
INTRODUCTION

Ground water is a valuable natural
resource for various human activities2.
(Contamination of ground water has become a major
problem in recent years, because many people
depend on it).Natural water always contains
dissolved and suspended substances of organic and
mineral origin.  Unfortunately in many countries
around the world, including palakkad (Kerala), some
drinking water supplies have become contaminated,
which has impacted on the health and economic
status of the populations (Anonymous 1992)3

contaminates such as bacteria, viruses, heavy
metals, nitrates and salt have found their way into
water supplies as a result of inadequate treatment
and disposal of waste (human and livestock),
industrial discharge over-use of limited water
resources (Sighl & Mosley 2003)4.

The population of ground water is of major
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ABSTRACT

Due to pressure of human activity, urbanization and industrialization, the ground water
sources are degraded gradually; therefore pure, safe, healthy and odorless drinking water is a
matter in deep concern.  There are many pollutants in ground water due to sewage viz., organic and
inorganic pollutants, heavy metals, pesticides, fluoride etc; the purpose was to ascertain the quality
of water from these sources.  Samples were taken from 25 sampling points and analyzed for
pH, EC, TDS, TH, F-

, Ca, Mg, Cl-, D.O, and Alkalinity using standard techniques in laboratory
(APHA 1985)1.  The data showed the variation of the investigated parameters in samples as follows
pH: 6.8-8, EC: 233.4-3426 µmhos/cm, TDS: 113.6-981.5 mg/L, Alkalinity: 70-477.5mg/L, D.O:2.4-
24.8mg/L, Mg-H: 2.92-33.21 mg/L, Ca-H: 26.4-313.6mg/L, TH: 82.8-1210mg/L, Cl- : 40-1265 mg/L,
F- : 0.4-2.65 ppm. The result revealed that the quality of drinking water of Chittur is very poor which
can be used for drinking and cooking only after prior treatment.
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concern, firstly because of increasing utilization for
human needs and secondly because of the ill effect
of the increased industr ial activity.  High
concentration of fluoride in ground water is a
considerable health problem in several region of the
world. Considerable part of India has fairly good
distribution on fluoride contaminated ground water
(Sinha 1991)5.

As per report of UNICEF, 20% of fluoride
affected villages in the world are in India and out of
there 10% are in Rajasthan and Andhra Pradesh.
High fluoride in ground water is present especially
in peninsula India (Jack. et al 1999)6. The ground
water of Palakkad district is contaminated with
various pollutants including fluoride. According to
our literature review, there has been no published
report concerning the trace metals like F- ,Ca, Mg ,
Cl- and other possible contaminants in drinking water
sources in there areas. So, the present study was
undertaken to assess the quality of drinking water



of villages of Chittur.  The sampling of water analysis
was done at various location viz.; bore wells, open
wells from villages of Chittur (Kerala) of India.

MATERIALS AND METHODS:

Water samples were collected Prewashed
(with detergent, dil.HNO3 and doubly deionized
distilled water respectively) in clean polyethylene
bottles from bore wells and open wells.  The samples
were analyzed for different parameters as pH, EC,
TDS, Ca, Mg, TH, Cl-, D.O and alkalinity by using
standard techniques (APHA-1976)7.

RESULTS AND DISCUSSION

The results revealed that PH ranged from
6.16 -7.95. Minimum pH (6.16) from sample station-
25 and maximum pH (7.95) from sample station -5.
PH is expressed as a number ranging from 0-14.
The number is an expression of the concentration
of H+ ion in the solution. (Table 1, Fig.1). All the
samples have PH with in the permissible limit (6.5-
8.5). Fluoride (F-) varied from 0.4-2.65 ppm minimum
0.4ppm and maximum 5.44 ppm (Table.1 Fig.2)
Permissible limit for F- concentration is 1 -1.5 ppm
according to WHO (1996)8.  The data revealed that

Table 1: Physico-chemical parameters of water

Sample pH F- EC (µm TDS Ca-H Mg-H TH Cl- Alkalinity D.O
(ppm) hos/cm) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/L)

