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ABSTRACT

The groundwater quality on water samples were taken near the bank of channel on both sides
and the other two samples were taken nearly %2 km away from the channel at 5 stations. The study was
carried out for summer and rainy seasons of 2003. The samples were subjected to Physico- chemical
analysis. High alkalinity, TDS, TH, Na and No,, BOD and COD were observed at ground water stations.
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INTRODUCTION

Water plays an indispensable role in every
species that survive in this world and is required by
all living organisms for their existence. Though water
is a renewable resource, reckless usage and
improper management water system may cause
serious problems in availability and quality of water.
Water may be contaminated by various means,
chemically and biologically and become unfit for
drinking and other uses. The increasing
industrialization, urbanization, agricultural and other
human activities have caused enormous
deterioration in the quality of various natural water
bodies, particularly rivers and ground water in
developing countries like India. In spite of
considerable purification of river, unabated disposal
of sewage and industrial wastes are deteriorating
the quality of both ground and river water.
Tiruchirappalli is one of the mostimportant industrial
cities in Tamilnadu and it is situated on the bank of
river cauvery and at the center of Tamilnadu.
Industries of diverse fields such as tanneries,
pharmaceuticals, pesticides, fertilizer plants, dying,
dairy, steel rolling mills, distillery etc, are located in

and around Tiruchirappalli town. Uyyakondan
channel is about 65.5 km long running through the
heart of Tiruchirappalli as a tributary of river Cauvery.
It originates from pettavaithalai and completing its
course at Valavanthankottai (20 km east of
Tiruchirappalli town). It flows across about 60
villages. The channel water is used for domestic
and irrigation purposes and it irrigates 1311
hectares.

There is no proper management and
planning for the disposal of municipal sewage at
Tiruchirappalli. The city generates the organic and
inorganic wastes of about 250-300 tonnes per day
and the municipal corporation is dumping them in
the Dump yard at Ariyamangalam. The typical
sewage comprising of domestic and other
wastewater are discharging directly into the channel
without any proper treatment. The garbage dumping
sites of Palakarai, Ariamangalam, Kattur,
Thiruverumbur and Valavanthankottai are located
around the bank of the Uyyakondan channel.
Moreover the rainwater percolates through the
dumping site, which decomposes the waste and
liquid leachate thus produced, can easily enter into
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the watercourses or ground water. Hence the
present investigation has been attempted to study
the physico-chemical characteristics of the ground
water at Tirchirappalli.

MATERIALS AND METHODS

The ground water samples were taken
from the bore wells on either side of the bank of
Uyyakondan channel [1A-5A, 1B-5B] of each
station. Two other samples were collected nearly a
kilometer away from the banks at all the stations
[1C-5C, 1D-5D].

Sample Collection

The samples were collected in plastic cans.
Prior to use, cans were cleaned thoroughly rinsing
with distilled water. They were dried, cooled and
labeled. For the estimation of DO, BOD and COD,
well-sterilized BOD bottles were used. All necessary
precautions were taken during sampling analysis
and transportations of water samples to the
laboratory.

The first part of the analysis includes the
physico-chemical parameters such as , pH,
electrical conductivity, total dissolved solids, total
hardness, carbonate, bicarbonate, chloride, sodium,
potassium, calcium, magnesium, nitrate, fluoride,
sulphate, biochemical oxygen demand, chemical
oxygen demand and dissolved oxygens.
Preservatives such as conc. HCI and conc. H,SO,
were added to the samples used for COD.

The pH of the water sample was measured
by a glass electrode and electrometer type pH meter
(Elico-model L1-12T) after taking necessary
precautions in sampling and standardization.
Conductivity was measured using Digital
Conductivity Meter (Elico-Model CM-180).

RESULTS AND DISCUSSION

pH

pH value is an important factor in
maintaining the carbonate and bicarbonate levels
in water. The mean pH values are recorded within
the range of 7.7-8.2 and 7.5-8.2 for ground water
samples in both summer and rainy seasons
respectively (Table 1 & 2). The pH values are found
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to be within the permissible limit of WHO (6.5 - 8.5)
in all the sampling stations for ground water
samples. There are no abnormal changes in both
seasons. The slight alkalinity seen for ground water
as well as water samples may be due to the
presence of bicarbonate ions, which are produced
by the free combination of CO, with water to form
carbonic acid, which affects the pH of the water.
Carbonic acid (H,CO,) dissociates partly to produce
(H*) and bicarbonate (HCO,) ions °.

