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Landfills provide a quick and easy solution for waste refuse. However, they are potential 

threat to the environment, economy and society. The most potent threat generated in landfills are 

landfill gas and leachate. Both these waste by products are very dangerous, their composition varies 

according to the waste refuse that lands in the respective landfill. They also vary temporarily and 

spatially. Due to these two major pollutants and other associated pollutants, landfills have a negative 

effect on climate (causing global warming), ecosystem, water resources, land and human health.  

 

 

Economic development has many 

positive effects on society but on the flip side, it 

also creates many problems. It initiated the 

development of towns and cities where 

economic activities were in full flare. Larger the 

scale of economic development and production 

process, greater the amount of waste generated. 

The unique characteristics of new developed 

towns and cities were a very high density of 

population. These conditions necessitated 

demarcation of an area on the outer boundary of 

towns/cities to be designated as a site for waste 

disposal. These sites were generally selected as 

an area with natural depression and were 

referred to as landfill sites. Landfilling is one of 

the oldest waste disposal methods. It provides an 

easy and cost-effective option for solid waste 

disposal. It provides the last mile solution for 

industrial or agricultural residue, waste-water 

sludge, and municipal refuse.  
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In India, there is no land left for 

landfills. Due to the increased share of 

agriculture, industries & construction in present 

land use pattern, we are running out on the land 

for landfilling. There is an urgent need to reduce 

the tonnages of wastes which are dumped in the 

landfill. According to the Municipal Solid Waste 

Act 2016, waste management is to be practised 

at each municipality level which includes; 

minimization, material recovery, composting, 

energy recovery and at last landfilling.
[1]

 

The typical composition of Municipal 

Solid Waste in India is around 40-60% of 

organic waste, 30-40% of earthen materials, 

papers, metals, plastics, leather etc. 
[2]

 Most of 

the landfill sites in metropolitan cities have 

outlived their lives. With the passage of time and 

faster rate of economic and population growth, 

the solution of the landfill itself has become a 

problem to environment, economy and society. 

Most of the landfill sites in India are unscientific 

(specially older sites) and not monitored, and 

some times tragic incidents have taken place at 

these sites. Old landfill sites leak toxic leachate 

into the soil and groundwater and leakage of 

noxious gases into the atmosphere. 
[3]

 

Landfill as a refuse disposal method is 

easy and cost- effective. However, a complete 

life cycle analysis highlights the hidden cost 

associated with landfills. It has many negative 

effects on society, economy and environment at 

large. 

At the level of the society, problems are 

the stigma associated with the landfills, people 

working in landfills are marginalized and 

outcast. 
[4]

 People working in landfills or 

residing near a landfill, face many health 

problems, respiratory and general health 

impairments like diarrhoea, fungal infection, 

ulceration of the skin, loss of memory and 

sometimes they get into depression. Landfill 

sites also provide an opportunity for vector born 

disease like malaria, dengue, etc to spread. 

Burning at landfill sites produces fine particulate 

matter and causes nose and throat infections, 
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breathing difficulties, inflammation etc. these 

have a direct effect on our society. 

The economic cost of land used for 

landfill is very high, this land could have been 

used for some other productive and better 

economic use. Alternative use of this land could 

be an economically better decision, specially in 

cities which are under tremendous pressure for 

the land resource.  

Environmental problems associated with 

landfills are gaseous emissions (greenhouse 

gases) to the atmosphere, bio-aerosols, dust, 

pathogens etc. Water pollution occurs due to 

leachate and contamination of surface water 

runoff and groundwater. 
[5]

 When waste is 

dumped in the landfill, the organic component is 

decomposed in an anaerobic condition, also due 

to the weight of subsequent additional layer the 

wastes get compacted. Major environmental 

problems due to the above processes are the 

leachate and landfill gases. 
[6,7] 

 

The liquid formed when waste breaks 

down in the landfill and water filters through 

that waste, it is very toxic. Landfill leachate if 

not properly collected will seep through soil 

reaching water aquifers, contaminating surface 

and groundwater.
[8] 

Leachate pollutants include 

organic contaminates, ammonia, nitrates, total 

nitrogen, suspended solids, heavy metals (nickel, 

lead, copper, manganese, chromium, cadmium, 

zinc, iron) and soluble inorganic salts. Organic 

chemical compounds present in leachates- 

dichloromethane, PAHS, Benzene, these 

compounds are toxic, persistent and likely to 

bioaccumulate.  It is also contaminated with 

micro-organisms like bacteria, which includes 

aerobic, psychrophilic and mesophilic bacteria, 

coliform, fungi etc. In some studies migration of 

pathogenic and potentially pathogenic 

microorganisms from leachates into soil and 

water environments has been found. These show 

sanitary and epidemiological hazards.
[9]

 

Landfill contamination sites are 

important sources of pollution and may result in 

ecotoxicological effects. They have long-term 

chronic effects. It affects all the levels of 

biological organisms right from molecular level 
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upto the ecosystem level. They affect the whole 

ecosystem, both structurally and functionally. 

