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Dear Network Collaborators,

It is indeed delighting to share with our readers the 7th Volume of our Newsletter. The last 
few months have been quite engaging in terms of not only expanding our outreach but 
also building strategies for action in arsenic affected regions. 

To begin with, we had a Consultation Workshop with network collaborators in Bihar on 
developing a framework for arsenic mitigation in arsenic affected regions of Bihar. The 
need for a joint consultative workshop was felt to integrate learning from the past on the 
efforts taken in arsenic affected regions so as to come up with a framework for 
implementation of pilot(s). The same was followed by another round of discussion with 
AKAN, Bihar to discuss on region speci�c activities to be carried out in selected arsenic 
affected districts of Bihar viz Paschim Champaran, Khagariya and Buxar. Moving ahead 
with our activities in Assam, we conducted a Workshop on Communication and Capacity 
Building for Drinking Water Safety at WSSO, PHED, Guwahati in collaboration with UNICEF 
and Government of Assam. The aims of the workshop, facilitated by communication 
strategist, Mr D K Bose; was to address communication problems related to water quality 
issues and initiate a process of building and testing communication strategy to enable 
water safety through a collaborative process. The workshop was attended by more than 
40 participants from different organizations and communities within Assam, including 
those from Government of Assam. The workshop was a great learning to help understand 
ideas for communicating with the community on issues concerning safe water.

The volume also highlights about simple solutions for arsenic such as Bio Sand Filter 
which addresses turbidity, biological, arsenic and iron contamination in water. Arsenic in 
rice is much prevalent in news, a guest article by Dr Sayan Bhattacharya from Nalanda 
University, Bihar addresses this issues in this volume. Apart from this, there are several 
food items that are helpful in reducing the toxicity induced due to arsenic. The volume 
also mentions a brief about the same. A short book review of the recent publication on 
Socio-Economic Analysis of Arsenic Contamination of Groundwater in West Bengal also 
features in the volume.

Wish you all a happy reading!
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Arsenic Bioaccumulation in rice and vegetables and subsequent transmission in 
food chain

Dr. Sayan Bhattacharya
(Assistant Professor, School of Ecology and Environment Studies, Nalanda University, Rajgir, Bihar, India)

sbhattacharya@nalandauniv.edu.in

Arsenic in rice and food grains !!! Is it true? Is it harmful? How do you avoid it?

The use of arsenic contaminated groundwater for irrigation purpose in crop �elds 
elevates arsenic concentration in surface soil and in the plants grown in arsenic 
contaminated areas. The arsenic concentrations in the edible parts of a plant depend on 
the availability of the soil arsenic and the accumulation and translocation ability of a plant.

In many arsenic-affected countries, including Bangladesh and India, rice is reported to be 
one of the major sources of arsenic contamination.

Cooking tip: The concentration of arsenic in cooked rice is reduced by cooking 
rice in arsenic free water and straining out the rice water. 

Rice is much more efficient at accumulating arsenic into the grains than other staple 
cereal crops. Rice is generally grown in submerged �ooded condition, where arsenic 
bioavailability is high in soil. As arsenic species are phytotoxic, they can also affect the 
overall production of rice, and can reduce the economic growth of a country. Arsenic 
accumulation in soil irrigated by arsenic contaminated water and its transfer into rice may 
vary depending on the soil types, cropping pattern, arsenic concentration in irrigation 
water, distance from the water source, depth of water source and duration of the 
monsoon �ood.

It has been reported that the concentration of arsenic in cooked rice was higher than that 
of raw rice. The concentration of arsenic in rice is increased when it was cooked with 
arsenic contaminated groundwater and the gruel was not discarded after cooking. 
Arsenic is absorbed in the cooked rice from water, thus increased the concentration. Its 
concentration in boro rice is much higher than in aman variety, because much higher 
amount of water is needed for boro cultivation compared to aman cultivation.

Rice straw is often used as a cattle feed in South Asia. This represents another entry route 
of arsenic into the food chain, as rice straw typically contains much higher amount of 
arsenic than grains. Cattle population also used to drink water contaminated with arsenic 
in those areas, which, in turn, can further increase the toxicity level. Cattle manure is often 
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used as fuel in household purposes, which can also increase the contamination risk. 
Besides, the dry straw often been used by people as fuel, which can release arsenic in air as 
oxides, and can cause pollution and health hazards. Large-scale use of rainwater in 
irrigation systems, bioremediation by arsenic-resistant organisms and hyper 
accumulating plants, and the aerobic cultivation of rice are some possible ways to reduce 
the extent of arsenic bioaccumulation in rice and other edible plants. Intensive 
investigation on a complete food chain is urgently needed in the arsenic contaminated 
zones, which should be our priority in future researches.

