
J. Environ. Res. Develop. 
Journal of Environmental Research And Development        Vol. 8 No. 2, October-December 2013  

299 
 

PHENOMENAL INFLUENCE OF EFFLUENTS RELEASED 
FROM UYYAKONDAN CHANNEL ON GROUND WATER 

QUALITY IN AND AROUND PALAKARAI AREA 
TIRUCHIRAPPALLI,  TAMIL NADU, INDIA 

Sirajudeen J., Arulmanikandan S.* and Manivel V. 
Post Graduate Research Department of Chemistry, Jamal Mohamed College, Tiruchirappalli,  

Tamil Nadu (INDIA) 

 

Received August 25, 2013                                                        Accepted November 23, 2013 

ABSTRACT 
The present research work deals with the seasonal variation of ground water contamination in 
and around Palakarai area in Tiruchirapalli district, Tamil Nadu, India located on the bank of 
Uyyakondan channel.  Ground water samples were collected during pre-monsoon, monsoon 
and post-monsoon seasons during the year 2010-2011. The various physico chemical 
parameters such as temperature, pH, Electrical Conductivity, Total Dissolved Solids, Total 
Hardness, Dissolved Oxygen, Chemical Oxygen Demand, Biological Oxygen Demand, 
Sulphate and Nitrate were determined for water samples and the results were compared with 
standards prescribed by WHO. The quality of ground water samples were discussed with 
respect to these parameters and thus an attempt was made to ascertain the quality of ground 
water. The mean values of water quality index for the ground water ranged between 162.8-302 
during  monsoon and 116.1 -119.3 during post-monsoon season, 57.8–163.3 in pre-monsoon. 
Water quality indices of ground water samples was found to be very high in all the sampling 
locations on either sides of channel.  

Key Words : Uyyakondan channel, Physico-chemical parameters, WQI,   Pre-monsoon, 
Post-monsoon 

 

INTRODUCTION 
Water is the most essential substance after air, for 
the support of life on earth. Our life depends on 
water and man needs water for his drinking and 
other domestic and industrial purposes.1 The 
unique properties of water which makes it 
universal solvent and a renewable resource also 
make it a substance which by virtue of these 
properties has got a much greater tendency to get 
polluted. Water can be regarded polluted when it 
changes its quality or composition either 
naturally or as a result of human activities, thus 
becoming less suitable for drinking, domestic, 
agricultural, industrial, recreational, wild life and 
other uses for which it would have been 
otherwise suitable in its natural or unmodified 
state. The origin of pollutants can be traced to 
their natural occurrence on the earth, formation 
by transformation and concentration of natural 
substances and their manmade synthesis. The 
pollutants   may  arise quite naturally to form part  

of the background concentrations in the 
environment. Some pollutants can be formed by 
way of concentration and transformation of 
naturally occurring compounds during their 
domestic, agricultural or industrial use. Many 
chemicals do not occur in the nature and 
pollution caused by them is entirely man-made. 
Many of them move from air to water, air to soil 
and soil to water. But gross pollution of water 
has its origin mainly in urbanization, 
industrialization and increase in human 
population observed during the past 
one-and-a-half century. Ground water cannot be 
easily polluted when compared to surface water. 
But once polluted the restoration is possible but 
very difficult, time consuming and may be 
expensive.  

AIMS AND OBJECTIVES 
To interpret the deteriorating quality of the 
ground water in the study area by analyzing 
the   various    physico-chemical     parameters.   *Author for correspondence 
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MATERIAL AND METHODS 
Study area  
The Uyyakondan channel is a tributary of river 
Cauvery. The channel starts from Pettavathalai 
which is a residential area, as well as fertile area 
located 35 km from the heart of the 
Tiruchirappalli city and continues via small 
villages and some parts of Trichy cities. This 
channel receives water for irrigation for about 
seven to nine months of a year. The channel 
starts from Petavaithalai located about 25 km 
from the heart of Trichy and flows across many 
villages. The channel water is used for domestic 
and irrigation purposes and it irrigates around 
35000 hectares. It receives enormous amount of 
effluent from industries and domestic sewage. 
Most of the people residing along the banks of 
the channel depend upon this channel water for 
bathing, domestic irrigation and other purposes. 
The typical sewage comprising of domestic and 
other waste are discharged directly in to the 
channel without any proper treatment. The 
garbage dumping sites viz., Cantonment and 
palakarai  areas  located  around the Uyyakondan  

