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Abstract: 

As is well known, in India, over 80% of the rural population and 50% of the urban population rely on ground water for household reasons. 

Water quality concerns such as heavy metals such as arsenic, lead, and cadmium, as well as salinity, nitrates, iron, and fluoride in water have 

been recorded in different sections of the nation owing to geological and human factors. Arsenic contamination of ground water has a 

detrimental effect on human, animal, soil, and plant systems. Chronic exposure to arsenic results in arsenicosis, which may manifest itself in 

a variety of organ systems. Numerous health consequences of chronic poisoning are seen in India. Apart from dermatological symptoms, it is 

stated that noncommunicable disorders such as cancer, bad pregnancy outcomes, and lower cognitive quotient in children are growing. Cancer 

is increasingly being documented in arsenic-exposed people because of long-term low-dose arsenic exposure from contaminated water. 

Elimination of arsenic-contaminated water intake is the cornerstone of arsenicosis prevention and case treatment. At the moment, a greater 

percentage of the population continues to consume arsenic-contaminated water due to a lack of sustainable arsenic-free water supply. Any 

solution proposed for supplying sustainable arsenic-safe water should be affordable, simple to use, locally maintained, and community-owned. 

To address arsenic-related health concerns, it is necessary to enrol the arsenic-exposed population in a routine monitoring programme for the 

diagnosis and subsequent treatment of non-communicable illnesses. 
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I. INTRODUCTION 

 Arsenic contamination of groundwater has become a widespread problem in several nations. Arsenic contamination of drinking water 

has been recorded in several countries throughout the globe, including Argentina, Bangladesh, Chile, China, Hungary, India, Mexico, 

Nepal, Taiwan, and the United States of America. According to the WHO, at least 140 million people in 50 countries are exposed to 

arsenic through arsenic-contaminated groundwater at concentrations of more than 10 g/L, with the majority living in India and 

Bangladesh. 1,2. In India, 96 districts in 12 states have been identified as having elevated arsenic levels in ground water. 70.4 million 

individuals have been exposed to groundwater arsenic in only 35 regions. Over one lakh fatalities and between two and three lakh 

proven instances of disease have been attributed to groundwater arsenic. The breadth and scale of the arsenic issue in groundwater have 

exploded in recent years. This is true, though. There was no sign of a national strategy or coordinated effort to deal with arsenic issues. 

Groundwater arsenic poisoning became a serious health concern in India, and the country eventually became renowned as one of the 

most arsenic-affected nations in the world in terms of population exposure to arsenic-contaminated water. India is well-known for its 

freshwater resources, both on the surface and beneath. Prior to the invention of tubewells, the people of India depended heavily on 

surface water sources such as rivers, canals, lakes, ponds, and ringwells. Because the majority of these water sources were 

microbiologically hazardous, diarrheal illnesses and cholera were endemic. Groundwater tapped only a few metres below the ground 

surface was deemed microbiologically safe, which led to the temptation to begin the construction of tubewells with the goal of delivering 

safe drinking water to the populace and thus reducing diarrheal illnesses.Though the first tubewell installation scheme in this region 
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began in 1928, it took decades for people to switch from traditional surface water to tubewell water, despite an intensive public campaign 

in favour of tubewells. Unfortunately, the discovery of arsenic contamination in tubewell water and its adverse health effects on the 

population reverses the success story. 4 

1.1 Sources of arsenic contamination 

 

According to CSIR, the first groundwater arsenic event and its health implications in India occurred in 1976 in the Union Territory of 

Chandigarh. In 1982, groundwater arsenic pollution and cases of arsenicosis were reported in West Bengal. Later, in Bihar (2002), Uttar 

Pradesh (2003), Jharkhand (2004), and Uttar Pradesh's Upper Ganga Plains (2004), groundwater pollution and the suffering of affected 

persons came to light (2009). In the plains of the Brahmaputra, this sedimentary basin was produced throughout the Pleistocene and 

Holocene eras by the deposition of vast volumes of arsenic-containing sediments that originated mostly in the Himalayas and were 

brought down by the great Ganga and Barhamputra rivers. Arsenic is seeping from these sediments into the groundwater aquifers under 

the fan deposit regions and Holocene alluvium. Though the precise method by which arsenic leaches into groundwater is unknown, 

three hypotheses have been advanced to account for the process of arsenic leaching into groundwater. Arsenical pyrites in alluvial 

sediments are oxidised, releasing arsenic into groundwater. The oxidation might have happened because of ambient oxygen entering 

the aquifers because of extensive groundwater removal through shallow and deep tubewells. Microbial decomposition of organic 

materials underground results in anoxic conditions, which result in the reduction of iron oxyhydroxides (FeOOH), hence releasing 

sorbed arsenic into the groundwater. 3) By competitive exchange of phosphate anions, arsenic anions bound to aquifer minerals are 

pushed into solution, resulting in arsenic pollution of groundwater. The origins of phosphate are stated to include excessive agricultural 

usage of phosphate fertiliser, fermentation, or decomposition of buried peat deposits and other naturally occurring organic compounds, 

and so forth. However, these proposed processes have yet to be validated. 6 

In India, groundwater has a greater percentage of arsenic than surface water, and it includes both inorganic and organic arsenic species 

