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ABSTRACT  

 

Leachate and groundwater samples were collected from streets landfill sites to study the possible impact of leachate 

percolation on groundwater quality. Concentrations of various physicochemical parameters including heavy metals 

(Cd, Cr, Cu, Fe, Ni, Pb, Fe and Zn) were determined in leachate samples and are reported. The concentrations of Cl- 

, NO3 - , SO4 2-, NH4 + were found to be in considerable levels in the groundwater samples particularly near to the 

landfill sites, likely indicating that groundwater quality is being significantly affected by leachate percolation. The 

presence of contaminants in groundwater particularly near the landfill sites warns its quality and thus renders the 

associated aquifer unreliable for domestic water supply and other uses. Although some remedial measures are 

suggested to reduce further groundwater contamination via leachate percolation, the present study demands for the 

proper management of waste. 

 

INTRODUCTION  

 

GENERAL  

Leachate is slurry water from solid waste containing largely weakened suspended flyspeck. The characteristics of 

external tip leachate vary greatly within an individual tip over space and time. Also, leachate characteristics vary 

extensively from one tip to another. The specific type of leachate depends on the penetration of the solid waste 

analogous as insulation of recyclable paraphernalia like plastics, paper, substance, glass, etc. Also leachate 

composition is told by multitudinous factors, types of waste deposited in tip, composition of waste, moisture content, 

flyspeck size, and the degree of compression, the hydrology of point, age of tip, the climate, and other point 
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conditions including liner, tip design. The leachate produced from a tip may enter the morning ground water or face 

water bodies and can seriously degrade the water quality. Ground water formerly defiled, is delicate if not possible 

to mellow. It has formerly come necessary to arrest multitudinous drinking water wells across the world due to 

contamination from tip. The problem is common in under developed and developing nations, where the tips do not 

have any base liners or leachate collection and treatment systems. This paper presents the leachate characteristics 

analogous as natural oxygen demand, chemical oxygen demand, suspended solids, and heavy substance, etc. tips 

have been linked as one of the major risks to groundwater resources not only in India but throughout the world. 

Further than 90 of the Municipal Solid Waste (MSW) generated in India is directly dumped on land in a wrong 

manner. The solid waste placed in tips or open dumps are vanquished to either groundwater underflow or infiltration 

from rush or any other possibility of infiltration of water. During downfall, the dumped solid wastes receivers water 

and the by- products of its corruption move into the water through the waste deposit. The liquid containing 

innumerable organic and inorganic mixes is called' leachate'. This no leachate accumulates at the bottom of the tip 

and percolates through the soil and reaches the groundwater. Areas near tips have a lower possibility of groundwater 

contamination because of the implicit pollution source of leachate forming from the near jilting point. Analogous 

contamination of groundwater results in a substantial trouble to original groundwater resource user and to the natural 

terrain. The impact of tip leachate on the face and groundwater has given rise to a number of studies in recent times 

and gained major significance due to drastic increase in population. There are multitudinous approaches that can be 

used to assess the groundwater and face water contamination. It can be assessed either by the experimental 

determination of the impurities or their estimation through fine modeling. In the present study, the impact of leachate 

percolation on groundwater quality was estimated from an unlined tip. Various physicochemical parameters 

including heavy substance were analyzed in the leachate and in groundwater samples to understand the possible link 

of groundwater contamination. The effect of depth and distance of tip from groundwater sources were also studied 

and some remedial measures were mooted to reduce further contamination of groundwater. 

ENVIRONMENTAL IMPACT  

The risks from waste leachate are due to its high organic contaminant attention and high attention of ammonia. 

Pathogenic microorganisms that might be present in it are constantly cited as the most important, but pathogenic 

organism counts reduce swiftly with time in the tip, so this only applies to the freshest leachate. Toxic substances 

may, still, be present in variable attention, and their presence is related to the nature of the waste deposited. Utmost 

tips containing organic material will produce methane, some of which dissolves in the leachate. This could, in 

proposition, be released in deficiently raised areas in the treatment plant. The most important demand is the 

prevention of the discharge of dissolved methane from undressed leachate into public sewers, and utmost sewage 

treatment authorities limit the permissible discharge attention of dissolved methane to.14 mg/ l, or 1/ 10 of the lower 

explosive limit. This entails methane stripping from the leachate. The topmost environmental risks do in the 

discharges from aged spots to construct before modern engineering morals came obligatory and also from spots in 

the developing world where modern morals have not been applied. There are also substantial risks from illegal spots 
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and ad- hoc spots used by associations outside the law to dispose of waste paraphernalia. Leachate courses running 

directly into the submarine terrain have both an acute and habitual impact on the terrain, which may be truly severe 

and can severely dwindle bio- diversity and greatly reduce populations of sensitive species. Where toxic substance 

and organics are present this can lead to habitual bane accumulation in both original and far distant populations. 

Rivers impacted by leachate are constantly pusillanimous in appearance and constantly support severe overgrowths 

of sewage fungus.  

