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Abstract 

Arsenic (As) contamination of drinking water has been reported from severa1 p釦1Sof the wor1d 

and exposw'e to high concentrations of arsenic through food and water became a serious public 

health crisis with a wide range of deleterious health impacts. In lndia， more than 10 million 
people inhabited in the regions of Br叫illlapu凶 andGangetic plains have chronically been 

exposed to high levels of arsenic above ¥¥ヰ10guideline value for safe levels of arsenic in 

drinking water. The maximum permissible limit of arsenic in drinking water recommended by 

the World Hea1th Organization (WHO) 1S 1 0 ~g/Lラ but in Tndiaラ dueto lack of a1ternative 

drinking water source， the accepted level is 50μg/L set by the Bureau of Indian Standard 

(BIS). The actual source of groundwater arsenic contaminationラ inthe Ganga-Br油 maputra

basin， is yet to be established， though it is detected in very high concentrations. Considering the 

chronic toxicity of arsenic， treatment of arsenic contaminated water has become a high priority 

and treated water must meet drinking water standards. This review presents recent status of 

arsenic contamination in groundwater， and various methods suitable to be adopted In mitigating 

its adverse effects on public health in India. 
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1. INTRODUCTION Health α'ganization (WHO) standard of lO!lg/L and the 

Bureau of lndian Standard (BrS) of 50!lglL in drinking 

W御 r(Singh et al.， 2014). More than 10 mil1ion people 

inhabited in出eregions of Brahmapuu'a and Gangetic plains 

have chronica11y been exposed to high levels of aJ.'senic 

above v..羽oguideline value for safe levels of aJ.'senic in 

drinking water. However， the highest level of groundwater 

arse凶c∞ntaminationof 2182陪ιwasr叩Oltedin the 

BuxaJ.. disu.ict of Bihar (SOES， 2012). Other districts like 

Patna， Bhojpur， Samastip民組dBhagalpur， the arsenic leve1 

in drinking water exceeded 1000μg/L and more than 50陪 /1

of arse凶cwere detected in Vaishaliラ Saran，Begusal'垣，

Khagaria， Munger， and Katihar disuicts of Bihar. In Assanlラ

Podumoni and Kathalguri blocks shoed maximum of 

67，57% and 44.45% groundwater contamination by aJ..senic 

respectively. The high levels of aJ..senic contaminated 

groundwater in di民rentdis仕icおarelisted in table 1. 

Arsenic is wideJy disuibuted in the nature and 

contamination of !!round water with arsenic a恥 ctsa numbel 

of counuies worJdwide including India. The exposu問 to

high concentrations of arsenic through food and water 

became a serIous public hea1th crisis due to highly toxic 

m加reof arsenic with a wide 1・angeof deleterious hea1th 

impacts (Sh釦 k紅 etal.， 2015). The extended arsenic 

exposu問 cancause carcinogenic and non-carcinogenic 

c後 cts such 俗 melanosisラ keratosisラ skin lesionsラ

neurological disordersラ hepatic damage， respiratOly 

complications， and other canc町s(Singh， 2015). 

In India，命st case of arsenicosis due to arsenic 

contaminated ground water was repOIted in the s阻teofWest 

Bengal in 1984. Several other s旬.tessuch as B ih創， U仕組-

Pradesh， 1harkhand、Assamヲ P叫ab，HaJ.yana， Himacha1 

Pradesh， Manipur， Chattisgarh were found to be 

contaminated with arsenic leveJs far exceeding the World 
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Table 1 Status of Arsenic contamination in groundwater in Chaudhuri， 1996; K山n創'，2015).

various s同tesand distticts ofIndia. Arsenic mitigation technologies have to compete with 

S1. State Distl'Icts 

No. 

Sivsagar， Jorha1， Gol鰐hatラ

Sonitpur，ラ L紘himpu巳 Dhemaji，

Assam 
Hailakandi， Ka・imganj、Cachar，

Ba]Je民 Bongaigaon，Goalparaラ

Dhubri， Nalbari， Nagaon， 

M01吋;gaωon叱う Da加.11'加g加 dBa水ks油ha

Begus紅ai，Bhagalpm， Bhojpur， 

Bux創二 Darbhanga， Katihar， 

2 Bihar 
Khag訂 ia， Kishanganj， 

L北hisarai、 Munger， Patna， 

PUlnea、 S値nastipur， Sa'anう

Vaishali 

3 Chha抗isgarh Rajnandgaon 

Ambala， Bhiwani， Fa'idabad， 

4 H創yana
Fatehabad， Hissar， Jh吐jar，Jind， 

Kamal， Panipat， Rohtak， Sirsa， 

Sonepat， Yamunanagar 

5 Jharkhand R司m油al，Udohwa， Sahebganj 

6 Kama阻ka Raichur and Yadgir 

7 Manipur Bishnupur，ラ Thoubal

M釦 sa， Amritsar， GurdaspW"， 

8 日1吋ab HoshiarpW"ラKapUlthala，Ropar， 

BalliaラLakhimpur-KheriラBahraich，

Ghazipur， Gorakhpur， Bareilly， 

Siddhatthanagar， B出 tiラChandauliラ

9 
Unnao、Moradabad， Satlt Kabir 

同ttarPradesh Nagar、SantRavidas Nagar， Gonda， 

Bijnor， Mirzapur， Sh油j油anpur，

Balrampur， Meerut， and Rae Bat'eli， 

Bat'dhal11an， H∞ghl弘 HOWl泣1，

10 WestBengal Malda，乱1urshidabad，Nadia， N-24 

Pargan笛， S-24 Pat-g組as.

2. Mitigation 1¥直ethods

Considering the chronic toxicity of a'senic， treatment of 

arsenic contaminated water hぉ becomea high pl;ority and 

treated water must meet dtinkimr water standards. There are 。
several methods available for removal of arsenic 

contarnination :from water. The 1110St企equently used 

technologies include p陀 cipi阻.tion me血od，adsorptive 

process民出letrea帥lent，ion exchange resin， me111brane 

filtration techniquesラ oxidation，111組 ganese greensand， 

coagulation assisted microfiltration， enhalced coagulation， 

iron oxide coated sand， granul紅色11'・ichydroxide method， 

di1uting with rain water and Aquifers etc (Joshi and 

other technologies in which cost and practicalたおibility

appears to be the m司01'detelminant in the selection of a 

treatment method by the users. The use of hyb1'id systems 

(i.e.， membrane technology combined with classical 

processes) with renewable energy could be the solution to 

over∞me由esti1l unsolved problems 1'elated to Arsenic 

removal. The bioremediation can be an altemative way to 

b1'eakdown arsenic contamination. In many紅白凶ca民cted

areぉ， arsenic removal may be the only option in the absence 

of an alternative so町 ceof 也~inking water supply. P1'esently， 

importance is given to adりptin situ removal of arsenic部 it

is environment剖endlybecause no sludge is produced. 

However， the success of any arsenic mitigation me出ure

depends upon aw紅 enesscreation and capacity building of 

the public in the a宜ectedareas. FUlther 1'esearch is needed to 

develop more efficient teclmologies for removal of arsenic 

from drinking water source. 
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