
INTRODUCTION

Water is one of the most important and
essential elements in the development of the
country. It is estimated1 that the consumption pattern
will increase as the time proceeds with the growing
demand of the food production. The earlier work1

suggests that in Delhi there is a continuous decline
in the water level i.e. 30 cm per year. This decline
not only makes the water get scare but also brings
it to saline, hampering the plant growth or vanishing
the vegetation cover from the top surface of the
earth. It has been found that in India, per capita
average annual fresh water availability has been
reduced from 5177 cubic meters from 1951 to 1820
cubic meters in 2001 and it is estimated to further
come down to 1341 cubic meters in 2025 and 1140
cubic meters in 20502. The present study is related
to overcome these problems, by using rainwater-
harvesting system. We have studied that how
rainwater harvesting dilutes the dissolved salts and
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increases the water level. In this regard, we have
determined the physico-chemical and
microbiological parameters for the underground
water samples collected from the various societies
of the said sub city where rainwater-harvesting
systems are installed. The parameters have been
determined before and after the monsoon. On the
basis of the data available, it has been concluded
that rainwater harvesting can solve the problems
related to water. In such harvesting systems the
rainwater-harvesting pit designed specially is
connected to the drainage network. Through this
network water is stored directly in underground
aquifer layers to increase the ground water potential.

MATERIAL AND METHODS

Reagents and Instruments
The main reagents used for the analysis

of water samples were obtained from CDH, GHC,
E-Merk, Qualigens (India). All other reagents and



chemicals were of analytical reagent grade. A digital
pH meter ( Elico LI-10, India),    a UV/VIS
spectrophotometer (Elico EI 301E, India), a B.O.D.
incubator, a water bath and a incubator shaker. All
these instruments were used to determine the
physico-chemical parameters

Collection of water samples
Each fifteen ground water samples were

collected on 1st day of May 2004, 1st day of July
2004, 1st day of August 2004, 1st day January 2005
& lst day of March 2005. All samples were tightly
sealed and immediately taken to the laboratory for
analysis. During the analysis all samples were stored
in dark and cool environment (at 4C° approx.)

Sampling sites
Ground water samples collected from

fifteen societies where rainwater-harvesting
systems are installed. The names of the societies
are as follows.
1) Sample No. 1: Princes Park, Plot  No.33,

Sector 6
2) Sample No. 2:  Vidya sagar, Plot  No.34,

Sector 6
3) Sample No. 3:  Surya, Plot  No.14, Sector 6
4) Sample No. 4:  Great India, Plot  No.15, Sector

6
5) Sample No. 5: Akash Ganga, Plot  No.17,

Sector 6
6) Sample No. 6: Suruchi, Plot  No.31, Sector

10
7) Sample No. 7: Shama, Plot No.32, Sector 10
8) Sample No. 8: Prabhavi, Plot  No. 29, Sector

10
9) Sample No. 9: Man Bhavan, Plot  No. 26,

Sector 10
10) Sample No. 10: Rashi, Plot  No.3, Sector 7
11) Sample No. 11: Shri Niketan, Plot  No.1,

Sector 7
12) Sample No. 12: HMM, Plot  No. 6, Sector 10
13) Sample No. 13: Param Puneet, Plot  No.27,

Sector 6
14) Sample No. 14: Anusandhan, Plot  No.22,

Sector 6
15) Sample No. 15: RD., Plot  No. 20, Sector 6

Data Analysis
All Physico chemical and microbiological

parameters determined for the abovementioned

samples, have been listed in tables 1-6. The physico-
chemical parameters are, Alkalinity determined by
acid titration3, Hardness determined   by   the
complexometric titration method3, Chloride ions
determined by Argentometric method (Mohr’s
Method)3, Dissolved oxygen determined by the
Winkler’s Method3 as well as NO3

-, NO2
- & SO4

2-

determined by UV/VIS spectrophotometer3. The
coliform determination is done using Mackonkey
broth as a media for the grouth of coliform.

