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Dear Network Collaborators,

The previous quarter was the time for reaching out and expanding the understanding of 
Arsenic Knowledge and Action Network. We sought to understand the water quality 
issues and willingness for action within states of Bihar and Uttar Pradesh. At the same time 
we saw a consolidation and expansion of learning within Assam as we move further in 
experimenting avenues for joint action for mitigation. While interacting with 
communities in Bihar we also saw the power that visual cues play in people's perception of 
water quality.  There is a growing momentum within Uttar Pradesh to bring water quality 
stakeholders on a platform where everyone is treated and heard as an equal, this platform 
has taken the shape of a - Jal Choupal. We are also learning from shared experiences of 
Jharkhand, West Bengal and Karnataka.

Visual cues play an integral role in how we perceive purity.  The same is applicable to water 
accessed by communities. Their perceived priority can be getting water that is easily 
accessible, free from visible impurities, tastes and smells good. However, water quality 
issues are largely hidden within the invisible spectrum of what we perceive to be clean 
water. There are several poisons that are lurking in water that we do not see. How can we 
recognize what we cannot see? How can we ask communities to believe numbers that 
give them water quality ranges, what difference would few points over the range make to 
their health? How do communities understand and interpret results of water quality 
reports? Further once understood, what are the alternate avenues for safe supply? Are 
these sources sustainable, easily accessible, and easy to use? These are some long 
standing question to which we invite exploration. We look forward to hearing your 
experiences and efforts in addressing these challenges.

In an effort to provide a comprehensive overview and mapping efforts across India on 
arsenic, we invite everyone to share their experiences of working on arsenic issues with 
communities. You can share in any format. You can share reports, charts, written 
documents, GPS coordinates, diagrams, notes, etc. We will work to integrate and map all of 
this for an overarching understanding of Water Quality Issues. It is now time to share!
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NETWORK SPEAKS
(Events)

Strengthening of Water Quality and 
Health Resource Centre and its 

Challenges
Date: 17th July, 2015

Venue: Water Quality and Health Resource Centre, 
Guwahati, Assamvember, 2014 

2

Meeting on the formulation of a 
multi-sectorial project on Arsenic and 

Fluoride removal and its impact on 
health and environment- a case study 

for Assam
Date: 20th July, 2015

Venue: MS Iyengar Hall-CSIR-NEIST

A meeting was held on 17th July, 2015 at the 
Water Quality and Health Resource Centre, 
Guwahati to discuss about the progress made 
up by the Resource Centre since it was set up, 
ways to strengthen it, challenges and ways to move forward. It was a �rst of its kind 
meeting after the formation of the Resource Centre where all the stakeholders came 
together to chalk out a plan for the future. More on the recommendations that emerged 
and a detailed  report,  For a detailed report: Click here

A meeting was held at CSIR- NEIST, Jorhat, 
Assam on 20th July 2015. The main agenda of 
the meeting was to discuss on the work 

various individuals and departments are doing or planning to do in the area of water 
quality and also to formulate a plan for the future. Participants came from NEIST; Jorhat 
Medical College (JMC); PHED, Jorhat; Members of Village Panchayats, and Community 
Workers. The group also came out with a list of activities that they plan to carry out. For a 
detailed report, For a detailed report: Click here
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State Level Consultation on Water 
Quality Issues In Patna, Bihar

Date: 12th August, 2015
Venue: AN College, Patna, Bihar

To initiate a collaboration of the diverse 
knowledge and action nodes within UP on 
water quality issues, a state level consultation 
meeting was organized in Lucknow on 7th 
August, 2015. This meeting was to discuss 
what would be the starting points and how 
collaborations can take shape between 
individuals and institutions working on water 
quality issues in UP and also to understand what is required, needs of the region and 
essential step necessary for sustainable and effective mitigation. There are increasing 
water quality issues and problems that are affecting more and more districts in UP. As 
these problems affect everyone and the efforts toward solutions also require joint 
deliberation and action. The main agenda of Jal Choupal is to address these problems, 
collaborate diverse knowledge in the water quality sector and work together towards 
designing interventions and planning further course of action. Jal Choupal seeks to meet 
every six months to take a stock, re�ect and consolidate the work that has been carried 
forward by different entities of the group. For a detailed report: Click here

