
Abstract
Ground water contamination is nearly always the result of human activity. In areas where population density is high and 
human use of land is intensive, ground water is vulnerable. Virtually any activity where by chemicals or wastes may be 
released to the environment, either intentionally or accidentally, has the potential to pollute the ground water. When ground 
water contaminated, it is difficult and expensive to clean up. Also drinking contaminated groundwater can have serious 
health effects. Diseases such as hepatitis and dysentery may be caused by contamination from septic tank waste. Poisoning 
may be caused by toxins that have leached into water supplies. Other long term effects such as certain types of cancer may 
also result from exposure to polluted water. The present study aims to understand the spatial variation of groundwater 
quality from Porur to Poonamallee. The samples were collected from Porur, Iyyappanthangal and Poonamallee and tested 
for the physio-chemical parameters. The test results were compared with the WHO and Indian Standard water quality 
standards. The spatial variation map for various physio-chemical parameters was digitized using Arc GIS. From the study 
it is observed that the groundwater quality is good in Porur, moderate in Iyyapanthangal and not desirable in few parts of 
Poonamallee. Also, it is observed in particular that the iron content is more than the permissible limit. 
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1.  Introduction
Water is a prime natural resource. Due to rapid 
urbanization in India, the availability and quality of 
groundwater have been affected. Ground water quality, 
especially in areas that immediately surround industrial 
zones are of increasing interest of residential zones. The 
quality of ground water is of great importance in deter-
mining the suitability of particular ground water for a 
certain use (public water supply, irrigation, industrial 
applications, power generation etc). The quality of ground 
water varies with location, depth of water table, season 
and by the extent and composition of dissolved solid. This 
project is an important report on the ground water qual-
ity in and around Poonamallee area of Tamil Nadu, India. 
Industries located in industrial area of Poonamallee dis-
pose their effluents on land and as a result the nearby 

shallow open wells get polluted and also the salt content 
of soil has started building up slowly. An estimated of 
around 580 people in India die of water pollution related 
sickness everyday some 90% of Chinas cities suffer from 
some degree water pollution and nearly 500 million 
people lake access to safe drinking water.

A study was attempted inGulbarga City, Karnataka, 
India. The ground water quality map is determined and 
spatial parameters distribution is generated1. In Ranchi 
Municipal Corporation (RMC) Area Deterioration of 
ground water quality in RMC is not very serious problem 
except few areas. For a better groundwater quality man-
agement, spatial distribution analyses of groundwater 
quality parameters in the regions were carried out2. In a 
study conducted in an industrial area Maraimalai Nagar, 
Kanchiputam District it is determined that both ground 
water and the soil contains high amount of salt3. In a study 
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conducted in Pettyjohns Cave, Northwest Georgia, USA 
it is identified that the dominant ions are calcium and 
bicarbonate. Magnesium, Sulphate, Chloride, Sodium, 
Silica and Potassium are also present above detection 
limits in most waters. Surface waters being much lower in 
TDI concentrations than cave waters are also deficient in 
calcium, magnesium and bicarbonate4. The pH value of 
the ground water in the Gangavalli Taluk, Salem district, 
Tamil Nadu, area is determined to be slightly alkaline 
andthis is because of HCO3- ions in the ground water 
aquifer, which is due to percolation of rain5.

2.  Study Area 
Porur is located at 13.03° N and 80.16° E, and 52 feet (15 
metres) above sea level. It is bounded on the east and south-
east by the Pallavaram Hills. It is located 18 km south-west 
of Chennai city limits on the Guindy-Poonamalee road 
which eventually merges into the Chennai-Bangalore 
highway. Iyyapanthangal is a town (Panchayat Village) in 
the Sriperumbudur taluk in the Kancheepuram District 
of Tamil Nadu, India. It is located 19 kilometres (12 mi) 
from Fort St George on the Mount-Poonamallee Road 
and is a suburb of Chennai.Poonamallee is a town in the 
Poonamallee taluk of the Thiruvallur district in the Indian 
state of Tamil Nadu. The area is presently considered to 
be a suburb of Chennai. The study area map is shown in 
Figure 1.

3. � Data Collection and 
Methodology

20 water samples were collected from the study area: 
Porur, Iyyapanthangal, and Poonamallee. From Porur 
8 samples and 6 samples each from Iyyapanthangal and 
Poonamallee were collected to check for physical and 
chemical parameters such as Alkalinity, pH, Turbidity, 

Iron, Total Dissolved solids, Total hardness and Chlorine 
using APHA method.

4.  Results and Discussion

4.1  Alkalinity 
The test result shows that the alkalinity present in Porur, 
Iyyapanthangal, and Poonamallee is more than the desir-
able limit (> 200mg/l). Moreover in Iyyapanthangal and 
Poonamallee it’s more than permissible limit .i.e. 600 
mg/l. From the result it is determined that the water sam-
ple is not desirable as well as not meeting the bureau of 
INDIAN STANDARDS FOR WATER. 