RESULTS AND DISCUSSION

Physico-chemical and microbiological
studies of underground water of eastern part of
Dwarka subcity of New Delhi {Fig 7(a) & 1(b)} were
performed in all the three seasons of year 2004 &
2005. For the present studies water samples from
fifteen different stations were collected in May, July
& August of year 2004 as well as January & March
of Year 2005. These months were selected in a view
to assess the quality of under ground water before
monsoon, during monsoon and after monsoon. All
the stations selected for collecting the water
samples were provided with rainwater harvesting
pits to study the effect of rainwater harvesting on
the quality of under ground water. The results for all
the determined parameters of the present study
are listed in table 1 (befor monsoon) table 2 & 3
(during monsoon) and table 4 & 5 (after monsoon).
The same parameters were also studied for the
rainwater and listed in table 6.

It was found that the values of almost all
the parameters for the water samples of all the
fifteen sampling stations (collected before and after
monsoon) are within the maximum desirable limits
of the drinking water specifications (IS 10500:1991
& WHO). The pH values for all the studied samples
collected before rain i.e. May 2004 are ranging from
6.7 to 8.2. However, these values for almost all the
samples collected during monsoon, were slightly
decreased due to harvesting of rainwater (pH=6.5).
Variation in pH is shown in figures [Fig 1(a) & 1(b)].
As regards, TDS  [Fig 2(a)&(b)] the values for the
samples collected before rains were found to be
ranging from 333.2 mg/L to 1011.9 mg/L .All the
values are within the permissible limit. A decrease
in the TDS values for all the samples collected during
monsoon was observed. The observed values of

156 Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007)



Ta
b

le
 1

: D
et

er
m

in
ed

 P
ar

am
et

er
s 

o
f t

h
e 

w
at

er
 s

am
p

le
s 

co
lle

ct
ed

  o
n

 1
st
 d

ay
 o

f M
ay

, 2
00

4

S
.N

O
 .1

S
.N

O
. 2

S
.N

O
. 3

S
.N

O
. 4

S
.N

O
. 5

S
.N

O
. 6

S
.N

O
. 7

S
.N

O
. 8

S
.N

O
. 9

S
.N

O
. 1

0
S

.N
O

. 1
1

S
.N

O
. 1

2
S

.N
O

. 1
3

S
.N

O
. 1

4
S

.N
O

. 1
5

W
H

O

pH
8

7.
8

7.
11

6.
8

7.
12

8.
1

7.
2

6.
8

7.
12

8.
2

7.
35

6.
7

7
6.

8
7

6.
5 

– 
8.

5
T.

D
.S

.
88

0.
2

76
0.

5
10

11
.9

73
5

48
8.

6
88

8.
9

40
0

78
8.

4
63

0.
6

90
0.

3
82

0.
9

33
3.

2
92

2
74

5.
6

80
0.

2
10

00
A

lk
.

48
8.

5
56

5
61

1.
6

41
0.

5
51

5
60

0.
3

37
5

31
7.

1
37

0.
6

61
0.

1
28

5
36

5.
3

30
0

33
2.

4
50

0
   

   
 -

C
a2+

63
.5

51
.9

15
0.

7
13

0.
4

65
13

2.
4

12
0.

5
11

0.
2

15
0.

1
14

5.
3

98
.7

98
.2

75
.8

99
.4

19
8.

2
   

   
 -

M
g2+

86
.5

63
.5

26
1

19
2.

1
45

.7
25

6.
4

14
7.

5
80

.3
73

.7
25

4.
7

12
5.

2
11

4.
5

16
9

14
0.

15
12

6.
9

   
   

 -
T.

H
.

15
0.

1
11

5.
4

41
1.

7
32

2.
5

11
0.

7
38

8.
8

26
8

19
0.

5
22

3.
6

40
0

22
3.

9
21

2.
7

24
5

23
9.

55
32

5
50

0
D

.O
.

