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ABSTRACT 

An effort was made to evaluate the groundwater quality in some rural areas of Haryana's 

Mahendragarh district in terms of heavy metal contamination. For this purpose, 20 groundwater 

samples were collected from the bore wells from some selected villages of each block in the study 

area where the groundwater is used for drinking and agricultural activities. ICP-MS was used to 

analyse the samples for eight heavy metals: As, Cu, Fe, Pb, Cd, Cr Zn, Mn, and Hg. To determine 

the suitability of groundwater for drinking, the results were compared to WHO standards. The 

present study showed the signs of a few heavy metals in the ground water sample, the study shows 

that the concentration of heavy metals in the local groundwater sources is below the desired level of 

WHO criteria in most of the areas studied and were judged fit for human consumption 
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INTRODUCTION  

Water demand has risen dramatically as the world's population has grown (M. Alushllari and N. 

Civici.,2014). Water is polluted by both natural and anthropogenic sources. Human activity's impact 

on the environment has grown significantly in recent decades, and the types and sources of chemicals 

that pollute groundwater are numerous (G. Mebrahtu and S. Zerabruk,2011). Groundwater is an 

important source of drinking water in many rural areas, and it also plays an important role in the 

country's socioeconomic development (Yankey et al. 2011, Opong R.A.,et al 2021). Heavy metals 

are abundant in the environment as a result of both natural and anthropogenic activities, and living 

organisms are exposed to them via a variety of pathways (Wilson and Pyatt 2007, Mortvedt, 1995; 

Wei and Yang, 2010; Muhammad et al., 2011). Bedrock weathering is the most common natural 

source (Allan, 1975). Industrial production, fertiliser use, and sewage discharge are examples of 

anthropogenic sources (Ntengwe, 2006; Krishna et al., 2009; Bhuiyan et al., 2011). The presence of 

heavy metals in water poses serious risks to natural ecosystem management and public health 

(Umoren and Onianum 2005; Sharma M et al.,2009; Meng M et al.,2021). Heavy metal toxicity to 

humans, such as Cd, Pb, Cr (VI), and As, is widely recognised and documented ( Jarup L.,2003; 

Krejpcio Z.et.al.,2005). Water quality assessment is thus a critical tool for managing water resources 

within a specific catchment. The study's objective was to assess the concentration of heavy metals in 

drinking water sources in the Mahendergarh district of Haryana. 
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MATERIALS AND METHODS 

We collected the groundwater sample from wells, Handpump of eight blocks of Mahendragarh 

district. The twenty water sample was collected from different villages of each block of 

Mahendragarh district,Haryana. 

Heavy metals were examined by using the Inductively Coupled Plasma-Mass Spectroscopy (ICP-

MS) technique. The Agilent Technologies 7700 was the instrument model. As a reagent, nitric acid 

(5% acidified) was used. For the preparation of blank solutions and standard stock solutions, milli Q 

water is used. The standards solutions were prepared at defined concentrations for calibrations. 

Initialization, mass calibration, gas flow optimization, and other instrument operating settings were 

done in accordance with the manufacturer's standard operating procedure. The values were stated in 

mg/l and the data were gathered in excel form (Milligram per litter). 

RESULTS AND DISCUSSIONS 

In the Mahendragarh District, five groundwater sampling sites and total twenty water samples of 

each block (Ateli,Kanina, Mahendragarh, Nangal Chaudhary, Narnaul, Nizampur, Satnali and 

Shima)  were examined for the presence of heavy metals, and the results are shown in Table 9. The 

earth's crust naturally contains heavy metals. They can't be crushed or lowered. They enter our 

bodies through food, water, and air to a lesser extent. Some heavy metals act as trace elements and 

are necessary for the body's enzymes to function. However, they can poison people when present in 

large quantities. Heavy metal accumulation makes them hazardous. Acid rain and the flow of 

industrial and consumer waste into rivers, lakes, streams, and groundwater are other ways that heavy 

metals can get into water bodies (Midha, R., 2017). 

Table-1 shows the results of the examination of the heavy metals in the ground water samples. Seven 

metals were examined in the lab, and the results for all the measured wells and boreholes are shown. 

Copper, zinc, cadmium, lead, iron, mercury, and manganese were among the metals analysed. They 

were compared to the requirements set by the World Health Organization (WHO), which are shown 

in table- 1. The range of copper values obtained, from 1.03 mg/L to 1.05 mg/L, is below the 

maximum allowable level of 2.0 mg/L. Even yet, it is just a little bit more than the WHO standard's 

highest recommended limit of 0.5mg/L. 

