Comments on arsenic crisis in Bangladesh

This is regarding an article by A. Mustaque R. Chowdhuri titled, “Arsenic crisis in Bangladesh” published in August 2004 issue of your journal. We have some points to raise regarding the facts and data presented in the article, as follows.

1. In the third paragraph of the first section of the article the author writes, “Over the next few years, environmental scientist Dipankar Chakraborti of Jadavpur University in Kolkata established that many aquifers in West Bengal are severely contaminated with arsenic”. But D. Chakraborti along with his group has mentioned at the same time about arsenic contamination in certain areas of Bangladesh even in 1992. As narrated in one of our publications [Dhar et al, “Groundwater arsenic calamity in Bangladesh” Current Science, vol. 73, No. 1, July 1997], “During 1992, the School of Environmental Studies (SOES), while working in Gobindapur village, block (P.S.) Swarupnagar, North 24-Parganas district, West Bengal, noticed something unusual. It was found that in one family none of the members was showing arsenical skin lesions except a woman who came to West Bengal from Bangladesh (village: Bansdoha, P.O.: Fatepur, District Satkhira) after her marriage. On being interviewed, the woman revealed that many of her relatives in Bangladesh had similar skin lesions. She further said that she had seen similar skin lesions among a few of her neighbours and in some people living in two neighbouring villages (Uttar Sripur and Tona)…. During our survey in the arsenic affected areas of West Bengal, we had identified people with arsenical skin lesions from the district of Nawabganj in Bangladesh, which is close to West Bengal’s Malda district. In course of time we began to get more and more information about the arsenic problem in those parts of Bangladesh that border affected areas of West Bengal.”  

Following up this startling discovery of a probable danger lying across the border we have cautioned WHO Bangladesh in a letter dated March 20, 1994 and UNICEF, Bangladesh too in a separate letter sent on April 17, 1994. Also these two letters were presented in our report on Bangladesh (“A preliminary status report on arsenic problem in groundwater of Bangladesh”, SOES, May 1996, Jadavpur University, Calcutta, India). In our arsenic post conference report [Post conference report: Experts’ opinions, recommendations and future planning for groundwater problem of West Bengal, May 1995 International Conference on Arsenic in Groundwater: Cause, Effects and remedy, 6-8 Feb, 1995, School of Environmental Studies, Jadavpur University, Calcutta, India] we also reported this showing areas that there are arsenic contamination in Bangladesh.

2. In the same third paragraph the author mentioned that Abdul W. Khan of DPHE was aware of arsenic contamination in Bangladesh as early as 1993. But most intriguing fact is Abdul W. Khan who attended the arsenic international conference [International Conference on Arsenic in Groundwater: Cause, Effects and remedy, 6-8 Feb, 1995, School of Environmental Studies, Jadavpur University, Calcutta, India] never mentioned about his arsenic finding in Bangladesh in 1993. Although the International arsenic conference was also attended by the representatives of WHO, UNICEF-Bangladesh, and other Government officials of Bangladesh, none of them reported any arsenic contamination in Bangladesh and consequent suffering of people in the region. Not only that, Prof. Khan was on record saying, “A similar investigation in Bangladesh could be carried out because the same aquifers are existing in the two neighboring countries. School of Environmental studies, Jadavpur University in India may organize training programme for the doctors, scientists from Bangladesh to develop knowledge and skill for carrying out research related to Arsenical toxicity” [in post conference report: Experts’ opinions, recommendations and future planning for groundwater problem of West Bengal, May 1995 International Conference on Arsenic in Groundwater: Cause, Effects and remedy, 6-8 Feb, 1995, School of Environmental Studies, Jadavpur University, Calcutta, India, pp. 65-67]. Most importantly, in a joint publication with us [Dhar et al.,“Groundwater arsenic calamity in Bangladesh”, Current Science, vol. 73, No. 1, July, 1997, pp. 48-59] where Abdul W. Khan himself happened to be a co-author, he failed to mention this important fact.

We are not digging past history to wage a battle for discovery of arsenic calamity in a neighbouring country. What baffles us is the fact that despite being aware of arsenic contamination why Government Agencies in Bangladesh were silent for next few years and did not report the matter to international organizations including WHO and UNICEF immediately. As we know the proverb “A stitch in time saves nine”, a timely cautionary step could have averted the disaster. Why Bangladesh Government held life of millions on ransom for a long period of 4 to 5 years.

