
 

 

 
 
 
 

CHAPTER 8 



 

 

 
APPENDIX – A81.1 

 
Town-wise Population, Sewage 

 Generation and BOD Load Generation 



 

A81- 1 

A81.1 Town-wise Population, Sewage Generation and BOD Load Generation 
 
 

Ta
bl

e A
81

.1
.1

  
To

w
n-

w
is

e 
Po

pu
la

tio
n 

(P
er

so
n)

A
re

a

(k
m

2 )
20

06
20

11
20

16
20

21
20

25
20

06
20

11
20

16
20

21
20

25
1

K
ea

m
ar

i
   

   
U

rb
an

iz
ed

 A
re

a 
1

2.
5

82
,0

95
86

,7
20

92
,2

64
98

,7
40

10
3,

92
0

20
,5

24
38

,7
96

59
,4

86
83

,1
49

10
3,

92
0

   
   

U
rb

an
iz

ed
 A

re
a 

2
7.

8
20

8,
09

6
21

6,
04

8
22

5,
58

0
23

6,
71

4
24

5,
62

2
14

5,
66

7
16

8,
29

0
19

3,
52

4
22

1,
76

4
24

5,
62

2
   

   
U

rb
an

iz
ed

 A
re

a 
3

3.
9

13
7,

12
7

14
0,

86
6

14
5,

34
9

15
0,

58
5

15
4,

77
3

95
,9

89
10

9,
72

7
12

4,
69

4
14

1,
07

4
15

4,
77

3
   

   
O

th
er

41
5.

6
22

9,
83

1
59

5,
21

9
1,

03
3,

20
2

1,
54

4,
75

2
1,

95
3,

99
3

4,
59

7
11

,9
04

20
,6

64
86

5,
06

1
1,

95
3,

99
3

   
   

To
ta

l
42

9.
8

65
7,

14
9

1,
03

8,
85

3
1,

49
6,

39
5

2,
03

0,
79

1
2,

45
8,

30
8

26
6,

77
7

32
8,

71
7

39
8,

36
8

1,
31

1,
04

8
2,

45
8,

30
8

2
SI

TE
25

.4
72

0,
06

8
77

2,
63

7
83

5,
65

1
90

9,
24

9
96

8,
12

7
18

0,
01

7
34

5,
65

3
53

8,
77

5
76

5,
68

3
96

8,
12

7
3

B
al

di
a

29
.2

64
3,

78
2

78
4,

29
4

95
2,

72
3

1,
14

9,
44

4
1,

30
6,

82
1

64
,3

78
26

4,
18

3
54

6,
56

2
93

1,
65

5
1,

30
6,

82
1

4
O

ra
ng

i
23

.5
1,

11
6,

96
2

1,
21

0,
96

3
1,

32
3,

64
1

1,
45

5,
24

6
1,

56
0,

53
0

11
1,

69
6

40
7,

90
3

75
9,

35
2

1,
17

9,
51

5
1,

56
0,

53
0

5
Ly

ar
i

8.
0

92
5,

70
8

93
8,

85
4

95
4,

61
1

97
3,

01
6

98
7,

74
0

37
0,

28
3

52
3,

78
2

68
3,

30
1

85
0,

10
9

98
7,

74
0

6
Sa

dd
ar

24
.1

94
5,

82
9

99
9,

11
7

1,
06

2,
99

4
1,

13
7,

60
0

1,
19

7,
28

5
66

2,
08

0
77

8,
26

0
91

1,
93

7
1,

06
5,

75
2

1,
19

7,
28

5
7

Ja
m

sh
ed

23
.4

1,
13

8,
68

0
1,

26
5,

61
1

1,
41

7,
76

3
1,

59
5,

47
1

1,
73

7,
63

7
79

7,
07

6
98

5,
84

4
1,

21
6,

29
1

1,
49

4,
70

4
1,

73
7,

63
7

8
G

ul
sh

an
-e

-Iq
ba

l
53

.7
1,

02
7,

45
4

1,
43

3,
01

0
1,

91
9,

14
5

2,
48

6,
93

6
2,

94
1,

16
9

15
4,

11
8

53
5,

49
3

1,
14

6,
43

7
2,

04
1,

90
5

2,
94

1,
16

9
9

Sh
ah

 F
ai

sa
l

11
.7

51
5,

50
8

54
4,

55
3

57
9,

36
8

62
0,

03
1

65
2,

56
1

10
3,

10
2

22
3,

55
3

35
9,

81
8

51
5,

60
5

65
2,

56
1

10
La

nd
hi

39
.1

1,
05

6,
81

2
1,

28
7,

47
1

1,
56

3,
96

0
1,

88
6,

89
0

2,
14

5,
23

4
21

1,
36

2
52

8,
54

1
97

1,
30

1
1,

56
9,

09
8

2,
14

5,
23

4
11

K
or

an
gi

41
.5

88
4,

42
8

1,
16

8,
02

0
1,

50
7,

95
9

1,
90

4,
99

7
2,

22
2,

62
7

44
2,

21
4

73
7,

69
7

1,
15

0,
81

1
1,

70
4,

47
1

2,
22

2,
62

7
12

N
or

th
 N

az
im

ab
ad

16
.7

76
5,

82
0

83
0,

19
1

90
7,

35
2

99
7,

47
4

1,
06

9,
57

2
68

9,
23

8
76

9,
01

9
90

7,
35

2
99

7,
47

4
1,

06
9,

57
2

13
N

ew
 K

ar
ac

hi
20

.5
1,

05
0,

26
1

1,
10

9,
43

3
1,

18
0,

36
3

1,
26

3,
20

7
1,

32
9,

48
2

52
5,

13
1

70
0,

69
5

90
0,

80
3

1,
13

0,
23

8
1,

32
9,

48
2

14
G

ul
be

rg
13

.8
69

9,
91

0
75

8,
74

1
82

9,
26

1
91

1,
62

7
97

7,
52

0
62

9,
91

9
70

2,
83

4
82

9,
26

1
91

1,
62

7
97

7,
52

0
15

Li
aq

ua
ta

ba
d

10
.9

98
8,

28
4

1,
00

2,
31

8
1,

01
9,

14
1

1,
03

8,
79

0
1,

05
4,

50
9

88
9,

45
6

92
8,

46
3

1,
01

9,
14

1
1,

03
8,

79
0

1,
05

4,
50

9
16

M
al

ir
17

.8
62

1,
34

8
70

7,
46

5
81

0,
69

2
93

1,
25

8
1,

02
7,

71
1

21
7,

47
2

36
8,

62
7

56
1,

08
4

80
3,

82
3

1,
02

7,
71

1
17

B
in

 Q
as

im
   

   
U

rb
an

iz
ed

 A
re

a 
1

21
.1

44
9,

68
3

59
3,

86
0

76
6,

69
0

96
8,

57
4

1,
13

0,
05

3
89

,9
37

24
3,

79
5

47
6,

15
5

80
5,

44
6

1,
13

0,
05

3
   

   
O

th
er

53
7.

2
12

2,
91

3
45

5,
11

3
85

3,
30

9
1,

31
8,

36
7

1,
69

0,
44

2
2,

45
8

9,
10

2
17

,0
66

73
8,

28
6

1,
69

0,
44

2
   

   
To

ta
l

55
8.

3
57

2,
59

6
1,

04
8,

97
3

1,
61

9,
99

9
2,

28
6,

94
1

2,
82

0,
49

5
92

,3
95

25
2,

89
7

49
3,

22
1

1,
54

3,
73

2
2,

82
0,

49
5

18
G

ad
ap

   
   

U
rb

an
iz

ed
 A

re
a 

1
5.

3
13

5,
76

5
14

3,
41

5
15

2,
58

4
16

3,
29

3
17

1,
86

0
67

,8
83

90
,5

78
11

6,
44

6
14

6,
10

4
17

1,
86

0
   

   
U

rb
an

iz
ed

 A
re

a 
2

20
.9

17
8,

45
8

22
6,

21
7

30
0,

85
0

42
9,

28
6

67
7,

71
4

17
,8

46
76

,1
99

17
2,

59
3

34
7,

94
8

67
7,

71
4

   
   

O
th

er
1,

41
3.

7
27

0,
13

9
96

6,
03

3
1,

78
2,

80
7

2,
69

5,
50

8
3,

27
9,

99
1

5,
40

3
19

,3
21

35
,6

56
1,

50
9,

48
4

3,
27

9,
99

1
   

   
To

ta
l

1,
43

9.
9

58
4,

36
2

1,
33

5,
66

5
2,

23
6,

24
1

3,
28

8,
08

7
4,

12
9,

56
5

91
,1

32
18

6,
09

8
32

4,
69

5
2,

00
3,

53
6

4,
12

9,
56

5
Su

b-
To

ta
l

2,
78

7.
3

14
,9

14
,9

61
18

,2
36

,1
69

22
,2

17
,2

59
26

,8
67

,0
55

30
,5

86
,8

93
6,

49
7,

84
6

9,
56

8,
25

9
13

,7
18

,5
10

21
,8

58
,7

65
30

,5
86

,8
93

19
C

an
to

nm
en

t
   

   
K

ar
ac

hi
 C

an
to

nm
en

t
5.

7
22

,0
67

28
,0

25
35

,1
66

43
,5

07
50

,1
80

19
,8

60
25

,2
23

31
,6

49
39

,1
56

50
,1

80
   

   
C

lif
to

n 
C

an
to

nn
m

en
t

3.
4

13
,2

40
16

,8
15

21
,1

00
26

,1
04

30
,1

08
11

,9
16

15
,1

34
18

,9
90

23
,4

94
30

,1
08

   
   

Fa
is

al
 C

an
to

nm
en

t
33

.9
13

0,
93

1
16

6,
28

1
20

8,
65

4
25

8,
14

4
29

7,
73

7
11

7,
83

8
14

9,
65

3
18

7,
78

9
23

2,
33

0
29

7,
73

7
   

   
M

al
ir 

C
an

to
nm

en
t

71
.4

27
6,

08
3

35
0,

62
2

43
9,

97
0

54
4,

32
7

62
7,

81
2

24
8,

47
5

31
5,

56
0

39
5,

97
3

48
9,

89
4

62
7,

81
2

   
   

K
or

an
gi

 C
re

ek
 C

an
to

nm
en

t
12

.4
48

,0
58

61
,0

31
76

,5
85

94
,7

51
10

9,
28

2
43

,2
52

54
,9

28
68

,9
27

85
,2

76
10

9,
28

2
   

   
To

ta
l

12
6.

8
49

0,
37

9
62

2,
77

4
78

1,
47

5
96

6,
83

3
1,

11
5,

11
9

44
1,

34
1

56
0,

49
8

70
3,

32
8

87
0,

15
0

1,
11

5,
11

9
20

D
ef

en
ce

38
.3

39
6,

25
2

48
2,

73
7

58
6,

40
7

70
7,

49
0

80
4,

35
6

11
8,

87
6

14
4,

82
1

17
5,

92
2

45
9,

86
9

80
4,

35
6

Su
b-

To
ta

l
16

5.
1

88
6,

63
1

1,
10

5,
51

1
1,

36
7,

88
2

1,
67

4,
32

3
1,

91
9,

47
5

56
0,

21
7

70
5,

31
9

87
9,

25
0

1,
33

0,
01

9
1,

91
9,

47
5

To
ta

l
2,

95
2.

4
15

,8
01

,5
92

19
,3

41
,6

80
23

,5
85

,1
41

28
,5

41
,3

78
32

,5
06

,3
68

7,
05

8,
06

3
10

,2
73

,5
78

14
,5

97
,7

60
23

,1
88

,7
84

32
,5

06
,3

68

Po
pu

la
tio

n 
in

 S
ew

er
 C

ov
er

ed
 A

re
a

To
ta

l P
op

ul
at

io
n

N
o.

To
w

n



 

A81- 2 

Ta
bl

e A
81

.1
.2

  
To

w
n-

w
is

e 
Se

w
ag

e 
G

en
er

at
io

n 
(T

ot
al

) 
(m

3 /d
)

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

1
K

ea
m

ar
i

   
   

U
rb

an
iz

ed
 A

re
a 

1
3,

71
5

3,
92

7
4,

44
6

5,
40

5
6,

21
6

1,
17

9
1,

51
7

1,
80

8
2,

02
2

2,
14

3
4,

89
4

5,
44

4
6,

25
4

7,
42

7
8,

35
9

   
   

U
rb

an
iz

ed
 A

re
a 

2
9,

41
6

9,
78

3
10

,8
71

12
,9

58
14

,6
91

3,
27

7
4,

13
6

4,
83

6
5,

28
1

5,
53

6
12

,6
93

13
,9

19
15

,7
07

18
,2

39
20

,2
27

   
   

U
rb

an
iz

ed
 A

re
a 

3
6,

20
5

6,
37

9
7,

00
5

8,
24

3
9,

25
7

1,
97

3
2,

48
2

2,
89

5
3,

15
0

3,
27

7
8,

17
8

8,
86

1
9,

90
0

11
,3

93
12

,5
34

   
   

O
th

er
10

,4
00

26
,9

53
49

,7
92

84
,5

59
11

6,
87

2
3,

28
5

10
,4

10
20

,2
46

31
,6

50
40

,2
95

13
,6

85
37

,3
63

70
,0

38
11

6,
20

9
15

7,
16

7
   

   
To

ta
l

29
,7

36
47

,0
42

72
,1

14
11

1,
16

5
14

7,
03

6
9,

71
4

18
,5

45
29

,7
85

42
,1

03
51

,2
51

39
,4

50
65

,5
87

10
1,

89
9

15
3,

26
8

19
8,

28
7

2
SI

TE
34

,0
21

36
,5

32
42

,0
50

51
,9

70
60

,4
63

36
,6

79
38

,8
11

41
,8

22
46

,8
70

49
,8

64
70

,7
00

75
,3

43
83

,8
72

98
,8

40
11

0,
32

7
3

B
al

di
a

27
,1

71
33

,1
27

42
,8

26
58

,6
89

72
,9

08
7,

43
9

11
,6

79
16

,2
94

20
,5

09
23

,4
69

34
,6

10
44

,8
06

59
,1

20
79

,1
98

96
,3

77
4

O
ra

ng
i

47
,1

42
51

,1
48

59
,4

99
74

,3
03

87
,0

62
9,

57
8

10
,7

55
12

,1
62

14
,1

97
15

,4
74

56
,7

20
61

,9
03

71
,6

61
88

,5
00

10
2,

53
6

5
Ly

ar
i

39
,0

70
39

,6
55

42
,9

11
49

,6
81

55
,1

06
9,

71
8

9,
95

1
10

,2
90

11
,0

75
11

,3
92

48
,7

88
49

,6
06

53
,2

01
60

,7
56

66
,4

98
6

Sa
dd

ar
56

,8
07

60
,0

53
67

,9
97

82
,6

57
95

,0
55

91
,1

43
93

,0
57

97
,3

48
10

7,
04

4
11

2,
40

9
14

7,
95

0
15

3,
11

0
16

5,
34

5
18

9,
70

1
20

7,
46

4
7

Ja
m

sh
ed

61
,2

48
68

,1
27

81
,2

20
10

3,
81

9
12

3,
54

8
13

,2
60

16
,4

22
19

,8
11

23
,5

27
25

,9
57

74
,5

08
84

,5
49

10
1,

03
1

12
7,

34
6

14
9,

50
5

8
G

ul
sh

an
-e

-Iq
ba

l
60

,3
45

84
,2

28
12

0,
04

7
17

6,
70

1
22

8,
33

9
35

,4
03

48
,0

65
63

,7
22

85
,6

45
10

1,
60

9
95

,7
48

13
2,

29
3

18
3,

76
9

26
2,

34
6

32
9,

94
8

9
Sh

ah
 F

ai
sa

l
26

,3
48

27
,8

54
31

,5
38

38
,3

38
44

,0
88

22
,2

65
23

,2
60

24
,7

14
27

,3
00

28
,7

44
48

,6
13

51
,1

14
56

,2
52

65
,6

38
72

,8
32

10
La

nd
hi

44
,6

04
54

,3
80

70
,3

02
96

,3
42

11
9,

68
3

24
,6

41
28

,8
07

34
,3

32
43

,0
16

49
,0

97
69

,2
45

83
,1

87
10

4,
63

4
13

9,
35

8
16

8,
78

0
11

K
or

an
gi

37
,3

28
49

,3
35

67
,7

85
97

,2
67

12
4,

00
1

25
,3

18
31

,6
40

39
,6

83
51

,9
24

60
,7

25
62

,6
46

80
,9

75
10

7,
46

8
14

9,
19

1
18

4,
72

6
12

N
or

th
 N

az
im

ab
ad

43
,5

79
47

,2
77

54
,9

91
68

,6
67

80
,4

53
9,

26
8

10
,1

17
11

,2
40

13
,1

20
14

,3
00

52
,8

47
57

,3
94

66
,2

31
81

,7
87

94
,7

53
13

N
ew

 K
ar

ac
hi

44
,3

27
46

,8
60

53
,0

59
64

,4
98

74
,1

72
9,

64
9

10
,3

56
11

,2
60

12
,7

77
13

,6
58

53
,9

76
57

,2
16

64
,3

19
77

,2
75

87
,8

30
14

G
ul

be
rg

38
,9

11
42

,2
14

49
,1

01
61

,3
12

71
,8

36
8,

44
4

9,
35

0
10

,4
78

12
,2

11
13

,2
97

47
,3

55
51

,5
64

59
,5

79
73

,5
23

85
,1

33
15

Li
aq

ua
ta

ba
d

51
,3

15
52

,0
83

56
,3

59
65

,2
50

72
,3

76
11

,3
03

11
,3

01
11

,5
20

12
,4

67
12

,8
64

62
,6

18
63

,3
84

67
,8

79
77

,7
17

85
,2

40
16

M
al

ir
28

,3
25

32
,2

75
39

,3
61

51
,3

58
61

,9
29

51
,2

68
54

,6
25

60
,2

58
71

,0
97

78
,2

69
79

,5
93

86
,9

00
99

,6
19

12
2,

45
5

14
0,

19
8

17
B

in
 Q

as
im

   
   

U
rb

an
iz

ed
 A

re
a 

1
20

,9
34

27
,6

67
38

,0
14

54
,5

48
69

,5
40

40
,1

34
51

,4
50

65
,4

74
84

,9
07

98
,7

89
61

,0
68

79
,1

17
10

3,
48

8
13

9,
45

5
16

8,
32

9
   

   
O

th
er

5,
72

2
21

,2
03

42
,3

08
74

,2
48

10
4,

02
5

10
,9

70
39

,4
29

72
,8

70
11

5,
57

2
14

7,
77

8
16

,6
92

60
,6

32
11

5,
17

8
18

9,
82

0
25

1,
80

3
   

   
To

ta
l

26
,6

56
48

,8
70

80
,3

22
12

8,
79

6
17

3,
56

5
51

,1
04

90
,8

79
13

8,
34

4
20

0,
47

9
24

6,
56

7
77

,7
60

13
9,

74
9

21
8,

66
6

32
9,

27
5

42
0,

13
2

18
G

ad
ap

   
   

U
rb

an
iz

ed
 A

re
a 

1
5,

73
0

6,
05

8
6,

85
9

8,
33

8
9,

58
8

9,
54

6
16

,9
18

23
,0

06
7,

11
7

5,
11

0
15

,2
76

22
,9

76
29

,8
65

15
,4

55
14

,6
98

   
   

U
rb

an
iz

ed
 A

re
a 

2
7,

53
2

9,
55

5
13

,5
24

21
,9

19
37

,8
10

2,
50

9
14

,2
29

34
,1

01
16

,9
49

20
,1

50
10

,0
41

23
,7

84
47

,6
25

38
,8

68
57

,9
60

   
   

