeholders..	 This	 caned	water	 is	

preferable	 over	 the	 ARU	 water.	 There	 might	 be	 various	 reasons	 but	 from	 the	 communities	

perspective	they	areas	follows:	

5.1.1. Door	to	door	supply	of	caned	water	by	Venders	
As	caned	water	 is	supplied	door	to	door	by	the	venders,	 it	 is	convenient	for	people.	Whereas		

collecting	water	from	the	ARU,	someone	has	to	walk	two	or	three	time	a	day	to	unit	to	collect	

water.	Also,	not	every	 family	might	have	able	body	person	 to	 collect	water.	Distance	of	ARU	

from	houses	may	be	another	reason	why	people	are	switching	to	caned	water.		

5.1.2. Taste	and	preferences	of	people		
There	are	many	people	in	the	villages	who	do	not	like	the	water	taste	of	ARU	at	the	same	time	

there	are	also	many	people	who	do	not	like	taste	of	caned	water.		There	have	been	incidences	

where	people	have	discarded	ARU	water	because	of	the	color.	Sometime	where	there	 is	high	

concentration	of	iron	in	water	or	where	backwashing	and	regenerations	is	not	done	properly	it	

might	affect	water	color	and	tastes.	Mr.	Ashok	Mitra	of	Kalibajr	says	that	due	to	iron	present	in	

ARU	 water,	 people	 are	 apprehensive	 of	 using	 water	 from	 the	 unit.	 Mr.	 Dependu	 Ghosh	 of		

Nokpal	 Gram	 Panchayat	 told	 	 that	 his	 daughter	 does	 not	 drink	 ARU	 	 filtered	 water	 but	 he	

prefers	ARU	filtered	water.	So	when	caned	water	started	coming	in	the	villages	he	buys	caned	

water	also	and	water	from	ARU.	

5.1.3. Caned	water:		An	induced	status	symbol	
The	fact	 that	cannot	be	denied	that	many	people	are	switching	over	 to	caned	water	because	

other	people	have	started	using	caned	water.	Now	a	person	who	is	not	taking	caned	water	will	

think	why	he	should	 take	 risk	of	using	ARU	water	when	other	people	are	using	caned	water.	

Generally,	people	who	can	afford	caned	water	switch	faster	than	those	who	cannot.		Those	who	

cannot	afford	or	still	using	ARU	water	will	think,	“If	some	person	who	is	affluent	in	the	society	is	

using	caned	water	might	know	better	than	me.	Why	we	should	take	risk	of	using	ARU	water	so	

they	also	switch	to	ground	water.”	



5.1.4. Low	confidence	on	the	ARU	
	Being	simple	in	design	and	looks,	people	might		question	the	efficiency	of	these	small	units	to	

remove	arsenic	from	water.	Private	companies	that	have	bigger	filters	can	‘purify’	water	better	

than	these	small	units.	

5.1.5. Future	challenges:	Developmental	paradigm	of	water	resource.	
In	 arsenic	 affected	areas	water	 is	becoming	a	 commodity	now.	There	 is	 expansion	of	private	

stakeholders	 in	water	market.	There	 is	 	 	possibility	of	existence	of	private	or	political	 lobbies	

that	are	promoting	water	market	 in	this	area.	There	 is	nothing	much	done	from	government.			

Within	 the	 master	 plans	 prepared	 by	 the	 government	 	 there	 are	 plans	 for	 development	 of	

surface	water	 supply	 that	 is	 not	 yet	 visible	 in	most	 of	 the	places.	 The	 government	 is	 digging	

deeper	wells,	 which	 are	 faulty	 steps	 taken	 by	 government	 and	 is	 not	 sustainable.	 There	 are	

studies	 done	 that	 shows	 that	 arsenic	 content	 is	 not	 uniform	 on	 earth	 surfaces.	 It	 might	 be	

found	in	deeper	wells	as	well.	It	is	also	found	that	deeper	wells	that	were	safe	few	years	ago	are	

now	becoming	 	 contaminated	as	 arsenic	 from	 shallow	 surface	mover	downward	 vertically	 as	

water	abstraction	increases.		.	

