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ABSTRACT 

 
Land filling of Municipal Solid Waste in an unlined dumping site is the general practice of 
waste disposal in the developing countries. It pollutes the resources such as land, air and 
water which inturn affects the people residing around the dumpsite. Groundwater pollution is 
the first and foremost effect by which the residing people were affected severely. Since the 
people were living near the dumpsite for three or four descendants, the local native people 
were unaware about the quality of water which has been polluted due to dumping yard, 
emerged before 20 years. Perungudi dumpsite in Chennai Metropolitan Area, India has been 
chosen to study the quality of groundwater and the awareness regarding the groundwater 
pollution. The water quality analysis shows that two villages (Oggium Thuraipakkam and 
Perungudi) have been affected significantly. Social survey clearly shows that lower income 
groups were unaware about the problem, though middle income group are having awareness, 
their economical situation preclude them to spend much on water whereas higher income 
groups completely depends on high cost alternative source.  

Key Words : Municipal Solid Waste, Groundwater, Pollution, Awareness, Waste Disposal 
 

                  
INTRODUCTION 

Urbanization and rising incomes are the two 
most important factors that lead to enormous 
waste generation. Inappropriate solid waste 
management causes air, land and water 
pollution leading not only to environmental 
degradation but also to a growing list of 

human health problems. Identifying, 
mitigating, and eliminating the environ-
mental impacts are the basic steps to be 
followed in all environmental problems. 
Improper solid waste dumping contaminates 
surface and groundwater resources. Leachate 
generation from the dumping yard and its 
impacts on groundwater and surface water 
are the main environmental issues prevailing * Author for correspondence 
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in the landfills.1-4 Nowadays people are 
mostly depending on groundwater resources 
for their livelihood in both developed and 
developing countries. In developed countries 
the solid waste is properly managed due to 
awareness among the public sector, private 
sector and the people. In developing 
countries though public sector is involved in 
the proper management people cooperation is 
not at satisfactory level due to unawareness 
on the consequences of the solid waste 
dumping. The study aims to analyze the 
groundwater contamination due to dumping 
and the consequences of the contamination 
on the human habitations.  
Perungudi dumpsite located in Tambaram 
taluk of Kancheepuram district has been 
chosen to study. Initially it is a small 
dumpsite without any proper measure to 
prevent the leachate polluting the land and 
water resources. But now it is growing at a 
faster rate as it is located at 3km from 
Chennai city boundary. In addition to that it 
is located in Pallikaranai Marsh which is also 
losing its quality and aesthetic value due to 
dumping. The environmental degradation 
also affects the socio- economic condition of 
the nearby habitation which is the major 
problem prevailing around the dumpsite. 
Study area description 

Chennai is one of the four metropolitan cities 
in India with a population of about 5 million. 
Due to urbanization, increase in population, 
changes in lifestyle and consumption pattern, 
the problem of solid waste management in 
Chennai has been rapidly increasing.  Two 
major landfills, Perungudi in south and 
Kodungaiyur in north are being used as open 
dumps for disposal of Municipal Solid Waste 
(MSW) for the Chennai city. In the northern 
part, the industries have grown at faster rate 

whereas commercial units and educational 
institution have developed in the southern 
part. This leads to vast changes in the land 
use pattern.  
The Perungudi dumpsite situated at 12 o 57’ 
22’’ North and 80 o14’ 21’’ East. The 
dumping ground is low lying and poorly 
drained being occupied by extensive areas of 
marshy land permanently wet and seasonally 
inundates. The upper most silty clays and 
sandy clays with a combined thickness of 
approximately 6.0m to 7.5m, of alluvial 
origin and of recent age were observed. It 
extends from Pallikaranai marsh in the north 
to Sholinganallur in the South. It is a coastal 
stretch towards east it is fine to medium 
grained sand from 3m to 12m. The study area 
map is shown in Fig. 1.   
The dumpsite is in operation since 1987. The 
current MSW generation from the city is 
about 3500 t/day. The quantity of waste that 
is currently dumped in Perungudi is in the 
order of 1,750 tons per day. The total area 
used for dumping is around 73 ha. 
Approximately the depth of ground water 
table is 2 meters below the ground level at 
the dumpsite. MSW generated in Chennai 
includes 68 % of residential waste, 16 % 
commercial waste, 14 % institutional waste 
and 2 % industrial waste. The physico-
chemical properties of the MSW generated in 
Chennai, showed that the majority of the 
waste is composed of green waste (32.3%) 
and inert materials (34.7%) viz., stones and 
glass5,6. 
The physical analysis of the waste from 
Perungudi dumpsite is food wastes 8 %, 
green waste 32.20 %, timber (wood) 6.99 %, 
consumable plastic 5.86%, industrial plastic 
1.80%, steel and material 0.13%, rags and 
textiles 3.14%, paper 6.45%, inert 33.98%, 
rubber and leather 1.45%. Chemical analysis 
of the waste is moisture content 27.60, pH 
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value 7.63, organic content 46.06%, carbon 
content 21.53%, nitrogen content 0.73%, 