O
th

er
11

,4
02

40
,8

03
80

,1
40

13
7,

62
9

18
2,

99
1

76
0

3,
60

8
7,

04
6

73
,5

26
97

,5
20

12
,1

62
44

,4
11

87
,1

86
21

1,
15

5
28

0,
51

1
   

   
To

ta
l

24
,6

64
56

,4
16

10
0,

52
3

16
7,

88
6

23
0,

38
9

12
,8

15
34

,7
55

64
,1

53
97

,5
92

12
2,

78
0

37
,4

79
91

,1
71

16
4,

67
6

26
5,

47
8

35
3,

16
9

Su
b-

To
ta

l
72

1,
59

7
87

7,
47

6
1,

13
2,

00
5

1,
54

8,
69

9
1,

92
2,

00
9

43
9,

00
9

55
2,

37
5

69
7,

21
6

89
2,

95
3

1,
03

1,
72

6
1,

16
0,

60
6

1,
42

9,
85

1
1,

82
9,

22
1

2,
44

1,
65

2
2,

95
3,

73
5

19
C

an
to

nm
en

t
   

   
K

ar
ac

hi
 C

an
to

nm
en

t
93

1
1,

18
4

1,
58

1
2,

22
1

2,
80

0
1,

25
9

1,
56

4
1,

94
7

2,
47

9
2,

85
8

2,
19

0
2,

74
8

3,
52

8
4,

70
0

5,
65

8
   

   
C

lif
to

n 
C

an
to

nn
m

en
t

55
9

71
0

94
8

1,
33

3
1,

68
0

75
6

93
9

1,
16

8
1,

48
8

1,
71

5
1,

31
5

1,
64

9
2,

11
6

2,
82

1
3,

39
5

   
   

Fa
is

al
 C

an
to

nm
en

t
5,

52
6

7,
02

3
9,

37
9

13
,1

80
16

,6
11

7,
47

1
9,

28
4

11
,5

48
14

,7
13

16
,9

53
12

,9
97

16
,3

07
20

,9
27

27
,8

93
33

,5
64

   
   

M
al

ir 
C

an
to

nm
en

t
11

,6
52

14
,8

10
19

,7
77

27
,7

93
35

,0
26

15
,7

56
19

,5
78

24
,3

50
31

,0
24

35
,7

47
27

,4
08

34
,3

88
44

,1
27

58
,8

17
70

,7
73

   
   

K
or

an
gi

 C
re

ek
 C

an
to

nm
en

t
2,

02
8

2,
57

8
3,

44
3

4,
83

8
6,

09
7

2,
74

2
3,

40
8

4,
23

8
5,

40
0

6,
22

3
4,

77
0

5,
98

6
7,

68
1

10
,2

38
12

,3
20

   
   

To
ta

l
20

,6
96

26
,3

05
35

,1
28

49
,3

65
62

,2
14

27
,9

84
34

,7
73

43
,2

51
55

,1
04

63
,4

96
48

,6
80

61
,0

78
78

,3
79

10
4,

46
9

12
5,

71
0

20
D

ef
en

ce
37

,6
29

45
,8

77
59

,3
09

81
,2

78
10

0,
96

9
8,

31
3

9,
71

3
11

,5
85

14
,5

52
16

,6
35

45
,9

42
55

,5
90

70
,8

94
95

,8
30

11
7,

60
4

Su
b-

To
ta

l
58

,3
25

72
,1

82
94

,4
37

13
0,

64
3

16
3,

18
3

36
,2

97
44

,4
86

54
,8

36
69

,6
56

80
,1

31
94

,6
22

11
6,

66
8

14
9,

27
3

20
0,

29
9

24
3,

31
4

To
ta

l
77

9,
92

2
94

9,
65

8
1,

22
6,

44
2

1,
67

9,
34

2
2,

08
5,

19
2

47
5,

30
6

59
6,

86
1

75
2,

05
2

96
2,

60
9

1,
11

1,
85

7
1,

25
5,

22
8

1,
54

6,
51

9
1,

97
8,

49
4

2,
64

1,
95

1
3,

19
7,

04
9

To
ta

l
N

o.
To

w
n

D
om

es
tic

N
on

-D
om

es
tic



 

A81- 3 

Ta
bl

e A
81

.1
.3

  
To

w
n-

w
is

e 
Se

w
ag

e 
G

en
er

at
io

n 
in

 S
ew

er
 C

ov
er

ed
 A

re
a 

(m
3 /d

)

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

1
K

ea
m

ar
i

   
   

U
rb

an
iz

ed
 A

re
a 

1
92

9
1,

75
7

2,
86

7
4,

55
2

6,
21

6
29

5
67

9
1,

16
6

1,
70

3
2,

14
3

1,
22

4
2,

43
6

4,
03

3
6,

25
5

8,
35

9
   

   
U

rb
an

iz
ed

 A
re

a 
2

6,
59

1
7,

62
1

9,
32

6
12

,1
39

14
,6

91
2,

29
4

3,
22

2
4,

14
9

4,
94

7
5,

53
6

8,
88

5
10

,8
43

13
,4

75
17

,0
86

20
,2

27
   

   
U

rb
an

iz
ed

 A
re

a 
3

4,
34

3
4,

96
9

6,
00

9
7,

72
2

9,
25

7
1,

38
1

1,
93

3
2,

48
4

2,
95

1
3,

27
7

5,
72

4
6,

90
2

8,
49

3
10

,6
73

12
,5

34
   

   
O

th
er

20
8

53
9

99
6

47
,3

53
11

6,
87

2
66

20
8

40
5

17
,7

24
40

,2
95

27
4

74
7

1,
40

1
65

,0
77

15
7,

16
7

   
   

To
ta

l
12

,0
71

14
,8

86
19

,1
98

71
,7

66
14

7,
03

6
4,

03
6

6,
04

2
8,

20
4

27
,3

25
51

,2
51

16
,1

07
20

,9
28

27
,4

02
99

,0
91

19
8,

28
7

2
SI

TE
8,

50
5

16
,3

43
27

,1
11

43
,7

64
60

,4
63

9,
17

0
17

,3
63

26
,9

64
39

,4
69

49
,8

64
17

,6
75

33
,7

06
54

,0
75

83
,2

33
11

0,
32

7
3

B
al

di
a

2,
71

7
11

,1
58

24
,5

69
47

,5
69

72
,9

08
74

4
3,

93
4

9,
34

8
16

,6
23

23
,4

69
3,

46
1

15
,0

92
33

,9
17

64
,1

92
96

,3
77

4
O

ra
ng

i
4,

71
4

17
,2

29
34

,1
34

60
,2

24
87

,0
62

95
8

3,
62

3
6,

97
7

11
,5

07
15

,4
74

5,
67

2
20

,8
52

41
,1

11
71

,7
31

10
2,

53
6

5
Ly

ar
i

15
,6

28
22

,1
23

30
,7

15
43

,4
06

55
,1

06
3,

88
7

5,
55

2
7,

36
5

9,
67

6
11

,3
92

19
,5

15
27

,6
75

38
,0

80
53

,0
82

66
,4

98
6

Sa
dd

ar
39

,7
65

46
,7

78
58

,3
34

77
,4

36
95

,0
55

63
,8

00
72

,4
87

83
,5

14
10

0,
28

3
11

2,
40

9
10

3,
56

5
11

9,
26

5
14

1,
84

8
17

7,
71

9
20

7,
46

4
7

Ja
m

sh
ed

42
,8

74
53

,0
68

69
,6

78
97

,2
62

12
3,

54
8

9,
28

2
12

,7
92

16
,9

96
22

,0
41

25
,9

57
52

,1
56

65
,8

60
86

,6
74

11
9,

30
3

14
9,

50
5

8
G

ul
sh

an
-e

-Iq
ba

l
9,

05
2

31
,4

74
71

,7
13

14
5,

08
0

22
8,

33
9

5,
31

0
17

,9
61

38
,0

66
70

,3
19

10
1,

60
9

14
,3

62
49

,4
35

10
9,

77
9

21
5,

39
9

32
9,

94
8

9
Sh

ah
 F

ai
sa

l
5,

27
0

11
,4

35
19

,5
87

31
,8

81
44

,0
88

4,
45

3
9,

54
9

15
,3

49
22

,7
02

28
,7

44
9,

72
3

20
,9

84
34

,9
36

54
,5

83
72

,8
32

10
La

nd
hi

8,
92

1
22

,3
24

43
,6

61
80

,1
16

11
9,

68
3

4,
92

8
11

,8
26

21
,3

22
35

,7
71

49
,0

97
13

,8
49

34
,1

50
64

,9
83

11
5,

88
7

16
8,

78
0

11
K

or
an

gi
18

,6
64

31
,1

59
51

,7
30

87
,0

28
12

4,
00

1
12

,6
59

19
,9

83
30

,2
84

46
,4

58
60

,7
25

31
,3

23
51

,1
42

82
,0

14
13

3,
48

6
18

4,
72

6
12

N
or

th
 N

az
im

ab
ad

39
,2

21
43

,7
94

54
,9

91
68

,6
67

80
,4

53
8,

34
1

9,
37

2
11

,2
40

13
,1

20
14

,3
00

47
,5

62
53

,1
66

66
,2

31
81

,7
87

94
,7

53
13

N
ew

 K
ar

ac
hi

22
,1

64
29

,5
96

40
,4

92
57

,7
08

74
,1

72
4,

82
5

6,
54

1
8,

59
3

11
,4

32
13

,6
58

26
,9

89
36

,1
37

49
,0

85
69

,1
40

87
,8

30
14

G
ul

be
rg

35
,0

20
39

,1
04

49
,1

01
61

,3
12

71
,8

36
7,

60
0

8,
66

1
10

,4
78

12
,2

11
13

,2
97

42
,6

20
47

,7
65

59
,5

79
73

,5
23

85
,1

33
15

Li
aq

ua
ta

ba
d

46
,1

83
48

,2
45

56
,3

59
65

,2
50

72
,3

76
10

,1
73

10
,4

68
11

,5
20

12
,4

67
12

,8
64

56
,3

56
58

,7
13

67
,8

79
77

,7
17

85
,2

40
16

M
al

ir
9,

91
4

16
,8

17
27

,2
42

44
,3

30
61

,9
29

17
,9

44
28

,4
63

41
,7

05
61

,3
68

78
,2

69
27

,8
58

45
,2

80
68

,9
47

10
5,

69
8

14
0,

19
8

17
B

in
 Q

as
im

   
   

U
rb

an
iz

ed
 A

re
a 

1
4,

18
7

11
,3

58
23

,6
09

45
,3

61
69

,5
40

8,
02

7
21

,1
22

40
,6

63
70

,6
07

98
,7

89
12

,2
14

32
,4

80
64

,2
72

11
5,

96
8

16
8,

32
9

   
   

O
th

er
11

4
42

4
84

6
41

,5
79

10
4,

02
5

21
9

78
9

1,
45

7
64

,7
20

14
7,

77
8

33
3

1,
21

3
2,

30
3

10
6,

29
9

25
1,

80
3

   
   

To
ta

l
4,

30
1

11
,7

82
24

,4
55

86
,9

40
17

3,
56

5
8,

24
6

21
,9

11
42

,1
20

13
5,

32
7

24
6,

56
7

12
,5

47
33

,6
93

66
,5

75
22

2,
26

7
42

0,
13

2
18

G
ad

ap
   

   
U

rb
an

iz
ed

 A
re

a 
1

2,
86

5
3,

82
6

5,
23

4
7,

46
0

9,
58

8
4,

77
3

10
,6

85
17

,5
57

6,
36

8
5,

11
0

7,
63

8
14

,5
11

22
,7

91
13

,8
28

14
,6

98
   

   
U

rb
an

iz
ed

 A
re

a 
2

75
3

3,
21

8
7,

75
8

17
,7

66
37

,8
10

25
1

4,
79

3
19

,5
63

13
,7

38
20

,1
50

1,
00

4
8,

01
1

27
,3

21
31

,5
04

57
,9

60
   

   
O

th
er

22
8

81
6

1,
60

3
77

,0
72

18
2,

99
1

15
72

14
1

41
,1

75
97

,5
20

24
3

88
8

1,
74

4
11

8,
24

7
28

0,
51

1
   

   
To

ta
l

3,
84

6
7,

86
0

14
,5

95
10

2,
29

8
23

0,
38

9
5,

03
9

15
,5

50
37

,2
61

61
,2

81
12

2,
78

0
8,

88
5

23
,4

10
51

,8
56

16
3,

57
9

35
3,

16
9

Su
b-

To
ta

l
32

8,
83

0
47

5,
17

5
71

7,
66

5
1,

27
2,

03
7

1,
92

2,
00

9
18

1,
39

5
28

2,
07

8
42

7,
30

6
70

9,
38

0
1,

03
1,

72
6

51
0,

22
5

75
7,

25
3

1,
14

4,
97

1
1,

98
1,

41
7

2,
95

3,
73

5
19

Ca
nt

on
m

en
t

   
   

K
ar

ac
hi

 C
an

to
nm

en
t

83
8

1,
06

5
1,

42
3

1,
99

9
2,

80
0

1,
13

3
1,

40
8

1,
75

2
2,

23
1

2,
85

8
1,

97
1

2,
47

3
3,

17
5

4,
23

0
5,

65
8

   
   

C
lif

to
n 

C
an

to
nn

m
en

t
50

3
63

9
85

4
1,

20
0

1,
68

0
68

0
84

5
1,

05
1

1,
33

9
1,

71
5

1,
18

3
1,

48
4

1,
90

5
2,

53
9

3,
39

5
   

   
Fa

is
al

 C
an

to
nm

en
t

4,
97

3
6,

32
1

8,
44

1
11

,8
62

16
,6

11
6,

72
4

8,
35

6
10

,3
93

13
,2

42
16

,9
53

11
,6

97
14

,6
77

18
,8

34
25

,1
04

33
,5

64
   

   
M

al
ir 

C
an

to
nm

en
t

10
,4

87
13

,3
29

17
,7

99
25

,0
13

35
,0

26
14

,1
80

17
,6

20
21

,9
15

27
,9

22
35

,7
47

24
,6

67
30

,9
49

39
,7

14
52

,9
35

70
,7

73
   

   
K

or
an

gi
 C

re
ek

 C
an

to
nm

en
t

1,
82

5
2,

32
0

3,
09

8
4,

35
4

6,
09

7
2,

46
8

3,
06

7
3,

81
4

4,
86

0
6,

22
3

4,
29

3
5,

38
7

6,
91

2
9,

21
4

12
,3

20
   

   
To

ta
l

18
,6

26
23

,6
74

31
,6

15
44

,4
28

62
,2

14
25

,1
85

31
,2

96
38

,9
25

49
,5

94
63

,4
96

43
,8

11
54

,9
70

70
,5

40
94

,0
22

12
5,

71
0

20
D

ef
en

ce
11

,2
89

13
,7

63
17

,7
93

52
,8

31
10

0,
96

9
2,

49
4

2,
91

4
3,

47
6

9,
45

9
16

,6
35

13
,7

83
16

,6
77

21
,2

69
62

,2
90

11
7,

60
4

Su
b-

To
ta

l
29

,9
15

37
,4

37
49

,4
08

97
,2

59
16

3,
18

3
27

,6
79

34
,2

10
42

,4
01

59
,0

53
80

,1
31

57
,5

94
71

,6
47

91
,8

09
15

6,
31

2
24

3,
31

4
To

ta
l

35
8,

74
5

51
2,

61
2

76
7,

07
3

1,
36

9,
29

6
2,

08
5,

19
2

20
9,

07
4

31
6,

28
8

46
9,

70
7

76
8,

43
3

1,
11

1,
85

7
56

7,
81

9
82

8,
90

0
1,

23
6,

78
0

2,
13

7,
72

9
3,

19
7,

04
9

N
o.

To
w

n
D

om
es

tic
N

on
-D

om
es

tic
To

ta
l



 

A81- 4 

 
Ta

bl
e A

81
.1

.4
  

To
w

n-
w

is
e 

B
O

D
 G

en
er

at
io

n 
(T

ot
al

) 
(k

g/
d)

B
O

D
 (m

g/
l)

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

20
25

1
K

ea
m

ar
i

   
   

U
rb

an
iz

ed
 A

re
a 

1
4,

10
5

4,
33

6
4,

61
3

4,
93

7
5,

19
6

29
5

37
9

45
2

50
6

53
6

4,
40

0
4,

71
5

5,
06

5
5,

44
3

5,
73

2
68

6
   

   
U

rb
an

iz
ed

 A
re

a 
2

10
,4

05
10

,8
02

11
,2

79
11

,8
36

12
,2

81
81

9
1,

03
4

1,
20

9
1,

32
0

1,
38

4
11

,2
24

11
,8

36
12

,4
88

13
,1

56
13

,6
65

67
6

   
   

U
rb

an
iz

ed
 A

re
a 

3
6,

85
6

7,
04

3
7,

26
7

7,
52

9
7,

73
9

49
3

62
1

72
4

78
8

81
9

7,
34

9
7,

66
4

7,
99

1
8,

31
7

8,
55

8
68

3
   

   
O

th
er

11
,4

92
29

,7
61

51
,6

60
77

,2
38

97
,7

00
82

1
2,

60
3

5,
06

2
7,

91
3

10
,0

74
12

,3
13

32
,3

64
56

,7
22

85
,1

51
10

7,
77

4
68

6
   

   
To

ta
l

32
,8

58
51

,9
42

74
,8

19
10

1,
54

0
12

2,
91

6
2,

42
8

4,
63

7
7,

44
7

10
,5

27
12

,8
13

35
,2

86
56

,5
79

82
,2

66
11

2,
06

7
13

5,
72

9
68

5
2

SI
TE

36
,0

03
38

,6
32

41
,7

83
45

,4
62

48
,4

06
9,

17
0

9,
70

3
10

,4
56

11
,7

18
12

,4
66

45
,1

73
48

,3
35

52
,2

39
57

,1
80

60
,8

72
55

2
3

B
al

di
a

32
,1

89
39

,2
15

47
,6

36
57

,4
72

65
,3

41
1,

86
0

2,
92

0
4,

07
4

5,
12

7
5,

86
7

34
,0

49
42

,1
35

51
,7

10
62

,5
99

71
,2

08
73

9
4

O
ra

ng
i

55
,8

48
60

,5
48

66
,1

82
72

,7
62

78
,0

27
2,

39
5

2,
68

9
3,

04
1

3,
54

9
3,

86
9

58
,2

43
63

,2
37

69
,2

23
76

,3
11

81
,8

96
79

9
5

Ly
ar

i
46

,2
85

46
,9

43
47

,7
31

48
,6

51
49

,3
87

2,
43

0
2,

48
8

2,
57

3
2,

76
9

2,
84

8
48

,7
15

49
,4

31
50

,3
04

51
,4

20
52

,2
35

78
6

6
Sa

dd
ar

47
,2

91
49

,9
56

53
,1

50
56

,8
80

59
,8

64
22

,7
86

23
,2

64
24

,3
37

26
,7

61
28

,1
02

70
,0

77
73

,2
20

77
,4

87
83

,6
41

87
,9

66
42

4
7

Ja
m

sh
ed

56
,9

34
63

,2
81

70
,8

88
79

,7
74

86
,8

82
3,

31
5

4,
10

6
4,

95
3

5,
88

2
6,

48
9

60
,2

49
67

,3
87

75
,8

41
85

,6
56

93
,3

71
62

5
8

G
ul

sh
an

-e
-Iq

ba
l

51
,3

73
71

,6
51

95
,9

57
12

4,
34

7
14

7,
05

8
8,

85
1

12
,0

16
15

,9
31

21
,4

11
25

,4
02

60
,2

24
83

,6
67

11
1,

88
8

14
5,

75
8

17
2,

46
0

52
3

9
Sh

ah
 F

ai
sa

l
25

,7
75

27
,2

28
28

,9
68

31
,0

02
32

,6
28

5,
56

6
5,

81
5

6,
17

9
6,

82
5

7,
18

6
31

,3
41

33
,0

43
35

,1
47

37
,8

27
39

,8
14

54
7

10
La

nd
hi

52
,8

41
64

,3
74

78
,1

98
94

,3
45

10
7,

26
2

6,
16

0
7,

20
2

8,
58

3
10

,7
54

12
,2

74
59

,0
01

71
,5

76
86

,7
81

10
5,

09
9

11
9,

53
6

70
8

11
K

or
an

gi
44

,2
21

58
,4

01
75

,3
98

95
,2

50
11

1,
13

1
6,

33
0

7,
91

0
9,

92
1

12
,9

81
15

,1
81

50
,5

51
66

,3
11

85
,3

19
10

8,
23

1
12

6,
31

2
68

4
12

N
or

th
 N

az
im

ab
ad

38
,2

91
41

,5
10

45
,3

68
49

,8
74

53
,4

79
2,

31
7

2,
52

9
2,

81
0

3,
28

0
3,

57
5

40
,6

08
44

,0
39

48
,1

78
53

,1
54

57
,0

54
60

2
13

N
ew

 K
ar

ac
hi

52
,5

13
55

,4
72

59
,0

18
63

,1
60

66
,4

74
2,

41
2

2,
58

9
2,

81
5

3,
19

4
3,

41
5

54
,9

25
58

,0
61

61
,8

33
66

,3
54

69
,8

89
79

6
14

G
ul

be
rg

34
,9

96
37

,9
37

41
,4

63
45

,5
81

48
,8

76
2,

11
1

2,
33

8
2,

62
0

3,
05

3
3,

32
4

37
,1

07
40

,2
75

44
,0

83
48

,6
34

52
,2

00
61

3
15

Li
aq

ua
ta

ba
d

49
,4

14
50

,1
16

50
,9

57
51

,9
40

52
,7

25
2,

82
6

2,
82

5
2,

88
0

3,
11

7
3,

21
6

52
,2

40
52

,9
41

53
,8

37
55

,0
57

55
,9

41
65

6
16

M
al

ir
31

,0
67

35
,3

73
40

,5
35

46
,5

63
51

,3
86

12
,8

17
13

,6
56

15
,0

65
17

,7
74

19
,5

67
43

,8
84

49
,0

29
55

,6
00

64
,3

37
70

,9
53

50
6

17
B

in
 Q

as
im

   
   