The iron result reveals that the values obtained for the ground water samples range from 2.10mg/L to 

2.44mg/L, which are far below the World Health Organization's maximum limits (WHO). The 

content of cadmium (Cd) varies from 0.00 to 0.02 mgL-1. This falls below the World Health 

Organization's upper limit. The findings show that lead concentrations in all studied areas vary from 

0.00 mgL-1 to 0.002 mgL-1, which is below the WHO standard of 0.4 mg/l. Lead is a very 

hazardous metal that builds up in both human and animal skeletons. Not all of the examined samples 

contained manganese (Mn). When used in cooking, manganese imparts a harsh flavour to water, 

discolours clothing and metal objects, precipitates in food, and encourages the growth of algae in 

reservoirs. (Musa.O.K. et al., 2013). 
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Although there were signs of a few heavy metals in the ground water sample, the study shows that 

the concentration of heavy metals in the local groundwater sources is below the desired level of 

WHO criteria in most of the areas studied and were judged fit for human consumption 

Table-1: - Average Heavy metal concentration levels (mg/l) in ground water samples of selected sites in 

Mahendragarh District Haryana 

SAMPLING 

BLOCK 

 HEAVY METAL 

CONCENTRATION 

IN GROUND 

WATER SAMPLES 

OF SELECTED 

SITES 

       

  Cu Fe Pb Cd Cr Zn Mn Hg 

Ateli –GWS1  1.05 2.00 0.02 0.00 0.002 0.16 0.00 0.00 

Kania-GWS2  1.03 2.44 0.01 0.01 0.00 0.14 0.00 0.00 

Mahendragarh- 

GWS3 

 1.05 2.33 0.01 0.00 0.001 0.14  

0.00 

0.02 

Nangal 

Chowdhary- 

GWS4 

 1.05 2.20 0.02 0.02 0.002 0.16 0.01 0.01 

Narnaul- GWS5  1.04 2.36 0.01 0.01 0.000 0.12 0.00 0.00 

Nizampur- 

GWS6 

 1.03 2.34 0.01 0.01 0.000 0.13 0.00 0.00 

Satnali  - GWS7 

 

 1,03 2.10 0.00 0.00 0.000 0.12 0.00 0.00 

Shima  - GWS8 

 

 1.03 2.25 0.00 0.00 0.001 0.13 0.00 0.00 

WHO 

Heavy Metal 

standard 

Desirable 

 

 

0.5 1.0 0.4 0.003 0.05 1.0 0.4 

 

0.001 

 Max. 

Limit 

2.0 3.0 0.4 0.03 0.05 3.0 0.4 0.001 
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Fig-1: Average Heavy metal concentration levels (mg/l) in ground water samples of selected 

sites of Mahendragarh District Haryana 

 

 

REFERENCES 

1. A.K. Krishna, M. Satyanarayanan, P.K. Govil (2009) Assessment of heavy metal 

pollution in water using multivariate statistical techniques in an industrial area: a case 

study from Patancheru, Medak District, Andhra Pradesh, India J. Hazard Mater., 167, 

pp. 366-373 

2. Appiah-Opong, R., Ofori, A., Ofosuhene, M. et al. Heavy metals concentration and 

pollution index (HPI) in drinking water along the southwest coast of Ghana. Appl Water 

Sci 11, 57 (2021). https://doi.org/10.1007/s13201-021-01386-5 

3. B. Wei, L. Yang (2010) A review of heavy metal contaminations in urban soils, urban 

road dusts and agricultural soils from China. Microchem. J., 94, pp. 99-107 

4. F.W. Ntengwe(2006)Pollutant loads and water quality in streams of heavily populated 

and industrialised towns.Phys. Chem. Earth, 31, pp. 832-839 

5. G. Mebrahtu and S. Zerabruk, “Concentration of heavy metals in drinking water from 

urban areas of the Tigray region, Northern Ethiopia,” Momona Ethiopian Journal of 

Science, 3(1), 105–121 (2011). 

6. J.J. Mortvedt (1995) Heavy metal contaminants in inorganic and organic fertilizers Fert. 

Res., 43 (1995), pp. 55-61 

7. Jarup L. Hazards of heavy metal contamination. Br Med Bull. 2003; 68:167-182. doi: 

10.1093/bmb/ldg032. [PubMed] [CrossRef] [Google Scholar] 

8. Krejpcio Z, Sionkowski S, Bartela J. Safety of fresh fruits and juices available on the 

Polish market as determined by heavy metal residues. Polish J Environ Stud. 2005; 