When the landfill leachate enters into 

groundwater or surface water it makes it 

unusable for drinking and other domestic 

purposes. These leachates enters food chain of 

aquatic organisms and bioaccumulate over long-

term exposure, studies on bacteria 
[10]

, mollusks 

[11]
, crustaceans 

[12-14]
, fishes 

[15-16]
, mice 

[17]
, 

plants 
[18-21]

, human 
[19-22]

 have shown 

bioaccumulation. 

Contaminants from landfills lead to 

toxicity, persistence and bioaccumulation in the 

food chain. Landfill leachates are contaminated 

by polycyclic aromatic hydrocarbons (PAHS). 

[23]
 Heavy metals such as mercury, arsenic, 

cadmium, PVC, solvents, acids and lead have 

been found in landfills.  

Anaerobic decomposition of organic 

material present in the waste results in the 

production of methane, a greenhouse gas 

(having global warming potential of 25). 

Methane is also a flammable gas and poses a 

constant danger. Carbon dioxide   is also 

released along with methane. Apart from 

methane and carbon dioxide   which constitutes 

90-98% of landfill gas, remaining gases are 

nitrogen, oxygen, ammonia, sulfides, hydrogen 

and various other gases. Odour is a serious 

problem, specially in the hot summer. 

In current scenario, almost every city in 

the world is facing the problem of waste 

disposal and landfill sites. Landfill sites today 

looks like a demon which is growing day by 

day. Delhi is no exception. It is the capital city 

of India, the geographical area is 1483 km
2
 and 

the population is 11,034,555 (census 2011). This 

indicates the pressure on land and other natural 

resources. Associated with the large population 

is the problem of waste generated. In the city of 

Delhi, Municipal Authorities are responsible for 

Municipal Solid Waste Management, in their 

respective areas of jurisdiction. With respect to 

landfill sites in Delhi, there are 3 landfill sites, 

Bhalswa, Ghazipur and Okhla (Figure-1).
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        Figure-1: Landfill Sites in Delhi 

One of the man-made landmark 

welcoming people entering Delhi from the east 

through NH 24 is the famous Ghazipur landfill 

site. This landfill site has made a mark in Delhi 

as been the tallest among all the landfills of 

India. It has reached a height of around 

65meters, just 8 meters short of Qutub Minar. 

Ghazipur landfill site is located in the East of 

Delhi. Predominant geological formations of 

east Delhi is quaternary alluvium consisting 

mainly of sand of various grades, silt, clay and 

kankar. According to the Central Ground Water 

Board, long term water level trend (2003-2012) 

in East Delhi is in the range 0.62-2.81 m/yr 

during pre-monsoon fall and range 0.34-4.88 

m/yr during post monsoon fall. Groundwater in 

deeper zones is saline. Depletion of groundwater 

levels is attributed to over exploitation of 

groundwater. Higher iron content is found at 

Nangli Rajapur. 
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Figure-2: Ghazipur Landfill and Shahadra Drain  

 

Ghazipur landfill was set up in 1984, the 

total area is 29.6 ha. Everyday 2000 TPD waste 

is been sent to this landfill. It caters refuse 

disposal needs of Shahdara (North and South), 

City, Sadar Paharganj, NDMC. A fatal accident 

took place in September 2017, which killed two 

persons due to landfill collapse. Residential 

areas located within the buffer zone of 5km are 

Ghazipur, IP Extension, Mayur Vihar, 

Patparganj, Anand Vihar and New Ashok Nagar. 

Water bodies flowing near this landfill is 

Yamuna River, Hindon River, Shahadra drain. 

Shahadra drain passes parallel to Ghazipur 

landfill. Trilokpuri Sanjay Lake lies within the 

buffer zone of 3-4km. This landfill falls within 

Zone ‘O’ of Master Plan Delhi (MPD) – 2021. 

This zone has special characteristics and 

ecological significance. 

 

 



Geodiversity & Impact on Environment                                                                                                                  eISSN 0974-1356  

pISSN 0974-1364 

 
 

 
7 

Vol-24 (2), 2019 

 

Figure-3: Ghazipur Landfill Location and Buffer Zone Map 

 

Bhalswa landfill is located in North 

Delhi. Predominant geological formations of 

North Delhi is quaternary alluvium consisting 

mainly of fine sand, silt, clay and kankar. 