4.2  Total Hardness Test 
The test result shows that the hardness present in 
Porur is more than the desired limit. i.e. 300 mg/l. 
Moreover in Iyyapanthangal and Poonamalee is more 
than the permissible limit i.e. 600 mg/l. From the result 
it is determined that the watersample is not desir-
able as well as not meeting the bureau of INDIAN 
STANDARDS FOR WATER. The spatial variation is 
shown in Figure 2.

4.3  Chloride 
The test sample shows that the chloride present in 
Porur, Iyyapanthangal and Poonamallee is greater than 
the permissible limit i.e. 1000mg/l. From the result 
it is determined that the water sample is not desir-
able as well as not meeting the bureau of INDIAN 
STANDARDS FOR WATER. The spatial variation is 
shown in Figure 3.

Figure 1.  (a) and (b) Study Area Map.
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Figure 2. Spati

Figure 3. Sp

ial Variation of Tot

patial Variation of 

tal Hardness. 

Chloride. 



T. K. Padmini and K. Parameswari

Indian Journal of Science and Technology 3Vol 8 (36) | December 2015 | www.indjst.org

4.4  pH
The test result shows that thepH present in Porur is more 
than the desired limit. i.e. 6.5. Moreover in Iyyapanthangal 
and Poonamallee it is more than the permissible limit 
i.e. 8.5. From the result it is determined that the water 
sample is not desirable as well as not meeting the bureau 
of INDIAN STANDARDS FOR WATER. The spatial 
variation is shown in Figure 4.

4.5  Turbidity 
The test result shows that turbidity of the present 
in Porur is more than the desired limit. I.e. 5 mg/l. 
Moreover in Iyyapanthangal and Poonamallee is more 
than the permissible limit i.e. 10 mg/l. From the result 
it is determined that the water sample is not desir-
able as well as not meeting the bureau of INDIAN 
STANDARDS FOR WATER. The spatial variation is 
shown in Figure 5.

4.6  Total Dissolved Solid
The test result shows that thetotal dissolved solids 
present in Porur are more than the desired limit .I.e.500 
mg/l. Moreover in Iyyapanthangal and Poonamallee is 
more than the permissible limit i.e. 1500 mg/l. From 
the result it is determined that the water sample is not 
desirable as well as not meeting the bureau of INDIAN 
STANDARDS FOR WATER. The spatial variation is 
shown in Figure 6.

4.7  Iron 
The test result shows that theIron present in Porur 
is more than the desired limit. i.e.0.3mg/l. Moreover 
in Iyyapanthangal and Poonamallee is more than 
the permissible limit i.e. 1 mg/l. From the result it 
is determined that the water sample is not desir-
able as well as not meeting the bureau of INDIAN 
STANDARDS FOR WATER. The spatial variation is 
shown in Figure 7.

Figure 4.  Spatial Variation of pH.
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Figure 7.  Spatial Variation of Iron.

Figure 6. Spatial Variation of Total Dissolved Solid. 

Figure 7. Spatial Variation of Iron. 

5.  Conclusion
The chloride concentration in the groundwater sur-
rounding the Porur area is 1850 mg/l, Iyyapanthangal 
area is2650 mg/l and Poonamallee is 2800 mg/l which 
is not desirable as it is not meeting the permissible limit 
of 1000 mg/l and desirable limit of 250 mg/l. The alka-
linity concentration in the groundwater surrounding 
the Porur area is 275 mg/l, Iyyapanthangal area is620 
mg/l and Poonamallee is 640 mg/l which is not desir-
able as it is not meeting the permissible limit of 600 
mg/l and desirable limit of 200 mg/l. The total dissolved 
solid concentration in the groundwater surrounding 
the study area is Porur area is 750 mg/l, Iyyapanthangal 
area is1650 mg/l and Poonamallee is 1875 mg/l which is 
not desirable as it is not meeting the permissible limit 
of 2000 mg/l and desirable limit of 500 mg/l. The hard-
ness concentration in the groundwater surrounding the 
Porur area is 448.5 mg/l, Iyyapanthangal area is925.41 
mg/l and Poonamallee is 1235.40 mg/l area is mg/l which 
is not desirable as it is not meeting the permissible limit 
of 600 mg/l and desirable limit of 300 mg/l. The pH 

concentration in the groundwater surrounding the Porur 
area is 6.7, Iyyapanthangal area is6.8 and Poonamallee 
is 6.9 which are not desirable as it is not meeting the 
permissible limit of 6.5 and desirable limit of 8.5. The 
iron concentration in the groundwater surrounding the 
Porur area is 13.2 mg/l, Iyyapanthangal area is 18.1 mg/l 
and Poonamallee area is 23.6 mg/l which is not desirable 
as it is not meeting the permissible limit of 1.0 mg/l and 
desirable limit of 0.3 mg/l. The turbidity concentration 
in the groundwater surrounding the Porur area is 13.7 
mg/l, Iyyapanthangal area is40.9 mg/l and Poonamallee 
area is 48.4 mg/l which is not desirable as it is not meet-
ing the permissible limit of 1500 mg/l and desirable limit 
of less than 1000 mg/l. Thus the groundwater is consid-
ered contaminated and it is not good for people to drink 
or for domestic use.
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