3. The fourth paragraph also has some terminological problem. WHO upper limit of arsenic is not 10 ppb, the guideline value prescribed by WHO is 0.01 mg/l or 10 ppb [Guidelines for drinking water quality, second edition, Volume 1, Recommendations, 1993, WHO Geneva]. 

4. In the fifth paragraph the author has rightly pointed out the potential dangers of dietary intake of arsenic. But the reference he is given from Scotland, in spite of a few recent works highlighting the problem in Bangladesh and West Bengal itself. The notable recent publications are, 

(i) Meharg et al., “Arsenic contamination of Bangladesh Paddy soils: Implications for rice contribution to arsenic consumption”, Environmental Science and Technology, 2003, 37, 229-234 

(ii) Alam et al., “Arsenic and heavy metal contamination of vegetables grown in Samta village, Bangladesh”, The Science of Total environment, 2003. 308, pp. 83-96.

(iii) Duxbury et al., “Food chain aspects of arsenic contamination in Bangladesh: Effects on quality and productivity of rice”, Journal of Environmental Science and Health, 2003, vol. A38, No. 1, pp.61-69. 

(iv) Chowdhury et al., “Groundwater Arsenic Contamination and Human Suffering in West Bengal - India and Bangladesh”, Environmental Sciences 8(5), 2001, pp. 393-415.

As evident from the recent studies, arsenic concentration in rice in affected areas of West Bengal and Bangladesh is not much above permissible level, but arsenic may also come through vegetable, cereals and to differing extent. A thorough study of dietary intake of arsenic is needed to get an idea of total arsenic intake in body in the affected regions considering several non-toxic arsenic species in food. In the same paragraph he mentioned about an edible tuber containing 100 ppm of arsenic, which is a dangerously high dose. If the concentration is not a printing flaw it would be nice if the author mentioned about the source of the data and how authentic it is, as this study could prove potentially important one on dietary intake of the poison. In our study on crops in the arsenic contaminated areas in Datterhat village of Madaripur district, Bangladesh, we have found the arsenic concentration of 0.666 ppm in edible tuber which is locally named as kachu
 [PhD thesis by U.K. Chowdhury, SOES, Jadavpur University, Kolkata]. All of the arsenic was in inorganic form [As (III) + As (V)].

5. In the sixth paragraph the author mentioned about the spread of the arsenic contamination over the globe. He should have taken note of the reports on arsenic contamination in GMB plain like arsenic contamination in middle Ganga plain, Bihar [Chakraborti et al., “Arsenic Groundwater Contamination in Middle Ganga Plain, Bihar, India: A Future Danger?”, Environmental Health Perspectives, 2003, vol. 111, pp. 1194-1201], arsenic affected areas in the Uttar Pradesh and Jharkhand states in the Gangetic plain and the state of Assam on the Brahmaputra plain of India.  It appears from these findings that a vast portion of all the states and countries in the GMB plain comprising an area of 500,000 km2 area and a population estimated to be over 450 million may be under risk from groundwater arsenic contamination at present [Chakraborti et al. “Groundwater arsenic contamination and its health effects in the Ganga-Meghna-Brahmaputra plain”, Journal Of Environmental monitoring, 2004, vol. 6, pp. 75N-83N]. 

6. In the first paragraph under section “Mineral water” the author has mentioned about some clinical symptoms of arsenic problem. There are some factual problems as noted below. 

(i) Please note that symptomatology of arsenic toxicity develops insidiously after six months to two years or more depending on the volume of intake of arsenic laden groundwater, the concentration of arsenic in the water, duration of consumption and nutritional status. Darkening of skin (Diffuse melanosis) in the body or in palm is the earliest symptom. However it is not necessary always that people suffering from arsenic toxicity will have diffuse melanosis.

(ii) Diarrhea and abdominal pain are typical symptoms of acute and sub-acute toxicity it does not reflect chronic toxicity, which is caused by prolonged ingestion of As in body (“Human Health effects” in Arsenic in drinking water, 1999, pp. 77, National Academy Press, Washington DC.).

(iii) The author has written leucomelanosis as the symptoms observed in the second stage. In fact leucomelanosis, which is white and black spots side by side, is usually common in people who have stopped drinking arsenic contaminated water but had spotted melanosis earlier [Mandal et al., “Arsenic in groundwater in seven districts of West Bengal, India-The biggest arsenic calamity in the world”, Current Science, vol. 70, No. 11, June 1996].

(iv) Neural problems may also be observed in the beginning and may not always be restricted to later stage as claimed by the author here and with discontinuation of arsenic contaminated water the neural problems slowly subsides.