(AsIII and AsV), with AsIII being the major species. Both inorganic and organic forms of arsenic are present in surface and dugwell 

water, with the oxidised form of arsenic being the major species. While both AsIII and AsV are poisonous, it has been stated that AsIII 

is the more toxic. Arsenic pollution has been detected more often in tubewells placed between 15 and 50 metres deep. However, in 

certain instances, arsenic contamination has been discovered in deeper tubewells. Arsenic contamination of water from deep tubewells 

(DTWs; more than 150 m deep) is uncommon. Initially, it was believed that the arsenic poisoning in Bangladesh's tubewell water 

originated in the Gangetic delta plain; however, contamination was subsequently identified in practically all the country's sedimentary 

zones, with the exception of the hilly and Pleistocene Uplands (Terrace Land). 7 

 

1.2 Contamination of soil and vegetation   

In arsenic-affected regions, irrigation water drawn from tube wells is often polluted with arsenic. When arsenic-contaminated ground 

water is used to irrigate crops, some of the arsenic contaminates the food chain. Apparently, some people think that food is the second 

most important source of arsenic for humans, after drinking water that has a lot of arsenic in it. 

1.3 Arsenic contamination situation 

Table -1  State-wise levels of arsenic contamination in ground water and the year of their total 86 districts   

 

Sl. No. State Year of Detection No. of Affected Districts Level of Arsenic contamination  (in Mg 

/liter) 

1 West Bengal 1983 08 Up to 3.000 

2 Bihar 2002 15 Up to 0.178 

3 Utter Pradesh 2003 20 Up to 0.150 

4 Jharkhand 2003 01 Up to0.090 

5 Assam 2003 13 Up to 0.996 

6 Mani pur 2004 02 Up to 0.500 

7 Haryana 2003 13 Up to 0.070 

8 Punjab 2003 06 Up to 0.400 

9 Karnataka 2009 02 Up to 1.000 

10 Chhatisgarh 1999 01 Up to 0.720 

  Total 86 districts  

* The Ministry of Water Resources, River Development & Ganga Rejuvenation11 in a note   mentioned that the level of contamination 

was more than 3 mg/l.  
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1.4 Arsenicosis 

The sickness caused by persistent arsenic poisoning is referred to as "arsenicosis." Arsenicosis is characterised by skin lesions such as 

melanosis, keratosis, and leucomelanosis. These dermatological symptoms are regarded as the primary signs of arsenicosis in India. 

Arsenicosis is defined by the World Health Organization as a "chronic disorder caused by persistent exposure to arsenic over the 

permissible dosage for at least six months, often evidenced by distinctive skin lesions of melanosis and/or keratosis with or without 

involvement of internal organs." In India, the permissible level of arsenic in drinking water is 0.05 mg/L.3,10 In India, no cases of 

arsenicosis have been reported among individuals who drank tubewell water with an arsenic level of less than 0.082. Patients with 

arsenicosis were mostly detected via health aides' house-to-house visits in arsenic-affected regions. 

1.5 Management of arsenicosis patients 

There is no therapy for arsenicosis. The primary treatment methods for patients with arsenicosis are to avoid future exposure to arsenic 

by discontinuing use of arsenic-contaminated water for drinking and cooking and switching to arsenic-safe water for drinking and 

cooking. Additionally, patients with arsenicosis are encouraged to consume protein and vitamin A, E, and C-rich foods that are readily 

accessible locally. Additionally, patients are recommended to supplement with vitamins A (beta-carotene), E, and C and to use 

keratolytic ointment to eradicate keratotic lesions on the palm and sole. These therapeutic strategies have been demonstrated to be 

beneficial in the early recovery of individuals with mild to severe arsenicosis. Collaboration and coordination with government and 

non-government groups with the goal of alleviating arsenicosis patients' suffering via early detection and care, as well as avoidance of 

consequences, including cancer. 8-9 

Consumption of arsenic-safe water is critical for both preventing arsenic exposure and managing arsenicosis. 

II. DISCUSSION 

Since the discovery of arsenic contamination in tube well water in 1993, the Indian government has made many attempts to address the 

arsenic contamination issue. At first, the government convened a committee. The committee's mission was to undertake fact-finding 

surveys in order to ascertain the scope of the arsenic contamination issue and to determine if the exposed population was suffering from 

arsenic poisoning. Initially, it was anticipated that arsenic pollution would be restricted in several severely affected regions, notably 

along the Ganges. 

III. CONCLUSION  

Arsenicosis is a serious public health problem caused by arsenic pollution of drinking water. Since the identification of arsenic-

contaminated sources of water and arsenicosis patients, government and non-governmental organisations have undertaken a variety of 

activities to halt arsenic exposure through drinking water, including the provision of alternate sources of arsenic-safe water, the 

identification and management of arsenicosis patients, and public awareness campaigns. These exercises may have a small but 

considerable beneficial influence in the long run. The lack of a long-term arsenic-safe water source and an effective arsenicosis treatment 

programme is clear, as is the lack of monitoring for long-term effects, such as malignancies, in people who have been exposed to arsenic. 
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