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Abstract- A study was conducted in Thovalai and Vilavancode Taluks in Kanyakumari District of 
Tamil Nadu to evaluate the Status of drinking water from shallow wells and bore-holes with 
respect to different physic-chemical parameter Temperature, pH, turbidity, alkalinity, hardness, 
salinity, fluoride, chloride total dissolved solids, dissolved oxygen, BOD, electrical conductivity 
total nitrogen, nitrate, sulphate ,ammonia, phosphate, total phosphorus, sodium, potassium and 
oxidation and reduction potential water samples were collected from different places from the 
taluks. Results reveal that almost all the Physic-Chemical parameter including the elemental 
investigations of the shallow wells and bore-holes have values within the range of permissible 
levels for drinking water. It was found that most of the parameters are within the permissible 
levels as described by WHO (1984).        
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Chemical and Physical Analysis of Drinking 
Water from Shallow Wells and Bore Holes in 

Thovalai and Vilavancode Taluk 
M. Alice Margret α, A. Amal Raj σ & T. Citarasu ρ 

Abstract- A study was conducted in Thovalai and Vilavancode 
Taluks in Kanyakumari District of Tamil Nadu to evaluate the 
Status of drinking water from shallow wells and bore-holes with 
respect to different physic-chemical parameter Temperature, 
pH, turbidity, alkalinity, hardness, salinity, fluoride, chloride 
total dissolved solids, dissolved oxygen, BOD, electrical 
conductivity total nitrogen, nitrate, sulphate ,ammonia, 
phosphate, total phosphorus, sodium, potassium and 
oxidation and reduction potential water samples were 
collected from different places from the taluks. Results reveal 
that almost all the Physic-Chemical parameter including the 
elemental investigations of the shallow wells and bore-holes 
have values within the range of permissible levels for drinking 
water. It was found that most of the parameters are within the 
permissible levels as described by WHO (1984). 
Keywords: shallow well, bore holes, thovalai taluk, 
physico-chemical parameters. 

I. Introduction 

ater is the most important component for the 
existence of all human beings animals and 
plants. The important sources of water are rain, 

sea, surface water is essential source of water supply 
throughout the world. It is used in irrigation, industries 
and domestic uses continue to increase where perennial 
surface water sources are absent[ Marriappan 2005] 
Kanyakumari district of the state of Tamilnadu, and the 
southernmost tip of India. Peoples of thin district 
depends on bore-hole water or shallow wells for 
domestic and agricultural purpose Appraisal of ground 
water quality from bore-hole and shallow wells for 
drinking is the objective of present study. 

II. Materials and Methods 

a) Area of the study 
There are four taluks in Kanyakumari district 

namely Agasteeswaram, kalkulam, Thovalai and 
Vilavancode.    The    study    was    conducted    in   two 
 
Author

 
α: Department of Chemistry, Udaya School of Engineering, 

Vellamodi, Kanya Kumari District, Tamilnadu, India. 
e-mail: aliceudaya 1971@gmail.com 
Author

 
σ: Professor of Chemistry, St. Jerome’s College, 

Ananthanadarkudy, KanyaKumari District, Tamilnadu, India.  
e-mail: arajambrose@yahoo.co.in 
Author

 
ρ: Assistant Professor, Centre for Marine Science & 

Technology, Monmanium Sundaranar University Rajakamankalam, 
Kanyakumari District, Tamilnadu, India. e-mail: citarasu@gmail.com 

taluks of Kanyakumari district in South India namely 
Thovalai and Vilavancode. A part of our research study 
the water from Thovalai and Vilavancode was analysed. 

 

b) Collection of samples  
Bore-well water samples were collected from 

five villages Aralvaimozhi(B1), Boothapandy(B2), 
Erachakulam(B3), Esanthimangalam(B4) and 
Thovalai(B5) of Thovalai Taluk. Bore-well water Samples 
were collected from villages Anducode(B6), 
Midalam(B7), Pacode(B8), Paloor(B9) and Palukal(B10) of 
Vilavancode Taluk. 