channel. Hence the present investigation has 
been attempted to study the seasonal variation of 
various physico-chemical parameters in and 
around Uyyakondan channel (Fig. 1). 
Collection of samples   
A surface water sample and ten ground water 
samples were collected from either side of 
Uyyakondan channel in Palakarai area. The 
distance between one station to another station 
was maintained about 0.75 km. Samples were 
collected in a clean and dry polyethylene cane 
from bore wells after running it for 3 mins. All 
the samples were collected during the year 
2010-2011 at monsoon, pre monsoon and post 
monsoon seasons (Table 1). The temperature 
of the samples was measured in the field itself 
at the time of sample collection. The various 
physico- chemical parameters such as pH, EC, 
TDS, TH, DO, BOD, COD, SO4 and NO3 of 
both surface and ground water samples were 
determined using standard methods and the 
results were compared with the values of 
World Health Organization. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 : Map showing location area, Uyyakondan channel, Tiruchirappalli, India

Water Quality Index (WQI) 
Is defined as a technique of rating that 
provides the composite influence of 
individual water quality parameter on the 
overall quality of water. It is calculated from 
the point of view of human consumption.2  

The average mean concentration of the nine 
physico-chemical parameters such as pH, 
EC, TDS, TH, DO, BOD, COD, SO4 and 
NO3 was used for the calculation of WQI. 
The critical pollution index considered 
unacceptable is 100.3-5  

 

 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development        Vol. 8 No. 2, October-December 2013  

301 
 

The calculation involves the following steps : 
First, the calculation of weightage of ith 
parameter.  
Second, the calculation of the quality rating for 
each of the water quality parameters. Third, the 

summation of these sub-indices in the overall 
index. The Weightage of ith Parameter  
W i = k/Si                                                            (1) 
Where Wi  is the unit of weightage and Si             
the    recommended    standard   for  ith parameter   

Table 1 : Sampling locations and sources 

S/N Sampling locations Source Sample number 
1 Channel water Surface water S 
2 Periyar nagar (SLC) Bore well S1 
3 Thoppu Street (SLC) Bore well S2 
4 Ponnaiya nagar (SLC) Bore well S3 
5 Dharmanathapuram(SLC) Bore well S4 
6 Anthoniyar nagar (SLC) Bore well S5 
7 Kulumikarai (SRC) Bore well S6 
8 Mariamman kovil (SRC) Bore well S7 
9 Kelatheru      (SRC) Bore well S8 
10 Pillaiyar street  (SRC) Bore well S9 
11 Anna nagar   (SRC) Bore well S10 

         *SLC-Stations towards Left side of the Channel, *SRC-Stations towards Right side of the Channel 

(I = 1-6), k is the constant of proportionality 
Individual quality rating is given by the 
expression 
Qi = 100V /Si                                                                             (2)  
where Qi is the sub index of ith parameter, Vi is 
the monitored value of the ith parameter in mg/l 
and Si the standard or permissible limit for the 
ith parameter.  
The Water Quality Index (WQI) is then 
calculated as follows : 
WQI =∑ (푄푖 푊푖)/ ∑ 푊푖                       (3) 

where, Qi is the sub index of ith parameter. Wi 
is the unit weightage for ith parameter, n is the 
number of parameters considered.  

RESULTS AND DISCUSSION 
The results regarding the mean values of the 
various physico- chemical parameters of 
ground water collected during the period 2010-
2011 at Monsoon, Post monsoon and Pre 
monsoon are shown in Table 2 and Fig. 2 to 
Fig. 7.  

Table 2 : Variation of mean values of physico-chemical parameters collected from different 
stations on either side of the channel at different seasons 

Seasons Stations 
                                    Parameters 
pH EC TDS TH DO BOD COD SO4 NO3 

Monsoon 
CW 7.8 805.2 989 230 8.1 1.2 34.5 8.6 3.8 
SLC 8.1 1647.6 1161 464 8.0 8.6 21.4 6.5 4.6 
SRC 8.2 1223.8 1011 453.2 7.6 28.5 35.9 10.3 4.1 

Post 
monsoon 

CW 8.3 859 598 275 3.0 6.6 17.1 8.6 3.4 
SLC 7.0 1152 805 434 6.0 12.7 20.9 9.4 9.6 
SRC 7.0 1154.8 1361 597 5.6 13.0 20.9 6.7 9.9 

Pre 
monsoon 

CW 7.6 1860 1294 360 7.0 0.6 56.5 17.2 11.0 
SLC 7.9 2593.4 1830 430 2.6 17.9 52.4 19.4 19.0 
SRC 8.0 1945.2 1353 320 2.6 0.6 49.1 18.5 18.0 