Written by: Dr. Sayan Bhattacharya, Assistant Professor, School of Ecology and 
Environment Studies, Nalanda University, Rajgir, Bihar, India. 

Email: sbhattacharya@nalandauniv.edu.in

Select food, Reject arsenic- combat arsenic with right food choices!
Research by Dr Arun Kumar (Mahavir Cancer Research and Training Centre, Patna),

Dr Kunal Kanti Majumdar (K.P.C Medical College and Hospital, Kolkata)

Selected spices, leaves, fruits can help reduce/remove arsenic toxicity from the body. They 
are most effective when taken in the right form and quantities. Dr Arun Kumar from 
Mahavir Cancer Research and Training Centre, Patna, shares results from their research on 
food to combat arsenic: 

Common foods that we eat daily can help �ush out arsenic from our body, they can be 
used together or individualy. The really common foods include:

Turmeric powder (Haldi): The simple turmeric powder can help combat 
multiple toxicities.  Just one tablespoon a day with luke-warm half glass 
milk. You can mix honey or sugar to make it better tasting!  This has many 
anti-oxidant properties that �ush out toxins from the body and is also 
known to build immunity.

Gooseberry powder (Amla): One tablespoon a  day with half glass 
water. Or just eat it as dry (sweet/salty) amala candy. Amla is rich in 
vitamin-C that also prevents you from getting cold and stay strong. It has 
anti-oxidant properties that removes arsenic from the body.

Holy Basil (Tulsi) leaves: About 5 leaves of tulsi a day. More of something 
is not always better, it is good to limit intake of tulsi leaves to around 5 
leaves per day per person. This can be eaten raw or ground in chutney. It 
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has many bene�cial properties that �ush out toxins from the body.It s a great antioxidant 
and also 

Corriander leaves (Dhaniya): Around 15 leaves per day per person is 
the ideal amount to help in �ushing arsenic out of the body. This can be 
taken fresh in a ground chutney or sprinkled on your favourite 
vegetable curry/salad. It is also known to have great digestive 
properties along with essential vitamins.
Other foods include:

Pteris longifolia (fern): Powdered form of these commonly grown ferns 
have been found to have properties that reduce arsenic accumulation in the 
body. One tablespoon of leaf powder in  water on sprinkled in food is the 
adequate dose. Research has also stated that these leaves have male 
reproduction function protection.
 
Withania somnifera (Ashwagandha): Ashwagandha is commonly used 
in many Ayurvedic medicines due to its medicinal properties. In addition 
to its many medicinal properties it is also a strong anti-oxidant that assist 
in removal of arsenic from the body. One tablespoon of the root powder 
mixed with like-warm milk is just the amount that does the job. It has signi�cant 
hepatoprotective and nephroprotective  effect on arsenic induced toxicity (good for the 
kidney and liver).

Red Sandalwood seed powder (Rakta Chandan): These are the seeds 
of the red sandalwood. One  tablespoon of ground seeds with half-
glass water is the adequate dosage. In addition to sandal wood having 
many properties that help with smooth skin, the seeds of red 
sandalwood are particularly know for medicinal and health bene�ts. It 
also has signi�cant hepatoprotective and nephroprotective  effect on arsenic induced 
toxicity (good for the kidney and liver). 

This information is withdrawn from research papers on food and arsenic toxicity. For more 
information on these research papers please do contact us  at 
arsenicnetwork@saciwaters.org

mailto:arsenicnetwork@saciwaters.org
mailto:arsenicnetwork@saciwaters.org
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No doubt there have been efforts made to 
address the issue of arsenic in drinking 
water, however at the institutional level, 
there remains some gaps and challenges 
that hinder the solutions to the problem.  
Aishwarya Alexander, a post graduate 
s t u d e n t  o f  S c h o o l  o f  E c o l o g y  a n d 
E nv i ro n m e nt a l  St u d i e s  at  N a l a n d a 
University,  Bihar studied the inter-
organisational coordination, priorities, 
visions, mutual incentives to understand 
the institutional gaps and challenges in 
addressing the problem of arsenic in water.