Similarly shallow well water samples were also 
collected from the above said villages and are labeled 
as Aralvaimozhi(S1), Boothapandy(S2), Erachakulam(S3), 
Esanthimangalam(S4) and Thovalai(S5) of Thovali Taluk 
and Anducode(S6), Midalam(S7), Pacode(S8), Paloor(S9) 
and Palukal(S10) of Vilavancode taluk. Samples were 
collected in Plastic container and brought to the 
laboratory for analysis. 

i. Analysis of Physico-Chemical parameters 
The standard methods [APHA 2005,Trivedi 

1984] and standard Procedures were followed for the 
analysis of water. 

III. Results and Discussion 

The results obtained from analysis of borewell 
water samples of 5 villages of Thovalai and Vilavancode 
Taluk are results obtained from analysis of shallow well 

W 

1

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
V

X
 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
20

15

© 2015    Global Journals Inc.  (US)

  
 )

) B



water samples of 5 villages of Thovali and vilavancode 
Taluk are given in Table 2. The results are compared 
with WHO(1983). The results are alsssso analysed 
graphically as shown in figures 1 to 10. 

a) pH 
The pH values varied from 6.5 to 6.8 for B1 to 

B5, 6.4 to 6.8 for B6 to B10 (Table 1), 6.4 to 6.9 for S1 to 
S5, 6.5 to 6.8 for S6 to S10 (Table 2). The limit of pH value 
for drinking water is specified[WHO, ISI] as 6.5 to 8.5. 
The pH of both bore-well water and shallow well water is 
almossst neutral. The pH of water is influenced by 
geology of catchment areas and buffering capacity of 
water. 

b) Temperature  
The temperature was found to be the range 

between 26 to 28oC during study. 

c) Turbidity 

The turbidity values varied from 7.1 to 7.7 for B1
 

to B5, 7.0 to 7.8 for B6
 to B10     (Table 1), 5.0 to 5.4 for S1

 

to S5, 5.4 to 5.8 for S6
 to S10

 (Table 2). The limit of 
turbidity value for drinking water is specified as 5 to 10 
NTU. The observed turbidity values are within the 
permissible levels. 

d) Alkalinity 
 

The mean value of alkalinity in the bore-well 
water of Thovalai and Vilavancode talluks are 
respectively. The standard desirable limit of alkalinity in 
drinking water is 120 mg/L. The maximum permissible 
level is 600 mg/L. The mean value of alkalinity exceeding

 

the desirable limit in all stations.
 

e)
 

Calcium and Magnesium
 

Calcium concentrations were found to vary from 
50 to 71 for B1

 
to B10

 
(Table 1) and 50 to 57 mg/L for S1

 

to S10

 
(Table 2). The upper limit of Calcium 

Concentration in drinking water is specified as 75 mg/L 
(ISI, 1983). The observed values in all the five villages of 
both taluks of bore-water and shallow well water are and 
well within the desirable limits.

 

Magnesium
 

samples varied from 1.2 to 1.8 
mg/L and the values are the permissible limit of WHO(30 
mg/L).

 

f)
 

Chloride
 

Ground water contamination is identified from 
chloride content. The values of chloride observed for B1

 

to B5

 
is 225 to 235 (Table 1) and B6

 
to B10

 
is 232 to 

262(Table 2) and for S1

 
to S5

 
is  203 to 208(Table 1) and 

S6

 
to S10

 
is 71 to 80(Table 2). The values are within the 

permissible limits. 
 

g)
 

Total dissolved solids
 

The desirable limit of TDS is 500 mg/L as 
prescribed by ISI. The TDS values for both bore water 
sample and shallow well water sample in all the stations 

of Thovalai and vilavancode Taluk are low because there 
is no pollution by any waste water. 

h) Dissolved Oxygen 
Dissolved Oxygen values of water samples 

varied from 6 to 7.6 mg/L. Ther is no standard[Ashvin 
2013] for dissolved oxygen for water quality 
assessment. 

i) Fluoride 

The desirable limit of fluoride is 1 to 1.5 mg/L for 
drinking water. In this samples were found to have 0.7 to 
0.82 for B1

 to B10
 and 0.4 to 0.61 for S1

 to S10. Fluoride 
content is an important factor in the development of 
normal bones and teeth. [Preeti Gupta 2009]. 

j) Bio-Chemical Oxygen Demand 

BOD values ranged from 4.1 to 5 for B1
 to B5

 

(Table 1) and 4.6 to 5.4 for B6
 to B10

 (Table 2) and 7 to 
7.6 for S1

 to S5
 (Table 1) and 5.1 to 5.8 for S6

 to S10
 

(Table 2). The values are within the permissible levels 
(WHO 1983). 

k)
 

Electrical Conductivity
 

Electrical Conductivity values for Bore-well 
water and shallow well water and ranges from 600 to 
740 micromho/cm2 and 600 to 630 micromho/cm2. The 
values are within the permissible limits.