All the values are expressed in ppm except pH and EC (micro mho cm-1) 
*CW – Channel Water 
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Fig 2 : Variation of mean values of pH, DO, BOD, COD, SO4 and NO3 for channel water samples 
collected at different seasons 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

Fig 3 : Variation of mean values of EC, TDS and TH for channel water samples collected at 
different seasons 

 
 
 
 
 
 
 

    
 

 
 
 

 
 

Fig  4 : Variation of mean values of pH, DO, BOD, COD, SO4 and NO3 for ground water samples 
collected towards left of the channel at different seasons 

0

10

20

30

40

50

60

Monsoon Post monsoon Pre monsoon

V
al

ue
s i

n 
pp

m pH

DO

BOD

COD

SO4

NO3

Seasons

SO4

NO3

0

500

1000

1500

2000

Monsoon Post monsoon Pre monsoon

V
al

ue
s i

n 
pp

m

EC

TDS

TH

Seasons

0

10

20

30

40

50

60

monsoon Post monsoon Pre monsoon

V
al

ue
s i

n 
pp

m

pH

DO

BOD

COD

SO4

NO3

Seasons

SO4

NO3



J. Environ. Res. Develop. 
Journal of Environmental Research And Development        Vol. 8 No. 2, October-December 2013  

303 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig  5 : Variation of mean values of EC, TDS and TH for ground water samples collected towards 

left of the channel at different seasons 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Fig 6 : Variation of mean values of pH, DO, BOD, COD, SO4 and NO3 for ground water samples 
collected towards right of the channel at different seasons 

 

 

 

 

 

 

 

 

 

Fig. 7 : Variation of mean values of EC, TDS and TH for ground water samples collected 
towards right of the channel at different seasons 
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pH 
pH is the measure of the intensity of acidity or 
alkalinity and the concentration of the hydrogen 
ion in water. pH of almost all the samples in 
different seasons was found to be within the 
permissible limits. The alkaline nature of the pH 
may be contributed by carbonates and 
bicarbonates. 
Electrical Conductivity (EC) 
Electrical Conductivity is the measure of salinity 
which greatly affects the taste and thus has a 
significant impact on the user acceptance of the 
water as potable .6 EC which is the measure of 
the mineral content was found varying from 805 
micro mho cm-1 to 1647 micro mho cm-1 in 
monsoon, 859 micro mho cm-1to1152 in post 
monsoon and 1860 micro mho cm-1 to 2593 
micro mho cm-1 in pre monsoon in different 
samples collected on either side of the channel. 
High EC values are observed in pre monsoon for 
samples collected on left side of the channel. 
This may be due to the increased percolation rate 
of domestic, sewage waste containing high 
dissolved solids from the various sources. 
Total Hardness (TH) 
Hardness is a very important parameter in 
decreasing the toxic effect of poisonous element. 
TH is the property of water which prevents the 
lather formation with soap7. It is due to the 
presence of excess of Ca, Mg and Fe salts. The 
hardness was found to be in the range of 230 
ppm to 453 ppm in monsoon and 275 ppm to 597 
ppm in post monsoon and 320 ppm to 430 ppm 
in pre monsoon for all the samples. Samples 
collected from station towards right side of the 
channel showed very high TH value which is  
beyond the permissible limit of WHO (500 
ppm). This indicates heavy contamination of the 
water resource. High TH causes aesthetic 
problem such as alkali taste to the water.7  
Total Dissolved Solids (TDS) 
Total Dissolved Solids indicate the salinity 
behavior of ground water. In natural water, 
dissolved solids consists mainly of inorganic 
salts such as carbonates, bicarbonates, chlorides, 
sulphates, phosphates and nitrates and 
magnesium and small amount of organic matter 
and dissolved gases.8 In the present study the 
TDS values varies from 989 ppm to 1161 ppm in 
monsoon, 598 ppm to 1362 ppm in post 
monsoon and 1294 ppm to 1830 ppm in            
pre-monsoon. All   investigated  samples showed  