(v) The latency period for cancer is dependent on so many factors (“Human Health effects” in Arsenic in groundwater, 2001, National Academy Press, Washington DC). 

(vi) In the second paragraph under “Mineral Water” section heading he mentioned, “One study in Taiwan found that drinking 500 micrograms of arsenic per liter of water led to skin cancer in one out of 10 individuals”. It is important to mention the details like time period of arsenic consumption, concentration of arsenic in water and volume consumed. In this context, in one recent publication an epidemiologist Allan H. Smith mentions, “Epidemiological studies have shown that about one in 10 people drinking water containing 500 (g/l of arsenic over many years may die from internal cancers attributable to arsenic, with lung cancer being the surprising main contributor.” [Smith, A. H. and Smith, H. M, “Arsenic drinking water regulations in developing countries with extensive exposure”, 2004, Toxicology, vol. 198, pp. 39-44.]

8. 
In the third paragraph the author speaks about “anecdotal evidence” of cases of arsenocosis while there are clinical reports available on arsenic patients in Bangladesh  (“Human Health effects” in Arsenic in groundwater, 2001, pp. 24, National Academy Press, Washington DC). Thanks to more and more recent scientific reports revealing the medical side of the arsenic calamity in Bangladesh we no longer have to depend on anecdotal evidences. 

9. The author mentions in the concluding sentence of the fourth paragraph under section ‘Mineral water”, that “providing safe water is not as easy as it sounds.” On the basis of 52,000 samples analyzed from different parts of Bangladesh, we have observed around 57% of them contain arsenic below 10 ppb and around 72% contain below 50 ppb (Chakraborti et al., “Groundwater arsenic contamination and its health effects in the Ganga-Meghna-Brahmaputra plain”, Journal Of Environmental Monitoring, 2004, vol. 6, pp. 75N-83N).  We have also noticed that in each village (though exceptions are there) there are sources of safe water. So what we need today is creating awareness among people about danger of arsenic and how to get safe drinking water.

10.
The fifth paragraph under the same section discusses about the “recent” theories on source of arsenic problem. But he misses two of the recent theories discussing the role of organic carbon flow [Harvey et al., “Arsenic mobility and groundwater extraction in Bangladesh”, Science, 2002, vol. 298, pp. 1602-1606] and microorganisms [Islam et al., “Role of metal-reducing bacteria in arsenic release from Bengal delta sediments.” Nature, 2004, vol. 430, pp. 68-71]

11.
In the next section “Face Forward” the author chose to discuss on pros and cons of different mitigation strategies. We have some points to make on this topic.

(a) The “arsenic safe” water is determined by BRAC on the basis of analysis using field kits. No details are however provided about the make of the field kit used by them. In one of our papers, [Rahman et al., “Effectiveness and reliability of field kits: Are the million dollar screening projects effective or not”, Environmental Science and Technology, 2002, vol. 36, pp. 5385-5394] we have brought out in detail the inefficacies of the field kit method of pronouncing tube wells safe or unsafe for drinking. As we conclude in that paper, “The most important limitation of using field kits is visual identification of the color in the lower range. The identification of color or judgment in the lower range also varies from man to man.” Samples from 290 wells were tested by field kits and by a reliable laboratory technique to ascertain reliability of field kits. False negatives were as high as 68% and false positives upto 35%. Analysis of 2866 samples from previously labeled wells yielded 44.9% mislabeling values in the lower range (less than 50 ppb).

In this context is noteworthy that UNICEF, West Bengal has stopped the use of field kits for arsenic detection and switched back to laboratory-based methods. WHO authority also corroborated the need for “setting up standardized laboratory testing of arsenic” (Dr. Uton Muchtar Rafei, in inaugural message for Intercountry workshop for the Development of regional Policy and Guidelines for arsenic Testing, Kolkata, 24-26 March 2003). Out of many problems created by using field kits let us cite one incident taken from our field survey diary to show gravity of the situation,

Date: 30.10.1999

Vill: Ganganandapur

P.S.: Jhikargachha

Dist: Jessore, Bangladesh

We heard from the village a strange incident related to field testing and coloring of the tubewells in this village. A group of field workers after testing with their field testing-kits made a large number of tubewells in their area red in this village.  A next group came later for testing and after their testing they made some of the red tubewells green. A villager then approached to the field workers and requested them to test the water of two hand tubewells. After testing it was said that one tubewell is green and the other red. The villagers then assaulted the field workers. The reason, the villagers has collected two glasses of water from the same tubewell that field workers had colored green only sometime before. 

