
Chemical Science Review and Letters  ISSN 2278-6783 

Chem Sci Rev Lett 2017, 6(24), 2120-2126                                                          Article CS032048091                   2120 

Research Article 

A case study of arsenic in the Koshi region of Khagaria District 

Ashok Kumar Jha
1
 and Yogesh Chandra Gupta

2
    

1
Supervisor,  Bhagwant University, Ajmer, Rajsthan, India,  

2
Research scholar,Bhagwant University,Ajmer,Rajsthan,India 

 

Introduction 

Khagaria, a district of Bihar, is surrounded by KamlaBalan, Koshi, Kareh, Kali Koshi, Ganga and Burhi Gandak 

rivers (Figure 1). Even the District headquarter faces the flood and water logging problems. The neighbouring 

districts of Khagaria are Begusarai, Madhepura, Munger, Saharsa and Samastipur (Figure 2). The Koshi river has a 

catchment area of 70,409 Km
2
 covering the territory of two countries viz. Nepal (59,570 Km

2
) and India (10,839 

Km
2
) North Bihar [1]. Besides this, North Bihar has many chaurs, Dhars and wetland [1] (Figure 3-6). 

Water is the most important resource for the human settlement from the time immemorial. Country with huge 

reserve of freshwater will be termed as the most precious country but water quality of water resources is deteriorating 

continuously due to perennial flood, excessive use of water for irrigation, use of fertilizers and pesticides in 

agriculture in Khagaria district surrounded by rivers, chaurs and dhars, a common features of the North Bihar region. 

Under high p
H
 conditions, arsenite is strongly bound to soil compounds than arsenate. Arsenite is more toxic than 

arsenate and tends to be more mobile in the environment. 

Arsenic, a metalloid, naturally occurring contaminate of drinking water is mobilized through channelisation of 

flood water with ground water and a range of anthropogenic activities [2-6]. The contamination of drinking water 

with heavy metals and arsenic in particular is the greatest threat to human health. The poor population in the Koshi 

region has not access to safe drinking water, a cause of major concern for environmentalists, social activist and the 

governments. Arsenic (AsO3
3-

) and arsenate (AsO4
3-

) are common in natural water [7-9]. Though arsenic 

contamination in ground water are common in the Gangetic plain, the presence of arsenic in few ground water 

samples of the Koshi region has caused problem for the local population and has been able to draw the attention of the 

researchers in pursing research in this region. 

It is established that excessive use of arsenic in ground water leads to hyper pigmentation and peripheral 

neuropathy as it gets bound to the tissues. [10-12].  

Chronic exposure to arsenic above 100 ppb may cause vascular disorders, skin, liver and lung cancer too. [13-15]. 
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Figure 1 Map of Khagaria District 

 
Figure 2 Map of Khagaria District touching other Districts 
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Figure 3 North-Eastern Region of Kosi Basin 

 

 

 
 

Figure 4 South-Western Region of Kosi Basin 
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Figure 5 South-Eastern Region of Kosi Basin 

 

 
Figure 6 North-Western Region of Kosi Basin 
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Water treatment process adopted by plants adheres to maximum contaminant level for arsenic in drinking water 

of 10 ppb prescribed by World Health Organisation [16-17]. A large no. of data on ground water quality has been 

integrated to know arsenic contamination in ground water in Khagaria Koshi region so that local population might be 

aware of the health hazards [18-19]. With a view to assess the quality of the river water, analysis for arsenic has been 

done [20]. 

Experimental 

The samples were collected from different places of Khagaria district from Khagaria railway station as reference point 

in sterilized plastic bottles and analyzed by merckoquant arsenic Kit available in the laboratory. The samples were 

also analyzed by U.V. double beam spectrophotometer Pharo 300. The results from merkoquant arsenic kit and U.V. 

double beam spectrophotometer are in agreement with each other. The analysis of arsenic done by UV double beam 

spectro photometer matches also with the results of atomic absorption spectro photometer. 