U
rb

an
iz

ed
 A

re
a 

1
22

,4
84

29
,6

93
38

,3
35

48
,4

29
56

,5
03

10
,0

34
12

,8
63

16
,3

69
21

,2
27

24
,6

97
32

,5
18

42
,5

56
54

,7
04

69
,6

56
81

,2
00

48
2

   
   

O
th

er
6,

14
6

22
,7

56
42

,6
65

65
,9

18
84

,5
22

2,
74

3
9,

85
7

18
,2

18
28

,8
93

36
,9

45
8,

88
9

32
,6

13
60

,8
83

94
,8

11
12

1,
46

7
48

2
   

   
To

ta
l

28
,6

30
52

,4
49

81
,0

00
11

4,
34

7
14

1,
02

5
12

,7
77

22
,7

20
34

,5
87

50
,1

20
61

,6
42

41
,4

07
75

,1
69

11
5,

58
7

16
4,

46
7

20
2,

66
7

48
2

18
G

ad
ap

   
   

U
rb

an
iz

ed
 A

re
a 

1
6,

78
8

7,
17

1
7,

62
9

8,
16

5
8,

59
3

2,
38

7
4,

23
0

5,
75

2
1,

77
9

1,
27

8
9,

17
5

11
,4

01
13

,3
81

9,
94

4
9,

87
1

67
2

   
   

U
rb

an
iz

ed
 A

re
a 

2
8,

92
3

11
,3

11
15

,0
43

21
,4

64
33

,8
86

62
7

3,
55

7
8,

52
5

4,
23

7
5,

03
8

9,
55

0
14

,8
68

23
,5

68
25

,7
01

38
,9

24
67

2
   

   
O

th
er

13
,5

07
48

,3
02

89
,1

40
13

4,
77

5
16

4,
00

0
19

0
90

2
1,

76
2

18
,3

82
24

,3
80

13
,6

97
49

,2
04

90
,9

02
15

3,
15

7
18

8,
38

0
67

2
   

   
To

ta
l

29
,2

18
66

,7
84

11
1,

81
2

16
4,

40
4

20
6,

47
9

3,
20

4
8,

68
9

16
,0

39
24

,3
98

30
,6

96
32

,4
22

75
,4

73
12

7,
85

1
18

8,
80

2
23

7,
17

5
67

2
Su

b-
To

ta
l

74
5,

74
7

91
1,

81
2

1,
11

0,
86

3
1,

34
3,

35
4

1,
52

9,
34

6
10

9,
75

5
13

8,
09

6
17

4,
31

1
22

3,
24

0
25

7,
93

2
85

5,
50

2
1,

04
9,

90
8

1,
28

5,
17

4
1,

56
6,

59
4

1,
78

7,
27

8
60

5
19

C
an

to
nm

en
t

   
   

K
ar

ac
hi

 C
an

to
nm

en
t

1,
10

3
1,

40
1

1,
75

8
2,

17
5

2,
50

9
31

5
39

1
48

7
62

0
71

5
1,

41
8

1,
79

2
2,

24
5

2,
79

5
3,

22
4

57
0

   
   

C
lif

to
n 

C
an

to
nn

m
en

t
66

2
84

1
1,

05
5

1,
30

5
1,

50
5

18
9

23
5

29
2

37
2

42
9

85
1

1,
07

6
1,

34
7

1,
67

7
1,

93
4

57
0

   
   

Fa
is

al
 C

an
to

nm
en

t
6,

54
7

8,
31

4
10

,4
33

12
,9

07
14

,8
87

1,
86

8
2,

32
1

2,
88

7
3,

67
8

4,
23

8
8,

41
5

10
,6

35
13

,3
20

16
,5

85
19

,1
25

57
0

   
   

M
al

ir 
C

an
to

nm
en

t
13

,8
04

17
,5

31
21

,9
99

27
,2

16
31

,3
91

3,
93

9
4,

89
5

6,
08

8
7,

75
6

8,
93

7
17

,7
43

22
,4

26
28

,0
87

34
,9

72
40

,3
28

57
0

   
   

K
or

an
gi

 C
re

ek
 C

an
to

nm
en

t
2,

40
3

3,
05

2
3,

82
9

4,
73

8
5,

46
4

68
6

85
2

1,
06

0
1,

35
0

1,
55

6
3,

08
9

3,
90

4
4,

88
9

6,
08

8
7,

02
0

57
0

   
   

To
ta

l
24

,5
19

31
,1

39
39

,0
74

48
,3

41
55

,7
56

6,
99

7
8,

69
4

10
,8

14
13

,7
76

15
,8

75
31

,5
16

39
,8

33
49

,8
88

62
,1

17
71

,6
31

57
0

20
D

ef
en

ce
19

,8
13

24
,1

37
29

,3
20

35
,3

75
40

,2
18

2,
07

8
2,

42
8

2,
89

6
3,

63
8

4,
15

9
21

,8
91

26
,5

65
32

,2
16

39
,0

13
44

,3
77

37
7

Su
b-

To
ta

l
44

,3
32

55
,2

76
68

,3
94

83
,7

16
95

,9
74

9,
07

5
11

,1
22

13
,7

10
17

,4
14

20
,0

34
53

,4
07

66
,3

98
82

,1
04

10
1,

13
0

11
6,

00
8

47
7

To
ta

l
79

0,
07

9
96

7,
08

8
1,

17
9,

25
7

1,
42

7,
07

0
1,

62
5,

32
0

11
8,

83
0

14
9,

21
8

18
8,

02
1

24
0,

65
4

27
7,

96
6

90
8,

90
9

1,
11

6,
30

6
1,

36
7,

27
8

1,
66

7,
72

4
1,

90
3,

28
6

59
5

D
om

es
tic

N
on

-D
om

es
tic

To
ta

l
N

o.
To

w
n



 

A81- 5 

 
Ta

bl
e A

81
.1

.5
 

To
w

n-
w

is
e 

B
O

D
 G

en
er

at
io

n 
in

 S
ew

er
 C

ov
er

ed
 A

re
a 

(k
g/

d)
B

O
D

 (m
g/

l)

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

20
06

20
11

20
16

20
21

20
25

20
25

1
K

ea
m

ar
i

   
   

U
rb

an
iz

ed
 A

re
a 

1
1,

02
6

1,
94

0
2,

97
4

4,
15

7
5,

19
6

74
17

0
29

2
42

6
53

6
1,

10
0

2,
11

0
3,

26
6

4,
58

3
5,

73
2

68
6

   
   

U
rb

an
iz

ed
 A

re
a 

2
7,

28
3

8,
41

5
9,

67
6

11
,0

88
12

,2
81

57
4

80
6

1,
03

7
1,

23
7

1,
38

4
7,

85
7

9,
22

1
10

,7
13

12
,3

25
13

,6
65

67
6

   
   

U
rb

an
iz

ed
 A

re
a 

3
4,

79
9

5,
48

6
6,

23
5

7,
05

4
7,

73
9

34
5

48
3

62
1

73
8

81
9

5,
14

4
5,

96
9

6,
85

6
7,

79
2

8,
55

8
68

3
   

   
O

th
er

23
0

59
5

1,
03

3
43

,2
53

97
,7

00
17

52
10

1
4,

43
1

10
,0

74
24

7
64

7
1,

13
4

47
,6

84
10

7,
77

4
68

6
   

   
To

ta
l

13
,3

38
16

,4
36

19
,9

18
65

,5
52

12
2,

91
6

1,
01

0
1,

51
1

2,
05

1
6,

83
2

12
,8

13
14

,3
48

17
,9

47
21

,9
69

72
,3

84
13

5,
72

9
68

5
2

SI
TE

9,
00

1
17

,2
83

26
,9

39
38

,2
84

48
,4

06
2,

29
3

4,
34

1
6,

74
1

9,
86

7
12

,4
66

11
,2

94
21

,6
24

33
,6

80
48

,1
51

60
,8

72
55

2
3

B
al

di
a

3,
21

9
13

,2
09

27
,3

28
46

,5
83

65
,3

41
18

6
98

4
2,

33
7

4,
15

6
5,

86
7

3,
40

5
14

,1
93

29
,6

65
50

,7
39

71
,2

08
73

9
4

O
ra

ng
i

5,
58

5
20

,3
95

37
,9

68
58

,9
76

78
,0

27
24

0
90

6
1,

74
4

2,
87

7
3,

86
9

5,
82

5
21

,3
01

39
,7

12
61

,8
53

81
,8

96
79

9
5

Ly
ar

i
18

,5
14

26
,1

89
34

,1
65

42
,5

05
49

,3
87

97
2

1,
38

8
1,

84
1

2,
41

9
2,

84
8

19
,4

86
27

,5
77

36
,0

06
44

,9
24

52
,2

35
78

6
6

Sa
dd

ar
33

,1
04

38
,9

13
45

,5
97

53
,2

88
59

,8
64

15
,9

50
18

,1
22

20
,8

79
25

,0
71

28
,1

02
49

,0
54

57
,0

35
66

,4
76

78
,3

59
87

,9
66

42
4

7
Ja

m
sh

ed
39

,8
54

49
,2

92
60

,8
15

74
,7

35
86

,8
82

2,
32

1
3,

19
8

4,
24

9
5,

51
0

6,
48

9
42

,1
75

52
,4

90
65

,0
64

80
,2

45
93

,3
71

62
5

8
G

ul
sh

an
-e

-Iq
ba

l
7,

70
6

26
,7

75
57

,3
22

10
2,

09
5

14
7,

05
8

1,
32

8
4,

49
0

9,
51

7
17

,5
80

25
,4

02
9,

03
4

31
,2

65
66

,8
39

11
9,

67
5

17
2,

46
0

52
3

9
Sh

ah
 F

ai
sa

l
5,

15
5

11
,1

78
17

,9
91

25
,7

80
32

,6
28

1,
11

3
2,

38
7

3,
83

7
5,

67
6

7,
18

6
6,

26
8

13
,5

65
21

,8
28

31
,4

56
39

,8
14

54
7

10
La

nd
hi

10
,5

68
26

,4
27

48
,5

65
78

,4
55

10
7,

26
2

1,
23

2
2,

95
7

5,
33

1
8,

94
3

12
,2

74
11

,8
00

29
,3

84
53

,8
96

87
,3

98
11

9,
53

6
70

8
11

K
or

an
gi

22
,1

11
36

,8
85

57
,5

41
85

,2
24

11
1,

13
1

3,
16

5
4,

99
6

7,
57

1
11

,6
15

15
,1

81
25

,2
76

41
,8

81
65

,1
12

96
,8

39
12

6,
31

2
68

4
12

N
or

th
 N

az
im

ab
ad

34
,4

62
38

,4
51

45
,3

68
49

,8
74

53
,4

79
2,

08
5

2,
34

3
2,

81
0

3,
28

0
3,

57
5

36
,5

47
40

,7
94

48
,1

78
53

,1
54

57
,0

54
60

2
13

N
ew

 K
ar

ac
hi

26
,2

57
35

,0
35

45
,0

40
56

,5
12

66
,4

74
1,

20
6

1,
63

5
2,

14
8

2,
85

8
3,

41
5

27
,4

63
36

,6
70

47
,1

88
59

,3
70

69
,8

89
79

6
14

G
ul

be
rg

31
,4

96
35

,1
42

41
,4

63
45

,5
81

48
,8

76
1,

90
0

2,
16

5
2,

62
0

3,
05

3
3,

32
4

33
,3

96
37

,3
07

44
,0

83
48

,6
34

52
,2

00
61

3
15

Li
aq

ua
ta

ba
d

44
,4

73
46

,4
23

50
,9

57
51

,9
40

52
,7

25
2,

54
3

2,
61

7
2,

88
0

3,
11

7
3,

21
6

47
,0

16
49

,0
40

53
,8

37
55

,0
57

55
,9

41
65

6
16

M
al

ir
10

,8
74

18
,4

31
28

,0
54

40
,1

91
51

,3
86

4,
48

6
7,

11
6

10
,4

26
15

,3
42

19
,5

67
15

,3
60

25
,5

47
38

,4
80

55
,5

33
70

,9
53

50
6

17
B

in
 Q

as
im

   
   

U
rb

an
iz

ed
 A

re
a 

1
4,

49
7

12
,1

90
23

,8
08

40
,2

72
56

,5
03

2,
00

7
5,

28
1

10
,1

66
17

,6
52

24
,6

97
6,

50
4

17
,4

71
33

,9
74

57
,9

24
81

,2
00

48
2

   
   

O
th

er
12

3
45

5
85

3
36

,9
14

84
,5

22
55

19
7

36
4

16
,1

80
36

,9
45

17
8

65
2

1,
21

7
53

,0
94

12
1,

46
7

48
2

   
   

To
ta

l
4,

62
0

12
,6

45
24

,6
61

77
,1

86
14

1,
02

5
2,

06
2

5,
47

8
10

,5
30

33
,8

32
61

,6
42

6,
68

2
18

,1
23

35
,1

91
11

1,
01

8
20

2,
66

7
48

2
18

G
ad

ap
   

   
U

rb
an

iz
ed

 A
re

a 
1

3,
39

4
4,

52
9

5,
82

2
7,

30
5

8,
59

3
1,

19
3

2,
67

1
4,

38
9

1,
59

2
1,

27
8

4,
58

7
7,

20
0

10
,2

11
8,

89
7

9,
87

1
67

2
   

   
U

rb
an

iz
ed

 A
re

a 
2

89
2

3,
81

0
8,

63
0

17
,3

97
33

,8
86

63
1,

19
8

4,
89

1
3,

43
5

5,
03

8
95

5
5,

00
8

13
,5

21
20

,8
32

38
,9

24
67

2
   

   
O

th
er

27
0

96
6

1,
78

3
75

,4
74

16
4,

00
0

4
18

35
10

,2
94

24
,3

80
27

4
98

4
1,

81
8

85
,7

68
18

8,
38

0
67

2
   

   
To

ta
l

4,
55

6
9,

30
5

16
,2

35
10

0,
17

6
20

6,
47

9
1,

26
0

3,
88

7
9,

31
5

15
,3

21
30

,6
96

5,
81

6
13

,1
92

25
,5

50
11

5,
49

7
23

7,
17

5
67

2
Su

b-
To

ta
l

32
4,

89
3

47
8,

41
4

68
5,

92
7

1,
09

2,
93

7
1,

52
9,

34
6

45
,3

52
70

,5
21

10
6,

82
7

17
7,

34
9

25
7,

93
2

37
0,

24
5

54
8,

93
5

79
2,

75
4

1,
27

0,
28

6
1,

78
7,

27
8

60
5

19
C

an
to

nm
en

t
   

   
K

ar
ac

hi
 C

an
to

nm
en

t
99

3
1,

26
1

1,
58

2
1,

95
8

2,
50

9
28

3
35

2
43

8
55

8
71

5
1,

27
6

1,
61

3
2,

02
0

2,
51

6
3,

22
4

57
0

   
   

C
lif

to
n 

C
an

to
nn

m
en

t
59

6
75

7
95

0
1,

17
5

1,
50

5
17

0
21

1
26

3
33

5
42

9
76

6
96

8
1,

21
3

1,
51

0
1,

93
4

57
0

   
   

Fa
is

al
 C

an
to

nm
en

t
5,

89
2

7,
48

3
9,

38
9

11
,6

17
14

,8
87

1,
68

1
2,

08
9

2,
59

8
3,

31
1

4,
23

8
7,

57
3

9,
57

2
11

,9
87

14
,9

28
19

,1
25

57
0

   
   

M
al

ir 
C

an
to

nm
en

t
12

,4
24

15
,7

78
19

,7
99

24
,4

95
31

,3
91

3,
54

5
4,

40
5

5,
47

9
6,

98
1

8,
93

7
15

,9
69

20
,1

83
25

,2
78

31
,4

76
40

,3
28

57
0

   
   

K
or

an
gi

 C
re

ek
 C

an
to

nm
en

t
2,

16
3

2,
74

6
3,

44
6

4,
26

4
5,

46
4

61
7

76
7

95
4

1,
21

5
1,

55
6

2,
78

0
3,

51
3

4,
40

0
5,

47
9

7,
02

0
57

0
   

   
To

ta
l

22
,0

68
28

,0
25

35
,1

66
43

,5
09

55
,7

56
6,

29
6

7,
82

4
9,

73
2

12
,4

00
15

,8
75

28
,3

64
35

,8
49

44
,8

98
55

,9
09

71
,6

31
57

0
20

D
ef

en
ce

5,
94

4
7,

24
1

8,
79

6
22

,9
93

40
,2

18
62

4
72

9
86

9
2,

36
5

4,
15

9
6,

56
8

7,
97

0
9,

66
5

25
,3

58
44

,3
77

37
7

Su
b-

To
ta

l
28

,0
12

35
,2

66
43

,9
62

66
,5

02
95

,9
74

6,
92

0
8,

55
3

10
,6

01
14

,7
65

20
,0

34
34

,9
32

43
,8

19
54

,5
63

81
,2

67
11

6,
00

8
47

7
To

ta
l

35
2,

90
5

51
3,

68
0

72
9,

88
9

1,
15

9,
43

9
1,

62
5,

32
0

52
,2

72
79

,0
74

11
7,

42
8

19
2,

11
4

27
7,

96
6

40
5,

17
7

59
2,

75
4

84
7,

31
7

1,
35

1,
55

3
1,

90
3,

28
6

59
5

N
o.