phosphorous 0.63%, calorific value 4565 
KJ/Kg. (Vasanthi et al., 2007). 

        

                  
 

 
Fig. 1 : Study area map with sampling location 
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MATERIAL AND METHODS 
To observe the spatial and temporal 
variations in the groundwater chemistry, the 
groundwater samples were collected by 
considering the geological formations and 
topography of the study area. The 
groundwater samples were collected from 20 
shallow wells during January 2009 (post-
monsoon) and May 2009 (pre-monsoon) 
within 5km radius around the dumpsite. 
Representative groundwater samples from 
the wells were shown in Fig. 1. The collected 
samples were immediately brought to the 
laboratory and refrigerated at 4oC. The 
samples collected were measured for pH, 
EC, TDS, chloride, sulphate, bicarbonate, 
sodium, potassium, calcium and magnesium 
as per APHA7. Chloride was analyzed by 
argentrometric method, calcium by EDTA 
titrimetric method, and bicarbonates by 
acidimetric neutrilisation method. Sodium 
and potassium was analyzed using flame 
photometric method. Sulphate was measured 
using spectrophotometer.  
The awareness regarding the solid waste 
management, dependency of groundwater, 
dependency on alternate sources has been 
collected using interview schedule.  

Stratified random sampling method was used 
to select the sample.  
A total of 40 respondents were interviewed 
and the data collected has been analyzed 
using SPSS 16. 

RESULTS AND DISCUSSION 
The distribution of TDS, anions (Cl-, SO4

2-, 
HCO3

-) and cations (N+, K+, Ca2+, Mg2+) in the 
groundwater samples during post-monsoon 
and pre-monsoon are shown in Fig. 2 to Fig. 4. 
The concentration contours are drawn using 
Surfer 6.0.  

The results were compared with drinking 
water quality standards prescribed by Bureau 
of Indian Standards (BIS). The analytical 
precision of the data was measured using the 
normalized inorganic charge balance8. The 
ionic balance of the groundwater samples were 
calculated as follows 

100
cationsanions

|cationsanions|
(%)BalanceIonic 





 
   

The ionic balance error in the samples was 
less than ± 5% which is generally 
acceptable8,9. 
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(a)                                                             (b)                                                          
Fig. 2 :  Spatial variation contour for TDS concentration (a) Post-monsoon and (b) Pre-monsoon 
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Fig. 3 : Spatial variation contour for anions (Chloride, Sulphate and Bicarbonate) (a) Post monsoon 

and (b) Pre monsoon 
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(a)                                                             (b) 