Results and Discussion 

Table 1 clearly shows that S1, S2 and S3 samples contain arsenic concentration of 0.02 ppm whereas S28, S29 and 

S32 samples have been found to contain arsenic more than permissible limit of 0.05 ppm. Koshi river samples S10 to 

S19 have no trace of arsenic. It is clear that the Koshi river water is not arsenic contaminated whereas some ground 

water samples are arsenic contaminated. This has opened a vast scope of probe in the koshi region of Khagaria 

district. It is important to mention that ground water is contaminated with arsenic at a depth of 70 to 80 feet. The 

ground water samples of Dhamaraha ghat near a place Bangalia village is arsenic contaminated revealed by our 

analytical tests.  

Table 1 Details of ground water sample 

Sample Place Depth in Ft. Distance from Khagaria 

Railway Junction 

As in ppm 

S1 Khairi 70 7 Km (approx) 0.02 

S2 Khairi 80 7 Km 0.02 

S3 Khairi 80 7 Km 0.02 

S4 Khairi 70 7 Km 0.02 

S5 Khutaha 70 9 Km 0.01 

S6 Khutaha 70 9 Km 0.01 

S7 Balour 80 8 Km No trace 

S8 Balour 80 8 Km No trace 

S9 Balour 80 8 Km No trace 

Koshi river 

Sample Depth in 

Ft. 

Place Distance from 

Khagaria 

Railway Junction 

As in 

ppm 

S10 3 Near Khairi 9 Km No trace 

S11 3 Near Khairi 9 Km No trace 

S12 5 Near Khairi 9 Km No trace 

S13 5 Near Khairi 9 Km No trace 

S14 4 Near 

Khutaha 

10 Km No trace 

S15 4 Near 

Khutaha 

10 Km No trace 

S16 3 Near Balour 10 Km No trace 

S17 3 Near Balour 10 Km No trace 

S18 2 Near Balour 10 Km No trace 

S19 2 Near Balour 10 Km No trace 
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Sample Depth in 

Ft. 

Place Distance from Dhamara 

Railway Station 

As in ppm 

S20 2.5 Koshi river near Dhamara Ghat railway 

station 

1 Km 0.02 

S21 80 Tubewell Vill- Bangalia near Dhamaraghat 

railway station 

1.5 Km 0.02 

S22 1.5 Koshi river near Dhamara Ghat railway 

station 

1 Km 0.05 to 0.02 

S23 1.5 Koshi river near Dhamara Ghat railway 

station 

1 Km 0.00 

S24 1.5 Koshi river near Dhamara Ghat railway 

station 

1 Km 0.02 

S25 1.5 Koshi river near Dhamara Ghat railway 

station 

1 Km 0.02 

S26 1.5 Koshi river near Dhamara Ghat railway 

station 

1 Km 0.02 

S27 80 Tubewell Vill- Bangalia near Dhamaraghat 

railway station 

1.5 Km 0.00 

S28 70 Tubewell Vill- Bangalia near Dhamaraghat 

railway station 

1.5 Km 0.06 

S29 70 Tubewell Vill- Bangalia near Dhamaraghat 

railway station 

1.5 Km 0.07 

S30 2.5 Koshi river near Dhamara Ghat railway 

station 

1.5 Km 0.00 

S31 80 Tubewell Vill- Bangalia near Dhamaraghat 

railway station 

1.5 Km 0.00 

S32 2.5 Koshi river near Dhamara Ghat railway 

station 

1.5 Km 0.05 

 

Conclusion  
 Some of the studied water sample of the Kosi region has been found to be arsenic contaminated. Some visible 

symptoms of arsenicosis have also been detected in Bangalia village near Dhamaraha ghat railway station. Kosi river 

samples are free from arsenic contamination where as ground water sample is arsenic contaminated. This may be due 

to the channelization of flood water with ground water. The aquifer is not free from arsenic at a depth of 70-80 feet. 

Acknowledgement  

We acknowledge the laboratory facility provided by G.B. College, Naugachia, Bhagalpur (Bihar). 

