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ABSTRACT

Hydrochemical analysis of ground water (handpumps) of Berasia, Bhopal of M.P. has
been done in post monsoon, pre monsoon and monsoon season for one year 2003-04. Four
readings in each season has been observed to analyse the water for water quality assessment.
Temperature turbidity, pH, electrical conductivity, chloride, total alkalinity. Total hardness, Ca-H,
Mg-H, D.O., B.O.D., C.O.D., phosphate, Nitrate, Nitrite, Fe, F-, Cu, Zn and Mn has noted at
Harrakheda village. This study has its significance for hygienic point of view as the water is
polluted by different man's and animals activities day by day.

INTRODUCTION

Water is the most important commodity for
all living beings. The changes in physico-chemical
parameters are the direct and indirect - indices of
water quality. Proper ground water (hand-pumps)
sampling and analysis are important to assure
effective monitoring. Harrakheda village, has
population of about 10,000 and the main source of
drinking water is hand-pumps water.

The increase in population coupled with
unplanned urbanization has resulted deterioration
in hand pumps water quality. Non-point pollution
is after more difficult to identity and to correct, in
agriculture biological contaminants are primarily
from animal and human wastes, dairies and septic
system domestic sewage are the major sources
of biological pollution.

Different hydro chemical parameters were
analysed water born diseases and health hazards
are also noted due to contamination by inorganic,
organic and microorganisms. Hence, this study
has been done to assess and analyse the water
quality in public interest.

MATERIAL AND METHODS

The samples of hand pumps are collected
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in presterilized 2 litre polythene jerry canes with
necessary precautions. The methods applied for
analysis are usually same as prescribed by various
workers1,2,8,9. Total hardness is determined by using
EDTA and Eriochrame black - T, The trace elements
there determined by Perkin Elmer Atomic
Absorption spectrophotometer with air - acetylene
flame and proper slit needle.

RESULTS AND DISCUSSION

In the present investigation, temperature
ranges from 16.4 - 32.8°C as temperature of water
influences the biological reactions in water. Higher
value of turbidity can make water unfit for drinking.
Ground water is less turbid. Turbidity here ranges
from 0-5 N.T.U. Normal pH of water has no adverse
effect on human health. Lower pH of 5.0 produces
sour taste of water pH in the present study ranges
from 7.1-8.2 in post, pre monsoon and monsoon
season is well within the permissible limit 5.0
recommended by W.H.O. Electrical conductivity
measures the dissolved ions, it ranges from 115-
245 u Mhos/cm. In this study chloride, Total
alkalinity, T-H, Ca-H and Mg-H ranges from 132-
233, 247-474, 255-394, 124-204 and 51-167 mg/L
respectively in different season. Chloride
concentration in ground water is due to dissolution
of salts, discharge of untreated domestic sewage.
Higher value of Total alkalinity is due to leaching of



Ta
bl

e 
- H

yd
ro

ch
em

ic
al

 m
on

ito
rin

g 
an

d 
su

rv
ei

lla
nc

e 
of

 to
xi

c 
po

llu
ta

nt
s 

in
 d

rin
ki

ng
 w

at
er

 q
ua

lit
y 

of
B

er
as

ia
 D

is
tt.

 B
ho

pa
l a

t s
am

pl
in

g 
on

 S
kt

p-
1 

du
rin

g 
20

02
-0

3

PA
RA

M
ET

ER
UN

IT
PO

ST
 M

O
N

SO
O

N
PR

EM
O

NS
O

O
N

M
O

NS
O

O
N

NO
V

DE
C

JA
N

FE
B

M
EA

N
M

AR
AP

R
M

AY
JU

N
M

EA
N

JU
LY

AU
G

SE
P

O
CT

M
EA

N

Te
m

pe
ra

tu
re

°C
24

.6
20

.1
16

.4
19

.7
20

.2
23

.0
27

.2
31

.5
32

.8
28

.6
26

.2
25

.4
24

.6
25

.4
25

.4

Tu
rb

id
ity

N
TU

0
0

0
0

0
1

1
1

1
1

5
4

3
0

3

pH
7.

0
7.

7
7.

0
7.

4
7.

2
7.

5
8.

0
7.

1
7.

1
5.

9
7.

2
8.

1
8.

2
7.

3
7.

7

E
l. 

co
nd

uc
tiv

ity
µM

ho
s/

C
m

11
5

17
5

19
2

24
5

18
2

12
8

14
4

18
5

20
4

16
5

13
4

13
4

19
6

21
6

17
0

C
hl

or
id

e
m

g/
l

20
4

16
5

17
0

13
2

16
8

22
7

17
5

23
3

14
8

19
6

22
1

18
4

19
4

14
2

18
5

To
ta

l A
lk

al
in

ity
m

g/
l

24
7

24
7

24
7

27
8

25
5

41
8

42
2

45
1

47
4

44
1

30
9

29
9

28
4

31
9

30
3

To
ta

l 
ha

rd
ne

ss
m

g/
l

28
9

26
7

25
6

28
3

27
4

39
4

28
4

27
8

26
6

30
6

25
5

26
9

27
2

28
0

26
9

C
a 

H
ar

dn
es

s
m

g/
l

18
8

17
5

17
1

16
5

17
5

12
4

12
8

17
5

18
4

15
3

20
4

18
6

19
4

19
2

19
4

M
g 

H
ar

dn
es

s
m

g/
l

10
1

92
85

19
9

99
16

7
15

7
10

3
83

12
7

50
73

78
89

73

D
O

m
g/

l
3.