8.
1

7.
51

9.
12

7.
24

7.
06

7.
3

8.
55

8.
44

8
8

7.
4

8.
7

7.
9

7.
12

8.
3

   
   

 -
B

.O
.D

0.
1

0.
1

0.
10

5
0.

99
0.

6
0.

1
0.

4
0

0
0

0.
1

0
0.

2
0

0.
1

   
   

 -
C

l-
20

5.
1

12
0

26
0.

5
56

0.
92

19
5.

7
25

5.
3

46
0.

4
44

0.
5

36
0.

5
23

0.
5

22
8.

3
23

0.
2

25
0

40
0.

2
21

2.
5

25
0

S
O

42-
42

.4
44

.9
14

4
55

.1
60

11
1.

7
38

31
.8

42
.2

10
2.

7
40

.3
23

.1
50

69
.7

98
40

0
N

O
3-

4.
1

5.
5

10
10

6.
2

8
6.

02
13

.1
9.

2
7

8.
8

7.
5

9
5.

9
6

10
N

O
2-

2
2.

3
2.

55
3

2.
9

2
3.

32
2

2.
88

3
2

2.
55

3.
1

2.
22

3.
5

   
   

 -
C

ol
ifo

rm
3

0
2

1
2

0
2

1
2

0
2

3
4

0
3

10

Ta
b

le
 2

: D
et

er
m

in
ed

 P
ar

am
et

er
 o

f t
h

e 
W

at
er

 s
am

p
le

s 
co

lle
ct

ed
 o

n
 1

st
 d

ay
 J

u
ly

, 2
00

4

S
.N

O
 .1

S
.N

O
. 2

S
.N

O
. 3

S
.N

O
. 4

S
.N

O
. 5

S
.N

O
. 6

S
.N

O
. 7

S
.N

O
. 8

S
.N

O
. 9

S
.N

O
. 1

0
S

.N
O

. 1
1

S
.N

O
. 1

2
S

.N
O

. 1
3

S
.N

O
. 1

4
S

.N
O

. 1
5

W
H

O

pH
8.

2
8.

1
6.

9
7.

11
6.

8
7.

5
7.

33
8

6.
7

7.
3

7
6.

8
7.

2
6.

5
7.

23
6.

5 
– 

8.
5

T.
D

.S
.

82
0.

4
76

0.
4

10
70

.2
80

0.
4

50
2.

3
98

9.
6

42
0.

4
80

0.
5

65
0.

6
78

8.
3

84
0.

6
33

5.
6

92
3

75
5.

6
70

0.
8

10
00

A
lk

.
50

0.
3

58
0.

2
62

0
42

0.
6

52
0.

1
61

8
38

0
32

2.
9

32
2.

3
62

0.
2

30
0.

2
36

8
35

0
34

0
52

1.
2

   
   

 -
C

a2+
42

.2
49

.9
20

0.
1

21
5.

1
58

.2
14

0.
9

13
2.

1
19

8.
2

15
5.

1
22

2.
2

15
5.

8
13

1.
8

16
0

21
1.

5
18

0.
9

   
   

 -
M

g2+
93

.2
77

.5
4

21
0.

4
13

9.
9

94
.2

22
7.

5
14

8.
4

13
.3

85
.7

17
8.

5
94

.9
98

.9
14

1
42

.3
5

12
9.

4
   

   
 -

T.
H

.
13

5.
4

12
7.

44
41

0.
5

35
5

15
2.

4
36

8.
5

28
0.

5
21

1.
5

24
0.

8
40

0.
8

25
0.

7
23

0.
6

30
1

25
3.

85
31

0.
3

50
0

D
.O

.
8.

16
7.

67
9

7.
34

7.
14

7.
2

8.
67

8.
97

8.
7

8.
1

9
8.

87
8.

2
7.

34
7.

7
   

   
 -

B
.O

.D
0

0.
1.

2
0.

1.
8

0.
10

2
0.

51
0.

1.
3

0.
61

0.
10

2
0

0.
1.