 

l)
 

Nitrate
 

The nitrate values of sample varied from 0.6 to 
0.98 for B1

 
to B5

 
and 0.4 to 0.5 for S1 to S5

 
and 0.64 to 

0.8 for B6

 
to B10

 
and 0.4 to 0.5 for S6

 
to S10. These values 

are within the permissible limits.
 

m)
 

Sulphate
 

The sulphate concentration varied between 5.2 
to 6.7 for B1

 
to B10

 
and 4.2 to 4.8 for S1

 
to S10

 
samples 

and the values were found within the permissible limit.
 

n)
 

Phosphate
 

The phosphate content in the study area was 
found in the range of 0.84 to 0.96 for B1

 
to B5

 
and 0.8 to 

0.94 for S1

 
to S6

 
and 0.84 to 0.96 for B6

 
to B10

 
and 0.51 

to 0.64 for S6

 
to S10. These values are within the 

permissible limits.
 

o)
 

Sodium (NA+) and Potassium(K+) 
Sodium concentrations were found in between 

18.4 to 19.9 mg/L for B1

 
to B10

 
and 14.3 to 16.2 mg/L for 

S1

 
to S2. 

Potassium concentrations were found in 
between 10.4 to 15 mg/L. The concentration of sodium 
and potassium in the water samples are within the 
permissible limits.

 

p)
 

Oxidation and Reduction Potential
 

The value of oxidation and Reduction Potential 
of both bore well water and shallow well ranges from 
600 to 630 mV and 540 to 590 mV.
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The low oxidation reduction potential value of 
shallow well water than bore well water indicates that 
more oxygen is present in bore –hole water.

 
 

Table 1 :
 
Chemical and physical parameters of bore hole water samples of Thovalai and     Vilavancode Taluk

 

Parameters
 Taluk

 

Thovalai
 

Vilavancode
 

B1 B2

 
B3

 
B4

 
B5

 
B6

 
B7

 
B8

 
B9

 
B10

 

Temperature (oC)
 

27
 

27
 

26
 

26
 

27
 

27
 

26
 

27
 

26
 

27
 

pH
 

6.8
 

6.7
 

6.8
 

6.6
 

6.5
 

6.7
 

6.4
 

6.8
 

6.8
 

6.7
 

Turbidity (NTu)
 

7.7
 

7.3
 

7.1
 

7.6
 

7.7
 

7.8
 

7 7.2
 

7.2
 

7.6
 

Alkalinity(mg/L)
 

174
 

173
 

170
 

176
 

174
 

190
 

190
 

188
 

187
 

181
 

Hardness Ca(mg/L)
 

50
 

51
 

51
 

52
 

51
 

68
 

65
 

70
 

71
 

70
 

Mg(Mg/L) 1.4
 

1.4
 

1.2
 

1.3
 

1.3
 

1.6
 

1.8
 

1.5
 

1.4
 

1.45
 

Salinity(mg/L)
 

71
 

78
 

78
 

73
 

74
 

70
 

80
 

71
 

72
 

72
 

Fluoride(mg/L)
 

0.8
 

0.7
 

0.7
 

0.8
 

0.7
 

0.8
 

0.78
 

0.7
 

0.81
 

0.82
 

Chloride(mg/L)
 

225
 

225
 

230
 

220
 

235
 

250
 

232
 

258
 

260
 

262
 

Total dissolved 
solids(mg/L)