values above the permissible limit prescribed by 
WHO (500 ppm). A   very   high   value   of   
TDS   is due to the infiltration of excess of 
sewage wastes from the channel and unprotected 
drainage around the study area. High levels of 
TDS may aesthetically be unsatisfactory for 
bathing and washing. 
Dissolved Oxygen (DO) 
Dissolved Oxygen reflects the physical and 
biological process prevailing in the water which 
indicates the degree of pollution in the water 
bodies.8 The quality of water is enhanced if it 
contains more oxygen. In the present study DO 
was found to be in the range of 7.6 ppm to 8.1 
ppm in monsoon, 3.0 ppm to 6.0 ppm in post 
monsoon and 2.6 ppm to 7.0 ppm in pre 
monsoon on either sides of the channel. The DO 
values are low in pre monsoon on both sides of 
the channel.  
Chemical Oxygen Demand (COD) 
Chemical Oxygen Demand is measure of organic 
matter in the sample including bio and 
chemically degradable fractions. High COD may 
cause oxygen depletion on account of 
decomposition by microbes. COD values varied 
from 21.4 ppm to 35.9 ppm in monsoon and 17.1 
ppm to 20.9 ppm in post monsoon and 49.1 ppm 
to 56.5 ppm in pre monsoon on both side of the 
channel. In present study all the water samples 
are found above the permissible limit set by 
WHO (10 ppm). This indicates the pollution by 
bio degradable and chemically degradable, 
organic wastes from various sources. Industrial 
wastes often contain inorganic contamination 
which are chemically oxidizable and therefore 
lead to COD values. 
Biological Oxygen Demand (BOD) 
Biological Oxygen Demand is an important 
parameter to evaluate the water quality with 
respect to organic pollutant. It is a measure of 
biodegradable materials in water. In our study 
BOD was found to be in the range of 1.2 ppm to 
28.5 ppm in monsoon and 6.6 ppm to 13 ppm in 
post monsoon and 0.6 ppm to 17.9 ppm in pre 
monsoon in and around the channel. However all 
the water samples show values below the 
permissible limit, prescribed by WHO. 
Sulphate 
Sulphate occurs naturally in the water as a result 
of leaching from gypsum and other common 
minerals.  Sulphate may come in to ground water  
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by industrial or anthropogenic additions in the 
form of the sulphates and fertilizers. The sulphate 
content in all water samples are found to be 
below the permissible limit prescribed by WHO 
(520 ppm) in all seasons  
Nitrate 
Nitrate indicates the pollution in ground 
water due to sewage percolation beneath the 
surface9. The nitrate concentration is found 
to be in the range of 3.8 ppm to 4.6 ppm in 
monsoon  3.4 ppm to 9.6 ppm in post 
monsoon and 11.3 ppm to 19.2 ppm in pre 
monsoon in all the samples. In our study 
area, the nitrate concentration in all water 
samples are found to be below the permiss-

ible limit  of  WHO  (50 ppm). Highly toxic 
nitrites which can lead to blue baby 
syndrome (Methamoglobinema) in infants.10 

Based on the above equation 1,2 and 3, the 
calculated water quality index for channel 
water and ground water(towards left of the 
channel and towards right of channel), for 
monsoon, post monsoon and pre monsoon 
were given in the Table 3 to Table 8. The 
pollution status of the channel water and 
ground water were identified by using the 
Table 9. The WQI calculated values ranged 
above 100 for all seasons, which shows that 
the water quality of the study area is very 
poor and not suitable for drinking purpose. 

Table 3 : Calculation of WQI for ground water samples collected towards right of channel     
in monsoon 

Parameters Mean value in     
ppm ( vi ) 

Highest 
permitted value 

(WHO) ( si ) 

Unit weightage 
(Wi  ) 

Wi× Qi 

pH 8.2 8.5 0.117 11.28 
EC 1223.8 500 0.002 0.40 
TDS 1011 500 0.002 0.40 
TH 453.2 500 0.002 0.18 
DO 7.6 5 0.2 30.4 
BOD 28.5 20 0.05 1.78 
COD 35.9 10 0.1 35.9 
SO4 10.3 500 0.002 0.004 
NO3 4.1 50 0.02 0.164 

WQI =∑ (푄푖 푊푖)/ ∑ 푊푖          WQI = 162.8  

Table 4 : Calculation of WQI for ground water samples collected towards left of channel in 
monsoon 

Parameters Mean value in     
ppm ( vi ) 

Highest 
permitted value 

(WHO) ( si ) 

Unit weightage 
(Wi  ) 

Wi × Qi 

pH 8.1 8.5 0.117 11.18 
EC 1647 500 0.002 73.37 
TDS 1161 500 0.002 4.644 
TH 464 500 0.002 4.64 
DO 8.0 5 0.2 32.0 
BOD 8.6 20 0.05 2.15 
COD 21.4 10 0.1 21.4 
SO4 6.5 500 0.002 0.02 
NO3 4.6 50 0.02 0.184 