To
w

n
D

om
es

tic
N

on
-D

om
es

tic
To

ta
l



 

 

 
APPENDIX – A81.2 

 
Evaluation of Trickling Filter  
Capacities at TP-1 and TP-2 



 

A81 - 6 

A81.2 Evaluation of Trickling Filter Capacities at TP-1 and TP-2 
 
 
Design parameters applied as high rate trickling filter are:  
 
Table A81.2.1  Criteria for High Rate Trickling Filter 

 Criteria 
Hydraulic loading Not greater than 15 m3/m2/d 

BOD volumetric loading Not greater than 1.2 kg/m3/d 

 
Since present influent BOD concentration is not foreseeable, influent BOD is set forth as 
follows.   
  
Table A81.2.2  Influent and Effluent Qualities 

 Influent BOD 
(mg/l) 

Effluent BOD 
(mg/l) 

UASB 600 300 
PST 300 180 

HRTF / FST 180  80 
Where, UASB: Upflow anaerobic sludge blanket  

PST: Primary settling tank 
HRTF: High rate trickling filter 
FST: Final settling tank 

 
One unit of trickling filter has the diameter of 42 m and the water depth of 1.5 m. 
 
Supposing flow rate is Q m3/m2/d and the number of trickling filters is N, 
 
Hydraulic loading: Q/(N*D2*0.785) ≤ 15 
  Q ≤ 11.77*N*D2 

 
BOD volumetric loading: (Q*0.180)/( N*D2*0.785*1.5) ≤ 1.2 
   Q ≤ 7.85*N*D2 
 
If Q is smaller than the one that satisfies BOD volumetric loading, it will be the maximum 
possible flow rate.  Substituting 8 (units) and 42 (m) for the number of trickling filter and filter 
diameter respectively, the maximum possible flow rate of each of TP-1 and TP-2 is calculated 
below.   
 Q ≤ 7.85* 8*422 = 110,000 (m3/d) (24.2 mgd) 
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A81.3  Location of Sludge Use/Disposal Sites 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure A81.3.1  Location of Sludge Use/Disposal Sites 
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(Million Rs.)

Initial Replace Land O&M Total Initial Replace Land O&M Total Initial Replace Land O&M Total
1 2008 26,312 0 161 26,474 29,602 0 191 29,793 26,001 900 161 27,062
2 2009 247 247 292 292 246 246
3 2010 332 332 393 393 331 331
4 2011 418 418 494 494 416 416
5 2012 26,312 503 26,815 29,602 595 30,197 26,001 501 26,502
6 2013 589 589 696 696 586 586
7 2014 674 674 797 797 671 671
8 2015 760 760 898 898 756 756
9 2016 12 845 857 12 999 1,011 12 841 853

10 2017 26,312 930 27,243 29,602 1,100 30,703 26,001 927 26,928
11 2018 1,016 1,016 1,201 1,201 1,012 1,012
12 2019 1,101 1,101 1,302 1,302 1,097 1,097
13 2020 1,187 1,187 1,403 1,403 1,182 1,182
14 2021 6 1,272 1,278 6 1,504 1,510 6 1,267 1,273
15 2022 26,312 1,358 27,670 29,602 1,606 31,208 26,001 1,352 27,353
16 2023 10,525 1,443 11,968 11,841 1,707 13,547 10,400 1,437 11,838
17 2024 1,529 1,529 1,808 1,808 1,522 1,522
18 2025 1,614 1,614 1,909 1,909 1,607 1,607
19 2026 1,614 1,614 1,909 1,909 1,607 1,607
20 2027 10,525 1,614 12,139 11,841 1,909 13,750 10,400 1,607 12,008
21 2028 1,614 1,614 1,909 1,909 1,607 1,607
22 2029 1,614 1,614 1,909 1,909 1,607 1,607
23 2030 1,614 1,614 1,909 1,909 1,607 1,607
24 2031 1,614 1,614 1,909 1,909 1,607 1,607
25 2032 10,525 1,614 12,139 11,841 1,909 13,750 10,400 1,607 12,008
26 2033 1,614 1,614 1,909 1,909 1,607 1,607
27 2034 1,614 1,614 1,909 1,909 1,607 1,607
28 2035 1,614 1,614 1,909 1,909 1,607 1,607
29 2036 1,614 1,614 1,909 1,909 1,607 1,607
30 2037 10,525 1,614 12,139 11,841 1,909 13,750 10,400 1,607 12,008

NPV 61,452 NPV 69,478 NPV 61,575

NOTE: Duration: 30 years
Discount rate: 12%
Initial cost: (1) Based on M/P cost estimate and additional work for alternatives

(2) 1/4 of total cost in each year of 2008, 2012, 2017, 2022
Replace cost: (1) 40% of initial cost, after 15 years of each costruction
Land Acquisition cost: (1) Three new pumping stations in common and TP-5 in Alternative 3 only
O&M cost: (1) Based on M/P cost estimate and additional work for alternatives for year 2025

(2) O&M cost of year 2008 is assumed to be 1/10 of that of year 2025
(3) O&M cost between year 2009 and 2024 is calculated based on interpolation

Alternative 1 Alternative 2 Alternative 3

A82.1 Alternative Study Details 
 
Table A82.1.1 shows a summary sheet for calculation for the alternative study.  Initial costs 
and operation and maintenance cost of each alternative are shown in Table A82.1.2. 
 
Table A82.1.1  NPV Calculation Sheet for Alternative Study 
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Alternative 1 Alternative 2 Alternative 3 Alternative 1 Alternative 2 Alternative 3
Zone West
1. Branch Sewer

   (1) TP-1 and TP-3 District 6,357 6,357 6,357 86 86 86
   (2) TP-2 District 2,326 2,326 2,326 29 29 29

2. Sub-main Sewer
   (1) TP-1 and TP-3 District 1,901 1,901 1,901
   (2) TP-2 District 625 625 625

3. Trunk Sewer
   (1) TP-1 and TP-3 District 2,407 2,407 2,407
   (2) TP-2 District 1,171 1,171 1,171

4. Sewage Treatment Plant
   (1) TP-1 and TP-3 District 13,312 13,312 13,312 280 280 280
   (2) TP-2 District 0 0 0 0 0 0

Sub Total 28,099 28,099 28,099 395 395 395
Zone Central
1. Branch Sewer

   (1) TP-1 and TP-3 District 1,419 1,419 1,419 17 17 17
   (2) TP-2 District 3,087 10,547 3,087 38 144 38
   (3) TP-4 District 7,460 0 0 106 0 0
   (4) TP-5 District 0 0 7,460 0 0 106

2. Sub-main Sewer
   (1) TP-1 and TP-3 District 369 369 369
   (2) TP-2 District 839 3,176 839
   (3) TP-4 District 2,337 0 0
   (4) TP-5 District 0 0 2,337

3. Trunk Sewer
   (1) TP-1 and TP-3 District 203 203 203
   (2) TP-2 District 1,406 6,208 1,406
   (3) TP-4 District 4,802 0 0
   (4) TP-5 District 0 0 4,802
   (5) Malir River Crossing 0 -962 -962

4. Pumping Station
   (1) TP-1 and TP-3 District 572 572 572 19 19 19
   (2) TP-2 District 1,007 1,731 1,007 62 96 62
   (3) TP-4 District 262 262 262 12 12 12
   (4) TP-5 District 0 2,185 0 0 101 0

5. Sewage Treatment Plant
   (1) TP-1 and TP-3 District 0 0 0 0 0 0
   (2) TP-2 District 12,762 43,244 12,762 253 803 253
   (3) TP-4 District 0 0 0 0 0 0
   (4) TP-5 District 0 0 18,987 0 0 383

Sub Total 36,525 68,954 54,550 507 1,192 890
Zone East
1. Branch Sewer

   (1) TP-4 District 5,140 5,140 5,140 58 58 58
2. Sub-main Sewer

   (1) TP-4 District 1,268 1,268 1,268
3. Trunk Sewer

   (1) TP-4 District 3,197 3,197 3,197
4. Pumping Station

   (1) TP-4 District 966 966 966 46 46 46
5. Sewage Treatment Plant

   (1) TP-4 District 30,054 10,785 10,785 608 218 218
Sub Total 40,625 21,356 21,356 712 322 322
Total 105,249 118,409 104,005 1,614 1,909 1,607

1. Branch Sewer 25,789 25,789 25,789 334 334 334
2. Sub-main Sewer 7,339 7,339 7,339
3. Trunk Sewer 13,186 12,224 12,224
4. Pumping Station 2,807 5,716 2,807 139 274 139
5. Sewage Treatment Plant 56,128 67,341 55,846 1,141 1,301 1,134

105,249 118,409 104,005 1,614 1,909 1,607

Initial Cost (Million Rs.) O&M Cost (Million Rs./y in 2025)

Summary

Total

Table A82.1.2  Initial Cost and O&M Cost Details for Alternatives 
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A83.1  Trunk Sewer Flow Calculation Sheets 
 
Table A 83.1.1 (a)  Flow Calculation Sheet of TP-1 and TP-3 District in 2006 

From To Increment Cumulative Increment Cumulative Increment Cumulative

1-1a 1-1b 6.60 6.60 139,070 139,070 0.109 0.109 0.164 27 686 1,600 660 0.80 0.296 (Existing)
1-1b 1-2 5.18 11.78 109,149 248,219 0.085 0.194 0.291 33 838 2,600 860 0.80 0.443 (Existing)
1-2 1-3 1.49 13.27 31,396 279,615 0.025 0.219 0.329 54 1,372 1,900 1,670 0.80 1.183 (Existing)
1-3 1-4 7.57 20.84 159,509 439,124 0.125 0.344 0.516 54 1,372 1,900 1,670 0.80 1.183 (Existing)
1-4 TP-1 0.79 21.63 16,646 455,770 0.013 0.357 0.536 54 1,372 2,000 1,670 0.80 1.183 (Existing)

1-5 1-6 4.77 4.77 61,095 61,095 0.000 0.000
1-6a 1-6b 3.49 8.26 73,539 134,634 0.000 0.000
1-6b 1-7 11.15 19.41 234,944 369,578 0.184 0.184 0.276 27 686 5,100 660 0.80 0.296 (Existing)
1-7 1-8 0.59 20.00 12,432 382,010 0.010 0.194 0.291 36 914 3,400 970 0.80 0.525 (Existing)
1-8 1-9 2.81 22.81 59,210 441,220 0.046 0.240 0.360 66 1,676 900 2,180 0.80 1.765 (Existing)
1-9 TP-1 3.28 26.09 69,114 510,334 0.054 0.294 0.441 66 1,676 1,700 2,180 0.80 1.765 (Existing)

1-10 1-11 7.16 7.16 150,870 150,870 0.000 0.000
1-11 1-12 7.34 14.50 154,663 305,533 0.000 0.000
1-12 1-17 6.57 21.07 138,438 443,971 0.000 0.000

1-13 1-14 8.60 8.60 181,213 181,213 0.000 0.000
1-14 1-15 7.87 16.47 165,831 347,044 0.000 0.000
1-15 1-16 10.27 26.74 216,401 563,445 0.000 0.000
1-16 1-17 10.02 57.83 211,134 774,579 0.000 0.000
1-17 TP-1 0.00 78.90 0 1,218,550 0.000 0.000

3-1 3-3 1.34 1.34 28,235 28,235 0.022 0.022 0.033 1,500 1,500 1 3,500 592 1.65 3.190 Lyari Interceptor
(Existing))

3-2 3-3 4.84 4.84 97,605 97,605 0.000 0.000 Gujar Nallah

3-3 3-5 0.07 6.25 1,475 127,315 0.001 0.023 0.035 1,500 1,500 1 1,200 592 1.65 3.190 Lyari Interceptor
(Existing))

3-4 3-5 4.98 4.98 104,935 104,935 0.000 0.000 Orangi Nallah

3-5 3-8 0.28 11.51 5,900 238,150 0.005 0.028 0.042 2,000 1,500 1 2,800 1,000 1.44 3.746 Lyari Interceptor
(Existing))

3-6a 3-6b 3.82 3.82 143,703 143,703 0.121 0.121 0.182 24 610 1,200 560 0.81 0.235 (Existing)

3-6b Jamila
PS (3-7) 5.08 8.90 191,103 334,806 0.161 0.282 0.423 48 1,219 4,000 1,420 0.80 0.936 (Existing)

900 1,800 PM
850 1,800 PM

3-8 3-10 0.00 25.72 0 772,711 0.000 0.478 0.717 2,000 2,000 1 100 1,176 1.42 4.971 Lyari Interceptor
(Existing))

Chakiwara
PS (3-9) 3-10 5.68 5.68 213,674 213,674 0.180 0.180 0.270 800 1,400 PM 0.54 Pressure

(Existing)

3-10 TP-3 8.34 39.74 143,580 1,129,965 0.110 0.768 1.152 2,000 2,000 2 3,800 2,500 0.97 6.818 Lyari Interceptor
(Existing))

Summary of Pumping Stations in TP-1 and TP-3 District

Summary of Sewage Treatment Plant, TP-1 and TP-3

TP-3 66,355
Total 122,602

Flow
(m3/d)

Remarks

TP-1 56,246

1.728
1.465

Jamila PS 0.675 1.013
Chakiwara PS 0.270 0.405

Main PS of TP-1 0.977
Main PS of TP-3 1.152

To TP-1

To TP-3

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Gradient

(1/x)

Node Area (km2)
Population

(In covered area) Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m)

Average Flow (m3/s)
(Flow to STP)

Jamila
PS (3-7) 3-8 5.31 14.21 199,755 534,561 Pressure

(Existing)0.810.168 0.450 0.675
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Table A83.1.1 (b)  Flow Calculation Sheet of TP-2 District in 2006 

From To Increment Cumulative Increment Cumulative Increment Cumulative

2-1a 2-2a 11.90 11.90 10,161 10,161 0.000 0.000
2-2a 2-3 10.08 21.98 258,211 268,372 0.154 0.154 0.231 30 762 4,600 760 0.80 0.366 (Existing)

2-1b 2-2b 9.00 9.00 7,685 7,685 0.000 0.000
2-2b 2-3 10.42 19.42 266,920 274,605 0.000 0.000

2-3 Iqbal PS
(2-4) 1.90 43.30 86,728 629,705 0.000 0.000

Iqbal PS
(2-4) 2-6 1.01 44.31 18,301 648,006 0.000 0.000

2-5a 2-5b 5.00 5.00 90,597 90,597 0.000 0.000
2-5b 2-6 7.28 12.28 131,909 222,506 0.000 0.000
2-6 2-7 5.13 61.72 92,952 963,464 0.000 0.000

2-7 TP-2
(2-24) 13.94 75.66 169,164 1,132,628 0.189 0.189 0.284 42 1,067 4,700 1,190 0.80 0.717 (Existing)

2-8 2-9 5.83 5.83 105,636 105,636 0.117 0.117 0.176 42 1,067 1,300 1,190 0.80 0.717 (Existing)

2-9 TP-2
(2-14) 2.21 8.04 40,044 145,680 0.044 0.161 0.242 42 1,067 1,600 1,190 0.80 0.717 (Existing)

2-10 2-11 5.87 5.87 106,361 106,361 0.000 0.000

2-11 Clifton PS
(2-13) 6.92 12.79 125,386 231,747 0.139 0.139 0.209 54 1,372 4,100 1,670 0.80 1.183 (Existing)

2-12 Clifton PS
(2-13) 3.91 3.91 70,847 70,847 0.079 0.079 0.119 42 1,067 1,900 1,190 0.80 0.717 (Existing)

Clifton PS
(2-13)

TP-2
(2-14) 0.00 16.70 0 302,594 0.000 0.218 0.327 1,200 4,800 PM 0.29 (Existing)

Summary of Pumping Stations in TP-2 Catchment

Summary of Sewage Treatment Plant, TP-2
Flow
(m3/d)

Remarks

TP-2 49,075

Clifton PS 0.327 0.491
Main PS of TP-2 0.525 0.788

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Iqbal PS 0.000 0.000

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Gradient

(1/x)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m)

Population
(In covered area) Peak

Flow
(m3/s)

Diameter
(inch)

Node Average Flow (m3/s)
(Flow to STP)Area (km2)
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Table A83.1.1 (c)  Flow Calculation Sheet of TP-4 District in 2006 

From To Increment Cumulative Increment Cumulative Increment Cumulative

4-1a 4-1b 5.89 5.89 49,838 49,838 0.000 0.000
4-1b 4-2 6.00 11.89 50,769 100,607 0.000 0.000
4-2 4-9 6.93 18.82 58,638 159,245 0.000 0.000

4-3a 4-3b 5.66 5.66 47,892 47,892 0.000 0.000
4-3b 4-4 10.74 16.40 90,877 138,769 0.000 0.000
4-4 4-5 6.48 22.88 54,831 193,600 0.000 0.000
4-5 4-7 2.93 25.81 24,792 218,392 0.022 0.022 0.033 48 1,219 4,400 1,420 0.80 0.936 (Existing)

4-6a 4-6b 5.33 5.33 45,100 45,100 0.040 0.040 0.060 33 838 1,800 860 0.80 0.443 (Existing)
4-6b 4-6c 6.85 12.18 57,961 103,061 0.052 0.092 0.138 36 914 2,400 970 0.80 0.525 (Existing)
4-6c 4-7 7.90 20.08 66,846 169,907 0.060 0.152 0.228 48 1,219 4,600 1,420 0.80 0.936 (Existing)

4-7 Korangi
PS(4-8) 0.85 46.74 7,192 395,491 0.006 0.180 0.270 54 1,372 1,600 1,670 0.80 1.183 (Existing)

Korangi
PS(4-8) 4-9 0.00 46.74 0 395,491 0.000 0.180 0.270 1,220 1,700 PM 0.23 Pressure

(Existing)

4-9 TP-4
(4-27) 6.91 72.47 53,496 608,232 0.000 0.000

4-10a 4-10b 5.65 5.65 47,808 47,808 0.000 0.000

4-10b B-Qasim
PS(4-10c) 4.05 9.70 34,269 82,077 0.000 0.000

B-Qasim
PS(4-10c) 4-10d 0.00 9.70 0 82,077 0.000 0.000

4-10d 4-11 6.70 16.40 56,692 138,769 0.000 0.000

4-11 TP-4
(4-27) 11.40 27.80 39,764 178,533 0.000 0.000

4-12 4-14 6.03 6.03 50,582 50,582 0.000 0.000

4-13a 4-13b 5.77 5.77 48,401 48,401 0.000 0.000
4-13b 4-14 3.51 9.28 29,443 77,844 0.039 0.039 0.059 30 762 4,800 760 0.80 0.366 (Existing)
4-14 4-17 0.00 15.31 0 128,426 0.000 0.000

4-15a 4-15b 34.74 34.74 120,931 120,931 0.000 0.000
4-15b 4-16 18.08 52.82 62,937 183,868 0.000 0.000
4-16a 4-16b 15.82 68.64 75,984 259,852 0.093 0.093 0.140 24 610 4,200 560 0.81 0.235 (Existing)
4-16b 4-17 8.99 77.63 58,660 318,512 0.075 0.168 0.252 30 762 5,300 760 0.80 0.366 (Existing)
4-17 4-20 0.83 93.77 6,962 453,900 0.000 0.000