The pH values increase slightly for ground
water samples in all the sampling stations in
summer. The slight depletion of pH during rainy
season may be attributed to seasonal dilution effect?.
The low pH does not cause any harmful effect.

Electrical Conductivity

The mean EC values are within the range
of 820 - 2620 pmhocm™ and 680 - 5600 pmhocm-?
for the ground water samples in summer and rainy
seasons respectively (Table 1 & 2). The importance
of EC is its measure of salinity, which greatly affects
the taste and has a significant impact of the user
acceptance of the water as potable®. Higher the
ionisable solids greater will be the EC. The EC values
are well above the permissible limit of WHO (600
pmhocm-?) for ground water samples. The ground
water samples which are very near to the channel
have maximum EC and that the values decrease
for the samples collected far away from the channel.
The EC values are high in summer except at station
2A for ground water samples and it EC values may
be due to the increase in evaporation of water
molecules.

Total Dissolved Solids

The mean TDS values are found within the
range of 440 - 3320 ppm and 450 - 3655 ppm for
ground water samples in summer and rainy seasons
respectively (Table 1 & 2 ).Most of the ground water
samples show higher TDS values that are well above
the permissible limit of WHO (500 ppm). The
maximum TDS values are observed at stations 1A
- 10A and 1B - 10B in summer and rainy seasons.

Total Hardness

The mean TH values are within the range
of 300 -1600 ppm and 210 -1500 ppm for ground
water samples in both summer and rainy seasons
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respectively (Tablel & 2). TH values exceed the
desirable limit of WHO (300 ppm) in all the stations
for ground water samples except at stations 1A-5A
and 1B-5B in summer and rainy seasons. These
stations are adjacent to the channel. At the same
time low TH values are observed at stations 1C-5C
and 1D-5D that are located far away from the
channel. It clearly indicates that high value of TH of
ground water near the channel is due to the impact
of channel water containing solid wastes.

Alkalinity (Carbonate And Bicarbonate)

The carbonates are not detectable for
ground and channel water samples in both seasons.
The mean values of bicarbonate are recorded within
the range of 200 - 500 ppm and 118 - 606 ppm for
ground water samples in summer and rainy seasons
respectively (Tablel & 2).

Even though the carbonate alkalinity is
absent, the total alkalinity is found which may be
due to the accumulation of bicarbonates .The
bicarbonate values are within the permissible limit
of 8 (500 ppm) for most of the ground water.

Chloride

The mean values of chloride are found in
the range of 180-1450 ppm and 97 -1418 ppm for
ground water samples in summer and rainy seasons
respectively (Tablel & 2).

The percolation of channel water and
intrusion of sewage activities reduce the chloride
level when the distance is increased. Thus the
samples 1C-5C and 1D-5D have low chloride level.
High value of chloride is recorded at station 2A in
summer due to the increased rate of percolation of
agricultural land water and domestic sewage.

Sodium

The mean values of sodium are within the
range of 72-680 ppm and 39-683 ppm for ground
water samples in summer and rainy seasons
respectively (Tablel & 2).

The sodium values exceed the desirable
limit of WHO (200 ppm) in most of the ground water
samples. The ground water samples, which are very
near to the channel have maximum sodium values

than that for the samples collected far away from
the channel.

Potassium

The mean values of potassium are
recorded between the range of 10-42 ppm and 8-
30 ppm for ground water samples in summer and
rainy seasons respectively (Table 1 & 2). The values
of potassium exceed permissible limit of 12 ppm in
most of the ground water samples in summer and
rainy seasons. The values of potassium fluctuate in
ground water samples stationwise.

Calcium and Magnesium

The mean values of calcium and
magnesium are recorded in the range of 40-260
ppm and 29-256 ppm for ground water samples in
summer and 22-180 ppm and 19-174 ppm in rainy
season respectively (Tablel & 2). The calcium and
magnesium values are within the permissible limit
of WHO (200 and 150 ppm respectively) for most
of the ground water samples. But the calcium values
are high at station 2A . High values of magnesium
are found at stations 2A and 2B . Stations 2A and
2B are surrounded by agricultural field.

Nitrate

The mean nitrate values are observed
within the range of 18-230 ppm and 18-260 ppm
for all ground water samples in summer and rainy
seasons respectively (Tablel & 2). Nitrate values
exceed the permissible limit of 45 ppm for most of
the ground water samples. The ground water
samples, which are nearer the channel, have
maximum nitrate values and the values decrease
for the samples collected far away from the channel.