A state level consultation meeting was 
organized in Patna, Bihar on Water Quality 
Issues in Bihar on 12th August, 2015. The 
purpose of the consultation was primarily to 
bring together a group that has been working 
on water quality issues and to understand the 

collective needs of communities suffering from water quality issues. It was also to serve as 
a space to chalk out a rough strategy for a plan towards water quality issues mitigation. 
This discussion gave rise to a short term and long term lines of action that can be probably 
carried out within Bihar towards improving access to safe water. The current gaps that 
were identi�ed were within the areas of documenting existing mitigation processes, 
building capacity of communities and partner agencies including doctors, along with 
creating. For a detailed report: Click here

Jal Choupal Inception Meeting
Date: 7th August, 2015

Venue: WSSO Office, Lucknow, UP
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Water Wanderings in North Bihar
Megh Pyne Abhiyan, New Delhi 

It is almost a decade since Megh Pyne Abhiyan 
(MPA) through its local partner organizations 
(Gramyasheel, Supaul; Kosi Seva Sadan, 
Saharsa; Samta, Khagaria; Ghoghardiha 
Prakhand Swarajya Vikas Sangh, Madhubani; 
Savera/ Water Action, Pashchim Champaran) 
initiated work on safe and clean drinking water 
in �ve �ood prone districts of north Bihar. 
North Bihar region is known for its eight 
perennial river systems supplemented by 
shallow groundwater table. With water 
visually and literally everywhere, the issue of 
scarcity was non- existent.

Deliberation on water in four districts of north 
Bihar – Supaul, Saharsa, Khagaria and 
Madhubani over 18 months (2005-06), helped 
in developing a local thematic for drinking 
water issues based on the insights, the 
exploration for the concept, utility, potential, 
technology,  process,  and contex tual 

argument of temporary rainwater harvesting as 
a supplement system during '�ood' season, 
triggered MPA's water journey.

SHARE SPACE
(GUEST ARTICLES)
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After consuming rainwater in 2006, people 
across four panchayats in four districts 
expressed their want for accessing similar 
quality of water throughout the year. MPA 
initiated the second phase of the program in 
north Bihar by focusing its work on clean and 
safe access to drinking water. To achieve this 
objective grassroots workers were oriented 
towards groundwater, they were trained to 
conduct, analyze, assess and communicate 
water testing and its reports. In addition, MPA 
included an anthropologist in the team for 
strengthening the capacity of the team to deal 
with nuanced processes of comprehension, 
re�ection, compilation, assessment, self-
criticality,  and implementation of the 
program.

In December 2007, the �rst water quality 
testing was undertaken across �ve districts, 
with Pashchim Champaran district getting 
included in the program. The results brought 
forth the issue of groundwater contamination, 
which was not really spoken about in the 
region. Along side, the emergence of arsenic 
a n d  i r o n  a s  m a j o r  c o n t a m i n a n t s  i n 
groundwater became prominent, along with 
e-coli. Interestingly, the water quality results of 
dug-wells and hand-pumps differed in few 
places. Arsenic and iron were untraceable in 
samples from dug-wells, whereas it was 
prominently present in those from the hand-
pumps. This peculiarity pushed MPA to further 
probe into the issue. One of the ways 
discovered for ensuring arsenic and iron free 
water was by engaging with the revival of dug-
wells. The process of reviving dug-wells was a 
natural progression for MPA largely due to its 
commitment for instituting local practices 
that overcome social and economic barriers 
and ensures safe drinking water to all.

Dug-wells, usually a common property 
resource in most villages, can emerge as a 
clean, safe and arsenic and iron free local 
source of drinking water in the village, if 

managed properly. While initiating dug-well 
work, MPA team had to confront tremendous 
resistance from people.