92
3.

19
3.

78
3.

35
3.

56
0.

05
2.

70
2.

06
1.

92
2.

43
2.

78
2.

86
2.

90
2.

96
2.

88

BO
D

m
g/

l
3.

07
2.

55
2.

47
2.

88
2.

74
2.

08
2.

47
2.

78
2.

68
2.

50
3.

17
2.

99
2.

12
2.

99
2.

95

C
O

D
m

g/
l

13
.2

13
.0

13
.3

12
.6

13
.0

12
.8

14
.0

13
.3

14
.3

13
.6

13
.5

13
.2

12
.8

13
.0

13
.1

P
ho

sp
ha

te
m

g/
l

0.
08

0.
09

0.
09

0.
06

0.
08

0.
07

0.
08

0.
10

0.
09

0.
09

0.
09

0.
10

0.
10

0.
08

0.
09

N
itr

at
e

m
g/

l
12

.4
11

.8
9.

0
14

.9
12

.0
15

.6
11

.1
14

.6
6.

8
12

.0
17

.4
10

.1
9.

2
13

.9
12

.6

N
itr

ite
m

g/
l

0.
00

8
0.

00
9

0.
01

9
0.

03
9

0.
01

9
0.

00
6

0.
00

4
0.

00
4

0.
02

2
0.

00
9

0.
00

7
0.

03
1

0.
03

0
0.

04
2

0.
02

8

Iro
n

pp
m

0.
29

9
0.

33
0

0.
11

3
0.

21
6

0.
23

9
0.

21
6

0.
39

1
0.

14
4

0.
14

4
0.

22
4

0.
31

9
0.

36
1

0.
38

1
0.

18
5

0.
31

2

Fl
uo

rid
e

pp
m

0.
28

8
0.

42
2

0.
29

8
0.

21
2

0.
30

5
0.

21
6

0.
44

2
0.

33
0

0.
21

6
0.

30
1

0.
32

3
0.

41
2

0.
33

9
0.

11
1

0.
29

6

C
op

pe
r

pp
m

0.
06

8
0.

06
8

0.
06

1
0.

07
3

0.
06

7
0.

56
0.

07
2

0.
05

3
0.

06
4

0.
06

1
0.

06
3

0.
05

6
0.

54
0.

06
5

0.
05

9

Zi
nc

m
g/

l
0.

29
0.

12
0.

33
0.

30
0.

26
0.

30
0.

43
0.

41
0.

33
0.

37
0.

41
0.

43
0.

31
0.

42
0.

39

M
an

ga
ne

se
m

g/
l

0.
16

0.
19

0.
22

0.
20

0.
19

0.
02

2
0.

18
0.

27
0.

25
0.

23
0.

25
0.

14
0.

13
0.

29
0.

20

154 S.C. Pandey et al., Biosci., Biotech. Res. Asia, Vol. 2(2) 153-155 (2004)



soil during natural filtration of water from sewage.
Hardness of water has not adverse effect on human
health. Water above hardness 200 mg/L may cause
scale deposition in the water distribution system
and more soap consumption.

D.O., B.O.D. and C.O.D. ranges from 1.92-
3.92, 2.08-3.71 and 12.6-14.3 mg/I respectively.
Dissolved oxygen reflects the water quality.
Depletion of D.O. is due to high temperature in
summer and increased microbial activity7,4. B.O.D.
is the amount of oxygen utilized by microorganisms
white COD estimates the carbonaceous fraction
of organic matter. The findings are similar with
Kataria5,6.

Phosphate nitrate, nitrite ranges from
0.06-0.10 and 6.8-17.4 mg/L respectively in
different season. Total irons, (fluoride) Cu, Zn and

Mn. Trace elements ranges from 0.113-0.391,
0.054-0.073, 0.12-0.42 and 0.13-0.29 mg/L
respectively. Maximum permissible limits for iron
is 0.01 - 1.0 pm, ISI, 1983, Cu 1.0 ppm (IS: 10500)³,
0.05-5.0 mg/L (WHO, 1979) for drinking water. Zn
5-15 ppm. Mn 0.05-0.50 ppm. Fluoride ranges from
0.111-0.442 ppm The results are summarised in
Table -1.

Most of the parameters are found well within
the permissible limit recommended by WHO10

while alkalinity and Hardness are having some
higher values. Due to MIC gas leakage in 1984
and raw dumped materials of the factory, untreated
sewage wastes are percolated and  contaminated
in ground water level is creating pollution of hand
pumps water. So it requires recommended for
proper treatment before public use.

6. Kataria, H.C. Preliminary study of drinking
water of Pipariya township, Poll. Res., 19(4),
645-649 (2000)

7. Klein, Aspects of water pollution, Butterworth
Scientific Publication, London (1957)

8. NEERI, Manual can water and waste water
analysis. National environmental
engineering research institute, Nagpur, 340
(1986)

9. Trivedi, R.K. and God, P.K., Chemical and
biological method for water pollution studies,
Environment Publ. Karad., (1986)

10. WHO, Environmental Hlth. Criteria, 5,
Genewa (1978)
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