Fluoride

The mean fluoride values are recorded
within the range between 0.10-2.0 ppm and 0.05-
2.30 ppm for ground water samples in summer and
rainy seasons respectively (Tablel & 2).In the
present study the values of fluoride are in the close
range of permissible limit of WHO (1.0-1.5 ppm)
for most of the ground water sample.

Sulphate
The mean values of sulphate are found in
the range of 80-260 ppm and 39-480 ppm for



Jameel & Hussain, Curr. World Environ., Vol. 4(2), 341-346 (2009)

344

9|ge10919p - UON - AN
D3 pue Hd ‘1deoxe wdd ul passaldxa are sanjea ayl ||V

~wooywrl - 93

'S € /T OIT 020 8 09 Sy 8 ¢, S 0T AN 0SS 028 0.6 81 as
06 95 92 02T 00Z 8 29 Oy ST 26 0Tz 0SZ AN 095 086 <¢IOT 82 28
vz 1w 08 08 O00T Oy OL 29 G2 2T 022 002 AN 066G 006 00ZT 9/ as
€z 0z 98 €I 00T ©OZ € 8 ST 02y 092 02 AN T29 066 OOVT 6L VS
96 8 ST 09T OvO G 8 09 22 S. 00Z O0SZ AN 02y 029 O00TT 62 av
85 /Zz YT B6ET 0SO 8 €9 09 ST 08 0Tz 092 AN 067y 969 0.2T 8. o
Oy e € 9T 00T Or S8 G, 2r 06 0TIz Gy AN €6 006 O009T 08 av
8y ¢v 9¢ ST 00T G9 25 09 g€ 0SZ 0L OIS AN +€9 OVIT 0022 82 v
'S 1z 9T OIT 020 2 2v 95 9T 09T 00Z 082 AN OFWE Svkr 028 62 as
66 05 ¥T 28T 020 Oy ey 99 /T 08 SZZ 002 AN ZvE Ovr 096 T8 o€
6% 8T 6 02T OTO 09 25 2 OT 0T 0SZ 025 AN 0Oy 028 O08ST L' as
8y ¥¢ v& 98T 0SS0 8T ¥9 9. OT 28 08T <2IE AN ZIE 086 OV9T 82 Ve
'S € T¢ 02T 0SSO 8 T, 9. 8T 02T SSZ OLE AN O00S 099 O0O0TT 827 az
96 8 6T 09T OTO Ly €8 08 2T 06 092 08 AN 02 2v9 O00TT 22 o1
8y ¢¢ Zr 092 00T 6y 08T 98 92 OIE O¥8 06 AN 092T 06ZT 00¥Z 82 az
9¢ TZ 98¢ 0/ 0SS0 O0SZ 08T 092 IT 089 OSYT 00S AN 009T OZEE 0292 <28 Ve
'S ¥z T¢ 02T 00T € 22 68 8T 69T 0SZ 082 AN 095 08, 002T G'Z at
66 /& T¢ 02T 00T 8T ¥9 29 vz OIT 022 <2IE AN O, 086 009T ¥'2 o)
G 0S 9/, S9T 0SSO 2§ Oy 08 2T 09T OFE O02ZZ AN O¥8 O0E9T 008T 2L at
8 6T ¥9 08T 0SSO 8 69 € €T 06 0SS 28y AN 9S0T 0Z8T O0S6T 08 vl
oa aod aog ‘os 4 °‘oN BAN  eD N eN D ‘00H ‘0D HL salL 23  Hd uonels

€00z [1dy JoJ 1arem punolB Jo SoNsLsIoRIRYD [RDIWBYD-001SAUd T 9|gel



345

Jameel & Hussain, Curr. World Environ., Vol. 4(2), 341-346 (2009)

9|ge10919p - UON - AN
+wooywnr - 53
03 pue Hd ‘ 1deoxa wdd ul passaidxa ase sanjea ayl ||V