LANDFILL 

• A landfill is an engineered method for land disposal of solid and hazardous waste 

• Landfilling is the term used o describe the process by which solid waste is placed in the landfill 

• Landfills for the disposal of hazardous waste are called secure landfills. 

 

 

 

 

LEACHATE 

         During the rainfall, dumping solids wastes receivers water and the byproducts of its decomposition move into 

the water through the water deposition. The liquid containing innumerable organic and inorganic compounds is called 

‘leachate’. 
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THE CHARACTERISTICS OF LANDFILL LEACHATE  

Landfill leachate is a foul- smelling black or brown liquid. It contains large quantities of organic and inorganic 

material, including a number of refractory organics similar as sweet composites and guck; inorganic mariners similar 

as ammonia Cal nitrogen, carbonate, and sulfate; and essence ions similar as chromium, lead, and bobby. Because 

of the complex composition of the waste, a specific of leachate water quality is that it contains high situations of 

pollutants and, frequently, natural toxins. As a result, chemical oxygen demand (COD) in leachate is generally above 

20000 mg/L. Besides poisonous sweet composites, leachate is also rich in organic macromolecules similar to guck 

and humic acid. Ammoniacal nitrogen attention above 2000 mg/ L is frequently achieved. This poisonous organic 

matter and these high ammoniacal nitrogen situations beget difficulty during processing, especially for natural 

treatments. Indeed in the absence of toxins, organisms cannot achieve effective microbial declination because of the 

large molecular weight and inadequate chemical stability. Thus, an activated sludge process cannot achieve effective 

reduction of COD and an advanced treatment process must thus be developed.  

Landfill Leachate (LFL) 

 LFL is a chemical mix that presents a grave threat to health and the ecosystem. 

 LFL is created from liquids in the trash and percolates through landfills, collecting suspended and soluble 

elements originating from or byproducts of garbage degradation.  

 Infiltration of groundwater, precipitation, and rain through uncapped landfills significantly influences LFL 

production 
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Landfill Leachate (LFL) formation 

 Leachate is generated in the landfill depending primarily on moisture content and field capacity. 

 The moisture-holding capacity of a given landfill is influenced by the field capacity, wilting point, and 

porosity. 

 When moisture content exceeds field capacity due to precipitation, decrease of voids, etc., leachate is 

formed.  

 The amount of leachate generated in the landfill depends mainly on water availability (e.g. precipitation, 

surface water, leachate recirculation), characteristics of final cover (soil and vegetation type, impermeable 

cover, slope), and characteristics of waste (moisture content).  

 If the landfill site properties favor infiltration, more leachate will be generated. 

Health hazards from leachate  

 The open dumpsite is often the preferred option for waste disposal in most developing economies, but this 

option has severe environmental threats.  

 It can be observed that the overall pollution potential of leachate was low but it was highest in the monsoon 

season.  

 The assessment of non-carcinogenic health risk in terms of hazard index due to on-site contaminated soil for 

the working population.  

 The analysis shows that a child as a receptor poses a considerable non-carcinogenic health risk, but an adult 

is under non-potential health risk.  

 However, prolonged exposure to adults might have damaging consequences like kidney failure, laxative, 

constipation, etc.  

  Landfill leachate (LFL) discharge is both an environmental problem and a threat to human health. 

 There was a lack of understanding of the activities taking place in landfills, such as the generation of gases 

from LFL and the potential environmental damage; waste management at landfills continues to be a source 

of concern around the world. 
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Classification of leachates 

 

The categorization of LFL mostly relies on the age of the landfill. Certain variables, such as waste composition, 

rainfall penetration, and temperature, might influence LFL characteristics.  

Recent/young, middle/moderate, and mature/old LFLs are categorized according to the landfill age in which they 

were created  

Recent LFL 

Recent/young “fresh” LFL (5 years old) is produced at landfills that have recently begun accepting garbage and 

where waste decomposes rapidly.  

Middle LFL 

A middle/moderate landfill (10 years) often includes substantial amounts of biodegradable OM, which promotes 

rapid anaerobic fermentation and the formation of vast quantities of volatile fatty acids (VFAs)  

 

Mature LFL 

As the landfill ages (>10 years), the methanogenic phase of trash decomposition begins.  

Within this stage, methanogenic archaea convert VFAs into biogas composed of 50%–60% CH4, 30%–40% CO2, 

and 1% H2S  

 

Treatment for LFL 

 The most significant problem associated with landfilling trash is the creation of LFL, a kind of hazardous 

wastewater (WW) that can cause groundwater pollution, which can be treated by aerobic 

granular sludge (AGS) technology.  
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 This method collects mature AGS from a running AGS bioreactor, stores it in different forms and 

environments 

 MSW LFL is a highly concentrated organic WW of complex composition.  

 It is a major source of pollution that threatens groundwater and surface water quality. 

 Leachates must undergo rigorous treatment before being discharged into the environment 

 The available technologies developed for treating LFL can be classified as physical, chemical, or 

biological. 