Initially, people were not very open to 
contributing their services to cleaning and 
reviving the well and in many cases even 
deliberately under reported the number of 
wells in their village. On persisted efforts, the 
team enabled the understanding that 
community solidarity to rejuvenate wells is 
essential.  Further, such a process could 
facilitate easy access of safe and clean drinking 
water throughout the year, and minimize the 
r isk of  diseases,  which occurs due to 
contaminated groundwater. In order to 
strengthen MPA's argument, water testing 
results were used, which at least forced people 
to rethink their alliance with hand-pumps. It 
was this what caused the turnaround. Within a 
span of 4 months, 38 dug-wells were cleaned 
and 17 repaired as a collaborative effort 
between MPA and villagers.

On the whole, the dug-well work has created 
conducive atmosphere, which is instrumental 
in bringing people together to deliberate and 
develop a collective strategy to overcome their 
drinking water problem. Vil lagers got 
sensitized regarding the limitations of the 
present drinking water system and became 
c o n s c i o u s  a b o u t  t h e  c h a r a c t e r  o f 
contamination and its impact on human 
health.



In two different arsenic affected villages in 
Khagaria and Pashchim Champaran districts 
respectively, the community has collectively 
shifted from hand-pumps yielding arsenic and 
iron water to a community owned dug-well. It 
has been approximately six years since the 
transition happened, and it is still going 
strong, with the community managing the 
two dug-wells.

MPA also experienced few reversals. In some 
communities, after the initial euphoria 
subsided they went back to handpumps, 
d e s p i t e  t h e i r  k n o w l e d g e  a b o u t  t h e 
groundwater contamination. The reason 
stated by them was of convenience. Regular 
maintenance is considered as a daunting task 
in comparison to the hand-pump facility. 
Access to individual water sources inhibited 
people from substituting it with a common 
source. Associating with a common source 
was akin to lowering of their status that they 

had recently acquired because of the hand-
pump.

Any initiative that entails a 'change' also 
requires strong political will that is in�uenced 
by local knowledge and experiences, sound 
technical background and explanation along 
with proactive administrative support. 
However, given the scenario in Bihar, it is also 
imperative for the civil society to engage itself 
in creating a moral pressure for accepting the 
reality and subsequently adopting strategies 
for mitigating the problem. Otherwise, 
everyone would be waiting for yet another 
human forced disaster to strike.

Megh Pyne Abhiyan (MPA), a campaign and 
functional network was initiated in December 
2005, since then it continued to work as an 
informal identity in the �ve �ood prone 
districts of north Bihar.

Contact: meghpyneabhiyan@gmail.com
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Ground Water Arsenic Poisoning in Buxar District, Bihar, India : Health Hazards
Dr. Arun Kumar

Water pollution in the present scenario is 
causing lots of health hazards to humans. 
The developing countries have the 
maximum burden of  pol lut ion in 
comparison to the other countries. Heavy 
metals as chemical pollutants in water 

have toxic cumulative toxic properties, 
carcinogenic potential and cause severe 
adverse effects to human health. Arsenic 
is abundant in the crust of the earth and is 
found in all environments and it is found 
i n  s o i l ,  m i n e r a l s ,  s u r f a c e  a n d 
groundwater. Currently, the groundwater 
arsenic contamination has spread to 17 
districts, threatening more than 10 
million people in Bihar.

In our recent study, Simri and Tilak Rai Ka 
Hatta village, a �ood plain Diara region of 
river Ganga in Buxar district was targeted 
for the ground water arsenic assessment 
a n d  h e a l t h  r e l a t e d  p r o b l e m s 
assessments. The study showed high 

contamination of arsenic in the ground 
water in the entire village where arsenic 
levels were more than 100µg/L and the 
maximum level recorded was 1929µg/L. 
The  v i l lagers  showed the  t ypica l 
s y m p t o m s  o f  A r s e n i c o s i s  l i k e 
hyperkeratosis, melanosis in palm and 
sole, skin irritation, anemia, gastritis, 
constipation, loss of appetite, lungs 
problem etc. In the study cancer cases 
were also reported, particularly– skin 
cancer and gall bladder cancer. The 
probability of these two types of cancer 
cases reported is due to ingestion of 
arsenic contaminated drinking water that 
is more than 300 μg/L. The common 
reason for cancer cases is due to the 
carcinogenic effect of the transformed 
arsenic into Dimethyl Arseninous Acid 
(DMA). Furthermore, arsenic is not only a 
direct acting genotoxin or mutagen but 
elevates the degree of DNA damage and 
mutations by altering DNA repair or also 
acts as a co-carcinogen tumor promoter 
and progressor.