4
0

0
0

0
0.

1.
   

   
 -

C
l-

20
0.

3
21

1.
5

27
0.

6
56

5.
8

19
8.

8
22

0
48

0.
9

46
0.

4
37

0.
9

18
5.

3
24

0.
8

25
2.

5
26

5
45

0.
7

21
1

25
0

S
O

42-
46

.4
50

.6
12

9.
6

63
.7

65
.9

86
.7

34
.6

34
.5

45
.5

98
.5

44
.5

25
.5

55
71

.5
78

.7
40

0
N

O
3-

4.
5

6
10

.1
2

10
6.

32
9

6
15

.4
9.

5
9

6.
5

7.
7

6.
9

6
8

10
N

O
2-

2.
51

2.
5

2.
65

3.
4

3.
1

2.
2

3.
35

1.
9

2.
95

2.
11

2.
4

2.
75

3.
2

2.
25

2.
31

   
   

 -
C

ol
ifo

rm
5

0
4

4
4

0
5

0
6

0
2

2
5

0
5

10

Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007) 157



Ta
b

le
 3

: D
et

er
m

in
ed

 P
ar

am
et

er
 o

f t
h

e 
W

at
er

 s
am

p
le

s 
co

lle
ct

ed
 o

n
 1

st
 d

ay
 A

u
g

u
st

, 2
00

4

S
.N

O
 .1

S
.N

O
. 2

S
.N

O
. 3

S
.N

O
. 4

S
.N

O
. 5

S
.N

O
. 6

S
.N

O
. 7

S
.N

O
. 8

S
.N

O
. 9

S
.N

O
. 1

0
S

.N
O

. 1
1

S
.N

O
. 1

2
S

.N
O

. 1
3

S
.N

O
. 1

4
S

.N
O

. 1
5

W
H

O

pH
7.

4
7.

6
8

7.
2

7
7

7.
7

6.
9

6.
8

6.
6

7.
5

7
7

6.
9

7.
4

6.
5 

– 
8.

5
T.

D
.S

.
70

0.
4

62
0.

7
98

0.
7

73
0.

3
30

5.
2

66
6.

1
30

0.
4

58
0.

5
52

5.
4

65
5.

7
70

0.
6

32
5.

7
75

0
74

0.
3

70
0.

2
10

00
A

lk
.

45
0.

2
55

6.
1

52
0.

6
38

8.
9

49
9.

3
44

4.
6

33
5.

7
31

0
30

0.
2

58
8.

9
25

0.
9

35
5.

4
24

1.
3

33
0.

2
51

1.
8

   
   

 -
C

a2+
55

.2
28

.9
12

0.
8

11
0.

1
10

0.
5

20
0.

1
11

0.
2

10
1.

5
97

.2
12

0.
7

11
0.

2
97

.2
18

0
16

0.
3

10
1.

2
   

   
 -

M
g2+

65
.1

71
.7

25
9.

9
11

2.
7

40
.3

80
.3

10
5.

7
17

.3
10

3.
2

21
0

10
0.

2
10

0.
5

40
.3

92
.8

3
17

8.
9

   
   

 -
T.

H
.

12
0.

3
10

0.
6

38
0.

7
22

2.
8

14
0.

8
28

0.
4

21
5.

9
11

8.
8

20
0.

4
33

0.
7

21
0.

4
19

7.
8

22
0.

3
25

3.
13

28
0.

1
50

0
D

.O
.

8
7.

5
9.

11
7.

2
7

8.
2

8.
33

8.
35

7.
9

7.
8

7.
4

8.
4

8
7.

04
6.

8
   

   
 -

B
.O

.D
0.

98
0.

92
0.

99
0.

95
0.

58
0.

9
0.

42
0

0
0.

8
0.

1
0

0
0

0.
6

   
   

 -
C

l-
20

0.
3

12
0.

5
23

0.
6

43
0.

6
19

0.
7

20
2

25
0.