WQI =∑ (푄푖 푊푖)/ ∑ 푊푖            WQI =302.0 
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Table 5 : Calculation of WQI for ground water samples collected towards right of channel 
in post monsoon 

Parameters Mean value in     
ppm ( vi ) 

Highest 
permitted value 

(WHO) ( si ) 

Unit weightage 
(Wi  ) 

Wi × Qi 

pH 7.0 8.5 0.117 9.63 
EC 1154 500 0.002 0.462 
TDS 1361 500 0.002 0.544 
TH 597 500 0.002 0.238 
DO 5.6 5 0.2 22.4 
BOD 13.0 20 0.05 3.25 
COD 20.9 10 0.1 20.9 
SO4 6.7 500 0.002 0.026 
NO3 9.9 50 0.02 0.039 

WQI =∑ (푄푖 푊푖)/ ∑ 푊푖         WQI=116.1                    

Table 6 : Calculation of WQI for ground water samples collected towards left of channel in 
post monsoon 

Parameters Mean value in     
ppm ( vi ) 

Highest 
permitted value 

(WHO) ( si ) 

Unit weightage 
(Wi  ) 

Wi × Qi 

pH 7.0 8.5 0.117 9.63 
EC 1152 500 0.002 0.460 
TDS 805 500 0.002 0.322 
TH 434 500 0.002 0.173 
DO 6.0 5 0.2 24.0 
BOD 12.7 20 0.05 3.175 
COD 20.9 10 0.1 20.9 
SO4 9.4 500 0.002 0.037 
NO3 9.6 50 0.02 0.384 

WQI =∑ (푄푖 푊푖)/ ∑ 푊푖       WQI =119.3             

Table 7 : Calculation of WQI for ground water samples collected towards right of channel 
in pre monsoon 

Parameters Mean value in     
ppm ( vi ) 

Highest 
permitted value 

(WHO) ( si ) 

Unit weightage 
(Wi  ) 

Wi  Qi 

pH 8.0 8.5 0.117 11.0 
EC 1945 500 0.002 0.778 
TDS 1353 500 0.002 0.541 
TH 320 500 0.002 0.128 
DO 2.6 5 0.2 10.40 
BOD 0.6 20 0.05 0.15 
COD 49.1 10 0.1 4.91 
SO4 18.5 500 0.002 0.007 
NO3 18.0 50 0.02 0.72 

WQI =∑ (푄푖 푊푖)/ ∑ 푊푖        WQI = 57.8    
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Table 8 : Calculation of WQI for ground water samples collected towards left of channel in 
pre monsoon 

Parameters Mean value in     
ppm ( vi ) 

Highest 
permitted value 

(WHO) ( si ) 

Unit weightage 
(Wi  ) 

Wi × Qi 

pH 7.9 8.5 0.117 10.81 
EC 2593.4 500 0.002 1.03 
TDS 1830 500 0.002 0.73 
TH 430 500 0.002 0.17 
DO 2.6 5 0.2 10.4 
BOD 17.8 20 0.05 4.47 
COD 52.4 10 0.1 52.4 
SO4 19.4 500 0.002 0.07 
NO3 19.0 50 0.02 0.76 

WQI =∑ (푄푖 푊푖)/ ∑ 푊푖       WQI = 163.3 

Table 9 : Status categories of WQI 

WQI Quality of water 

0 - 25 Very good 

26 - 50 Good 

51 - 75 Poor 

Above 75 Very poor (unsuitable for drinking) 

CONCLUSION 
The ground water samples were collected at 
the bank of the Uyyakondan channel on both 
side of Palakarai area. Ten ground water 
samples were collected from the banks of 
channel on both sides. The water samples 
were subjected to physico- chemical 
analysis. The results of the above work 
showed that most of the physico- chemical 
parameters like EC, TDS, NO3, DO and COD 
were well above the permissible limit. The 
WQI calculated values ranged above 100 for 
all seasons, which shows that the water 
quality of the study area is very poor and not 
suitable for drinking purpose. These results 
showed that most of the ground water 
sampling stations near the channel are much 
polluted by the intrusion of channel water 
due to the dumping of waste and letting out 
of domestic sewage in to channels. The 
above results confirm that the ground water 
quality of this area is highly affected by the 
channel. 
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If all mankind were to disappear, the world would regenerate back to the rich state of 
equilibrium that existed ten thousand years ago. If insects were to vanish, the 
environment would collapse into chaos. 

Edward O. Wilson 

 


