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ABSTRACT  
Background: Groundwater contamination is a serious problem now a day. Groundwater is contaminated due to 

human and industrial activities. The most neglected cause of water pollution is uncontrolled dumping of 

Municipal Solid Waste. Leachate from the waste disposal sites is the major groundwater contaminant. The use 

of contaminated water results in a negative impact on human health. Thus the analysis of the water quality is 

very important to preserve and perfect the natural ecosystem.This review paper includes the analysis of 

groundwater for various physico-chemical parameters Viz. pH, Total dissolved solids, electrical conductivity, 

total alkalinity, total hardness, calcium and heavy metals like iron, chromium, zinc, manganese, nickel. The 

obtained results are compared with the permissible limits of WHO. The study of physicochemical parameters of 

groundwater sample suggests that the evaluation of water quality parameters as well as water quality 

management practices should be carried out periodically to protect the water resources. 

Methodology: Systematic searches were done on various scientific databases. And the collected data was 

analysed carefully. 

Conclusion: It was concluded that water was contaminated at most of the sites. The values of EC,TDS and 

Total Hardness at 38% sites were exceeding the permissible limits as prescribed by WHO. Magnesium, Sodium 

and Fluoride at 12.6% sites and pH, Potassium, BOD and COD at only 1.5% sites were higher than the 

permissible limits. Total Alkalinity, Calcium, Chloride, Sulphate, Fluoride and Nitrate at 

15.8%,25.3%,26.9%,9.5%,19% sites respectively were not under the permissible limits as prescribed by WHO. 

However, the values of Ammonia, Phosphate and BOD at 100% sites were under the permissible limits of 

WHO. The concentrations of Iron,Zinc,Copper,Manganese,Lead,Cadmium,Chromium And Nickel at 

28.5%,3.1%,7.9%,11.1%,4.7%,7.9%,12.6% and 1.5% sites respectively,were not under the permissible limits of 

WHO. The values of arsenic at all the sites were under the permissible limits of WHO. 
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I. INTRODUCTION 
Water is the most important in shaping the land and regulating the climate. It is one of the most 

important compounds that profoundly influence life.Groundwater is used for domestic and industrial water 

supply and also for irrigation purposes in all over the world (Dohareet al.,2014). The quality of groundwater is 

of paramount importance. In recent years, the risk of groundwater pollution has become one of the most 

important environmental concerns. The improper Municipal solid waste (MSW) management is the major factor 

for deteriorating groundwater quality around landfill sites (Deswal and Laura., 2014; Saini et al.,2018; Deswal 

and Laura., 2018). In most of the developing countries, MSW is being dumped on land without adopting any 

acceptable sanitary landfilling practices such as engineered liners, leachate interception and collection system 

etc. without such, leachate that seeps from a landfill usually percolates through the soil and reaches the 

groundwater (Mor et al., 2006; Deswal and Laura, 2018).This leads to groundwater contamination almost 

immediately. The leachate generated in such a way has a high concentration of toxic substances and pathogenic 

microorganisms. The concentration of these elements and compounds in leachate and the groundwater 

surrounding microorganisms the composition of wastes dumped (Alker et al., 1995; Deswal et al., 2014). The 

impact of landfill leachate on surface and groundwater has given rise to a number of studies in recent years and 

gained major importance due to the drastic increase in population. By studying different literature papers major 

parameters that are used to determine the groundwater quality includes electrical conductivity, pH, total 

dissolved solids (TDS), dissolved oxygen (DO), alkalinity, hardness, chloride, Sulphate (SO4
2-

), Nitrate (NO3
-
), 

fluoride (F
-
), and Phosphate (PO4

3-
). They were proved to be tracers of groundwater contamination. 
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Table no 1:List of various physicochemical parameters and their impact 

Physicochemical 

parameter 

Impact References 

TDS Kidney and heart diseases,Laxative 

effects, Constipation, gastrointestinal 

irritation 

Sasikaranet al., (2012); WHO 

(1997) 

Total hardness Unpleasant taste, heart disease, 

kidney stone formation 

Vincent (2016) 

Total alkalinity Unpleasant taste Moret al., (2006) 

Nitrate Blue baby syndrome Chavanet al., (2013) 

Sulphate Imparts Bitter or medicinal taste to 

water, catharsis,dehydration and 

gastrointestinal irritation  

Bertram et al., (1996);Hauser et 

al.,(2001) 

Fluoride Dental and skeletal fluorosis,teeth 

mottling  

Malviyaet al.,(2017) 