Fig. 4 : Spatial variation contour for cations (Sodium, Potassium, Calcium and Magnesium) (a) Post-
monsoon and (b) Pre-monsoon 
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In the present study pH values for all the 
samples are well within the allowable range 
(6.5-8.5). Electrical Conductivity ranges 
from 738 to 5300 μs/cm during post-
monsoon and 900 to 9800 μs/cm during pre-
monsoon. When conductivity values exceed 
2000 μs/cm, water presents laxative effects 
for the consumers (WHO 1986). EC is the 
indicator of dissolved inorganic ions in the 
groundwater; the high EC in the close 
vicinity of dumpsite indicates the effect of 
leachate in groundwater10. The TDS 
concentrations are higher than the maximum 
permissible level of 1500 mg/l in the samples 
which are very close to the dumpsite as the 
contour lines are clustering around the 
dumpsite. Chloride concentrations contour 
lines are also in the same trend with TDS 
concentration as TDS is having significant 
correlation with chloride. Cl- varies from 70 
to 1100 mg/l during post-monsoon and 100 
to 2500 mg/l during pre-monsoon. Most of 
the samples are higher than the desirable 
level of 250 mg/l as stipulated by BIS. High 
chloride concentration indicates organic 
pollution.  An excess of chloride in water is 
usually taken as an index of pollution and 
considered as tracer for groundwater 
contamination.11  Sulphates in most of the 
samples were found to be lower than highest 
permissible level of 400mg/l. Alkalinity 
caused by bicarbonates, as carbonate values 
in all the samples were found to be nil.  
Calcium found to be higher than the 
desirable limit of 300 mg/l only in the 
locations nearer to the dumpsite. There is a 
significant positive correlation between 
calcium and pathogenic bacteria. It shows 
that the water is not only chemically 
contaminated but bacteriological 
contamination will also be higher. Higher 
sodium concentration of 70 to 540 mg/l in 

post monsoon and 35 to 998 mg/l during pre-
monsoon in the groundwater indicates 
possible anthropogenic input via landfill 
leachate.12 
The average values of anions and cation were 
found to be higher in pre-monsoon is mainly 
due to high evaporation and the values were 
lower in post-monsoon due to dilution. It can 
be concluded from the results that the 
groundwater possess high values of total 
dissolved solids, anion and cation which is 
not in a potable condition. The consumption 
of the contaminated water may increases the 
possibility of health implications to the 
people residing in the vicinity of the 
dumpsite.13,14  
Interview schedule analysis 
The quality analysis clearly shows that four 
villages of Oggium Thuraipakkam panchayat 
union namely Oggium Thuraipakkam, 
Mettukuppam, Oggium Pettai and 
Mootaikaranchavadi have been affected due 
to groundwater contamination. Interview 
schedule has been conducted with 40 
respondents from four villages. The 
percentage of dependency of groundwater, 
public water supply and private water supply 
in the four villages are shown in Fig. 5. 

The analysis shows that on an average of 
19% of the people depends on groundwater 
for drinking in four villages. About 19% 
were depends on public water supply and 
remaining 62% depends on private water 
supply. The lower economic group and the 
people living for 3 or 4 decades were depend 
on the groundwater for drinking whereas the 
middle income groups were partly depend on 
public water supply and partly on private 
water supply. The higher income groups and 
the recent settlers were totally depends on 
private water supply. The water quality 
analysis shows that TDS varies from 3000 – 
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5000 mg/l in these villages which is beyond 
the permissible limits. The high 
concentration of TDS decreases the 
palatability and may cause gastrointestinal 
irritation in human and may cause laxative 

effects particularly upon transits (WHO 
2004). Similarly the other water quality 
parameters which were exceeding the 
permissible limits pose many health risks due 
to dumping.  

2 5 %

1 3 %6 2 %

G r o u n d w a t e r

P u b lic  w a t e r
s u p p ly
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(a) Oggium Thuraipakkam                                               (b) Mettukuppam 
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(c)  Oggium Pettai                          (d) Mootaikaranchavadi 

Fig. 5 :  Dependency of drinking water of various sources in Oggium Thuraipakkam panchayat union 
 

CONCLUSION 
The water quality analysis carried out in the 
study area proves that quality has been 
degraded. The concentration of TDS, 
chloride, sulphate, bicarbonates, sodium and 
calcium is high during pre-monsoon when 
compared to post-monsoon period. The 
pollutant is not only controlled by the 
distance of the well from the dumpsite but 
also to the hydraulic gradient and hydro 
geological conditions of the study area. The 
interview with the local residents shows that 

the people were using the groundwater 
before 15 years and gradually the usage is 
decreasing and the main cause is the 
dumping activities.  
The findings also indicate that contamination 
is more severe in localities around the 
dumpsite.  The study emphasized to conduct 
many awareness programs regarding solid 
waste disposal, groundwater contamination 
and proper treatment methods. Proper 
planning of protected piped water supply and 
management strategies are needed in the 
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affected areas to preserve the need of 
economically vulnerable sector to improve 
the living standards of people. 
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