Addressing the issue of Arsenic in Drinking Water
(A study of institutional gaps and challenges in Bihar)

Date: 31st July 2016

Bio Sand Filter
Lalit Sharma

(Director, Adaptive Technologies, Sehgal Foundation, Gurugram)

TECH- KNOW CORNER

Majority of households in rural areas, particularly the poor households are not sensitized 
about the water contamination and related health issues, and do not have knowledge of 
the appropriate solution. They either do not use any solution for purifying water or the 
solutions they use are inadequate. The widespread occurrence of turbidity, iron, arsenic 
and biological contaminants and lack of awareness have created a public health crisis in 
major parts of Bihar. This calls for immediate attention. Thus, there is a daunting 
requirement of a solution that could facilitate removal of these frequently occurring 
contaminants simultaneously. Household water treatment technologies hold an edge 
over the community based as they minimize the chances of secondary infections.

Biosand Filter: Biosand �lter is a household water �lter, initially developed by CAWST 
(Canada). S M Sehgal Foundation further adapted this technology to address turbidity, 
biological, arsenic and iron contamination in water. A published article in this regard 
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“Reinventing the Biosand Filter: An Easy Solution for Safe Drinking Water” is available at 
http://w w w.iosrjournals.org/iosr-jestf t/papers/vol10-issue1/Version-
1/H010114348.pdf

A Biosand �lter remove pathogens through following four processes: 

Ÿ Predation – the BioLayer that forms on top 
of the sand contains bacteria that 
consume harmful bacteria and parasites as 
the new water enters the Filter. 

Ÿ Adsorption – Viruses adhere to the 
surfaces of the specially prepared sand, 
which have a slight electrostatic charge, 
and die there. 

Ÿ Anaerobic Die-Off – As there is no oxygen, 
light, or air further down in the Filter, any 
remaining microbes die off 

Ÿ Mechanical Filtration – Fine-grain sand prevents the passage of bacteria, parasites, 
and worms, which are relatively large

The zero valent iron (ZVI) technology is integrated in biosand �lter to remove from water: 
generating Fe2+ by contacting water with and efficiently using the iron (Fe2+ present in 
the groundwater and Fe2+ produced by corrosion of ZVI) for removal of arsenic. Fe2+ 
forms hydrous ferric oxide (HFO - adsorbent for arsenic) on oxidation of Fe2+ during 
subsequent �ltration; HFO is an effective adsorbent for arsenic. The process is so designed 
that efficient oxidation of As(III) to As(V) is achieved and As(V), thus formed, is adsorbed 
on HFO.

The iron contaminated water passed through the diffuser, drips down in the form of 
droplets and the surface area of the water increases. With the increased surface area, the 
oxygen absorption of the water also increases and thereby Iron in the water gets oxidized. 
The compound formed by oxidation gets trapped on the top surface of sand column and 
the iron from water gets removed.

Operation and Maintenance
This �lter is an intermittent household �lter. Raw water is poured in the �lter and the 
�ltered water comes out through the spout. In one pour it can �lter about 18 ltr and 
�ltration rate is about 0.7 ltr per minute.

As there is no moving part, Biosand �lter does not require any replacements. With time the 
�ow rate of �ltered water may reduced. It happens due to accumulation of silt (came with 
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water) over the sand top layer. When the �ow rate slows down, the maintenance exercise 
to be conducted is: lift off the lid, pour water in the �lter, take out the diffuser box, and do a 
“swirl and dump” which means gently swirling the water above sand top layer. The 
deposition over the sands gets suspended in the water. Now remove the cloudy water 
above the sand. This may be repeated 3 or 4 times to “clean” the layer of accumulated silt. 
As this cloudy water contains arsenic compounds also, it is proposed to collect and store 
this water and dispose in construction with cement.

Socio-Economic Analysis of Arsenic Contamination in GroundWater in West Bengal
Abhijit Das, Joyashree Roy, Sayantan Chakraborti

Publisher: Indian Studies in Business and Economics, Springer

BOOK REVIEW

In the pursuit of objectivity academic literature usually does not personify the challenges 
that are being faced on the ground and the graveness of situations. One such situation 
that many academic papers have been published on is that of Arsenic Contamination in 
West Bengal. The book on Socio-Economic Analysis of Arsenic Contamination in 
GroundWater in West Bengal blends the human element of the situation in balance with 
academic rigour. The book assesses the problem of arsenic within a conceptual 
framework framed by environmental economics and consumer behavior.

The book reviews the two decades of development strategies through technology 
deployment and mitigation programs for arsenic, which failed to achieve the desired 
outcome. Why is it so? What has been the learning from experiences that have been 
implemented across the last two decades? What have been the mistakes, have we learnt 
from our mistakes?