Reference 

[1] J.S. Datta Munshi, Jayashree Datta Munshi, L.K. Choudhary and P.K. thakur, Physiography of the Koshi River 

Basin and Formation of wetlands in North Bihar : A unique freshwater system, J. Fresh water Biol, 1991, 3(2), 

105-122. 

[2] A. K. Jha and Ujjwal Kumar, Journal of Chemical and Pharmaceutical research, 2014, 6(11), 735-738 

[3] A.K. Susheela, Fluorosis Management Programme in India, Current Science, 1999, 77(10), 1250-1256 

[4] R.K. Dhar, B.K. Biswas, G. Samnta and B.K. Mandal, "Ground water arsenic calamity in Bangladesh" current 

Science, 1997, 73, 48-59. 

[5] W.P. Tseng "Effects and close response relationships of skin cancer and black foot disease with As Environ 

Health Perspect. 1977, 19, 109-119 

[6] A.K. Jha and B. Mishra, J. Indian chemical society, 2012, 89, 519-521. 

[7] Biplab Kumar Biswas, Jun-Ichi Inoue etal "Adsorptive removal of As(v) and As(III) from water by a Zr(IV) – 

loaded orange waste gel" Journal of Hazardous Materials, 2008, 154, 1066-1074. 



Chemical Science Review and Letters  ISSN 2278-6783 

Chem Sci Rev Lett 2017, 6(24), 2120-2126                                                          Article CS032048091                   2126 

[8] P.L. Smedley, D.G. Kinniburgh, A review of the source, behaviour and distribution of arsenic in natural waters, 

Appl. Geochem. 2002, 17, 517-569. 

[9] D. Mohan, C.U. Pittman Jr., Arsenic removal from water/waste water using adsorbents – a critical review, J. 

Hazard. Mater, 2007, 142, 1-53. 

[10] K.N. Ghimire, K. Inoue, K. Makino, T. Miyajimar Adsorptive removal of arsenic using orange juice residue, 

Sep. Sci Technol, 2002, 37, 2785-2799. 

[11] J.M. Desesso, C.F. Jacobson, A.R. Sciaali, An assessment of the development toxicity of inorganic arsenic, 

Reprod. Toxicol 1998, 12, 385-433. 

[12] N, Nemerow, A Das Gupta, Industrial and Hazardous Waste Treatment, Van Nostrand Reinhold, New York, 

1991. 

[13] W. Wang, L. Yang, S. Hou, J. Tan, Prevention of endemic arsenism with selenium, Current science, 2001, 18, 

1215-1218. 

[14] S.K. Gupta, K.Y. Chen, Arsenic removal by adsorption, J. Water Pollut. control Fed. 1978, 50, 493-506. 

[15] A.K. Jha and R.K. Dubey, A modern approach to water pollution, First edition, Meenakshi prakashan, Delhi, 

2012, 70-71. 

[16] WHO "International Standards for drinking water" 3rd ed. Geneva WHO, 1971. 

[17] F.A. Cotton, G. Wilkinson, C.A. Murillo, M. Bochmann, Advanced Inorganic Chemistry, Sixthed, John Wiley 

and Sons, Inc., Singapore, 1999. 

[18] H Sigel, A. Sigel, concepts on metal Ion Toxicity; Marcel Dekker, Inc : New York, 1986. 

[19] Environmental Health Criteria, 18 : Arsenic; World Health Organization : Geneva, 1981. 

[20] Babar Ali Shah, Current Science, 2010 (10), 1359-1365. 
 

Publication History 

Received  03
rd

  Sep 2017 

Revised 24
th
  Sep 2017 

Accepted 04
th
  Oct 2017 

Online 30
th
  Oct 2017 

 
 

© 2017, by the Authors. The articles published from this journal are distributed to 

the public under “Creative Commons Attribution License” (http://creative 

commons.org/licenses/by/3.0/). Therefore, upon proper citation of the original 

work, all the articles can be used without any restriction or can be distributed in 

any medium in any form. 

 