4-18a 4-18b 13.47 13.47 66,813 66,813 0.000 0.000
4-18b 4-18c 18.36 31.83 154,011 220,824 0.000 0.000
4-18c 4-19 11.12 42.95 78,557 299,381 0.000 0.000
4-19 4-20 19.97 62.92 98,560 397,941 0.121 0.121 0.182 Nallah
4-20 4-22 0.00 156.69 0 851,841 0.000 0.000

0.000
4-21 4-22 13.43 13.43 58,374 58,374 0.070 0.070 0.105 Nallah
4-22 4-26 14.64 184.76 115,872 1,026,087 0.000 0.000

4-23a 4-23b 6.08 6.08 51,002 51,002 0.000 0.000

4-23b Port PS
(4-23c) 5.47 11.55 45,885 96,887 0.000 0.000

Port PS
(4-23c) 4-24 0.00 11.55 0 96,887 0.000 0.000

4-24 4-25 17.03 28.58 133,185 230,072 0.000 0.000
4-25 4-26 12.73 41.31 106,785 336,857 0.000 0.000

4-26 TP-4
(4-27) 0.00 226.07 0 1,362,944 0.000 0.000

Summary of Pumping Stations in TP-4 Catchment

Summary of Sewage Treatment Plant, TP-4

Design Flow (peak)
(m3/s)

B-Qasim PS 0.000 0.000
Korangi PS 0.270 0.405

Flow
(m3/d)

Remarks

TP-4 0

Main PS of TP-4 0.000 0.000
Port PS 0.000 0.000

Required capacity
(m3/s)

Flow
Capacity

(m3/s)

Length
(m)

Gradient
(1/x)

Diameter
(inch)

Diameter
/Width
(mm)

RemarksVelocity
(m/sec)

Node Average Flow (m3/s)
(Flow to STP)Area (km2)

Population
(In covered area) Peak

Flow
(m3/s)

Hight
(mm)

Number of
Stream
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Table A83.1.2 (a)  Flow Calculation Sheet of TP-1 and TP-3 District in 2011 

From To Increment Cumulative Increment Cumulative Increment Cumulative

1-1a 1-1b 6.60 6.60 186,399 186,399 0.145 0.145 0.218 27 686 1,600 660 0.80 0.296 (Existing)
1-1b 1-2 5.18 11.78 146,295 332,694 0.114 0.259 0.389 33 838 2,600 860 0.80 0.443 (Existing)
1-2 1-3 1.49 13.27 42,081 374,775 0.033 0.292 0.438 54 1,372 1,900 1,670 0.80 1.183 (Existing)
1-3 1-4 7.57 20.84 213,794 588,569 0.166 0.458 0.687 54 1,372 1,900 1,670 0.80 1.183 (Existing)
1-4 TP-1 0.79 21.63 22,311 610,880 0.017 0.475 0.713 54 1,372 2,000 1,670 0.80 1.183 (Existing)

1-5 1-6 4.77 4.77 81,520 81,520 0.000 0.000
1-6a 1-6b 3.49 8.26 98,565 180,085 0.000 0.000
1-6b 1-7 11.15 19.41 314,901 494,986 0.244 0.244 0.366 27 686 5,100 660 0.80 0.296 (Existing)
1-7 1-8 0.59 20.00 16,663 511,649 0.013 0.257 0.386 36 914 3,400 970 0.80 0.525 (Existing)
1-8 1-9 2.81 22.81 79,361 591,010 0.062 0.319 0.479 66 1,676 900 2,180 0.80 1.765 (Existing)
1-9 TP-1 3.28 26.09 92,635 683,645 0.072 0.391 0.587 66 1,676 1,700 2,180 0.80 1.765 (Existing)

1-10 1-11 7.16 7.16 202,214 202,214 0.000 0.000
1-11 1-12 7.34 14.50 207,298 409,512 0.000 0.000
1-12 1-17 6.57 21.07 185,552 595,064 0.000 0.000

1-13 1-14 8.60 8.60 242,883 242,883 0.000 0.000
1-14 1-15 7.87 16.47 222,266 465,149 0.000 0.000
1-15 1-16 10.27 26.74 290,048 755,197 0.000 0.000
1-16 1-17 10.02 57.83 282,987 1,038,184 0.000 0.000
1-17 TP-1 0.00 78.90 0 1,633,248 0.000 0.000

0.282 0.282

3-1 3-3 1.34 1.34 37,845 37,845 0.029 0.311 0.467 1,500 1,500 1 3,500 592 1.65 3.190 Lyari Interceptor
(Existing))

3-2 3-3 4.84 4.84 130,782 130,782 0.000 0.000 Gujar Nallah

3-3 3-5 0.07 6.25 1,977 170,604 0.002 0.313 0.470 1,500 1,500 1 1,200 592 1.65 3.190 Lyari Interceptor
(Existing))

3-4 3-5 4.98 4.98 140,646 140,646 0.000 0.000 Orangi Nallah

3-5 3-8 0.28 11.51 7,908 319,158 0.006 0.319 0.479 2,000 1,500 1 2,800 1,000 1.44 3.746 Lyari Interceptor
(Existing))

3-6a 3-6b 3.82 3.82 189,042 189,042 0.155 0.155 0.233 24 610 1,200 560 0.81 0.235 (Existing)

3-6b Jamila
PS (3-7) 5.08 8.90 251,396 440,438 0.207 0.362 0.543 48 1,219 4,000 1,420 0.80 0.936 (Existing)

900 1,800 PM
850 0 PM

3-8 3-10 0.00 25.72 0 1,022,374 0.000 0.897 1.346 2,000 2,000 1 100 1,176 1.42 4.971 Lyari Interceptor
(Existing))

Chakiwara
PS (3-9) 3-10 5.68 5.68 281,088 281,088 0.231 0.231 0.347 800 1,400 PM 0.69 Pressure

(Existing)

3-10 TP-3 8.34 39.74 203,731 1,507,193 0.156 1.284 1.926 2,000 2,000 2 3,800 2,500 0.97 6.818 Lyari Interceptor
(Existing))

Summary of Pumping Stations in TP-1 and TP-3 District

Summary of Sewage Treatment Plant, TP-1 and TP-3

TP-3 110,938
Total 185,760

Flow
(m3/d)

Remarks

TP-1 74,822

Jamila PS 0.867 1.301

Main PS of TP-1 1.299
Chakiwara PS 0.347 0.520

2.889
1.949

Main PS of TP-3 1.926

To TP-1

To TP-3

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Gradient

(1/x)

Node Area (km2)
Population

(In covered area) Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m)

Average Flow (m3/s)
(Flow to STP)

Jamila
PS (3-7) 5.31 14.21 1.04262,778 703,216 Pressure

(Existing)0.216 0.578 0.8673-8
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Table A83.1.2 (b)  Flow Calculation Sheet of TP-2 District in 2011 

From To Increment Cumulative Increment Cumulative Increment Cumulative

2-1a 2-2a 11.90 11.90 43,386 43,386 0.000 0.000
2-2a 2-3 10.08 21.98 344,537 387,923 0.206 0.206 0.309 30 762 4,600 760 0.80 0.366 (Existing)

2-1b 2-2b 9.00 9.00 32,813 32,813 0.000 0.000
2-2b 2-3 10.42 19.42 356,158 388,971 0.000 0.000

2-3 Iqbal PS
(2-4) 1.90 43.30 96,767 873,661 0.076 0.282 0.423 84 2,134 9,300 3,000 0.80 2.865 Lyari Interceptor

(Extended)

Iqbal PS
(2-4) 2-6 1.01 44.31 24,574 898,235 0.000 0.000

2-5a 2-5b 5.00 5.00 121,651 121,651 0.000 0.000
2-5b 2-6 7.28 12.28 177,124 298,775 0.000 0.000
2-6 2-7 5.13 61.72 124,814 1,321,824 0.000 0.000

2-7 TP-2
(2-24) 13.94 75.66 225,704 1,547,528 0.249 0.249 0.374 42 1,067 4,700 1,190 0.80 0.717 (Existing)

2-8 2-9 5.83 5.83 141,845 141,845 0.156 0.156 0.234 42 1,067 1,300 1,190 0.80 0.717 (Existing)

2-9 TP-2
(2-14) 2.21 8.04 53,770 195,615 0.059 0.215 0.323 42 1,067 1,600 1,190 0.80 0.717 (Existing)

2-10 2-11 5.87 5.87 142,818 142,818 0.000 0.000

2-11 Clifton PS
(2-13) 6.92 12.79 168,365 311,183 0.185 0.185 0.278 54 1,372 4,100 1,670 0.80 1.183 (Existing)

2-12 Clifton PS
(2-13) 3.91 3.91 95,131 95,131 0.105 0.105 0.158 42 1,067 1,900 1,190 0.80 0.717 (Existing)

Clifton PS
(2-13)

TP-2
(2-14) 0.00 16.70 0 406,314 0.000 0.290 0.435 1,200 4,800 PM 0.38 (Existing)

Summary of Pumping Stations in TP-2 Catchment

Summary of Sewage Treatment Plant, TP-2
Flow
(m3/d)

Remarks

TP-2 65,146

Clifton PS 0.435 0.653
Main PS of TP-2 0.696 1.044

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Hight
(mm)

Number of
Stream RemarksVelocity

(m/sec)

Flow
Capacity

(m3/s)

Length
(m)

Gradient
(1/x)

Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Node

Iqbal PS 0.000 0.000

Average Flow (m3/s)
(Flow to STP)Area (km2)

Population
(In covered area)
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Table A83.1.2 (c)  Flow Calculation Sheet of TP-4 District in 2011 

From To Increment Cumulative Increment Cumulative Increment Cumulative

4-1a 4-1b 5.89 5.89 101,219 101,219 0.000 0.000
4-1b 4-2 6.00 11.89 103,109 204,328 0.093 0.093 0.140 66 1,676 6,400 2,180 0.80 1.765 Malir Interceptor (L)
4-2 4-9 6.93 18.82 119,091 323,419 0.108 0.201 0.302 72 1,829 4,200 2,450 0.80 2.101 Malir Interceptor (L)

4-3a 4-3b 5.66 5.66 97,266 97,266 0.000 0.000
4-3b 4-4 10.74 16.40 184,565 281,831 0.000 0.000
4-4 4-5 6.48 22.88 111,358 393,189 0.000 0.000
4-5 4-7 2.93 25.81 50,352 443,541 0.045 0.045 0.068 48 1,219 4,400 1,420 0.80 0.936 (Existing)

4-6a 4-6b 5.33 5.33 91,595 91,595 0.083 0.083 0.125 33 838 1,800 860 0.80 0.443 (Existing)
4-6b 4-6c 6.85 12.18 117,716 209,311 0.106 0.189 0.284 36 914 2,400 970 0.80 0.525 (Existing)
4-6c 4-7 7.90 20.08 135,760 345,071 0.123 0.312 0.468 48 1,219 4,600 1,420 0.80 0.936 (Existing)

4-7 Korangi
PS(4-8) 0.85 46.74 14,607 803,219 0.013 0.370 0.555 54 1,372 1,600 1,670 0.80 1.183 (Existing)

Korangi
PS(4-8) 4-9 0.00 46.74 0 803,219 0.000 0.370 0.555 1,220 1,700 PM 0.48 Pressure

(Existing)

4-9 TP-4
(4-27) 6.91 72.47 105,992 1,232,630 0.097 0.668 1.002 3,500 3,000 1 6,200 7,800 0.80 7.505 Malir Interceptor (L)

4-10a 4-10b 5.65 5.65 97,094 97,094 0.000 0.000

4-10b B-Qasim
PS(4-10c) 4.05 9.70 69,599 166,693 0.000 0.000

B-Qasim
PS(4-10c) 4-10d 0.00 9.70 0 166,693 0.000 0.000

4-10d 4-11 6.70 16.40 115,139 281,832 0.000 0.000

4-11 TP-4
(4-27) 11.40 27.80 50,498 332,330 0.000 0.000

4-12 4-14 6.03 6.03 82,343 82,343 0.103 0.103 0.155 42 1,067 3,300 1,190 0.80 0.717 Malir Interceptor (R)

4-13a 4-13b 5.77 5.77 78,793 78,793 0.000 0.000
4-13b 4-14 3.51 9.28 47,931 126,724 0.060 0.060 0.090 30 762 4,800 760 0.80 0.366 (Existing)
4-14 4-17 0.00 15.31 0 209,067 0.000 0.163 0.245 66 1,676 3,700 2,180 0.80 1.765 Malir Interceptor (R)

4-15a 4-15b 34.74 34.74 153,580 153,580 0.000 0.000
4-15b 4-16 18.08 52.82 79,929 233,509 0.000 0.000
4-16a 4-16b 15.82 68.64 109,319 342,828 0.131 0.131 0.197 24 610 4,200 560 0.81 0.235 (Existing)
4-16b 4-17 8.99 77.63 91,252 434,080 0.113 0.244 0.366 30 762 5,300 760 0.80 0.366 (Existing)
4-17 4-20 0.83 93.77 11,334 654,481 0.014 0.421 0.632 2,750 2,000 1 2,800 5,200 0.80 3.905 Malir Interceptor (R)

4-18a 4-18b 13.47 13.47 97,042 97,042 0.000 0.000
4-18b 4-18c 18.36 31.83 250,716 347,758 0.000 0.000
4-18c 4-19 11.12 42.95 124,146 471,904 0.000 0.000
4-19 4-20 19.97 62.92 142,974 614,878 0.172 0.172 0.258 9,200 Nallah
4-20 4-22 0.00 156.69 0 1,269,359 0.000 0.593 0.890 2,750 2,000 2 1,000 5,200 0.80 7.810 Malir Interceptor (R)

4-21 4-22 13.43 13.43 81,281 81,281 0.096 0.096 0.144 2,700 Nallah
4-22 4-26 14.64 184.76 186,847 1,537,487 0.234 0.923 1.385 3,250 2,000 2 7,800 5,800 0.80 9.306 Malir Interceptor (R)

4-23a 4-23b 6.08 6.08 83,026 83,026 0.000 0.000

4-23b Port PS
(4-23c) 5.47 11.55 74,696 157,722 0.000 0.000

Port PS
(4-23c) 4-24 0.00 11.55 0 157,722 0.000 0.000

4-24 4-25 17.03 28.58 214,329 372,051 0.000 0.000
4-25 4-26 12.73 41.31 173,835 545,886 0.000 0.000

4-26 TP-4
(4-27) 0.00 226.07 0 2,083,373 0.000 0.923 1.385 3,500 3,000 2 2,000 0.07 15.010 Reversed Siphon

crossing Malir

Summary of Pumping Stations in TP-4 Catchment

Summary of Sewage Treatment Plant, TP-4

Korangi PS 0.555 0.833
B-Qasim PS 0.000 0.000

TP-4 137,462

Main PS of TP-4 2.387 3.580

Flow
(m3/d)

Remarks

Flow
Capacity

(m3/s)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m) Remarks

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Velocity
(m/sec)

Gradient
(1/x)

Node Area (km2)
Population

(In covered area) Peak
Flow
(m3/s)

Diameter
(inch)

Average Flow (m3/s)
(Flow to STP)

Port PS 0.000 0.000
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Table A83.1.3 (a)  Flow Calculation Sheet of TP-1 and TP-3 District in 2016 

From To Increment Cumulative Increment Cumulative Increment Cumulative

1-1a 1-1b 6.60 6.60 251,780 251,780 0.204 0.204 0.306 42 1,067 1,600 1,190 0.80 0.717
1-1b 1-2 5.18 11.78 197,609 449,389 0.160 0.364 0.546 54 1,372 2,600 1,670 0.80 1.183
1-2 1-3 1.49 13.27 56,841 506,230 0.046 0.410 0.615 54 1,372 1,900 1,670 0.80 1.183 (Existing)
1-3 1-4 7.57 20.84 288,784 795,014 0.234 0.644 0.966 54 1,372 1,900 1,670 0.80 1.183 (Existing)
1-4 TP-1 0.79 21.63 30,137 825,151 0.024 0.668 1.002 54 1,372 2,000 1,670 0.80 1.183 (Existing)

1-5 1-6 4.77 4.77 104,801 104,801 0.000 0.000
1-6a 1-6b 3.49 8.26 133,138 237,939 0.108 0.108 0.162 42 1,067 1,700 1,190 0.80 0.717
1-6b 1-7 11.15 19.41 425,356 663,295 0.345 0.453 0.680 66 1,676 5,100 2,180 0.80 1.765
1-7 1-8 0.59 20.00 22,508 685,803 0.018 0.471 0.707 66 1,676 3,400 2,180 0.80 1.765
1-8 1-9 2.81 22.81 107,197 793,000 0.087 0.558 0.837 66 1,676 900 2,180 0.80 1.765 (Existing)
1-9 TP-1 3.28 26.09 125,127 918,127 0.102 0.660 0.990 66 1,676 1,700 2,180 0.80 1.765 (Existing)

1-10 1-11 7.16 7.16 273,144 273,144 0.222 0.222 0.333 42 1,067 1,600 1,190 0.80 0.717
1-11 1-12 7.34 14.50 280,010 553,154 0.227 0.449 0.674 66 1,676 3,100 2,180 0.80 1.765
1-12 1-17 6.57 21.07 250,636 803,790 0.203 0.652 0.978 66 1,676 5,200 2,180 0.80 1.765

1-13 1-14 8.60 8.60 328,077 328,077 0.266 0.266 0.399 42 1,067 1,200 1,190 0.80 0.717
1-14 1-15 7.87 16.47 300,229 628,306 0.244 0.510 0.765 66 1,676 2,200 2,180 0.80 1.765
1-15 1-16 10.27 26.74 391,786 1,020,092 0.318 0.828 1.242 84 2,134 3,300 3,000 0.80 2.865
1-16 1-17 10.02 57.83 382,248 1,402,340 0.310 1.138 1.707 3,000 1,500 1 7,200 4,400 0.80 3.198
1-17 TP-1 0.00 78.90 0 2,206,130 0.000 1.790 2.685 3,500 2,000 1 100 6,200 0.80 4.975

0.663 0.663

3-1 3-3 1.34 1.34 51,119 51,119 0.041 0.704 1.056 1,500 1,500 1 3,500 592 1.65 3.190 Lyari Interceptor
(Existing))

3-2 3-3 4.84 4.84 176,065 176,065 0.159 0.159 0.239 Gujar Nallah

3-3 3-5 0.07 6.25 2,670 229,854 0.002 0.865 1.298 1,500 1,500 1 1,200 592 1.65 3.190 Lyari Interceptor
(Existing))

3-4 3-5 4.98 4.98 189,980 189,980 0.154 0.154 0.231 Orangi Nallah

3-5 3-8 0.28 11.51 10,682 430,516 0.009 1.028 1.542 2,000 1,500 1 2,800 1,000 1.44 3.746 Lyari Interceptor
(Existing))

3-6a 3-6b 3.82 3.82 238,774 238,774 0.202 0.202 0.303 24 610 1,200 560 0.81 0.235 (Existing)

3-6b Jamila
PS (3-7) 5.08 8.90 317,532 556,306 0.269 0.471 0.707 48 1,219 4,000 1,420 0.80 0.936 (Existing)

900 1,800 PM
850 0 PM

3-8 3-10 0.00 25.72 0 1,318,730 0.000 1.780 2.670 2,000 2,000 1 100 1,176 1.42 4.971 Lyari Interceptor
(Existing))

Chakiwara
PS (3-9) 3-10 5.68 5.68 355,035 355,035 0.301 0.301 0.452 800 1,400 PM 0.90 Pressure

(Existing)

3-10 TP-3 8.34 39.74 282,274 1,956,039 0.228 2.309 3.464 2,000 2,000 2 3,800 2,500 0.97 6.818 Lyari Interceptor
(Existing))