According to the Central Ground Water Board, 

long term water level trend (2003-2012) in 

North Delhi is range 0.06-3.69 m/yr during pre-

monsoon fall and range 0.04-1.50 m/yr during 

post- monsoon fall. Groundwater in deeper 

zones is saline. Depletion of groundwater levels 

is attributed to over-exploitation of groundwater. 

It was set up in 1992, the total area is 

26.2 ha. Everyday 2200 TPD waste is been sent 

to this landfill. It caters refuse disposal needs of 

Civil Lines, Karol Bagh, Rohini, Narela, 

Najafgarh and West Delhi. Residential areas 

located within the buffer zone of 5km are Badli, 

Jahangirpuri, Jahangirpura, Bhalswa, Shalimar 

Bagh, Siraspur, Azadpur, Nathpura, Model 

Town, Pitampura. Delhi Technological 

University is also located within 4 km. Bhalswa 

landfill site is close to Yamuna River. Other 
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surrounding water bodies are Bhalswa lake and 

Najafgarh canal. Bhalswa Lake is very close to 

landfill within 1-3kms. Yamuna Biodiversity 

Park, which is an eco-sensitive area, some part 

of this park falls with a 5km buffer zone (figure-

3). 

 

Figure-4: Bhalswa Landfill Location and Buffer Zone Map 

 

 

Okhla landfill is located in South Delhi. 

The predominant geological formation of South 

Delhi is valley fill deposit, the alluvium 

thickness varies from 0.0 m to 140.00 m.bgl 

(Satbari village), below which quartzitic 

basement rock prevails. The depth to water level 

varies widely in this district and is ranging from 

8 m to 65 m. In the eastern tract of the district 

where Yamuna Flood Plain occurs, depth to 

water level varies from 8 m to 22 m.bgl but in 

rest of the area, it ranges from 30 to 65 m.bgl. 

The fresh/Saline water interface depth varies 

from 75 m to 100 m. The thickness of the 

freshwater zone varies from 30 m to 85 m. (NCT 

Delhi) 
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Okhla landfill was set up in 1996, the 

total area is 16.9 ha. Everyday 1200 TPD waste 

is been sent to this landfill. It caters refuse 

disposal needs of Central, Najafgarh, South and 

Cantonment Board. Residential areas located 

within the buffer zone of 5km are Badarpur, 

Govindpuri, Molarband, Jasola Vihar, Devli, 

Roopnagar, Mithapur, NHPC colony.  

Yamuna River flows close to this 

landfill site and falls within a 5km buffer zone. 

Kalindi Kunj and Agra Canal are in the near 

vicinity and they are important water bodies of 

Delhi. Two eco-sensitive zones Asola Bhati 

Wildlife Sanctuary and Okhla Bird Sanctuary 

are located close by. Asola Bhati Wildlife 

Sanctuary falls within a 2km buffer zone. 

Kalindi Kunj park is within a 5km buffer zone. 

 

Figure-5: Okhla Landfill Location and Buffer Zone Map 
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Figure-6: Leachate Characteristics at Ghazipur Landfill (2000)  

  (Data Source: M. Zafar and  B.J. Alappat 2000) 

Figure-7: Leachate Characteristics at Bhalswa Landfill (2009) 
 

(Data Source: Bharat Jhamnani and SK Singh 2009) 
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Figure-8: Leachate Characteristics at Okhla Landfill (2000)  
(Data Source: M. Zafar and  B.J. Alappat 2000) 

 

TABLE-I 

 Hydrogeochemistry of groundwater of Ghazipur, Okhla and Bhalswa Landfill: 2004-2007   & 

Drinking water quality standard as recommemded by BIS
27

 & WHO
28

 
 

(Data Source: Report on “Study of Groundwater Contamination through Landfill Site, 

NCT Delhi” http://cgwb.gov.in/INCGW/AL%20Ramanathan.pdf,)  

 

 

 

Parameters 

Pre-Monsoon Post-Monsoon Standards 

 

Ghazipur 

 

Okhla 

 

Bhalswa 

 

Ghazipur 

 

Okhla 

 

Bhalswa 

BIS Max. 

permissible 

 

WHO 

Ca (mg/l) 66.49 160.54 107.39 71.76 146.61 101.21 200 150 

Mg (mg/l) 16.57 38.24 24.86 18.89 33.6 23.33 100 200 

Na (mg/l) 149.47 236.01 296.44 150.47 222.7 294.07 NA 1.5 

K (mg/l) 43.05 12.35 22.66 44.06 10.52 18.02 NA 200 

Cl-   (mg/l) 241.02 361.77 434.89 234.21 361.59 444.05 1000 200 

HCO3 (mg/l) 66.16 83.8 147.81 68.18 85.99 139.87 NA NA 

SO4 (mg/l) 161.72 361.75 238.49 168.92 361.96 236.83 400 50 

NO3 (mg/l) 11.89 13.34 19.92 11.93 14.21 22.73 45 0.5 

F (mg/l) 3.65 1.16 5.74 3.55 1.13 6.21 1.5 1.5 

H4SiO4 (mg/l) 14.09 6.25 22.58 14.29 6.47 23.47 NA NA 

pH 7.6 7.31 7.32 7.21 7.54 7.18 6.5-8.5 6.5-9.2 
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TABLE-II 