14:877-881. [Google Scholar] 

https://pubmed.ncbi.nlm.nih.gov/14757716
https://doi.org/10.1093%2Fbmb%2Fldg032.
https://scholar.google.com/scholar_lookup?journal=Br+Med+Bull&title=Hazards+of+heavy+metal+contamination&author=L.+J%C3%A4rup&volume=68&publication_year=2003&pages=167-182&pmid=14757716&doi=10.1093/bmb/ldg032.&
https://scholar.google.com/scholar_lookup?journal=Br+Med+Bull&title=Hazards+of+heavy+metal+contamination&author=L.+J%C3%A4rup&volume=68&publication_year=2003&pages=167-182&pmid=14757716&doi=10.1093/bmb/ldg032.&
https://scholar.google.com/scholar_lookup?journal=Br+Med+Bull&title=Hazards+of+heavy+metal+contamination&author=L.+J%C3%A4rup&volume=68&publication_year=2003&pages=167-182&pmid=14757716&doi=10.1093/bmb/ldg032.&
https://scholar.google.com/scholar_lookup?journal=Polish+J+Environ+Stud&title=Safety+of+fresh+fruits+and+juices+available+on+the+Polish+market+as+determined+by+heavy+metal+residues&author=Z+Krejpcio&author=S+Sionkowski&author=J.+Bartela&volume=14&publication_year=2005&pages=877-881&
https://scholar.google.com/scholar_lookup?journal=Polish+J+Environ+Stud&title=Safety+of+fresh+fruits+and+juices+available+on+the+Polish+market+as+determined+by+heavy+metal+residues&author=Z+Krejpcio&author=S+Sionkowski&author=J.+Bartela&volume=14&publication_year=2005&pages=877-881&
https://scholar.google.com/scholar_lookup?journal=Polish+J+Environ+Stud&title=Safety+of+fresh+fruits+and+juices+available+on+the+Polish+market+as+determined+by+heavy+metal+residues&author=Z+Krejpcio&author=S+Sionkowski&author=J.+Bartela&volume=14&publication_year=2005&pages=877-881&


International Journal in Physical and Applied Sciences 
Volume 9 Issue 03, March 2022 ISSN: 2394-5710 Impact Factor: 6.915 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com         Double-Blind Peer 

Reviewed Refereed Open Access International Journal  

  

20 International Journal in Physical and Applied Sciences 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

9. M. Alushllari and N. Civici, “Analyses of lead in water depend on the weather, near the 

ex-factory production of batteries region, Berat, Albania,” App. Sci. Report. 5(3), 122–

125 (2014), doi:10.15192/ PSCP.ASR.2014.1.3.122125.  

10. M.A.H. Bhuiyan, N.I. Suruvi, S.B. Dampare, M.A. Islam, S.B. Quraishi, S. Ganyaglo, S. 

Suzuki (2011) Investigation of the possible sources of heavy metal contamination in 

lagoon and canal water in the tannery industrial area in Dhaka, Bangladesh.Environ. 

Monit. Assess., 175, pp. 633-649 

11. Meng, M., Yang, L., Wei, B., Cao, Z., Yu, J., & Liao, X. (2021). Plastic shed production 

systems: the migration of heavy metals from soil to vegetables and human health risk 

assessment. Ecotoxicology and Environmental Safety, 215, 112106. 

12. Musa, O.K. & Shaibu, M.M. & Kudamnya, Ebenezer. (2013). Heavy metal concentration 

in groundwater around Obajana and its environs. American International Journal of 

Contemporary Research. 3. 170-177. 

13. R.J. Allan (1975) Natural versus unnatural heavy metal concentrations in lake sediments 

in Canada.Proceeding of International Conference on Heavy Metals in the 

Environment, 2, pp. 785-808 

14. S. Muhammad, M.T. Shah, S. Khan (2011) Health risk assessment of heavy metals and 

their source apportionment in drinking water of Kohistan region, Northern Pakistan 

Microchem. J., 98, pp. 334-343 

15. Sharma, R.K., Agrawal, M., Marshall, F.M., 2006. Heavy metals contamination in 

vegetables grown in wastewater irrigated areas of Varanasi, India. Bull. Environ. Contam. 

Toxicol. 77, 311–318 

16. Umoren IU, Onianum PC (2005) Concentration and distribution of havy metals in urban 

soils of Ibadan, Nigeria Park. J Ind Res 48:297–401 

17. Wilson B, Pyatt FB (2007) Heavy metal dispersion, persistance, and bioccumulation 

around an ancient copper mine situated in Anglesey, UK. Ecotoxicol Environ Saf 

66(2007):224–231. 

18. Yankey RK, Akiti TT, Osae S, Fianko JR, Duncan AE, Amartey EO, Agyemang O 

(2011) The hydrochemical characteristics of groundwater in the Tarkwa Mining Area, 

Ghana. Res J Environ Earth Sci 3(5):600–607 

 