7
40

0.
3

33
5.

5
20

0.
7

21
0.

9
21

1.
2

22
8

39
0.

9
20

8
25

0
S

O
42-

42
.2

44
.4

11
2.

4
54

.7
60

.7
80

.9
37

.3
30

.8
42

.5
80

30
.6

23
38

.3
67

.7
60

40
0

N
O

3-
4

50
4

10
10

6.
18

4
6

13
9.

1
6.

9
7.

7
7.

2
8

5.
2

7.
1

10
N

O
2-

2
2.

2
2.

4
3

2.
8

3
3.

22
2

2.
66

4
2

2.
5

2.
9

2.
2

3.
1

   
   

 -
C

ol
ifo

rm
8

2
4

4
8

0
12

3
6

2
3

6
6

0
5

10

Ta
b

le
 4

: D
et

er
m

in
ed

 P
ar

am
et

er
 o

f t
h

e 
W

at
er

 s
am

p
le

s 
co

lle
ct

ed
 o

n
 1

st
 d

ay
 J

an
u

ar
y,

 2
00

5

S
.N

O
 .1

S
.N

O
. 2

S
.N

O
. 3

S
.N

O
. 4

S
.N

O
. 5

S
.N

O
. 6

S
.N

O
. 7

S
.N

O
. 8

S
.N

O
. 9

S
.N

O
. 1

0
S

.N
O

. 1
1

S
.N

O
. 1

2
S

.N
O

. 1
3

S
.N

O
. 1

4
S

.N
O

. 1
5

W
H

O

pH
7.

8
8.

2
8

7.
9

7.
6

8.
1

7.
5

7.
5

7.
1

7.
2

8.
1

7.
5

7
7.

1
7.

5
6.

5 
– 

8.
5

T.
D

.S
.

79
0.

4
70

0.
6

90
0.

7
82

0.
5

51
0.

6
80

0.
1

35
0.

5
70

0.
4

60
0.

3
75

8.
5

73
0.

5
33

5.
2

80
0.

1
69

0.
5

75
0.

2
10

00
A

lk
.

60
0.

3
62

0
57

0.
2

38
0.

4
52

0
50

0.
2

36
0.

5
33

3.
1

33
8.

9
62

0
28

5.
2

38
8.

4
33

5.
2

42
5.

3
58

8.
2

   
   

 -
C

a2+
67

.2
50

.9
20

0
11

0.
9

70
.5

13
0.

7
11

2.
7

76
.4

10
5.

2
15

0.
4

18
.1

17
0.

5
11

0.
1

17
0.

2
12

0.
1

   
   

 -
M

g2+
65

59
.5

21
2.

4
11

1.
9

89
.7

16
9.

9
11

0.
2

49
.3

12
0.

2
22

9.
5

20
2.

3
54

.5
11

5.
2

44
.3

4
23

0.
2

   
   

 -
T.

H
.

13
3.

2
11

0.
4

41
2.

4
22

2.
7

16
0.

2
30

0.
6

22
2.

9
12

5.
7

22
5.

4
38

0
22

0.
4

22
5.

1
22

5.
3

21
4.

54
35

0.
3

50
0

D
.O

.
7.

55
8

7.
99

9.
1

8
7.

8
7

6.
88

7.
8

7.
1

9
8

8.
1

8
7

   
   

 -
B

.O
.D

0
0

0.
99

0.
8

0.
77

0
0.

7
0.

6
0

0
0

1.
01

0
0

0.
2

   
   

 -
C

l-
20

8.
6

12
0.

3
22

2.
6

49
0.

9
20

5.
4

20
2.

9
25

0.
5

24
3.

2
34

5.
7

21
2.

9
22

0.
9

22
7.

9
23

1.
2

40
8.

2
20

0.
4

25
0

S
O

42-
80

.3
65

.3
13

0.
5

10
1.