Chloride High blood pressure(hypertension), 

the risk for stroke, osteoporosis, 

renal stones and asthma  

McCarthy et al., (2004); Ramesh 

et al., (2012) 

Sodium Heart failure McCarthy et al., (2004) 

 

Table no 2:List of various Heavy metals and their impact 

Heavy metal Impact References 

Iron Cellular damage, mutation and malignant 

transformations 

Grazulevicieneet al., (2009) 

Zinc Vomiting, dehydration, drowsiness Prasad et al.,(1976); Athar et 

al.,(1995) 

Manganese Parkinson’s disease Ghosh et al.,(2020) 

Cadmium Nausea, Vomiting, Itai-Itai disease, 

Abdominal cramps, Muscular weakness 

Laloret al.,(2008);Duruibeet 

al.,(2007) 

Nickel Asthma, Heart disorder, Cancer, skin allergies Prazaket al.,(2003) 

Lead Fatigue, Anaemia, High B.P, Gastro-intestinal 

problems, Joint pain 

Odum(2000) 

Copper Wilsons disease,Liver and kidney damage Athar et al., (1995) 

Arsenic Black foot disease Ghosh et al.,(2020) 

 

II. METHODOLOGY 
This study was performed to know the scenario of important water contaminants presence in 

groundwater of India. The data was downloaded from Google Scholar, ResearchGate, Springer, Elsevier, 

Semantic Scholar, Scopus etc. and analyse thoroughly to present uranium occurrence in groundwater of Haryana 

systematically. More than eighty articles including reports and reviews were reviewed to do this work and data 

was tabulated. 

 

III. RESULT AND DISCUSSION 
Table 3 shows the various physicochemical parameters of groundwater around waste disposal sites in 

India.Out of the 40 sites studied in India, only 8 were sanitary landfill and the remaining were open dumps. The 

results were compared with the permissible limits of WHO and the values exceeding the permissible limits of 

WHO were highlighted. The pH values,Potassium,Phosphate,DO and COD values at all the sites were found to 

be under the permissible limit. It was found that Sulphate and Fluoride values at 15% sites were exceeding the 

permissible limits as prescribed by WHO. Total Alkalinity, Total hardness,TDS, EC and sodium at 

25%,52.5%,50%,42.5%,20% sites respectively were not under the permissible limits as prescribed by WHO.The 

concentration of Magnesium and nitrate at 17.7% and Sulphate and Fluoride at 15% siteswere higher than the 

prescribed limit.At seven sites more than five physicochemical parameters were found to be higher than the 

permissible limit of WHO. It indicates that water at these sites was highly contaminated. These sites were 

Jaipur, Kanchipuram, Hyderabad, Trichy, and Pirana. 

Table 4 Shows the Heavy metals in groundwater around waste disposal sites in India.The heavy metal 

test was not performed for groundwater samples at 17 sites.Test for more than 3 heavy metals was performed at 

ten sites. The concentration of manganese,cadmium and chromium at 17.3% sites were exceeding the WHO 

standards.At 8.6% sites,the values of zinc and lead were higher. The concentration of iron, copper and nickel at 
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43.4%,13.04% and 4.3% sites respectively exceeds the permissible limits of WHO.At Satna (Bihar) Heavy 

metal test for five heavy metals was performed but the results for all the heavy metal was not detectable. Heavy 

metal contamination was highest in groundwater samples of Dhapa and Hyderabad. It means the water at both 

these sites is highly polluted and not fit for drinking purpose. From the various studies, it can be seen that most 

of the researchers performed the heavy metal test for Iron. At 11 sites the values of Iron were exceeding the 

permissible limits of WHO. At Trichy (Tamilnadu) Sanitary landfill is used for the disposal of waste. The values 

of chromium were above the permissible limits of WHO. It shows the poor management of the Sanitary landfill 

sites.  

Thus it can be concluded that the groundwater is being polluted. At many sites, the water was so badly 

impaired that it cannot be used for household purposes. Groundwater was highly contaminated at Hyderabad 

(Telangana) where values of six physicochemical and five heavy metals were higher than the permissible limits 

of WHO. 

More contamination in groundwater is found to be near open dumps. However, groundwater around 

sanitary landfill sites was also contaminated. The reason might be poor management of the sanitary landfill.The 

papers reviewed shows groundwater contamination due to open dumping and sanitary landfill sites. It was 

observed that groundwater contamination was higher around the open dumping sites & less near sanitary landfill 

sites. Another thing observed was that the contamination decreases with an increase in depth and distance from 

the waste management sites. Research studies included the analysis of the physicochemical parameters as well 

as the heavy metals. 