T h e r e f o r e ,  a  p r o p e r  s t r a t e g y  i s 
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immediately required to cater the severity 
of the arsenic poisoning in these villages.

About the author: Dr. Arun Kumar is a 

medical practitioner at Mahavir Cancer 
Institute & Research Centre, Patna, Bihar. To 
contact him: arunk31@rediffmail.com

Voices on the ground
Ananta Khanikar

According to government �gures, Titabor 
block in Jorhat district is one of the most 
arsenic affected blocks in Assam. I have started 
my engagement in two villages of Titabor 
block, these are Potiya and Kochari village. The 
approximate population of Potiya is 1500 and 
Kochari village is 3000 respectively. My 
j u s t i � c a t i o n  f o r  c h o o s i n g  t h e m  f o r 
intervention is chie�y because these two 
villages do not receive piped water supply 
from PHED and thereby are dependent on 
water from tube-wells (handpump). Also, a lot 
of residents of these villages complain of 
stomach ache and skin diseases. I visited the 

households in these villages and came across 
many cases of skin rashes, which I suspect to be 
due to Arsenicosis, but I am not wholly sure 
about it. In my own capacity, I am trying to 
motivate the people in these two villages to use 
surface water instead of water from tube wells 
hoping that would be one solution as surface 
water has been found to be free of arsenic and 
other metallic contaminants. 

Many households in these villages have ponds 
of their own but they are not in use and they 
heavily rely on water from tube-wells. I am 
trying to advocate the bene�ts of drinking 
surface water and the ill effects of drinking 
water drawn from deep tube-wells especially in 
cases such as this where the groundwater is 
arsenic contaminated. I am also talking about 
the advantages of �ltering water before 
drinking. I am demonstrating how to use 
earthen �lters in the villages. 

I have also installed water �lters to treat the 

Figure  : Prior condition of the pond Figure 2:  After the community cleaned the pond
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water collected from ponds in the school 
where I work. The school children are more 
than happy to use this �ltered water. Presently 
the residents of the two villages by their own 
efforts are laying pipes in order to connect 
them to the water pipeline that runs through 
neighboring villages. 

Piped water supplied by Public Health 
Engineering Department (PHED) is properly 
treated and the community has accepted its 
bene�ts. But explaining them about the 
presence of arsenic in groundwater and 
advocating that using water from tube-wells 
could be a reason for their stomach aches or 
skin rashes has become a little challenging. 
This is may be because we are in a stage where 
we cannot say con�dently that these are 
arsenicosis symptoms, as we do not have 
proper medical proof of it. 

About the Author: Ananta Khanikar is a 
C o m m u n i t y  Vo l u n t e e r  a n d  a  S c h o o l 
Headmaster based in Titabor, Jorhat, Assam. 
He has been activity trying to increase 
awareness at the community level on safe 
drinking water.
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Groundwater arsenic contamination in Assam: Insights
Runiti Chowdhury

Arsenic (As) is a persistent contaminant in 
groundwater of the Ganges – Brahmaputra – 
Meghna (GBM) �ood pla in .  I t  i s  now 
recognized as one of the unique natural 
calamities of the world related to drinking 
water leading a huge unguarded population 
to severe health risk. 