 64
 

61
 

62
 

70
 

68
 

62
 

63
 

68
 

70
 

69
 

Dissolved oxygen(mg/L) 6 6.3  7 6.8  6.4  5.4  6 5.5  5.2  5.1  

BOD(mg/L) 4.8  4.9  4.1  5 4.8  4.6  5.4  4.6  4.8  4.9  

Electrical conductivity 680  685  680  700  685  600  740  620  635  620  

Total Nitrogen 4.2  4.3  4.2  4.4  4.6  4 4.2  4.6  4.4  4.2  

Nitrate(mg/L) 0.6  0.6  0.64  0.68  0.61  0.8  0.64  0.76  0.78  0.8  

sulphate(mg/L) 6.1  6.4  6.1  6.7  6.1  5.2  5.4  6.1  6.2  5.8  

Ammonia(mg/L) 6.8  7 7.2  7.2  7.6  7.4  5.2  7.3  7.4  7.4  

phosphate(mg/L) 0.84  0.86  0.94  0.9  0.88  0.8  0.94  0.86  0.88  0.8  

Total phosphorus(mg/L) 0.65  0.7  0.72  0.68  0.74  0.6  0.7  0.64  0.64  0.6  

Sodium(mg/L) 19.2  19.6  19.4  19.6  19.2  18.8  19.9  18.6  18.4  18.8  

Potassium(mg/L) 14.8  14.7  15  14.9  15.1  12.9  13  14.8  14.4  13.4  

Oxidation-Reduction 
Potential 

625  620  620  600  625  620  610  630  615  620  
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Table 2 : Chemical and physical parameters of different shallow well water samples of Thovalai and     Vilavancode
Taluk

Parameters

Taluk

Thovalai Vilavancode

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

Temperature (oC) 27 27 26 27 26 26 27 27 27 27
pH 6.4 6.6 6.8 6.4 6.9 6.8 6.5 6.6 6.8 6.6

Turbidity (NTu) 5 5.1 5.1 5.4 5.1 5.4 5.5 5.4 5.6 5.8
Alkalinity(mg/L) 150 151 151 150 154 152 162 154 158 152

Hardness Ca(mg/L) 52 54 52 50 54 52 50 56 57 56
Mg(Mg/L) 1.3 1.4 1.32 1.38 1.48 1.6 1.28 1.6 1.5 1.58

Salinity(mg/L) 28 26 30 26 29 38 50 38 36 42

Fluoride(mg/L) 0.6 0.6 0.58 0.61 0.6 0.4 0.51 0.48 0.42 0.41

Chloride(mg/L) 205 208 206 205 203 210 221 212 220 218
Total dissolved 

solids(mg/L)
36 36.5 37 36.8 36.9 37 35 36 37 36

Dissolved oxygen(mg/L) 7 7.1 7.4 7 7.6 7 6.2 7.2 7.3 7 

BOD(mg/L) 5.2 6 5.1 6.2 5.1 5 5.1 5.8 5.6 5.6

Electrical conductivity 620 600 615 610 600 600 630 625 620 620

Total Nitrogen 3.8 3.9 4 3.6 3.8 4 4 3.8 4.2 4.1

Nitrate(mg/L) 0.5 0.5 0.4 0.4 0.5 0.4 0.51 0.42 0.48 0.5

sulphate(mg/L) 4.4 4.8 4.62 4.5 4.3 4.4 4.2 4.6 4.8 4.8

Ammonia(mg/L) 5 4.9 4.8 5.1 4.85 4.8 5 4.8 4.7 4.6

phosphate(mg/L) 0.6 0.62 0.51 0.52 0.64 0.7 0.4 0.64 0.66 0.6

Total phosphorus(mg/L) 0.53 0.54 0.58 0.53 0.58 0.5 0.5 0.48 0.48 0.5

Sodium(mg/L) 15.7 15.8 16 16.2 14.3 15.8 16.1 15.6 15.4 15.6

Potassium(mg/L) 11.8 11.6 11.7 11.8 11.4 11.4 10.4 11.8 11.6 11.6

Oxidation-Reduction 
Potential

590 580 540 540 576 560 580 585 590 560
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Figure 5 

Figure 6 
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Figure 7 

Figure 8

IV. Conclusions 

The physico-chemical analysis of bore-hole 
water samples from five different villages in Thovalai and 
Vilavancode Taluk, shallow well water sample from five 

different villages in Thovalai and Agatheesvaram taluk 
were carried out. Most of the parameters are well within 
the permissible limits. It is concluded that both bore 
water and shallow well water can be used for domestic 
purpose.
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