(b) In the same section the author said that BRAC has employed volunteers instead of trained medical practioners to identify visible symptoms of arsenic related health problems as well as to “distinguish three stages of ailment”. We have objected before about the symptoms noted by the authors in the three stages. The diagnosis by non-medical professionals has precarious implications on the affected population. A detailed description of how differential diagnosis may take places in case of arsenic related skin problem is described in a paper on diagnosis of arsenocosis [Saha, K. C., “ Diagnosis of arsenocosis”, Journal of Environmental science and Health, Part A- Toxic and hazardous substances and Environmental Engineering, 2003, vol. A38, No. 1, pp. 255-272]. A wrong diagnosis can inflict undue social stigma onto the person. Please find herewith a few examples from our report [“Groundwater arsenic contamination in Bangladesh.”, April 2000 pp. 18-19, School of Environmental Studies, Jadavpur University, Calcutta, India and Dhaka community Hospital, Dhaka, Bangladesh] how disadvantageous it could be if unskilled persons diagnose a person wrongly.

“At the time of testing tubewells in many villages, field workers from different organizations told some villagers that they had arsenical skin lesions. …………But after our survey with the dermatologist and examining them and analyzing the water they were drinking, we found many of them were not arsenic patients. A few examples of many are given below.

(i) Miss Susama Das (F/22) of village Brahmankanda, P.S. Faridpur Sadar is student of BA (Hons). The field surveyor told her that she is an arsenic patient but actually she is not. She said she was suffering mentally after she was told that she was an arsenic patient. Her water is safe to drink. Similar is the case of Mr. Hasan Ali (M/45) of the same village.

(ii) Mini Akhtar (F/14) of Nowdapara (Municipal area), P.S. Bheramara, district Kushtia was told that she was an arsenic patient. Her mother said that Mini cried for a few days on learning that. She is not, however an arsenic patient. She had problems in her school. No one was sitting by her side. They thought arsenic was contagious disease.”

If there is error in this preliminary “screening” by the volunteers, the “actual” patients, falsely diagnosed can never make to the doctor!!!. 

(c) Here the author cites examples of patients showing arsenic related ailments at an age of five while in previous section he only proclaimed that first signs of arsenicosis comes up after ten years of consumption!!!!!! 

(d) In the fourth paragraph under the same section the author cites “compelling reasons ……. It is plentiful and generally free of arsenic down to a depth of 10 meters”. We had found arsenic > 50(g per litre in many shallow tubewells depth less than 10 m in Bangladesh. As described in our publication in Nature [Chowdhuri et al., “Arsenic contamination in the Ganges delta”, Nature, vol. 401, October 1999, pp 545-546], “In the Lakshmipur district of Bangladesh three of the shallowest tubewells (depths of 6.4 to 7.9 m) contained arsenic concentrations pf over 1000 (g per litre. The shallowest tubewell in Bangladesh is 6.4 m, and at that depth in the village of Chandipur, at Ramganj police station we found an arsenic contamination of 1,354 (g per litre. In the Noakhali district, we found arsenic at 2,700 (g per litre at a depth of 9.7 m.”

(e) The author suggests that a long-term solution lies in deep tube wells, which extract from aquifers 200 meters or further below. It is well established that in the Gangetic plain As contamination in hand tube wells has been observed to decrease after a certain depth (Roychowdhury et al., “Arsenic poisoning in Ganges delta”, Nature, 1999, vol. 401, 545-546) but in unconfined aquifers there appears to be no depth guarantee, even if the construction of tube well is done properly. We have reported some arsenic contamination [Chakraborti et al., “Possible arsenic contamination free groundwater source in Bangladesh”, J. Surface Science and Technology, 1999, vol. 15 (3-4), pp. 180-188.] in even deep (depth range 100-415 m) tube wells in Bangladesh as also the BGS [British Geological Survey; “Arsenic contamination of groundwater in Bangladesh”, Technical report WC/00/99; Keyworth, UK, 2001]. In West Bengal many tube wells that were safe a few years ago (As < 10 ppb) at present have arsenic level raised to >50 ppb [Rahman et al., “Chronic Arsenic Toxicity in Bangladesh and West Bengal-India – A Review and Commentary”, Journal of Toxicology: Clinical Toxicology, vol. 39(7), 2001, 683-700]. No doubt deep tubewell is a source of arsenic safe water and possibility of arsenic contamination is less if the deep tube well construction is done properly and the aquifer tapped is underneath a thick clay barrier. In this respect we suggest the following possibilities also to combat the problem.