Summary of Pumping Stations in TP-1 and TP-3 District

Summary of Sewage Treatment Plant, TP-1 and TP-3

TP-3 199,498
Total 468,893

Flow
(m3/d)

Remarks

TP-1 269,395

5.195
7.016Main PS of TP-1 4.677

Main PS of TP-3 3.464

Jamila PS 1.128 1.692
Chakiwara PS 0.452 0.677

To TP-1

To TP-3

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Gradient

(1/x)

Node Area (km2)
Population

(In covered area) Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m)

Average Flow (m3/s)
(Flow to STP)

Jamila
PS (3-7) 3-8 14.21 1.128331,908 888,214 1.36 Pressure

(Existing)0.281 0.7525.31
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Table A83.1.3 (b)  Flow Calculation Sheet of TP-2 District in 2016 

From To Increment Cumulative Increment Cumulative Increment Cumulative

2-1a 2-2a 11.90 11.90 98,271 98,271 0.000 0.000
2-2a 2-3 10.08 21.98 442,931 541,202 0.279 0.279 0.419 66 1,676 4,600 2,180 0.80 1.765

2-1b 2-2b 9.00 9.00 74,322 74,322 0.000 0.000
2-2b 2-3 10.42 19.42 457,872 532,194 0.289 0.289 0.434 66 1,676 5,900 2,180 0.80 1.765

2-3 Iqbal PS
(2-4) 1.90 43.30 114,174 1,187,570 0.095 0.663 0.995 84 2,134 9,300 3,000 0.80 2.865 Lyari Interceptor

(Extended)

Iqbal PS
(2-4) 2-6 1.01 44.31 33,181 1,220,751 0.000 0.000

2-5a 2-5b 5.00 5.00 164,261 164,261 0.000 0.000
2-5b 2-6 7.28 12.28 239,164 403,425 0.000 0.000
2-6 2-7 5.13 61.72 168,532 1,792,708 0.000 0.000

2-7 TP-2
(2-24) 13.94 75.66 302,351 2,095,059 0.344 0.344 0.516 42 1,067 4,700 1,190 0.80 0.717 (Existing)

2-8 2-9 5.83 5.83 191,528 191,528 0.217 0.217 0.326 42 1,067 1,300 1,190 0.80 0.717 (Existing)

2-9 TP-2
(2-14) 2.21 8.04 72,603 264,131 0.082 0.299 0.449 42 1,067 1,600 1,190 0.80 0.717 (Existing)

2-10 2-11 5.87 5.87 192,842 192,842 0.000 0.000

2-11 Clifton PS
(2-13) 6.92 12.79 227,337 420,179 0.258 0.258 0.387 54 1,372 4,100 1,670 0.80 1.183 (Existing)

2-12 Clifton PS
(2-13) 3.91 3.91 128,452 128,452 0.146 0.146 0.219 42 1,067 1,900 1,190 0.80 0.717 (Existing)

Clifton PS
(2-13)

TP-2
(2-14) 0.00 16.70 0 548,631 0.000 0.404 0.606 1,200 4,800 PM 0.54 (Existing)

Summary of Pumping Stations in TP-2 Catchment

Summary of Sewage Treatment Plant, TP-2
Flow
(m3/d)

Remarks

TP-2 90,461

Clifton PS 0.606 0.909
Main PS of TP-2 0.965 1.447

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Iqbal PS 0.000 0.000

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Gradient

(1/x)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m)

Population
(In covered area) Peak

Flow
(m3/s)

Diameter
(inch)

Node Average Flow (m3/s)
(Flow to STP)Area (km2)
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TableA 83.1.3 (c)  Flow Calculation Sheet of TP-2 District in 2016 

From To Increment Cumulative Increment Cumulative Increment Cumulative

4-1a 4-1b 5.89 5.89 174,164 174,164 0.000 0.000
4-1b 4-2 6.00 11.89 177,417 351,581 0.167 0.167 0.251 66 1,676 6,400 2,180 0.80 1.765 Malir Interceptor (L)
4-2 4-9 6.93 18.82 204,916 556,497 0.193 0.360 0.540 72 1,829 4,200 2,450 0.80 2.101 Malir Interceptor (L)

4-3a 4-3b 5.66 5.66 167,363 167,363 0.000 0.000
4-3b 4-4 10.74 16.40 317,576 484,939 0.000 0.000
4-4 4-5 6.48 22.88 191,610 676,549 0.000 0.000
4-5 4-7 2.93 25.81 86,638 763,187 0.082 0.082 0.123 48 1,219 4,400 1,420 0.80 0.936 (Existing)

4-6a 4-6b 5.33 5.33 157,605 157,605 0.148 0.148 0.222 33 838 1,800 860 0.80 0.443 (Existing)
4-6b 4-6c 6.85 12.18 202,551 360,156 0.191 0.339 0.509 36 914 2,400 970 0.80 0.525 (Existing)
4-6c 4-7 7.90 20.08 233,599 593,755 0.220 0.559 0.839 48 1,219 4,600 1,420 0.80 0.936 (Existing)

4-7 Korangi
PS(4-8) 0.85 46.74 25,134 1,382,076 0.024 0.665 0.998 54 1,372 1,600 1,670 0.80 1.183 (Existing)

Korangi
PS(4-8) 4-9 0.00 46.74 0 1,382,076 0.000 0.665 0.998 1,220 1,700 PM 0.85 Pressure

(Existing)

4-9 TP-4
(4-27) 6.91 72.47 180,314 2,118,887 0.171 1.196 1.794 3,500 3,000 1 6,200 7,800 0.80 7.505 Malir Interceptor (L)

4-10a 4-10b 5.65 5.65 167,067 167,067 0.000 0.000

4-10b B-Qasim
PS(4-10c) 4.05 9.70 119,756 286,823 0.000 0.000

B-Qasim
PS(4-10c) 4-10d 0.00 9.70 0 286,823 0.000 0.000

4-10d 4-11 6.70 16.40 198,115 484,938 0.000 0.000

4-11 TP-4
(4-27) 11.40 27.80 63,368 548,306 0.000 0.000

4-12 4-14 6.03 6.03 125,363 125,363 0.159 0.159 0.239 42 1,067 3,300 1,190 0.80 0.717 Malir Interceptor (R)

4-13a 4-13b 5.77 5.77 119,958 119,958 0.000 0.000
4-13b 4-14 3.51 9.28 72,973 192,931 0.092 0.092 0.138 30 762 4,800 760 0.80 0.366 (Existing)
4-14 4-17 0.00 15.31 0 318,294 0.000 0.251 0.377 66 1,676 3,700 2,180 0.80 1.765 Malir Interceptor (R)

4-15a 4-15b 34.74 34.74 192,716 192,716 0.000 0.000
4-15b 4-16 18.08 52.82 100,297 293,013 0.000 0.000
4-16a 4-16b 15.82 68.64 152,782 445,795 0.187 0.187 0.281 24 610 4,200 560 0.81 0.235 (Existing)
4-16b 4-17 8.99 77.63 134,898 580,693 0.169 0.356 0.534 30 762 5,300 760 0.80 0.366 (Existing)
4-17 4-20 0.83 93.77 17,256 916,243 0.022 0.629 0.944 2,750 2,000 1 2,800 5,200 0.80 3.905 Malir Interceptor (R)

4-18a 4-18b 13.47 13.47 136,608 136,608 0.000 0.000
4-18b 4-18c 18.36 31.83 381,703 518,311 0.000 0.000
4-18c 4-19 11.12 42.95 185,456 703,767 0.000 0.000
4-19 4-20 19.97 62.92 201,079 904,846 0.246 0.246 0.369 9,200 Nallah
4-20 4-22 0.00 156.69 0 1,821,089 0.000 0.875 1.313 2,750 2,000 2 1,000 5,200 0.80 7.810 Malir Interceptor (R)

4-21 4-22 13.43 13.43 110,691 110,691 0.134 0.134 0.201 2,700 Nallah
4-22 4-26 14.64 184.76 282,774 2,214,554 0.357 1.366 2.049 3,250 2,000 2 7,800 5,800 0.80 9.306 Malir Interceptor (R)

4-23a 4-23b 6.08 6.08 126,403 126,403 0.000 0.000

4-23b Port PS
(4-23c) 5.47 11.55 113,721 240,124 0.000 0.000

Port PS
(4-23c) 4-24 0.00 11.55 0 240,124 0.000 0.000

4-24 4-25 17.03 28.58 323,948 564,072 0.000 0.000
4-25 4-26 12.73 41.31 264,656 828,728 0.000 0.000

4-26 TP-4
(4-27) 0.00 226.07 0 3,043,282 1.366 2.049 3,500 3,000 2 2,000 0.11 15.010 Reversed Siphon

crossing Malir

Summary of Pumping Stations in TP-4 Catchment

Summary of Sewage Treatment Plant, TP-4

Remarks

Korangi PS 0.998 1.496
B-Qasim PS 0.000

TP-4 221,357

Main PS of TP-4 3.843 5.765

0.000

Flow
(m3/d)

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Number of

Stream
Length

(m)
Diameter

(inch)

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Diameter
/Width
(mm)

Hight
(mm)

Peak
Flow
(m3/s)

Gradient
(1/x)

Node Area (km2)
Population

(In covered area)
Average Flow (m3/s)

(Flow to STP)

Port PS 0.000 0.000
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TableA 83.1.4 (a)  Flow Calculation Sheet of TP-1 and TP-3 District in 2021 

From To Increment Cumulative Increment Cumulative Increment Cumulative

1-1a 1-1b 6.60 6.60 319,855 319,855 0.287 0.287 0.431 42 1,067 1,600 1,190 0.80 0.717
1-1b 1-2 5.18 11.78 251,038 570,893 0.225 0.512 0.768 54 1,372 2,600 1,670 0.80 1.183
1-2 1-3 1.49 13.27 72,210 643,103 0.065 0.577 0.866 54 1,372 1,900 1,670 0.80 1.183
1-3 1-4 7.57 20.84 366,864 1,009,967 0.329 0.906 1.359 66 1,676 1,900 2,180 0.80 1.765
1-4 TP-1 0.79 21.63 38,286 1,048,253 0.034 0.940 1.410 72 1,829 2,000 2,450 0.80 2.101

1-5 1-6 4.77 4.77 131,494 131,494 0.000 0.000
1-6a 1-6b 3.49 8.26 169,135 300,629 0.152 0.152 0.228 42 1,067 1,700 1,190 0.80 0.717
1-6b 1-7 11.15 19.41 540,361 840,990 0.485 0.637 0.956 66 1,676 5,100 2,180 0.80 1.765
1-7 1-8 0.59 20.00 28,593 869,583 0.026 0.663 0.995 66 1,676 3,400 2,180 0.80 1.765
1-8 1-9 2.81 22.81 136,181 1,005,764 0.122 0.785 1.178 66 1,676 900 2,180 0.80 1.765
1-9 TP-1 3.28 26.09 158,958 1,164,722 0.143 0.928 1.392 72 1,829 1,700 2,450 0.80 2.101

1-10 1-11 7.16 7.16 346,994 346,994 0.312 0.312 0.468 42 1,067 1,600 1,190 0.80 0.717
1-11 1-12 7.34 14.50 355,717 702,711 0.319 0.631 0.947 66 1,676 3,100 2,180 0.80 1.765
1-12 1-17 6.57 21.07 318,401 1,021,112 0.286 0.917 1.376 66 1,676 5,200 2,180 0.80 1.765

1-13 1-14 8.60 8.60 416,780 416,780 0.374 0.374 0.561 42 1,067 1,200 1,190 0.80 0.717
1-14 1-15 7.87 16.47 381,403 798,183 0.342 0.716 1.074 66 1,676 2,200 2,180 0.80 1.765
1-15 1-16 10.27 26.74 497,713 1,295,896 0.447 1.163 1.745 84 2,134 3,300 3,000 0.80 2.865
1-16 1-17 10.02 57.83 485,598 1,781,494 0.436 1.599 2.399 3,000 1,500 1 7,200 4,400 0.80 3.198
1-17 TP-1 0.00 78.90 0 2,802,606 0.000 2.516 3.774 3,500 2,000 1 100 6,200 0.80 4.975

3-1 3-3 1.34 1.34 64,940 64,940 0.058 0.058 0.087 1,500 1,500 1 3,500 592 1.65 3.190 Lyari Interceptor
(Existing))

3-2 3-3 4.84 4.84 223,485 223,485 0.204 0.204 0.306 Gujar Nallah

3-3 3-5 0.07 6.25 3,392 291,817 0.003 0.265 0.398 1,500 1,500 1 1,200 592 1.65 3.190 Lyari Interceptor
(Existing))

3-4 3-5 4.98 4.98 241,345 241,345 0.217 0.217 0.326 Orangi Nallah

3-5 3-8 0.28 11.51 13,570 546,732 0.012 0.494 0.741 2,000 1,500 1 2,800 1,000 1.44 3.746 Lyari Interceptor
(Existing))

3-6a 3-6b 3.82 3.82 293,632 293,632 0.273 0.273 0.410 42 1,067 1,200 1,190 0.80 0.717

3-6b Jamila
PS (3-7) 5.08 8.90 390,485 684,117 0.364 0.637 0.956 54 1,372 4,000 1,670 0.80 1.183

3-8 3-10 0.00 25.72 0 1,639,013 0.000 1.511 2.267 2,000 2,000 1 100 1,176 1.42 4.971 Lyari Interceptor
(Existing))

Chakiwara
PS (3-9) 3-10 5.68 5.68 436,605 436,605 0.407 0.407 0.611 800 1,400 PM 1.22 Pressure

3-10 TP-3 8.34 39.74 366,172 2,441,790 0.326 2.244 3.366 2,000 2,000 2 3,800 2,500 0.97 6.818 Lyari Interceptor
(Existing))

Summary of Pumping Stations in TP-1 and TP-3 District

Summary of Sewage Treatment Plant, TP-1 and TP-3

TP-3 193,882
Total 572,659

Flow
(m3/d)

Remarks

TP-1 378,778

5.049
9.864Main PS of TP-1 6.576

Main PS of TP-3 3.366

Jamila PS 1.526 2.288
Chakiwara PS 0.611 0.916

To TP-1

To TP-3

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Flow
Capacity

(m3/s)
RemarksVelocity

(m/sec)
Gradient

(1/x)

Node Area (km2)
Population

(In covered area) Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Hight
(mm)

Number of
Stream

Length
(m)

Average Flow (m3/s)
(Flow to STP)

Jamila
PS (3-7) 3-8 5.31 14.21 408,164 1,092,281 0.380 1.526 1,200 Pressure1,800 PM1.017
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TableA 83.1.4 (b)  Flow Calculation Sheet of TP-2 District in 2021 

From To Increment Cumulative Increment Cumulative Increment Cumulative

2-1a 2-2a 11.90 11.90 198,114 198,114 0.000 0.000
2-2a 2-3 10.08 21.98 555,746 753,860 0.393 0.393 0.590 66 1,676 4,600 2,180 0.80 1.765

2-1b 2-2b 9.00 9.00 149,834 149,834 0.000 0.000
2-2b 2-3 10.42 19.42 555,746 705,580 0.407 0.407 0.611 66 1,676 5,900 2,180 0.80 1.765

2-3 Iqbal PS
(2-4) 1.90 1.90 125,514 1,584,954 0.117 0.917 1.376 84 2,134 9,300 3,000 0.80 2.865 Lyari Interceptor

(Extended)

Iqbal PS
(2-4) 2-6 1.01 2.91 44,624 1,629,578 0.055 0.972 1.458 1,500 1,200 PM 0.83

2-5a 2-5b 5.00 5.00 220,909 220,909 0.273 0.273 0.410 42 1,067 1,700 1,190 0.80 0.717
2-5b 2-6 7.28 12.28 321,644 542,553 0.398 0.671 1.007 66 1,676 3,000 2,180 0.80 1.765
2-6 2-7 5.13 20.32 226,653 2,398,784 0.280 1.923 2.885 3,500 2,000 1 3,100 6,200 0.80 4.975

2-7 TP-2
(2-24) 13.94 34.26 403,215 2,801,999 0.499 2.422 3.633 4,000 2,000 1 4,700 6,700 0.80 5.717

2-8 2-9 5.83 5.83 257,580 257,580 0.318 0.318 0.477 42 1,067 1,300 1,190 0.80 0.717

2-9 TP-2
(2-14) 2.21 8.04 97,642 355,222 0.121 0.439 0.659 48 1,219 1,600 1,420 0.80 0.936

2-10 2-11 5.87 5.87 259,348 259,348 0.321 0.321 0.482 42 1,067 1,300 1,190 0.80 0.717

2-11 Clifton PS
(2-13) 6.92 12.79 305,739 565,087 0.378 0.699 1.049 66 1,676 4,100 2,180 0.80 1.765

2-12 Clifton PS
(2-13) 3.91 3.91 172,751 172,751 0.214 0.214 0.321 42 1,067 1,900 1,190 0.80 0.717

Clifton PS
(2-13)

TP-2
(2-14) 0.00 16.70 0 737,838 0.000 0.913 1.370 1,200 4,800 PM 1.21 Pressure

Summary of Pumping Stations in TP-2 Catchment

Summary of Sewage Treatment Plant, TP-2

Iqbal PS 1.458

Flow
(m3/d)

Remarks

TP-2 326,074

Clifton PS 1.370 2.054
Main PS of TP-2 4.292 6.437

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Hight
(mm)

Number of
Stream RemarksVelocity

(m/sec)

Flow
Capacity

(m3/s)

Length
(m)

Gradient
(1/x)

Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Node Average Flow (m3/s)
(Flow to STP)Area (km2)

Population
(In covered area)
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Table A83.1.4 (c)  Flow Calculation Sheet of TP-4 District in 2021 

From To Increment Cumulative Increment Cumulative Increment Cumulative

4-1a 4-1b 5.89 5.89 273,420 273,420 0.000 0.000
4-1b 4-2 6.00 11.89 278,526 551,946 0.289 0.289 0.434 66 1,676 6,400 2,180 0.80 1.765 Malir Interceptor (L)
4-2 4-9 6.93 18.82 321,698 873,644 0.333 0.622 0.933 72 1,829 4,200 2,450 0.80 2.101 Malir Interceptor (L)

4-3a 4-3b 5.66 5.66 262,743 262,743 0.000 0.000
4-3b 4-4 10.74 16.40 498,562 761,305 0.517 0.517 0.776 66 1,676 6,100 2,180 0.80 1.765
4-4 4-5 6.48 22.88 300,808 1,062,113 0.312 0.829 1.244 84 2,134 5,500 3,000 0.80 2.865
4-5 4-7 2.93 25.81 136,014 1,198,127 0.141 0.970 1.455 84 2,134 4,400 3,000 0.80 2.865

4-6a 4-6b 5.33 5.33 247,424 247,424 0.256 0.256 0.384 42 1,067 1,800 1,190 0.80 0.717
4-6b 4-6c 6.85 12.18 317,984 565,408 0.330 0.586 0.879 66 1,676 2,400 2,180 0.80 1.765
4-6c 4-7 7.90 20.08 366,726 932,134 0.380 0.966 1.449 72 1,829 4,600 2,450 0.80 2.101

4-7 Korangi
PS(4-8) 0.85 46.74 39,458 2,169,719 0.041 1.977 2.966 3,500 2,000 1 1,600 6,200 0.80 4.975

Korangi
PS(4-8) 4-9 0.00 46.74 0 2,169,719 0.000 1.977 2.966 2,000 1,700 PM 0.94 Pressure

4-9 TP-4
(4-27) 6.91 72.47 281,225 3,324,588 2.599 3.899 3,500 3,000 1 6,200 7,800 0.80 7.505 Malir Interceptor (L)