5
78

.2
10

0.
7

41
.1

30
45

.4
98

.3
42

.3
10

.3
50

.4
56

.2
78

.5
40

0
N

O
3-

4
6

8
3

5.
2

7
8

6.
4

7.
5

6.
8

6.
5

6
7.

2
6

5
10

N
O

2-
3

5
7

2
2.

22
6

2.
7

2.
4

3
5.

2
2.

44
3.

23
3.

3
2.

6
4.

1
   

   
 -

C
ol

ifo
rm

6
1

6
3

6
0

3
2

8
0

4
2

6
0

4
10

Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007)158



Ta
b

le
 5

: D
et

er
m

in
ed

 P
ar

am
et

er
 o

f t
h

e 
W

at
er

 s
am

p
le

s 
co

lle
ct

ed
 o

n
 1

st
 d

ay
 M

ar
ch

, 2
00

5

S
.N

O
 .1

S
.N

O
. 2

S
.N

O
. 3

S
.N

O
. 4

S
.N

O
. 5

S
.N

O
. 6

S
.N

O
. 7

S
.N

O
. 8

S
.N

O
. 9

S
.N

O
. 1

0
S

.N
O

. 1
1

S
.N

O
. 1

2
S

.N
O

. 1
3

S
.N

O
. 1

4
S

.N
O

. 1
5

W
H

O

pH
8.

1
7.

9
7.

5
7.

2
6.

9
7.

2
7

6.
8

6.
7

8.
1

7.
2

7.
1

6.
9

7.
2

8
6.

5 
– 

8.
5

T.
D

.S
.

80
0.

4
78

0.
1

11
00

85
0.

4
52

0.
6

81
2.

1
38

0.
4

75
0.

3
61

5.
3

78
8.

4
80

0.
5

38
0.

6
82

2.
7

72
0.

6
90

0.
1

10
00

A
lk

.
61

1.
1

60
0.

5
68

0.
6

45
0.

7
51

5
53

0.
3

37
0.

1
35

5.
1

35
0.

4
68

0
28

0.
5

42
0.

6
28

0.
3

43
5.

7
60

0.
1

   
   

 -
C

a2+
50

.2
44

.5
17

0.
1

11
0.

2
11

0.
2

20
0

12
0.

5
80

.9
12

0.
9

13
0.

1
90

.9
12

0.
2

11
0.

32
98

.2
14

0.
2

   
   

 -
M

g2+
95

97
.7

25
8.

5
19

0.
4

80
.7

11
0.

1
11

0.
1

69
.9

11
9

11
2.

7
13

5
11

5.
7

13
0.

7
12

5.
61

18
1.

9
   

   
 -

T.
H

.
14

5.
2

14
2.

2
42

8.
7

30
0.

6
19

0.
9

31
0.

1
23

0.
6

15
0.

7
23

0.
9

35
2.

8
22

5.
9

23
5.

9
24

0.
9

22
3.

81
32

2
50

0
D

.O
.

8
8.

5
8

8.
9

8.
66

8.
2

7.
66

8
7.

8
7.

8
7.

12
8

7
8

8.
1

   
   

 -
B

.O
.D

0.
01

0.
91

0.
78

0.
7

0.
9

0.
1

1
0

0
0.

2
0

0
0

0.
88

0.
1

   
   

 -
C

l-
22

2.
3

13
0.

4
20

7.
5

52
0.

8
21

8.
9

20
0.

4
28

0.
3

26
0.

6
35

5.
3

21
2.

9
22

6.
2

23
5.

4
24

0.
7

43
5.

8
22

3.
6

25
0

S
O

42-
55

.1
60

.8
13

3.
7

90
.8

80
.9

98
.8

48
32

.2
75

.5
11

1.
5

45
.8

19
52

.9
58

.9
11

0.
1

40
0

N
O

3-
5

7
8

6
5.

2
7.

5
8.

3
7.

2
7.

5
6

7
7

7.
4

7
9

10
N

O
2-

4
4.

5
6

4
2.

3
3

3
2.

2
3

2.
2

2.
8

3.
35

2
2.