These are some of the questions that this book addresses through a blend of case studies 
and scienti�c information viewed from a socio-economic lens. Through case studies the 
book provides a human face to percentages and numbers suffering from consuming 
arsenic contaminated water in West Bengal.

The book begins with highlighting the micro and macro dimensions of the problem. It 
addresses the expanse of governmental responses and also the larger social challenges 
that communities are dealing with.

Arsenic is known to be most prevalent in shallow aquifers and harmful in concentration 
more than 10 parts per billion (ppb) (as stated by World Health Organization (WHO)). 
Bureau of Indian Standards (BIS) still follows the permissible limit of 50ppb.  While there 
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are many reports and numbers compiled on the plight affected by people, the level of 
information shared with them is limited. The information that is present is also limited, 
such that it de�nes the problem but does not give solutions. The authors have mentioned 
how through consecutive visits to the same region they have witnessed deteriorating 
health conditions and even death due to arsenic in water. People don’t want to talk nor 
have their pictures taken anymore!

The health impact of consuming arsenic laced water is stated to be a growing medical 
crisis faced in many regions of West Bengal. Does it impact everyone’s health in the same 
manner? The answer stated here is, no. While one village might be reeling under health 
crisis and rising death toll the neighboring village might remain unaffected. The book also 
outlines that for those affected by arsenic, treatment is a dreaded aspect due to far away 
treatment centers, high �nancial burden and social impediment to access treatment.

So what is the population at risk from arsenic? There are differing numbers, one study puts 
this at 5 million, another assessment by Government of West Bengal (GoWB) puts this 
number at 28.7 million. The National Institute of Hydrology puts the number at 16.26 
million. While the GoWB states 8 districts are at risk, School of Environmental Studies 
(SoES), Jadavpur University states 12 districts are at risk. This lack of clarity is also seen as 
another indicator of the disparity in convergence.

The government response, stated here, has largely been reactive and based on push from 
mass media. Media along with government communication programs has played a role in 
building awareness but the level to which information has percolated is relatively very 
low. Based on review conducted by the authors, 17% of villages claimed that they 
received information from official programs. A larger percentage of more than 40% 
mentioned that they received information from relatives or neighbors.

Are we learning by doing? The answer then again is, no. Filtration technologies, have 
consistently failed to address the problems of power supply and the problem of local 
supply chain mechanisms to provide repair and replacement services. There is also an 
important question of sustainability of these structures- for how long and at what price 
will they continue providing safe drinking water?

There is also the longstanding technology culprit- hand-pumps. Hand-pumps tap into 
arsenic bearing shallow aquifers and are used as a prevalent source of drinking water in 
West Bengal. While this practice may have reduced water borne diseases, this 
groundwater or “devils water”-as it was initially known, has claimed much more than it has 
given. The book also gives a background of the different theories that are said to bring out 
arsenic in water. The theories are many but the problem remains the same.
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Further the authors also highlight the challenges of social customs and strata’s that come 
into play when accessing water and limit availability. Small indicators are also prevalent to 
alert about arsenics presence within hand-pumps. Red color forming at the base of hand-
pumps is a simple visual indicator of presence of arsenic in water.

The authors, through these narratives, reach out to anyone interested, to build knowledge 
and action based on past experiences and learn from them. This book is an effort meant to 
enhance learning so as to mitigate the high health and life cost that arsenic 
contamination is claiming within West Bengal and other affected regions.

NETWORK SPEAKS
(Events)

Consultation Workshop on developing framework for arsenic mitigation
Date: 28th May 2016

Venue: A.N. College, Patna

The Arsenic Knowledge and Action Network of Bihar region met at AN College on 28th 
May 2016 (Saturday). The idea behind the discussion was to re�ect on and enable a 
framework for addressing the challenges associated with arsenic in arsenic affected 
regions of Bihar so as to �nd solutions for provision of safe drinking water. The need for a 
joint consultative workshop was felt to integrate learning from the past on the efforts 
taken in arsenic affected regions so as to come up with a framework for implementation of 
pilot.
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A “Workshop on Communication 
and Capacity Building for Drinking 
Water Safety in Assam” was 
actualized on 14th and 15th of 
June,  2016 at  WSSO,  PHED, 
Guwahati in collaboration with 
UNICEF and Government of 
Assam. The workshop addressed 
communication problems related 

to water quality issues and initiated a process of building and testing communication 
strategy to enable water safety through a collaborative process. The workshop was 
attended by more than 40 participants from different organizations including 
government.