96 22 2l 29 0ZO 8T 6y 69 8T ¢9 S¢T 8TT AN 96y OSL 089 G as
8 6T 9T 18 02T T¢ ¥S 62 OT 08 /6 92T AN OIS O0S6 186 L' o5
62 92 9% 68 0T ST 29 /8 2T 09T 02Z 822 AN OvS 2€8 [2TT 9L as
8¢ ¥z 6 26 08¢ 19 9. 69T 0Z 02 09T 2.2 AN 08 9.6 OSET 9L VS
66 IT 08 8 OT0O G 0S5 S& 0Z 69 0T 0€Z AN 2IE O0T9 0S6 2L av
'S 2T 08 2€T 090 G ¥S 8 2z 0L 08T Ok AN 09 S29 086 8L o
8y ¥¢ lZ 62 02O O0S ¥9 09 GT /8 S6T vk AN OTy 1.6 OTOT 6L ay
l'v 8T S¢ 8 020 29 06 2§ OS TZZ <¢9€ 00S AN  96E GTITT OSTZ 9L Vi
'S 9T /T ¥9 OTO0 98¢ 66 ¥§ €T 0ST 08T 0/ AN 0TZ 09% 069 G as
¥ 92 lZz 29 020 v& 92 Oy 9T 2T 8T 08T AN 09§ OSy 0T0T /L'L o€
05 €I 2T OST 02T 98¢ €y 98 /2 S9T SOT 909 AN 0.6 €29 O0CTT 28 ge
€ 9z €& 98 S00 € O0ST 28 LT T. ¥9Z 18G AN S90T 8SF 0.6 8L Ve
66 € 8 ¥8 020 OS 2vr S§ vZ OTIT 06T <28€ AN OIS 256 066 6L az
09 2T 09 9 2€0 G 8 09 92 Oy 922 0/ AN 09y 9S8 0GZT 9L 074
'S 08 ¥T €€T 080 Ly ¥.T 95 02 TOE €19 ¥8E AN 09E€T <2€IT OSET L. az
06 0T ST 08 0SS0 092 0L 952 OT €89 S8IVT +¥6F AN 00ST GSOE 009G 8 Ve
66 0T T¢ ¥6 OTO0 € 6T 62 IT 65 T8T 2T AN 02 099 OLET 8. at
09 2T 06 2IT 020 9¢ 8 ¥ 2T 8 09T OTZ AN 2€9 Ov8 O08YT 6L o1
¥ ¢z lz 0Tz OT0 6y 95 8 08 0. 062 Ovz aN OT. €06 O08YT 08 at
96 22 € 0/T 020 95 8 29 0OS ¢8 092 OSyr AN G/8 966 0S8T 08 vl
oa aod aog ‘os 4 °‘oN BN eD N eN 0 °‘00H ‘0D HL saL O3  Hd uolels

£00Z Jaqwaoaq J0J Ja1em punolb 1o SoNsIBIoRIRYD [RDIWAYD - 001SAUd : Z 8|gel



346

ground water samples in both summer and rainy
seasons respectively (Table 1 & 2).Sulphates occur
naturally in water as a result of leaching from
gypsum and other common minerals. Sulphate may
come into the ground water by industrial or
anthropogenic addition and in the form of sulphate
fertilizers.The values of sulphate are within the
permissible limit of 250 ppm (WHO) in most of
ground water samples except stations 1B, 2A .

Biochemical Oxygen Demand (BOD)

The mean values of BOD are between the
range of 14 - 86 ppm and 6.0 - 39 ppm for the
ground water samples in summer and rainy seasons
respectively (Table 1 & 2).

In the present study, the values of BOD
are found to exceed the permissible limit of WHO
(5.0 ppm) for ground water samples in summer and
rainy seasons. High values recorded in summer may
be attributed to the maximum biological activity at
elevated temperatures where as the lowest BOD in
rainy season may indicate lower biological activity.
There is an inverse relationship between DO and
BOD*".

Chemical Oxygen Demand (COD)

The mean COD values are within the range
of 18-43 ppm and 8-26 ppm for ground water
samples in summer and rainy seasons respectively
(Tablel & 2).
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COD values exceed the permissible limit
of 10 ppm in all the sampling stations for ground
water, which indicate the pollution by biodegradable
and chemically degradable organic matter.

Dissolved Oxygen (DO)

The mean values of DO are recorded
within the range of 2.3-5.8 ppm and 2.9-6.0 ppm
for all the ground water samples in summer and
rainy seasons respectively (Table 1 & 2). During the
study period, the seasonal changes in oxygen
content have been recorded. The general trend of
changes in DO concentration in different seasons
are directly or indirectly governed by fluctuations of
temperature and BOD. Higher values of DO are
recorded in rainy season, the period during which
the water temperature was lowest.

CONCLUSION

From the present study it is concluded that
most of the ground water samples near the channel
are much polluted by the intrusion of channel water.
The ground water samples are much polluted in
the summer than rainy seasons. Some of the ground
water samples that are far away from the channel
are also polluted due to anthropogenic activity and
the soil nature. Hence, the polluted materials should
be avoided while letting them into the channel. Some
strict and effective measurements are urgently
needed for safe the quality of ground water on the
bank of Uyyakondan channel of river Cauvery at
Tiruchirappalli
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