9
4.

3
   

   
 -

C
ol

ifo
rm

8
0

8
3

5
0

5
1

10
0

5
5

7
0

6
10

p
H

 v
al

u
es

Fig. 1(b): pH values

Months of sample collection

T.
D

.S

Fig. 2 (a): T.D.S

Months of sample collection

T.
D

.S

Fig. 2 (b): T.D.S

Months of sample collection

p
H

 v
al

u
es

Fig. 1(a): pH values

Months of sample collection

Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007) 159



C
h

lo
re

d
es

 i
o

n
s

Fig. 3(b): Chloredes ions

Months of sample collection

C
h

lo
re

d
es

 i
o

n
s

Months of sample collection

Fig. 4(a): Total Hardness

C
h

lo
re

d
es

 i
o

n
s

Fig. 3(a): Chloredes ions

Months of sample collection

Total Hardness [Fig 4(a)&(b)] for all the samples
collected in May 2004 is below 500mg/L, which is
desirable for drinking water. For all the samples
collected before the monsoon, the determined
values for chloride ions (Cl-) were ranging from 120
mg/L to 560.92 mg/L, for sulphate ions (SO4-) from
23.1 mg/L to 144 mg/L and for alkalinity from 285

mg/L to 611.6 mg/L. (Table 1). For all the above
parameters the values are well within the
permissible limit of the drinking water. The amounts
of Nitrate (NO3-) and Nitrite ions (NO2-) present in
all the samples collected in May 2004 were
sufficiently below the permissible limit of drinking
water. All the above-mentioned parameters were
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also determined for the water samples collected from
the same stations during the monsoon i.e. during
month of August and September 2004 as well as
after the monsoon i.e. in the month of January &
March 2005. It was observed that the values of TDS,
total hardness, chloride ions and alkalinity for all the

studied samples collected before monsoon were
comparatively higher due to increased atmospheric
temperature and decreased ground water level.
However during monsoon, due to effective rainwater
harvesting through specifically designed harvesting
pits, these values were lowered. Similarly, after the

Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007) 161



monsoon i.e. in January and March when water level
again started going down the values of these
parameters star ted increasing gradually.
A comparative trend for some studied parameters
is shown in [Fig 1(a)&(b)],  [Fig 2 (a)&(b)],
[Fig 3(a)&(b)], [Fig 4(a)&(b)], [Fig 5(a)&(b)],
[Fig 6(a)&(b)].

Dissolved oxygen contents for all the
studied water samples were found very from 7mg/
L to 9mg/L, which were almost unaffected by
rainwater harvesting. Very low values of BOD
ranging from 0.00 to 1.60 mg/L for all the studied
samples collected before and after harvesting
indicate that all these water samples were free from
microorganism as well as organic pollutants and
are therefore safe for drinking.

It was found that for all the fifteen water
samples collected before monsoon the coliform
count was ranging from 00 to 4 coliform colony /
100 ml which is quite less than the permissible limit
(<10 coliform colony/100 ml). However the number
of coliform organism were detected more in few
water samples (8 to 12 coliform colony /100ml)
collected during monsoon but these numbers as
per Bureau of Indian standard specification & WHO
for drinking water were below the permissible limit
except the numbers of one sample i.e. 12 coliform
colony /100ml. The reason for more number of
coliform present in the underground water during
monsoon is attributed to the contamination of
rainwater by the atmospheric organic pollutants and
microorganism.
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Fig. 7(a) Map of Dwarka (Delhi)