Arsenic contamination of groundwater in 
Assam is a relatively recent discovery. 
Chakraboti et al., 2004 �rst reported the 
occurrence of arsenic contamination in 
different states of NE India. Subsequently, in 
t h e  ye a r  2 0 0 4 - 0 5 ,  t h e  Pu b l i c  H e a l t h 
Engineering Department in collaboration with 
UNICEF conducted an “Assessment of 
Presence of Arsenic in Groundwater in Assam” 
to identify areas at risk of contamination. This 
assessment (2004-05) conducted on the basis 
of sampled water sources in 192 Blocks spread 
across 22 Districts revealed that 76 Blocks in 18 
Districts were indeed at risk, with arsenic level 
a b o v e  5 0  p p b .  T h i s  l e d  t o  a  m u c h 
comprehensive screening and monitoring 
program under a joint initiative of PHED-IIT 
Guwahati and UNICEF. The joint initiative led 
to testing of 56190 groundwater public 
sources in 76 affected blocks. Results obtained 
showed 29 % sources to have concentrations 
above the WHO limit of 10 ppb and 8 % sources 
to have concentrations above the BIS limits. 
Estimated populations of 7,22,603 in 1970 
affected habitations spread across 18 divisions 
were found to be at risk.

With the mighty Brahmaputra �owing, surface 
water abounds the state. Yet 80 % of rural 
population depends on groundwater. With 
the revelation that arsenic contamination of 
groundwater is a major drinking water issue in 
Assam, there have been increased concerns. 
While research on water quality issues are 
underway, following the arsenic screening 

and monitoring program, focused research on 
understanding the mechanism and processes 
of arsenic release, the factors controlling spatial 
var iabi l i ty  of  arsenic,  development of 
sustainable removal technologies are being 
carried out by our research group at IIT 
Guwahati.  While, lab based experiments and 
technologies are conducted to ascertain 
mechanism and processes, consistent efforts 
are made to deliver the outcomes at the 
community level. For almost a decade now, our 
research team at IIT Guwahati is involved with 
Public Health Engineering Department Assam, 
for development of sustainable mitigation 
strategies in arsenic affected areas in Assam.

Some of our published work: 

http://link.springer.com/article/10.1007/s1066
1-014-3890-7

http://link.springer.com/article/10.1007/s1266
5-014-3735-2

http://link.springer.com/chapter/10.1007/978-
3-319-16124-2_4

http://www.sciencedirect.com/science/article/
pii/S2214581815000208

http://www.sciencedirect.com/science/article/
pii/S2214581815000191

About the Author: Runiti Chowdhury is a 
Research Scholar at IIT- Guwahati
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TECH- KNOW CORNER
Arsenic �lter units using sustainable biopolymers

Nalini Sankararamakrishnan

In many rural areas, substitution of arsenic 
contaminated drinking water by a safe source 
may not be possible and arsenic removal may 
be a more appropriate water supply option in 
these situations. Removal methods like 
coagulation, suffers from the drawback of 
s l u d g e  d i s p o s a l  a n d  h a v e  d i ffi c u l t y 
consistently meeting a low-level MCL of 10 
µg/l. Reverse osmosis and electrodialysis 
requires power input, results in 20 -25% water 
wastage, expensive and thus not suitable for 
rural areas, especially in regions of water 
scarcity. Methods like ion exchange resins 
remove only arsenate. The main drawback of 
AA adsorption technology –is the cost of the 
mater ial ,  decreasing uptake at  pH 8, 
requirement of regeneration and lack of 
selectivity for arsenic. The biggest challenges 
ahead lie in applying the technologies 
described in poor, rural settings, and in 
enabling those communities to choose safe 
sources of water for drinking and cooking. 

Chitosan, has been reported to be an efficient 
heavy metal scavenger due to the presence of 
hydroxyl and amino group. Peninsular India 
with a large coastline contains numerous 
seafood processing industr ies,  which 
generate chitosan as a waste product. Due to 
the versatility of chitosan towards heavy metal 
adsorption and efficiency of iron oxide 
hydroxide towards arsenic removal the iron 
oxide coated chitosan proved to be a novel 
adsorbent for the removal of both As (III) and 
As (V) from real life arsenic contaminated 
ground water (1).  A domestic �lter unit has 
been developed and design of the same is 
shown in Fig.1. An ori�ce was made (1.5 mm) 
using the brass and nut assembly. Flow rate 

was found to be 7 l/h and nylon �lter bag was 
used in the upper chamber to hold the 
adsorbent. Around 500g of iron coated 
chitosan �akes was used as the adsorbent. The 
results obtained are shown in Fig. 2. It should 