 Biological treatments of LFL using aerobic ponds have some drawbacks, such as low removal of organic 

matter (OM) and some toxic pollutants. 

LFL different treatment technologies 

 LFL may differ depending on the content and age of landfill contents, the degradation procedure, and 

climate and hydrological conditions.  

 Many treatments, including biological procedures (bioreactors, bioremediation, and phytoremediation), 

physicochemical approaches (advanced oxidation processes, adsorption, coagulation/flocculation, and 

membrane filtration (MF)), and others were used to treat LFL 

 Membrane bioreactors and integrated biological techniques, including anaerobic NH4+ oxidation and 

nitrification/denitrification processes, have demonstrated high performance in NH3 and N elimination, 

with >90% removal effectiveness 

 Suspended solids and turbidity has been achieved by coagulation/flocculation techniques. 

 Biological procedures can efficiently control LFL with an elevated organic inclusion, but LFL with a little 

organic inclusion is better fitting for physicochemical management 

 Conventional LFL treatments, including biological methods, physicochemical approaches or their 

combination, vary in their performance depending on the landfill age. 

 Photocatalytic, electro oxidation, and Fenton-like processes are an influential group of technologies that 

have been broadly tested for the degradation of different pollutants present in leachate 
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Applications of LFL solid waste 

 

 Changing civil nourishment LFL into items with included esteem offers incredible  

Promise. 

 Integrated pyrolysis machines for breaking down civil strong waste are naturally generous.  

 The tall cinder substance of agrarian strong LFL, such as soy straw, makes biomass heaters challenging to 

run. In any case, co-firing more biomass with lower cinder concentrations may overcome this issue. 

 LFL lignocellulose too has the potential to create a wide extend of chemical and natural substances that may 

be utilized in material, biomedical, and pharmaceutical divisions. 

 water utilization, vitality utilization, dangerous chemicals, and collection, transport, and transfer of 

lignocellulose ought to be taken into consideration 

 

 Industrial waste has a noteworthy potential for recuperation, and extricating uncommon valuable metals 

from waste is one alternative to lighten the asset crunch. 

 

 When extricating valuable metals from strong squander, care must be given to 

minimize auxiliary defilement to follow vital specialized parameters in arrange to lower 

the sum of recently profitable junk and at the same time not to lose important metals. 

 

 Paper process waste can make basic building materials, such as C strands, bioplastics and filaments, 

cellulose nanocrystals, and bio composites. 

  

Biomass or biomass waste for diverse designing applications and 

biomaterials fabricated utilizing suitable and viable procedures may too be utilized to create multifunctiona

l bio-based items for a wide extend of routine, high-performance, and shrewdly applications 

 

Future Development of LFL Treatment 

 Leachates from landfills causes severe danger to the ecology. 
 

 Numerous groundwater contamination  have happened due to insufficient monitoring and 
effective remediation methods.  

 

 The metrics tested at a landfill site are pH, alkalinity, electrical conductivity, COD, TDS, BOD, 
NH4+-N, chloride, nitrate, and sulphate.  

 

 It is very much needed to examine potentially dangerous compounds, such as polymers, 
halogenated chemicals, and poisonous HMs, among others. 

 

 Technologies based on microorganisms offer an attractive way to remove, treat, or detoxify leachate 
toxins. 

 

 Modern techniques (e.g., metagenomics) might be used to adapt new microorganisms that 
remediate leachate effectively.  

 

 Biological remediation of leachates from middle-aged landfills has been proven to be effective in 
the past.  
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 Biological, physical, and chemical strategies are used to boost the treatment efficiency of 
leachates from old landfill sites.  

 Phytoremediation and aerated lagoons, pollutants near landfills can be naturally eliminated 
through phytoremediation.  

 

 Reuse and recycling must thoroughly studied to minimize the contemporary environment’s solid 
and hazardous waste components 

 

 Landfills must be meticulously designed.  
 

 Proper monitoring, risk assessment, and leachate treatment utilizing cutting-edge technology are 
required to prevent major ecological harm and avoid leachate toxins from contaminating soil and 
groundwater. 

 

 When garbage is safely integrated into the ecosystem, it is considered that a landfill is entirely 
sustainable.  

 
 

 

CONCLUSIONS 

 Leachate pollution produces significant ecological and public health problems, with ineffective waste 

treatment strategies. 

 

 Leachate harms groundwater aquifers and terrestrial ecosystems, emitting dangerous pollutants and 
greenhouse gases.  

 Therefore, innovative and eco-friendly leachate treatment technologies are required to reduce energy 
consumption 

 

 From Sludge production, and toxin formation organic, inorganic, and xenobiotic chemicals to are recovered 
to the maximum and they are beneficial for future use. 
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 The treatment of leachate is often decided by its characteristics, technical applicability, potential limits 

and long-term ecological effects.  

 

 Moreover, recycling sorting technology can increase the rate of garbage recycling.  

 A policy structure efficiently facilitates garbage recycling. 

 

 Involvement of governmental, non-governmental and educational stakeholders is highly recommended for 

effective policy implementation in the ground. 
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