 

Literature Review 

The following tables explain different studies made to determine the physicochemical properties of groundwater 

around different landfill sites.  

 

Table no 3: Physicochemical parameters of groundwater around sanitary landfill sites in India 

 



Physicochemical properties of Groundwater around Municipal waste disposal sites:A Review 

International organization of Scientific Research                                                                   15 | Page 

 
 

Table no 4: Heavy metals in groundwater around sanitary landfill sites in India 
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Table no 5: Physicochemical parameters of groundwater around sanitary landfill sites of the world 

 

 
 

Table no 6: Heavy metals in groundwater around sanitary landfill sites in World 
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IV. CONCLUSION 
This review paper included the analysis of groundwater samples around 63 municipal solid waste 

dumping sites, from India as well as from other countries. The sites in these studies included both open dumps 

as well as sanitary landfills.  Most of the papers reviewed are from developing countries. It is because developed 

countries followthe most effective approach to solid waste management. On the other hand, there is uncontrolled 

dumping of waste and waste burning practices are being done in developing countries causing serious health and 

environmental problems. 

It was found that EC,TDS and Total Hardness at 38% sites were exceeding the permissible limits as 

prescribed by WHO. Magnesium, Sodium and Fluoride at 12.6% sites were not under the permissible limits of 

WHO. The values of pH, Potassium, BOD and COD were higher than the permissible limits at only 1.5% sites. 

Total Alkalinity, Calcium, Chloride, Sulphate, Fluoride and Nitrate at 15.8%,25.3%,26.9%,9.5%,19% sites were 

not under the permissible limits as prescribed by WHO. However, the values of Ammonia, Phosphate and BOD 

at 100% sites were under the permissible limits of WHO. The concentrations of Iron,Zinc, Copper, 

Manganese,Lead,Cadmium, Chromium and Nickel at 28.5%,3.1%,7.9%,11.1%,4.7%,7.9%,12.6% and 1.5% 

sites were not under the permissible limits of WHO. The values of arsenic at all the sites were under the 

permissible limits of  WHO. 

It is recommended that no human settlement should be allowed up to a minimum distance of 500m 

from MSW dumping sites. It can be concluded that the poor practices of waste disposal are beingcarried out at 

Municipal Solid Waste Dumping site in various states and the absence of the leachate collection system has a 

great impact on the groundwater quality. The collected solid waste must be segregated, treated and disposed of 

in an environmentally acceptable manner. It is suggested that the concerned authorities should take serious steps 

for the control of groundwater pollution by providing a base of cement concrete to insure for the safety of local 

peoples, environment and public health. The quality of the groundwater was found to improve with the increase 

in depth and distance of the water resources from the landfill site.Solid waste management rule 2016 should be 

strictly followed to prevent Groundwater pollution caused by solid waste disposal sites. Sanitary landfill should 

be used in place of open dumping and this sanitary landfill should have proper bottom liners and a leachate 

collection system. It is advised to monitor the groundwater on a regular basis. 
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Table no 7:Drinking Water Quality Standards as recommended by BIS AND WHO 

PARAMETER UNIT BIS STANDARDS WHO STANDARDS 

pH - 6.5-8.5 9.2 

EC µS/cm - 1000 

TDS mg/L 500-2000 500-1500 

TURBIDITY NTU 1.0-5.0 5.0 

TH mg/L 200-600 500 

T.A mg/L 200-600 500 

TSS mg/L 500 - 

Na
+ 

mg/L - 200 

K
+ 

mg/L - 200 

Ca
2+ 

mg/L 75-200 200 
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Mg
2+ 

mg/L 30-100 150 

Cl
- 

mg/L 250-1000 600 

NO3
- 

mg/L 45 45 

SO4
2- 

mg/L 200-400 400 

F
- 

mg/L 1.0-1.5 1.5 

Cr mg/L 0.05 0.05 

Mn mg/L 0.1-0.3 0.2 

Ni mg/L 0.02 <1 

Fe mg/L 0.3 0.3 

Pb mg/L 0.01 1.0 

Zn mg/L 5-15 6 

Cu mg/L 0.05-1.5 0.1 

Cd mg/L 0.003 0.01 

As mg/L 0.01-0.05 - 

NH4
+ 

mg/L 0.5 - 

DO mg/L - - 

BOD mg/L  - 2.0-5.0 

COD mg/L - 10 

uranium ppb 60 30 
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