4-10a 4-10b 5.65 5.65 262,279 262,279 0.000 0.000

4-10b B-Qasim
PS(4-10c) 4.05 9.70 188,005 450,284 0.000 0.000

B-Qasim
PS(4-10c) 4-10d 0.00 9.70 0 450,284 0.000 0.000

4-10d 4-11 6.70 16.40 311,021 761,305 0.000 0.000

4-11 TP-4
(4-27) 11.40 27.80 78,399 839,704 0.000 0.000

4-12 4-14 6.03 6.03 194,887 194,887 0.268 0.268 0.402 42 1,067 3,300 1,190 0.80 0.717 Malir Interceptor (R)

4-13a 4-13b 5.77 5.77 186,484 186,484 0.256 0.256 0.384 42 1,067 1,500 1,190 0.80 0.717
4-13b 4-14 3.51 9.28 113,442 299,926 0.156 0.412 0.618 48 1,219 4,800 1,420 0.80 0.936
4-14 4-17 0.00 15.31 0 494,813 0.000 0.680 1.020 66 1,676 3,700 2,180 0.80 1.765 Malir Interceptor (R)

4-15a 4-15b 34.74 34.74 238,427 238,427 0.298 0.298 0.447 42 1,067 2,100 1,190 0.80 0.717
4-15b 4-16 18.08 52.82 124,086 362,513 0.155 0.453 0.680 48 1,219 4,000 1,420 0.80 0.936
4-16a 4-16b 15.82 68.64 217,196 579,709 0.289 0.742 1.113 66 1,676 4,200 2,180 0.80 1.765
4-16b 4-17 8.99 77.63 203,714 783,423 0.277 1.019 1.529 84 2,134 5,300 3,000 0.80 2.865
4-17 4-20 0.83 93.77 26,825 1,305,061 0.037 1.736 2.604 2,750 2,000 2,800 5,200 0.80 3.905 Malir Interceptor (R)

4-18a 4-18b 13.47 13.47 195,801 195,801 0.261 0.261 0.392 42 1,067 2,200 1,190 0.80 0.717
4-18b 4-18c 18.36 31.83 593,389 789,190 0.815 1.076 1.614 84 2,134 3,700 3,000 0.80 2.865
4-18c 4-19 11.12 42.95 283,025 1,072,215 0.386 1.462 2.193 2,500 2,000 1 1,900 4,800 0.80 3.557
4-19 4-20 19.97 62.92 287,903 1,360,118 0.384 1.846 2.769 9,200 Nallah
4-20 4-22 0.00 156.69 0 2,665,179 0.000 3.582 5.373 2,750 2,000 2 1,000 5,200 0.80 7.810 Malir Interceptor (R)

4-21 4-22 13.43 13.43 152,651 152,651 0.200 0.200 0.300 2,700 Nallah
4-22 4-26 14.64 184.76 437,078 3,254,908 0.599 4.381 6.572 3,250 2,000 2 7,800 5,800 0.80 9.306 Malir Interceptor (R)

4-23a 4-23b 6.08 6.08 196,503 196,503 0.270 0.270 0.405 42 1,067 2,600 1,190 0.80 0.717

4-23b Port PS
(4-23c) 5.47 11.55 176,788 373,291 0.243 0.513 0.770 54 1,372 4,200 1,670 0.80 1.183

Port PS
(4-23c) 4-24 0.00 11.55 0 373,291 0.000 0.513 0.770 1,000 2,200 PM 0.98

4-24 4-25 17.03 28.58 500,093 873,384 0.685 1.198 1.797 84 2,134 4,800 3,000 0.80 2.865
4-25 4-26 12.73 41.31 411,429 1,284,813 0.565 1.763 2.645 2,750 2,000 2,800 5,200 0.80 3.905

4-26 TP-4
(4-27) 0.00 226.07 0 4,539,721 0.000 6.144 9.216 3,500 3,000 2 2,000 0.48 15.010 Reversed Siphon

crossing Malir

Summary of Pumping Stations in TP-4 Catchment

Summary of Sewage Treatment Plant, TP-4

Flow
Capacity

(m3/s)

Hight
(mm)

Number of
Stream

Length
(m)

Peak
Flow
(m3/s)

Diameter
/Width
(mm)

Flow
(m3/d)

Remarks

TP-4 755,395

Main PS of TP-4 13.115 19.672

Korangi PS 2.966 4.448
B-Qasim 0.000 0.000

Remarks

Design Flow (peak)
(m3/s)

Required capacity
(m3/s)

Velocity
(m/sec)

Gradient
(1/x)

Node
Diameter

(inch)

Area (km2)
Population

(In covered area)
Average Flow (m3/s)

(Flow to STP)

Port PS 0.770 1.154
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Table A83.1.5 (a)  Flow Calculation Sheet of TP-1 and TP-3 District in 2025 

From To Increment Cumulative Increment Cumulative Increment Cumulative

1-1a 1-1b 6.60 6.60 381,773 381,773 0.365 0.365 0.548 42 1,067 1,600 1,190 0.80 0.717
1-1b 1-2 5.18 11.78 299,634 681,407 0.287 0.652 0.978 54 1,372 2,600 1,670 0.80 1.183
1-2 1-3 1.49 13.27 86,188 767,595 0.083 0.735 1.103 54 1,372 1,900 1,670 0.80 1.183
1-3 1-4 7.57 20.84 437,882 1,205,477 0.419 1.154 1.731 66 1,676 1,900 2,180 0.80 1.765
1-4 TP-1 0.79 21.63 45,697 1,251,174 0.044 1.198 1.797 72 1,829 2,000 2,450 0.80 2.101

1-5 1-6 4.77 4.77 154,674 154,674 0.153 0.153 0.230 24 610 1,800 560 0.81 0.235 Branch (Gadap)
1-6a 1-6b 3.49 8.26 201,877 356,551 0.193 0.346 0.519 42 1,067 1,700 1,190 0.80 0.717
1-6b 1-7 11.15 19.41 644,964 1,001,515 0.617 0.963 1.445 66 1,676 5,100 2,180 0.80 1.765
1-7 1-8 0.59 20.00 34,128 1,035,643 0.033 0.996 1.494 66 1,676 3,400 2,180 0.80 1.765
1-8 1-9 2.81 22.81 162,543 1,198,186 0.156 1.152 1.728 66 1,676 900 2,180 0.80 1.765
1-9 TP-1 3.28 26.09 189,729 1,387,915 0.182 1.334 2.001 72 1,829 1,700 2,450 0.80 2.101

1-10 1-11 7.16 7.16 414,165 414,165 0.396 0.396 0.594 42 1,067 1,600 1,190 0.80 0.717
1-11 1-12 7.34 14.50 424,577 838,742 0.406 0.802 1.203 66 1,676 3,100 2,180 0.80 1.765
1-12 1-17 6.57 21.07 380,037 1,218,779 0.364 1.166 1.749 66 1,676 5,200 2,180 0.80 1.765

1-13 1-14 8.60 8.60 497,461 497,461 0.476 0.476 0.714 42 1,067 1,200 1,190 0.80 0.717
1-14 1-15 7.87 16.47 455,235 952,696 0.436 0.912 1.368 66 1,676 2,200 2,180 0.80 1.765
1-15 1-16 10.27 26.74 594,061 1,546,757 0.569 1.481 2.222 84 2,134 3,300 3,000 0.80 2.865
1-16 1-17 10.02 57.83 579,600 2,126,357 0.555 2.036 3.054 3,000 1,500 1 7,200 4,400 0.80 3.198
1-17 TP-1 0.00 78.90 0 3,345,136 0.000 3.202 4.803 3,500 2,000 1 100 6,200 0.80 4.975

3-1 3-3 1.34 1.34 77,511 77,511 0.074 0.074 0.111 1,500 1,500 1 3,500 592 1.65 3.190 Lyari Interceptor
(Existing))

3-2 3-3 4.84 4.84 266,495 266,495 0.256 0.256 0.384 11,100 Gujar Nallah

3-3 3-5 0.07 6.25 4,049 348,055 0.004 0.334 0.501 1,500 1,500 1 1,200 592 1.65 3.190 Lyari Interceptor
(Existing))

3-4 3-5 4.98 4.98 288,065 288,065 0.276 0.276 0.414 10,400 Orangi Nallah

3-5 3-8 0.28 11.51 16,196 652,316 0.016 0.626 0.939 2,000 1,500 1 2,800 1,000 1.44 3.746 Lyari Interceptor
(Existing))

3-6a 3-6b 3.82 3.82 339,892 339,892 0.337 0.337 0.506 42 1,067 1,200 1,190 0.80 0.717

3-6b Jamila
PS (3-7) 5.08 8.90 452,002 791,894 0.448 0.785 1.178 54 1,372 4,000 1,670 0.80 1.183

3-8 3-10 0.00 25.72 0 1,916,677 0.000 1.879 2.819 2,000 2,000 1 100 1,176 1.42 4.971 Lyari Interceptor
(Existing))

Chakiwara
PS (3-9) 3-10 5.68 5.68 505,388 505,388 0.501 0.501 0.752 800 1,400 PM 1.50 Pressure

3-10 TP-3 8.34 39.74 441,731 2,863,796 0.420 2.800 4.200 2,000 2,000 2 3,800 2,500 0.97 6.818 Lyari Interceptor
(Existing))

Summary of Pumping Stations in TP-1 and TP-3 District

Summary of Sewage Treatment Plant, TP-1 and TP-3

Chakiwara PS
Jamila PS

RemarksVelocity
(m/sec)

Flow
Capacity

(m3/s)

Node Area (km2)
Population

(In covered area) Gradient
(1/x)

Length
(m)

To TP-3

Number of
Stream

Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

To TP-1

Hight
(mm)

Average Flow (m3/s)
(Flow to STP)

Required capacity
(m3/s)

Design Flow (peak)
(m3/s)

1.880

Flow
(m3/d)

Remarks

2.819

4.200 6.300

0.752
8.601

1.127
Main PS of TP-1 12.902
Main PS of TP-3

TP-1 495,418
241,920

Pressure1,2001,264,361 1.880Jamila
PS (3-7) 3-8 5.31 14.21 1.661,800 PM

TP-3
Total 737,338

472,467 0.468 1.253
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Table A83.1.5 (b)  Flow Calculation Sheet of TP-2 District in 2025 

From To Increment Cumulative Increment Cumulative Increment Cumulative

2-1a 2-2a 11.90 11.90 385,875 385,875 0.382 0.382 0.573 42 1,067 2,900 1,190 0.80 0.717
2-2a 2-3 10.08 21.98 653,716 1,039,591 0.500 0.882 1.323 66 1,676 4,600 2,180 0.80 1.765

2-1b 2-2b 9.00 9.00 291,839 291,839 0.289 0.289 0.434 42 1,067 2,900 1,190 0.80 0.717
2-2b 2-3 10.42 19.42 675,766 967,605 0.517 0.806 1.209 66 1,676 5,900 2,180 0.80 1.765

2-3 Iqbal PS
(2-4) 1.90 1.90 134,586 2,141,782 0.136 1.824 2.736 84 2,134 9,300 3,000 0.80 2.865 Lyari Interceptor

(Extended)

Iqbal PS
(2-4) 2-6 1.01 2.91 55,436 2,197,218 0.072 1.896 2.844 1,500 1,200 PM 1.61

2-5a 2-5b 5.00 5.00 274,437 274,437 0.358 0.358 0.537 42 1,067 1,700 1,190 0.80 0.717
2-5b 2-6 7.28 12.28 399,580 674,017 0.522 0.880 1.320 66 1,676 3,000 2,180 0.80 1.765
2-6 2-7 5.13 20.32 281,572 3,152,807 0.368 3.144 4.716 3,500 2,000 1 3,100 6,200 0.80 4.975

2-7 TP-2
(2-24) 13.94 34.26 502,452 3,655,259 0.656 3.800 5.700 4,000 2,000 1 4,100 6,700 0.80 5.717

2-8 2-9 5.83 5.83 319,993 319,993 0.418 0.418 0.627 42 1,067 1,300 1,190 0.80 0.717

2-9 TP-2
(2-14) 2.21 8.04 121,301 441,294 0.158 0.576 0.864 48 1,219 1,600 1,420 0.80 0.936

2-10 2-11 5.87 5.87 322,189 322,189 0.421 0.421 0.632 42 1,067 1,300 1,190 0.80 0.717

2-11 Clifton PS
(2-13) 6.92 12.79 379,820 702,009 0.496 0.917 1.376 66 1,676 4,100 2,180 0.80 1.765

2-12 Clifton PS
(2-13) 3.91 3.91 214,610 214,610 0.280 0.280 0.420 42 1,067 1,900 1,190 0.80 0.717

Clifton PS
(2-13)

TP-2
(2-14) 0.00 16.70 0 916,619 0.000 1.197 1.796 1,200 4,800 PM 1.59 Pressure

Summary of Pumping Stations in TP-2 Catchment

Summary of Sewage Treatment Plant, TP-2

2.693

Remarks

9.846

Flow
(m3/d)

6.564

481,507

Clifton PS 1.796

Required capacity
(m3/s)

Average Flow (m3/s)
(Flow to STP)

Node

Design Flow (peak)
(m3/s)

TP-2

Main PS of TP-2

Remarks
Flow

Capacity
(m3/s)

Gradient
(1/x)

Length
(m)

Hight
(mm)

Number of
Stream

Peak
Flow
(m3/s)

Diameter
(inch)

Diameter
/Width
(mm)

Velocity
(m/sec)

Iqbql PS 2.844

Area (km2)

4.266

Population
(In covered area)
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Table A83.1.5 (c)  Flow Calculation Sheet of TP-4 District in 2025 

From To Increment Cumulative Increment Cumulative Increment Cumulative

4-1a 4-1b 5.89 5.89 368,530 368,530 0.405 0.405 0.608 42 1,067 2,800 1,190 0.80 0.717
4-1b 4-2 6.00 11.89 375,412 743,942 0.412 0.817 1.226 66 1,676 6,400 2,180 0.80 1.765 Malir Interceptor (L)
4-2 4-9 6.93 18.82 433,601 1,177,543 0.476 1.293 1.940 72 1,829 4,200 2,450 0.80 2.101 Malir Interceptor (L)

4-3a 4-3b 5.66 5.66 354,139 354,139 0.389 0.389 0.584 42 1,067 1,500 1,190 0.80 0.717
4-3b 4-4 10.74 16.40 671,988 1,026,127 0.738 1.127 1.691 66 1,676 6,100 2,180 0.80 1.765
4-4 4-5 6.48 22.88 405,445 1,431,572 0.445 1.572 2.358 84 2,134 5,500 3,000 0.80 2.865
4-5 4-7 2.93 25.81 183,326 1,614,898 0.201 1.773 2.660 84 2,134 4,400 3,000 0.80 2.865

4-6a 4-6b 5.33 5.33 333,491 333,491 0.366 0.366 0.549 42 1,067 1,800 1,190 0.80 0.717
4-6b 4-6c 6.85 12.18 428,596 762,087 0.471 0.837 1.256 66 1,676 2,400 2,180 0.80 1.765
4-6c 4-7 7.90 20.08 494,293 1,256,380 0.543 1.380 2.070 72 1,829 4,600 2,450 0.80 2.101

4-7 Korangi
PS(4-8) 0.85 46.74 53,183 2,924,461 0.058 3.211 4.817 3,500 2,000 1 1,600 6,200 0.80 4.975

Korangi
PS(4-8) 4-9 0.00 46.74 0 2,924,461 0.000 3.211 4.817 2,000 1,700 PM 1.53 Pressure

4-9 TP-4
(4-27) 6.91 72.47 378,594 4,480,598 0.418 4.922 7.383 3,500 3,000 1 6,200 7,800 0.80 7.505 Malir Interceptor (L)

4-10a 4-10b 5.65 5.65 353,513 353,513 0.388 0.388 0.582 42 1,067 900 1,190 0.80 0.717

4-10b B-Qasim
PS(4-10c) 4.05 9.70 253,403 606,916 0.278 0.666 0.999 54 1,372 3,400 1,670 0.80 1.183

B-Qasim
PS(4-10c) 4-10d 0.00 9.70 0 606,916 0.000 0.666 0.999 900 400 PM 1.57

4-10d 4-11 6.70 16.40 419,210 1,026,126 0.461 1.127 1.691 66 1,676 2,500 2,180 0.80 1.765

4-11 TP-4
(4-27) 11.40 27.80 100,469 1,126,595 0.131 1.258 1.887 72 1,829 4,500 2,450 0.80 2.101

4-12 4-14 6.03 6.03 264,901 264,901 0.385 0.385 0.578 42 1,067 3,300 1,190 0.80 0.717 Malir Interceptor (R)

4-13a 4-13b 5.77 5.77 253,479 253,479 0.368 0.368 0.552 42 1,067 1,500 1,190 0.80 0.717
4-13b 4-14 3.51 9.28 154,196 407,675 0.224 0.592 0.888 48 1,219 4,800 1,420 0.80 0.936
4-14 4-17 0.00 15.31 0 672,576 0.000 0.977 1.466 66 1,676 3,700 2,180 0.80 1.765 Malir Interceptor (R)

4-15a 4-15b 34.74 34.74 305,550 305,550 0.399 0.399 0.599 42 1,067 2,100 1,190 0.80 0.717
4-15b 4-16 18.08 52.82 159,020 464,570 0.207 0.606 0.909 48 1,219 4,000 1,420 0.80 0.936
4-16a 4-16b 15.82 68.64 289,069 753,639 0.405 1.011 1.517 66 1,676 4,200 2,180 0.80 1.765
4-16b 4-17 8.99 77.63 275,081 1,028,720 0.395 1.406 2.109 84 2,134 5,300 3,000 0.80 2.865
4-17 4-20 0.83 93.77 36,462 1,737,758 0.053 2.436 3.654 2,750 2,000 2,800 5,200 0.80 3.905 Malir Interceptor (R)

4-18a 4-18b 13.47 13.47 261,122 261,122 0.367 0.367 0.551 42 1,067 2,200 1,190 0.80 0.717
4-18b 4-18c 18.36 31.83 806,565 1,067,687 1.171 1.538 2.307 84 2,134 3,700 3,000 0.80 2.865
4-18c 4-19 11.12 42.95 383,102 1,450,789 0.552 2.090 3.135 2,500 2,000 1 1,900 4,800 0.80 3.557
4-19 4-20 19.97 62.92 383,852 1,834,641 0.539 2.629 3.944 9,200 Nallah
4-20 4-22 0.00 156.69 0 3,572,399 0.000 5.065 7.598 2,750 2,000 2 1,000 5,200 0.80 7.810 Malir Interceptor (R)

4-21 4-22 13.43 13.43 201,605 201,605 0.278 0.278 0.417 33 2,700 Nallah
4-22 4-26 14.64 184.76 593,337 4,367,341 0.860 6.203 9.305 3,250 2,000 2 7,800 5,800 0.80 9.306 Malir Interceptor (R)

4-23a 4-23b 6.08 6.08 267,098 267,098 0.388 0.388 0.582 42 1,067 2,600 1,190 0.80 0.717

4-23b Port PS
(4-23c) 5.47 11.55 240,300 507,398 0.349 0.737 1.106 54 1,372 2,000 1,670 0.80 1.183 Pressure

Port PS
(4-23c) 4-24 0.00 11.55 0 507,398 0.000 0.737 1.106 1,000 2,200 PM 1.41

4-24 4-25 17.03 28.58 678,687 1,186,085 0.983 1.720 2.580 84 2,134 4,800 3,000 0.80 2.865
4-25 4-26 12.73 41.31 559,236 1,745,321 0.812 2.532 3.798 2,750 2,000 2,800 5,200 0.80 3.905