(a) Dugwells:  The use of Dugwells in Asia was known even during the Mahenjodaro and Harappa civilization more than 4000 years ago. Prophet Hazrat Mohammad was known to use a dug well named “Jam-Jam”. The culture of dug well however died down due to induction of tube wells, which proved more convenient as far as bacterial contamination is concerned. So far we surveyed around 700 Dugwells in Bangladesh and West Bengal for arsenic and bacteria. 90% of them were found safe with respect to arsenic (< 3-35 (g/l, average 15 (g/l). There are some areas where we have found arsenic contamination above 50 (g/l (maximum 330 (g/l). One such area in Bangladesh was Samta village where many dugwells were found arsenic affected and the dugwells were shallow (10-20 ft), recent and 2-3 ft diameter and waters had foul smell.

In arsenic affected areas of Bihar, Uttar Pradesh and Jharkhand in India we have analyzed around 32 big-dugwells (12-15 ft dia) in the last two years and 30 of them had arsenic between 3-30 (g/l. With advent of technology the bacterial problem in dugwell is no longer a serious problem. It is the opinion of water scientists that in this century, water will be so scarce commodity that we have to use toilet flush water after treating with modern technology as potable water. 

(b) Rainwater harvesting: In many states of India and southern parts of Bangladesh, the harvesting of rainwater is still a common practice. In present scenario if rainwater is harvested through clean roof top collection into storage tanks, and precautions are taken against bacterial contamination, the stored rainwater can be used for at least 4-5 months per year. In arsenic affected areas of Thailand this is a common practice.

(c) Bangladesh is divided into four geomorphological regions namely Tableland, Flood plain, Deltaic region and Hill tract. While analyzing 50,515 samples from all 64 districts of Bangladesh, we noticed that in some parts of Bangladesh, arsenic contamination is absent especially in Tableland and Hill tract regions. On the basis of 9693 water samples analyzed from hand tubewells in the Pleistocene plain and Pleistocene upland of Bangladesh we have observed 97.72 % had arsenic concentration below 10 (g/l, 2.11% had concentration within 10 and 50 (g/l, 14 samples showed concentration within 50 and 100 (g/l while only 2 had concentration above 100 (g/l. Why a few samples had concentration above 50 (g/, has been described in one of our publications [Chakraborti et al., “Possible arsenic contamination free groundwater source in Bangladesh”, 1999, J. Surface Sci. Technol., vol. 15, Nos. 3-4, pp. 180-188]. We observed that not only deep tubewells but also shallow tubewells in these areas are arsenic contamination free and can be used as safe drinking water source. So proper distribution of water from these safe areas can be envisaged. A proper watershed management is also the need of the day. Upto early 20th century the main sources of drinking water in West Bengal and Bangladesh, were ponds, lakes etc. and people would drink untreated water. However at that time there were separate ponds for drinking water and washing and bathing purposes. So with proper treatment against bacterial and other contaminations and proper management of available surface water may hold the key to safe potable water for Bangladesh and West Bengal where per capita available surface water is huge (11,000 cubic meters in Bangladesh and about 7,000 cubic meters in West Bengal), average annual rainfall in these regions is about 2,000 mm and the land known as “land of rivers”.

(d) The expenses for the above plans can be borne by the different funding agencies. The inhabitants who are enjoying the privilege of safe drinking water also can bear a part of the expenses as mentioned in the article itself. A few hundred million of dollars have already been spent by different international funding agencies to tackle arsenic calamity in the region and as the authors have already stated about the funding from Columbia University, money is still pouring in. In our view if this funding is managed properly with people’s participation and spent accordingly piped water supply to many affected areas from the unaffected ones may no longer remain a pipe dream.  Meanwhile the other options as highlighted above should also be taken into account for a viable solution to the problem at hand. Funds may not be a major deterrent, what is to be considered is proper use of vast monetary aid the country has acquired and in the process of acquiring. If proper awareness campaigns highlighting the dangers of arsenic calamity are carried out fund raising may not pose great problem. When millions of people are at risk, a proper utilization of the monetary resources stressing on accountability of all mitigation programs should be emphasized, which is definitely lacking today. 

(e) As the author has mentioned in the concluding line it is desirable to test for all possible water contaminants before proclaiming any water safe for use so that we don’t face another arsenic like calamity in near future.
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� A kind of vegetable, whole portion (root+stem+leaf) is used for food and local name ‘kochu’
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