Fig. 7(b) Sampling Sites

Table 6: Determined Parameters of the Water samples collected from rainfall
on 8th day of July, 2004 (R1) & 3rd day of August, 2004 (R2)

pH T.D.S.Alk. Ca2+ Mg2+ T.H. D.O. B.O.D. Cl- SO4
2- NO3

- NO2
-

R1 6.5 65 80 9.5 21.9 31.4 5.1 0.51 42.6 10 7.5 1.8
R2 6.9 62 77 9 18.1 33 4 0 33 8.7 7.7 2.2

Note : From Table 1-6

T.D.S., Alk., Ca2+, Mg2+,T.H., D.O.,B.O.D.,Cl- and SO4
2- in mg/ltr. ,NO3

- and NO2
- in

microgram./ltr, whereas coliform in coliform colony /100ml
T.D.S. - Total Dossolved Solid D.O. - Dossolved Oxygen
B.O.D. - Biological Oxygen Demand S.NO .- Sample Number
T.H. - Total Hardness Alk. - Alkalinity

Conclusion
The physico-chemical studies, which have

been performed for various samples of water
collected before and after monsoon, show that the
hardness, alkalinity, T.D.S, NO3

-, NO2
- SO4

2- and Cl -

of almost all the samples have been decreased
appreciably due to the mixing of rain water to the
under ground water. Thus, indicative parameters e.g.
pH, T.D.S., alkalinity, etc. performed before and after
monsoon indicate that rainwater harvesting suitably

affects the quality of ground water. And rainwater
harvesting has proved its utility for the above-
mentioned sites.

ACKNOWLEDGEMENTS

Authors are thankful to Prof. Masood Alam,
Head, Depar tment of Applied Sciences &
Humanities, for his kind cooperation and facilities
in order to complete this work.

Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007) 163



REFERENCES

1. Government of India, Report of Ministry of
Water resources (2003).

2. Tripathi, A.K. et al,  Study of Rainwater
Harvesting Potential of Zura village of Kutch
district of Gujrat., J.Hum. E. Col., 18(1):
63-67 (2005).

3. Standard methods for examination of water
and waist water, 16th ed.). APHA, AWWA and
WPCF Inc, New York (1985 ).

4. G.W.T. bore well and water shed records of
Solapur city G.S.D.A., Govt. of  Maharastra,
India (2001).

5. Dara, S.S., A text book of Engineering
chemistry, S. Chand and Company Ltd., New
Delhi, India (1997).

6. Goldman CR & A.Z. Horne, 1983. Limnology
international student edition Mc. Graw Hill,
Inc.

7. Jameel Abdul, A. et al, Impact of Discharge
of sewage on the quality of Uyyakondan
channel water of River Cauvery at
Tiruchirapalli, Indian  Journal of
Environmental Protection, 23(6): 660-662
(2003).

8. WHO, Guidelines for drinking water quality,
1, Recommendations world health
organization, Geneva (1984).

9. ICMR standards, standard method  for the
examination of water, (1985).

10. Convey E.J., Mean geochemical data in

relation to oceanin, Proc Irish acad., 119-159
(1984).

11. Vogel Al, 1978.Text Book of quantitative
inorganic inorganic analysis” 4th edition ELBS,
London.

12. Pandey, D.N. et al, Rainwater Harvesting as
an adaptation to climate change. Current
Science, 85(1) (2003).

13. Anthony, T. et al, 10-14 November. Water
quality treatment process in domestic
rainwater harvesting systems. The institution
of Engineers, Australia, 28th International
Hydrology and water resources symposium,
Wollongong, Australia (2003).

14. Pandey, R. et al, Influence of surface water
harvesting on ground water regime – a case
of village Razam, 30th WEDC International
conference, Vientiane, Lao DDR (2004).

15. Agarwal, Anil, Rainwater Harvesting in a new
age: when modern ground water and river
exploitation has reached its limits. stolkholm
International water institute, Paper-2 Sweden
(1998).

16. Todd, D.K., Ground water Hydrology. 2nd

Edition John Wiley, New York (1995).
17. Central Ground water Board (C.G.W.B.),

Artificial recharge project in orange growing
area, Jalgaon District, Maharastra (1998).

18. Soltan, M.E., Chemosphere, 37(4): 735-745
(1998).

Siddiqi & Hasan, Curr. World Environ.,  Vol. 2(2), 155-164 (2007)164