Involvement	of	private	stakeholders	 in	the	water	market	 imposes	new	kind	of	risk.	As	of	now	

people	are	getting	water	at	the	rate	of	20	INR	per	can.	It	is	unlikely	that	the	cost	of	water	will	

not	 increase	 if	demand	will	 increase.	This	 is	normal	way	 in	which	any	business	operates.	This	

will	have	impacts	on	people	who	are	marginalized	and	cannot	afford	the	cost.	On	other	hand,	

as	most		people	shift	towards	caned	water,	demand	for	ARU	by	might	decrease.	However	there	

will	always	be	a	demand		for	cheaper	and	safer	water	as	there	are	several		who	cannot	afford	

the	high	cost	of	caned	water.	

6. Future	course	of	action	
The	ARU	 are	 not	 a	 permanent	 solution.	However,	 as	 of	 now	 this	 is	 one	 of	 the	 best	 possible	

solutions	 that	 communities	 have.	 In	 most	 	 cases,	 communities	 are	 ill	 informed	 regarding,		

health	 implication	of	 	 arsenic	 contamination,	possible	mitigation	measures,	 suitability	of	ARU	

and	political	stand	of	government	and	private	stakeholders.	As		seen	that	the	number	of	people	

using	ARU	are	decreasing,	some	cases	shows	that	the	problem	is	getting	more	complex	because	



of	involvement	of	various	sectors.	There	is	high	chance	that	cost	safe	drinking	water	is	going	to	

increase	in	the	future	because	of	developing	water	market,	poor	response	from	governments	in	

handling	this	issue	and	low	confidence	of	community	on	other	water	sources.			

These	 factors	 create	 a	 conducive	 environment	 for	 private	 stakeholders	 to	 flourish.	 	 As	

government	schemes	 take	 time	arsenic	water	 filters	are	 in	operation	so	 that	community	gets	

safe	 and	 cheap	water.	 But	 expanding	water	market	 imposes	 its	 own	 risks.	 As	 preference	 for	

canned	water	 increases	 there	 is	a	need	e	need	to	understand	 	and	 improvise	 the	community	

based	 ARU	 so	 that	 people	 are	 benefited..	 A	 suggestion	 in	 this	 regard	 would	 be	 to	 involve	

Panchayat	Members	 in	the	water	committee.	 	This	 is	because	it	has	been	found	that	villagers	

are	not		receptive		to	this	issues	and	water	committee	faces	problem	in	management	of		ARU.	

As	 Panchayats	 have	 some	authority	 and	obligations	 	 they	 can	help	 in	 better	management	of	

ARU.	 This	 should	 however	 not	 be	 overtaken	 and	 used	 as	 a	 power	 mechanism	 by	 the	

Panchayath	One	Member	who	is	user	of	ARU	and	has	some	authority	can	be	possible	option.		

As	community	thinks	that	‘Sealed’	water	is	safer	and	also	they	want	service	at	home.	There	is	

possibility	 that	 same	model	 can	be	applied	 for	 supplying	water	 from	ARU.	 It	 has	been	 found	

that	 there	 are	 venders	 in	 the	 villages	 who	 are	 supplying	 water	 door	 to	 door.	 This	 can	 be	

strengthened.	as	it	would	also	provide	additional	employment	and	the	same	time		supply	water	

to	the	people	that	is	cheap	and	safe.	This	can	be	implemented	easily	as	people	are	paying	more	

than	 they	 pay	 as	 a	 tariff.	 Cost	 of	 water	 supply	 by	 ARU	will	 be	 less	 than	 that	 they	 get	 from	

private	water	supplier.	Retaining	the	tariff	value	to	which	a	service	change	can	be	added	by	the	

vendor.		Venders	can	be	part	of	water	management	committee	or	he/she	can	be	independent..	

It	will	be	good	 if	he	 is	part	of	water	committee	because	 it	will	help	 in	monitoring	of	 services	

provided.	

In	this	aspect	one	problem	that	we	have	to	understand	that	there	might	be	people	who	think	

sealed		water	cans	are	safer	because	‘big’	technologies	are	involved	in	filtering	water	in	private	

companies.	 There	 is	 need	 to	 discuss	 broader	 aspects	 of	 such	 market	 and	 comparative	

advantage	of	ARU	over	the	sealed	water	among	the	communities.	



There	 is	 no	 one	 solution	 in	 such	 a	 problem	 that	 requires	 various	 stakeholders’	 involvement.	

Dimensions	and	characters	of	problem	are	changing	day	by	day.	Approaches	to	mitigate	should	

be	dynamic	enough	to	keep	pace	with	changing	problem.	A	good	solution	now	can	be	of	no	use	

in	future,	so	there	is	need	to	understand	the	character	of	problem	and	act	accordingly.	
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