1 6.82 1.9 497.5 249.7 44.8 21.87 202 40 162.5 6.4

2 7.31 2.65 530.8 265.4 52 19.44 210 56 70 16

3 7.45 0.875 525.2 262.8 64 13.12 214 40 130 16

4 6.82 1.55 504.4 250.3 33.6 17.98 158 55 100 14.8

5 7.95 1 495 247.9 64 12.15 210 60 192.5 17.6

6 8.13 2.05 577.7 288.5 63.2 22.36 250 40 160 15.2

7 7.62 1.35 1249 625.9 170.4 25.76 532 450 180 15.6

8 7.37 2 821.5 413.8 60.8 33054 290 70 195 24.8

9 7.03 1.8 1290 645.7 71.2 44023 360 135 150 15.6

10 7.49 1.3 1551 777.1 97.6 53095 466 1265 350 15.2

11 7.75 2.55 882.3 447.2 72.8 44072 366 75 287.5 3.2

12 7.03 2.65 949.7 475.6 89.6 30.62 350 100 95 5.2

13 7.2 3.5 1487 742.8 120.8 19093 384 150 477.5 2.4

14 7.52 1.8 1266 633.5 134.4 25.76 442 180 277.5 4.4

15 6.83 1.2 1304 645.5 150.4 22.36 468 210 225.5 2.4

16 7.45 0.95 195 981.5 112.8 11.76 573 360 205 3.2

17 7.36 1.55 1029 518.4 184 16.04 436 100 117.5 3.2

18 7.43 1.1 868.4 432.5 106.4 11.18 200 75 250 4

19 6.94 2.05 3426 1719 313.6 103.53 1210 595 185 3.2

20 7.72 0.4 233.4 113.6 26.4 2.92 8206 40 82.5 6

21 6.88 1.1 304.5 167.2 86.8 6.0413 151.8 45 125 12.8

22 7.15 1 295.1 148.5 99 8.5554 134.2 55 106.5 14.7

23 6.62 0.575 294 147.59 92.4 10.1595 134.2 60 96.5 15.8

24 7.4 1.2 154.9 177.4 56.4 15.8818 165.2 75 136 20.6

25 6.16 0.425 182.77 249.89 69.6 33..2083 139 115 112 21.3
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44% villages of Chittur are affected with high
concentration of F- , whereas 20% villages had lower
F- concentration.  However, 36% villages contained
optimum limit of F- concentration (Table - 2)

The recommended permissible EC is a

numerical expression of ability of an solution to carry
electric current limit for electrical  conductivity (EC)
is 300µmhos/cm. The values of EC ranged from
233.4-3426 µmhos/cm. [minimum 233.4 µmhos/cm
and maximum 3426 µmhos/cm]. Only 25% villages,
should EC lower than permissible limit (Table.1
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Fig. 1: pH of villages of Chittur Fig. 2: F- of villages of Chittur

Fig. 3: EC of villages of Chittur Fig. 4: TDS of villages of Chittur

Fig. 5: Ca-H of vilalges of Chittur Fig. 6: Mg-H of villages of Chittur



Fig. 3). EC signifies the amount of TDS in water.
Finding the present study was in agreement with
the results of the survey conducted by Gupta etal.
(1994)9.  The total dissolved solids (TDS) in drinking
water reveal the saline behavior water, which
indicates the organic pollution level of water.  TDS
ranged from 113.6-981.5mg/L.  According to WHO
(1996)8. TDS should be between 500-1500mg/l

(Table.1 Fig.4). TDS was found to be with in limit in
68% villages, lower in 32% villages. (Ca-H) calcium
hardness ranged from 26.4 to 313.6mg/L (Table 1
Fig. 5).  By the BIS the permissible limit is 75mg/l,
so samples are not advisable for drinking. (Mg-H)
ranged from 2.92 to 33.21 mg/L (Table 1 Fig.6). Ca-
H and Mg- H combined to for total harness. TH varied
from 82.6 to 1210mg/L. WHO recommended safe

Table 2: Showing permissible limit and percentage of villages of Chittur

S. Parameters Permissible limit Villages (%)

no Below Optimum Higher

1 PH 6.5-8.5 - 100% -
2 F- 1-1.5 (ppm) 20% 36% 44%
3 EC 300 (µmhos/cm) 25% - 75%
4 TDS 500-1500 (mg/l) 32% 68% -
5 Ca-H 75-200 (mg/l) 52% 48% -
6 Mg-H 30-150 (mg/l) 72% 28% -
7 TH 100-500 (mg/l) 4% 84% 12%
8 Cl- 200-600 (mg/l) 80% 16% 4%
9 Alkalinity 200 (mg/l) 72% - 28%

permissible limit for hardness 100-500mg/L.  Some
bore well samples have hardness above the
permissible limit.  In ground water hardness is mainly
due to CO3

2-, HCO3
2-, SO4

2-, and Cl- of Ca and Mg.
Ca-H was within permissible limit in 48% villages
where as 52% villages contained Ca-H below than
limit.  Mg-H was below than limit in 72% villages
and 28% Villages showed Mg-H within optimum limit.
TH was higher in 12% villages, below than limit in
4% villages where 84% samples contained TH within
optimum limit (Table 1 Fig.7), and Chloride (Cl-)
varied from 40 – 1265 mg/l.  The Cl- content was
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Fig. 8: Cl- of villages of Chittur

Fig. 9: Alkalinity of villages of ChitturFig. 7: TH of villages of Chittur



higher than permissible limit (200 -600mg/l) in 4%
villages whereas lower in 80% villages (Table 1
Fig. 8).  Only 16% villages were within optimum limit
(Table 2). High content of Cl- gives salty taste to
water. Alkalinity was higher than permissible limit
i.e. (200mg/L) in 28% villages and 72% villages
contained alkalinity below than limit (Table- 2). High
values of alkalinity give undesirable taste to water.
For potable water the dissolved oxygen (DO) should
be between 5 to 10 ppm. The concentration of
dissolved oxygen might have decreasing due to
oxidation of inorganic waste and nutrients and by
the process that consume organic matter.

CONCLUSION

The conclusion, the ground water of
palakkad is highly deteriorated as it is polluted with
high amount of F- and alkalinity. Most of the
parameters were either more than permissible limit
or below limit.   Therefore the drinking water of
villages of Chittur in Palakkad District is not potable.
To maintain quality of ground water, the continuous
monitoring of physico-chemical parameters should
be done and can be used for cooking and drinking
only after prior treatment.
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