Fig. 1. Schematic Representation of Arsenic 
domestic �lter unit
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be noted that with 10 ppb as the cut off, 500 l of 
water could be treated and with 50 ppb as 
cutoff 950 l of water could be treated.  Further 
the used chitosan �akes could be easily 
regenerated with 0.1 N NaOH and exhausted 
adsorbent was found to be non-hazardous as 
per EPA's TCLP leaching test. Additional 
advantage of using chitosan is that it has 
antibacterial property and hence fouling of 
the sorbent bed will not occur. Thus this 
chitosan-based adsorbent is cost effective and 
environment friendly and could be applied to 

treat both As (III) and As (V) contaminated 
ground water streams. 

Reference

1 .  A n j a l i  G u p t a  a n d  N a l i n i 
Sankararamakrishnan, Preparation and 
Evaluation of iron - chitosan composites for 
removal of As (III) and As (V) from arsenic 
contaminated real life groundwater, Water 
Research, 43, 2009, 3862 – 3870.

Fig. 2 Validation of Arsenic �lter unit using Arsenic contaminated water

Total Arsenic concentration 192 ppb, pH of the water 7.82, �ow rate 7 l, adsorbent dose 500 g of Iron 
Chitosan Flakes

About the Author:

Nalini Sankararamakrishnan is a Scientist at Centre for Environmental Science and Engineering, 
Indian institute of Technology, Kanpur

For more information, contact: nalini@iitk.ac.in
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ARSENIC TRIVIA

Did you know that Arsenic is actually added to livestock feed to produce higher weight 
animals and to �ght disease?  To promote growth and weight gain with less feed U.S. 
farmers have fed arsenic to animals since the 1940s. Arsenic helps �ght some diseases and 
aids in tissue and vascular development. But due to its increasing carcinogenic affects 
fodder containing Arsenic is being fast withdrawn from the markets.

Click to read more:  http://www.centerforfoodsafety.org/press-releases/2620/fda-to-
withdraw-approvals-of-arsenic-in-animal-feed#

NETWORK PROPELLERS

Our Network Propellers for this issue are Water Aid India and Megh Pyne Abhiyan. Water 
Aid is an international organization working in the �eld of Water and Sanitation. This 
quarter Water Aid India has been a major partner and supporter of Arsenic Network. Megh 
Pyne Abhiyan (MPA) is a network of organizations working at the grassroots level within 
several regions of Bihar. MPA deals with water quality issues and strives to provide access 
to safe water to the community. Arsenic network applauds the commitment of these 
organizations towards consolidated action.
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SECRETARIAT

Saci sWATER
B- 87, 3rd Avenue, 
Sainikpuri, Secunderabad - 500 094 
Telangana, India
www.saciwaters.org

For any queries or contributions, you may get in 
touch with us:

Safa Fanian - safa@saciwaters.org
Jyotirmay Das - jyotirmay@saciwaters.org

www.arsenicnetwork.in

INFO- EXCHANGE

Knowledge is a powerful propeller of action. To enable higher convergence and 
knowledge sharing we at Arsenic Knowledge and Action Network aim to create a 
comprehensive review of the work done on water quality  build a visual data map. For this 
we request individuals and organizations to send us  data or reports related to water 
quality issues. These may be in the form of  Research Studies, Case Studies, Papers, 
Presentations or Pictorial Depictions (with date and region clearly mentioned). You can 
mail your report or data in PDF, Doc, PPT, or JPEG, etc. to  or jyotirmay@saciwaters.org
safa@saciwaters.org or to our office's postal address. 

We look forward to hearing from you!

http://www.saciwaters.org
mailto:safa@saciwaters.org
mailto:jyotirmay@saciwaters.org
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