Workshop on Communication and Capacity Building for Drinking Water 
Safety in Assam

Date: 14th -15th June, 2016
Venue: Water and Sanitation Support Organization (WSSO), PHED, Guwahati

Workshop on Safe Water and Fluoride Learning Workshop
Date: 23rd-24th June 2016

Venue: Institute of Rural Management, Anand

Manish Maskara represented the Arsenic Knowledge and Action Network at the 
workshop on 'Safe Water and Fluoride Learning' organized during 23rd -24th June 2016 
by Fluoride Knowledge and Action Network in association with INREM Foundation, 
Anand. The workshop was held at Institute of Rural Management, Anand to understand 
and learn about issue of safe water with regards to �uoride and its mitigation. The 
workshop was helpful as it brought out learnings from across the country on issues 
concerning safe drinking water.
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Discussion on joint pilot intervention in arsenic affected regions of Bihar
Date: 27th July 2016

Venue: Mahavir Cancer Sansthan and Research Centre, Patna

The Arsenic Knowledge and Action network 
in Bihar comprising of Mahavir Cancer 
Sansthan and Research Centre, AN College, 
UNICEF, Megh Pyne Abhiyan, Nalanda 
University, Samta, Water Action Bihar etc. 
met at Mahavir Cancer Sansthan and 
Research Centre, Patna on 27th July 2016. 
The meeting was in continuation to our 
earlier meeting held in Patna on 28th May 
2016 at AN College. It was also attended by 
media persons from different local print and 
electronic media. The purpose of the 
meeting was to discuss on region speci�c activities to be carried out in selected arsenic 
affected districts of Bihar viz Paschim Champaran, Khagariya and Buxar. A press note was 
released on the occasion ( )http://www.arsenicnetwork.in/press-note-was-release/

http://www.arsenicnetwork.in/press-note-was-release/
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NETWORK PROPELLERS

As the AKAN grows there is an increasing number of people and institution in each 
quarter that shed new light on knowledge and advance local efforts to address the 
challenge of Arsenic. The instrumental Network Propellers for this quarter have been:

Mr. Dwipal Kumar Bose comes with a background experience of more than 
20 years in the area of social sector work. Since 1990 he has been playing a 
lead role in developing a multi level communication campaign for promoting 
various social issues in the country. Mr. Bose’s contribution to networks efforts 
in enabling a communication strategy for addressing arsenic and regular 
advice has been invaluable.

U N I C E F  h a s  p ro v i d e d  c o n s t a n t  s u p p o r t ,  f a i t h  a n d 
accompaniment in the face of ambiguity through our effort in 
initiating a communication initiative in Assam. They have also 

provided nation-wide support through key capacity building initiatives on addressing 
Arsenic issues.

Dr Arun Kumar and Dr A K Ghosh from the institute 
have been instrumental in supporting the network 
activities in Bihar. Their research and support within 

Bihar has provided Arsenic Network a strong foothold to learn about health implications 
and address arsenic challenges. Our network has been able to leverage their expertise, for 
knowledge concerning areas of food, health and arsenic testing.
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How far would you go to achieve pale complexion?
“Arsenic Complexion Wafers" was consumed in the 
nineteenth century to achieve pale and translucent 
skin, which was a desirable feature among women and 
men during that time. It was advertised to be 
"Guaranteed Absolutely Safe and Absolutely Harmless 
to Anybody". The Smithsonian Museum recently 
displayed cultural items such as this to showcase how 
cultural ideas around fashion and make-up have 
changed overtime. Needless to say this product is no 
longer being sold or consumed. 

ARSENIC TRIVIA

Which color does arsenic favor? 
Orpiment, a colour pigment used in Ancient Egypt 
was one of the brightest yellows in the ancient world, 
but contained arsenic, which is very toxic.

Did you know that arsenic was the main ingredient in certain products in the past?
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For any queries or contributions, you may get in 
touch with us:

arsenicnetwork@saciwaters.org
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INFO- EXCHANGE

We at Arsenic Knowledge and Action Network are creating a comprehensive review of the 
work done on water quality and also a visual data map. We request individuals and 
organisations to send any kind of data or reports related to water quality issues. These may 
be 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 manish@saciwaters.org or safa@saciwaters.org or to our office's postal address. 

http://www.saciwaters.org
mailto:arsenicnetwork@saciwaters.org
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