 Groundwater quality at different radial distance from Ghazipur Landfill Site  
(Data Source: S. Mor et al. 2006) 

Parameter (mg/L) Less than 1km 1km 2km 

Iron 0.04 0.17 0.12 

Floride 0.85 0.8 0.67 

Nitrate 0.6 1.6 Nil 

Zinc 0.03 Nil Nil 

Chloride 737 286 58 

 

 

 

TABLE-III 

 Groundwater quality at different radial distance from Bhalswa Landfill Site  
(Data Source: B. Jhamnani and SK Singh. 2009) 

 

Parameter (mg/L) Less than 1km 1km 2km 

Iron 7.04 mg/L 3.61 mg/L 0.64 mg/L 

Copper 0.1 mg/L 0.05 mg/L 0.01 mg/L 

Nickel 0.43 mg/L 0.13 mg/L 0.43 mg/L 

Zinc 3.37 mg/L 1.11 mg/L 0.02 mg/L 

Chloride 1174.2 mg/L 543.12 mg/L 135.36 mg/L 

Post rainfall the temperature of the 

landfill leachate increases. pH before rain is 

around 7, however after rain alkalinity increases 

in the range of 5-12%. The organic strength of 

leachate increases after rainfall and some studies 

have suggested as high as 85% increase. Post 

rainfall colour becomes darker and high hazen 

value is obtained. Hardness, nitrate, chloride and 

Iron are reported to be very high in landfill 

leachates. 
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Groundwater is directly affected due to 

high pollution load of the landfill leachate and 

its infiltration in the groundwater. The three 

landfills are located close to river Yamuna and 

older and younger alluvium makes it more 

susceptible to leaching. The  pH of ground water 

is generally neutral. The concentration of ions 

like Ca, Mg, Na, K, F, Cl- , show lower levels in 

groundwater post- monsoon as compared to pre-

monsoon, however HCO3, SO4, NO3, H4Sio4 

shows slightly higher levels post-monsoon. Most 

of the ions are within BIS maximum permissible 

limit for drinking water (IS 10500:2012, II 

edition), except F which is present in higher 

value then permissible limit. Many studies have 

shown as the radial distance from the landfill 

increases the concentration of ions in the ground 

water is decreasing, this demonstrates that 

landfill has direct effect on groundwater quality. 

In Delhi, there are three landfill sites 

Bhalswa, Ghazipur and Okhla. All these landfill 

sites are located in highly populated residential 

area, this has a direct detrimental effect on the 

population of these residential areas. Yamuna 

River and associated water bodies and canal are 

passing by in close proximity to these three 

landfills. The surface and groundwater 

contamination is a major threat. More than half 

of the population of Delhi is dependent on these 

water bodies for domestic water supply. Canals 

like Agra Canal, Yamuna Canal etc are back 

bone of agricultural communities in the NCR 

area. They are dependent for their irrigation 

needs on these canals. There are direct chances 

of biomagnifications of these pollutants. Many 

biodiversity and ecosensitive zones of Delhi like 

Smriti Van, Yamuna Biodiversity Park, Asola 

Bhati Wildlife Sanctuary, Okhla Bird Sanctuary 

are located close to these landfills. These 

biodiversity and ecosensitive zones are lungs of 

Delhi. They are rich in floral and faunal 

diversity. All the three landfills of Delhi are 

located within highly populated residential areas 

and very close to River Yamuna, which is the 

life line of Delhi. 

In an unprecedented judgement NGT 

directed the Delhi government and civic bodies 

to deposit an amount of ₹ 250 crores to an 
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escrow account. The bench observed that at 

Ghazipur, Okhla and Bhalswa, leachate is 

contaminating the ground water which is turning 

yellow and orange, the leachate is also reaching 

the Yamuna. Amount collected in the escrow 

account will be used for bioremediation and 

biomininig project at the three landfill sites. This 

decision will ensure that the government 

becomes very serious about the treatment of 

leachate from landfills. 

Government and citizens should take a 

proactive role to minimise the waste and should 

adopt municipal solid waste management, to 

reduce the load on existing landfills. Landfill 

bioreactors and landfill mining should be 

promoted and developed to reduce the negative 

impact of landfills. Future landfill planing 

should be done taking in account location of 

residential areas, water bodies nearby and eco-

sensitive areas.  
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