4-26 TP-4
(4-27) 0.00 226.07 0 6,112,662 0.000 8.735 13.103 3,500 3,000 2 2,000 0.68 15.010 Reversed Siphon

crossing Malir

Summary of Pumping Stations in TP-4 Catchment

Summary of Sewage Treatment Plant, TP-4

B-Qasim PS 0.999 1.499

Hight
(mm)

Required capacity
(m3/s)

7.225

Number of
Stream

Average Flow (m3/s)
(Flow to STP) Length

(m)
Gradient

(1/x)

Population
(In covered area) Diameter

/Width
(mm)

Node Area (km2) Peak
Flow
(m3/s)

Diameter
(inch)

Port PS 1.106

Design Flow (peak)
(m3/s)

Korangi PS 4.817

Remarks

Main PS of TP-4 22.373 33.559

TP-4 1,288,656

Flow
(m3/d)

1.658

Velocity
(m/sec) Remarks

Flow
Capacity

(m3/s)
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A83.2  Process Design Sheet of Sewage Treatment Plants 
 
A. Sewage Treatment Plant TP-1 

1 DESIGN FLOW
2011 2016 2021 2025

Total Flow 0 262,000 375,000 495,000    m3/day
      Flow to Existing Facility 0 110,000 55,000 0    m3/day
      Flow to New Facility 0 152,000 320,000 495,000    m3/day

2 DESIGN BASIS FOR NEW FACILITY

2.1 DESIGN PARAMETERS AND CRITERIA
2011 2016 2021 2025

Design Capacity (Average) 0 167,000 333,000 500,000    m3/day

Design Flow (Average, per train) 83,333    m3/day
Number of Trains 0 2 4 6    Trains

Influent concentration
      BOD concentration 600    mg/l

Design effluent concentration (target)
      BOD concentration 80    mg/l

Wastewater Quantity and Characteristics for New Facility
    Average daily flow in 2025 500,000    m3/day
    BOD concentration 600    mg/l

Pollutants Removal Efficiencies
    BOD removal efficiency with UASB 50 %
    BOD removal efficiency with primary settling tank 40 %
    BOD removal efficiency with High rate trickling filter 55.6 %
    Overall BOD removal efficiency 86.7 %

Effluent Qualities
    BOD concentration 79.9    mg/l

Component Facilities 
    (a) UASB Reactor

    Hydraulic retention time 10.0    ｈｒ
    Effective depth 6.0    m 

    (b) Primary Settling Tank
    Hydraulic overflow rate in dry weather 50    m3/m2/d
    Hydraulic retention time 1.5    ｈｒ
    Effective depth 3.0    m 

    (c) High Rate Trickling Filter
    Hydraulic loading 15.0    m3/m2/d
    BOD volumetic loading 1.2    kg/m3/d
    Effective depth 1.5    m 

    (d) Final Settling Tank
    Hydraulic overflow rate 30    m3/m2/day
    Hydraulic retention time 3.0    hｒ
    Effective depth 3.0    m 

    (e) Sludge Thickeners (Gravity)
    Inflow raw sludge solids concentration 1.2 %
    Thickened sludge solids concentration (2.0～4.0) 3.0 %
    Solids surface loading (60～90) 90    kg/m2/day
    Effective depth 4.0    m
(f) Sludge Drying Bed
    Sludge depth 0.20    m
    Solids content of sludge cake 40    %
    Drying days 14    days

     (g) Sludge Dewatering (Belt press filter)
    Per unit solids loads of filter 140    kg/m/hr
    Belt filter width 3.0    m
    Solids content of sludge cake 20    %
    Operation days a week 6    days
    Operation time a day 7    hr/day

2.2 DESIGN WASTEWATER CHARACTERISTICS

Influent PST Infl. TF Infl. Final Effl.
600.0 300.0 180.0 79.9
300.0 150.0 90.0 40.0

Parameters
BOD concentration (mg/l)

BOD loading (t/d)  
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2.3 SLUDGE PRODUCTION
2011 2016 2021 2025

UASB Sludge
Design Flow (Total) 0 262,000 375,000 495,000    m3/d
BOD concentration of influent 600 600 600 600    mg/l
BOD reduction rate 0.50 0.50 0.50 0.50
Conversion rate 0.60 0.60 0.60 0.60
UASB Sludge Production 0.0 47.2 67.5 89.1    dbt/d

Raw Sludge
Design Flow (Actual) 0 262,000 375,000 495,000    m3/d
BOD concentration of influent 300 300 300 300    mg/l
BOD reduction rate 0.40 0.40 0.40 0.40
Conversion rate 1.00 1.00 1.00 1.00
UASB Sludge Production 0.0 31.4 45.0 59.4    dbt/d

Excess Sludge
Design Flow (Actual) 0 262,000 375,000 495,000    m3/d
BOD concentration of influent 180 180 180 180    mg/l
BOD reduction rate 0.56 0.56 0.56 0.56
Conversion rate 0.55 0.55 0.55 0.55
Excess Sludge Production 0.0 14.4 20.6 27.2    dbt/d

Total Sludge Production 0.0 93.0 133.1 175.7    dbt/d

  * This design flow involves flow to existing facility 

3 OUTLINE OF FACILITY

3.1 UASB REACTOR
2011 2016 2021 2025

Design flow 500,000    m3/d
Shape of reactor 
Number of stream 6    trains
Number of tank per stream 1    tanks/train
Total number 6    tanks 
Width 100.0    m
Length 78.0    m
Depth 6.0    m
Volume Effective Rate 0.75
Total tank capacity 210,600    m3

Hydraulic retention time (10) 10.11    hr

3.2 PRIMARY SETTLING TANK

Design flow 500,000    m3/d
Shape of settling tank
Number of train 6    trains
Number of tank per train 2    tanks/train
Total number 12    tanks 
Internal diameter 33.0    m
Effective depth 3.0    m
Total water surface area 10,264    m2

Total tank capacity 30,791    m3

Hydraulic overflow rate (50) 48.7    m3/m2/d
Hydraulic retention time (1.5) 1.5    hr

3.3 HIGH RATE TRICKLING FILTER

Design flow 500,000    m3/d
BOD loading 90,000    kg/d
Number of train 6    trains
Number of tank per train 6    tanks/train
Total number 36    tanks 
Internal diameter 42.0    m 
Effective depth 1.5    m
Total water surface area 49,876    m2

Total tank capacity 74,814    m3

     Hydraulic loading (15) 10.0    m3/m2/d
     BOD volumetic loading (1.2) 1.20    kg/m3/d

Hydraulic retention time 3.6    hr

   Rectangular

    Circular tank with a center-driven sludge scraper
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3.4 FINAL SETTLING TANK

Design flow (Maximum daily) 500,000    m3/d
Shape of settling tank
Number of train 6    train
Number of tank per train 2    tanks/train
Total number 12    tanks 
Internal diameter 43.0    m 
Effective depth 3.0    m
Total water surface area 17,426    m2

Total tank capacity 52,279    m3

Hydraulic overflow rate (30) 28.7    m3/m2/d
Hydraulic retention time (3.0) 2.5    hr

3.5 SLUDGE TREATMENT AND DISPOSAL

(1) Gravity Sludge Thickeners 2011 2016 2021 2025
Design sludge flow (Solid) 0.0 93.0 133.1 175.7    dbt/d
Tank geometry
Total number 5 7 8    tanks
Internal diameter 18.0 18.0 18.0    m
Effective depth 4.0 4.0 4.0    m
Total water surface area 1,272 1,781 2,036    m2

Unit surface loading (90) 73.1 74.7 86.3    kg/m2/d
Solids concentration of sludge 3.0 3.0 3.0    %

(2) Sludge Drying Bed

Design sludge flow (Solid) 48.8 0.0 0.0    dbt/d
Design sludge flow 1,627 0 0    wbt/d
Bed surface area
      Sludge drying lagoon 32,600 0 0    m2

      Sludge drying bed 81,200 0 0    m2

      Total 113,800 0 0    m2

Effective ratio 0.65 0.65 0.65
Effective surface area 73,970 0 0    m2

Effective depth 0.2 0.2 0.2    m
Bed capacity 22,760 0 0    m3

Detention time (14) 14.0 #DIV/0! #DIV/0!    day

(3) Belt Press Filter

Design sludge flow (Solid) 44.2 133.1 175.7    dbt/d
Design sludge flow 1,474 4,438 5,858    wbt/d
Per unit solids loads of filter 140 140 140    kg/m/hr
Belt filter width 3 3 3    m
Operation days a week 6 6 6    days
Operation time a day 7 7 7    hr/day
Number of machine (on duty) 18 53 70    nos.
Number of machine (standby) 2 6 8    nos.
Number of machine (total) 20 59 78    nos.

(4) Sludge Cake
 1) Drying bed 

Design sludge amount 48.8 0.0 0.0    dbt/d
Sludge moisture 60 60 60    %
Cake amount 122 0 0    wbt/d

 2) Belt press filter 
Design sludge amount 44.2 133.1 175.7    dbt/d
Sludge moisture 80 80 80    %
Cake amount 221 666 879    wbt/d

 3) Total cake amount 343 666 879    wbt/d

Circular radial flow type

    Circular tank with a center-driven sludge scraper
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B. Sewage Treatment Plant TP-2 

1 DESIGN FLOW
2011 2016 2021 2025

Total Flow 0 0 326,000 482,000    m3/day
      Flow to Existing Facility 0 0 55,000 0    m3/day
      Flow to New Facility 0 0 271,000 482,000    m3/day

2 DESIGN BASIS FOR NEW FACILITY

2.1 DESIGN PARAMETERS AND CRITERIA
2011 2016 2021 2025

Design Capacity (Average) 0 0 306,000 490,000    m3/day

Design Flow (Average, per train) 61,250    m3/day
Number of Trains 0 0 5 8    Train

Influent concentration
      BOD concentration 600    mg/L

Design effluent concentration (target)
      BOD concentration 80    mg/L

Wastewater Quantity and Characteristics for New Facility
    Average daily flow in 2025 490,000    m3/day
    BOD concentration 600    mg/L

Pollutants Removal Efficiencies
    BOD removal efficiency with UASB 50 %
    BOD removal efficiency with primary settling tank 40 %
    BOD removal efficiency with High rate trickling filter 55.6 %
    Overall BOD removal efficiency 86.7 %

Effluent Qualities
    BOD concentration 79.9   mg/L 

Component Facilities 
    (a) UASB Reactor

    Hydraulic retention time 10.0    ｈｒ
    Effective depth 6.0    m 

    (b) Primary Settling Tank
    Hydraulic overflow rate in dry weather 50    m3/m2/d
    Hydraulic retention time 1.5    ｈｒ
    Effective depth 3.0    m 

    (c) High Rate Trickling Filter
    Hydraulic loading 15.0    m3/m2/d
    BOD volumetic loading 1.2    kg/m3/d
    Effective depth 1.5    m 

    (d) Final Settling Tank
    Hydraulic overflow rate 30    m3/m2/day
    Hydraulic retention time 3.0    hｒ
    Effective depth 3.0    m 

    (e) Sludge Thickeners (Gravity)
    Inflow raw sludge solids concentration 1.2 %
    Thickened sludge solids concentration (2.0～4.0) 3.0 %
    Solids surface loading (60～90) 90    kg/m2/day
    Effective depth 4.0    m
(f) Sludge Drying Bed
    Sludge depth 0.20    m
    Solids content of sludge cake 40    %
    Drying days 14    days

     (g) Sludge Dewatering (Belt press filter)
    Per unit solids loads of filter 140    kg/m/hr
    Belt filter width 3.0    m
    Solids content of sludge cake 20    %
    Operation days a week 6    days
    Operation time a day 7    hr/day

2.2 DESIGN WASTEWATER CHARACTERISTICS

Influent PST Infl. TF Infl. Final Effl.
600.0 300.0 180.0 79.9
294.0 147.0 88.2 39.2BOD loading (t/d)

Parameters
BOD concentration (mg/l)
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2.3 SLUDGE PRODUCTION
2011 2016 2021 2025

UASB Sludge
Design Flow (Total) 0 0 326,000 482,000    m3/d
BOD concentration of influent 600 600 600 600    mg/l
BOD reduction rate 0.50 0.50 0.50 0.50
Conversion rate 0.60 0.60 0.60 0.60
UASB Sludge Production 0.0 0.0 58.7 86.8    dbt/d

Raw Sludge
Design Flow (Actual) 0 0 326,000 482,000    m3/d
BOD concentration of influent 300 300 300 300    mg/l
BOD reduction rate 0.40 0.40 0.40 0.40
Conversion rate 1.00 1.00 1.00 1.00
UASB Sludge Production 0.0 0.0 39.1 57.8    dbt/d

Excess Sludge
Design Flow (Actual) 0 0 326,000 482,000    m3/d
BOD concentration of influent 180 180 180 180    mg/l
BOD reduction rate 0.56 0.56 0.56 0.56
Conversion rate 0.55 0.55 0.55 0.55
Excess Sludge Production 0.0 0.0 17.9 26.5    dbt/d

Total Sludge Production 0.0 0.0 115.7 171.1    dbt/d

  * This design flow involves flow to existing facility 

3 OUTLINE OF FACILITY

3.1 UASB REACTOR
2011 2016 2021 2025

Design flow 490,000    m3/d
Shape of reactor 
Number of train 8    trains
Number of tank per train 1    tanks/train
Total number 8    tanks 
Width 80.0    m
Length 71.0    m
Depth 6.0    m
Volume Effective Rate 0.75
Total tank capacity 204,480    m3

Hydraulic retention time (10) 10.02    hr

3.2 PRIMARY SETTLING TANK

Design flow 490,000    m3/d
Shape of settling tank
Number of train 8    trains
Number of tank per train 2    tanks/train
Total number 16    tanks 
Internal diameter 28.0    m
Effective depth 3.0    m
Total water surface area 9,852    m2

Total tank capacity 29,556    m3

Hydraulic overflow rate (50) 49.7    m3/m2/d
Hydraulic retention time (1.5) 1.4    hr

3.3 HIGH RATE TRICKLING FILTER

Design flow 490,000    m3/d
BOD loading 88,200    kg/d
Number of stream 8    trains
Number of tank per stream 6    tanks/train
Total number 48    tanks 
Internal diameter 36.0    m 
Effective depth 1.5    m
Total water surface area 48,858    m2

Total tank capacity 73,287    m3

   Rectangular

    Circular tank with a center-driven sludge scraper
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3.4 FINAL SETTLING TANK

Design flow (Maximum daily) 490,000    m3/d
Shape of settling tank
Number of train 8    train
Number of tank per train 2    tanks/train
Total number 16    tanks 
Internal diameter 37.0    m 
Effective depth 3.0    m
Total water surface area 17,203    m2

Total tank capacity 51,610    m3

Hydraulic overflow rate (30) 28.5    m3/m2/d
Hydraulic retention time (3.0) 2.5    hr

3.5 SLUDGE TREATMENT AND DISPOSAL

(1) Gravity Sludge Thickeners 2011 2016 2021 2025
Design sludge flow (Solid) 0.0 0.0 115.7 171.1    dbt/d
Tank geometry
Total number 6 8    tanks
Internal diameter 18.0 18.0    m
Effective depth 4.0 4.0    m
Total water surface area 1,527 2,036    m2

Unit surface loading (90) 75.8 84.1    kg/m2/d
Solids concentration of sludge 3.0 3.0    %

(2) Sludge Drying Bed

Design sludge flow (Solid) 0.0 0.0    dbt/d
Design sludge flow 0 0    wbt/d
Bed surface area
      Sludge drying lagoon 0 0    m2

      Sludge drying bed 0 0    m2

      Total 0 0    m2

Effective ratio 0.65 0.65
Effective surface area 0 0    m2

Effective depth 0.2 0.2    m
Bed capacity 0 0    m3

Detention time (14) #DIV/0! #DIV/0!    day

(3) Belt Press Filter

Design sludge flow (Solid) 0.0 115.7 171.1    dbt/d
Design sludge flow #DIV/0! 3,858 5,704    wbt/d
Per unit solids loads of filter 140 140 140    kg/m/hr
Belt filter width 3 3 3    m
Operation days a week 6 6 6    days
Operation time a day 7 7 7    hr/day
Number of machine (on duty) 1 46 68    nos.
Number of machine (standby) 1 5 7    nos.
Number of machine (total) 2 51 75    nos.

(4) Sludge Cake
 1) Drying bed 

Design sludge amount 0.0 0.0 0.0    dbt/d
Sludge moisture 60 60 60    %
Cake amount 0 0 0    wbt/d

 2) Belt press filter 
Design sludge amount 0.0 115.7 171.1    dbt/d
Sludge moisture 80 80 80    %
Cake amount 0 579 856    wbt/d

 3) Total cake amount 0 579 856    wbt/d

    Circular tank with a center-driven sludge scraper

Circular radial flow type
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C. Sewage Treatment Plant TP-3 

1 DESIGN FLOW
2011 2016 2021 2025

Total Flow 111,000 199,000 194,000 242,000    m3/d
      Flow to Existing Facility 111,000 199,000 194,000 242,000    m3/d
      Flow to New Facility 0 0 0 0    m3/d

2 DESIGN BASIS FOR NEW FACILITY

2.1 DESIGN PARAMETERS AND CRITERIA
2011 2016 2021 2025

Design Capacity (Average) 245,000 245,000 245,000 245,000    m3/d

Design Flow (Average, per train) 40,833    m3/d
Number of Trains 6 6 6 6    train

Influent concentration
      BOD concentration 600    mg/l

Design effluent concentration (target)
      BOD concentration 80    mg/l

Wastewater Quantity and Characteristics for New Facility
    Average daily flow in 2025 245,000    m3/d
    BOD concentration 600    mg/l

Pollutants Removal Efficiencies
    BOD removal efficiency with anaerobic pond 60 %
    BOD removal efficiency with aerobic pond 67 %
    Overall BOD removal efficiency 86.8 %

Effluent Qualities
    BOD concentration 79.2    mg/l

2.2 DESIGN WASTEWATER CHARACTERISTICS

Anae. Influ. Facul. Influ. Final Effl.
600.0 240.0 79.2
147.0 58.8 19.4

2.3 SLUDGE PRODUCTION
2011 2016 2021 2025

Anaerobic Pond Sludge
Design Flow 111,000 199,000 194,000 242,000    m3/d
BOD concentration of influent 600 600 600 600    mg/l
BOD reduction rate 0.60 0.60 0.60 0.60
Conversion Rate 0.60 0.60 0.60 0.60
ANP Sludge Production 24.0 43.0 41.9 52.3    dbt/d

Aerobic Pond Sludge
Design Flow 111,000 199,000 194,000 242,000    m3/d
BOD concentration of influent 240 240 240 240    mg/l
BOD reduction rate 0.67 0.67 0.67 0.67
Conversion rate 0.50 0.50 0.50 0.50
UASB Sludge Production 8.9 16.0 15.6 19.5    dbt/d

Total Sludge Production 32.9 59.0 57.5 71.7    dbt/d

BOD loading (t/d)

Parameters
BOD concentration (mg/l)
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3 OUTLINE OF FACILITY

3.1 ANAEROBIC POND
2011 2016 2021 2025

Design flow 245,000    m3/d
BOD loading 147.0    t/d
Shape of reactor 
Number of train 6    trains
Number of pond per train 1    pond/train
Total number 6    pond
Width 150.0    m
Length 150.0    m
Depth 2.5    m
Total pond capacity 337,500    m3

3.2 FACULTATIVE POND

Design flow 245,000    m3/d
BOD loading 58.8    t/d
Shape of reactor 
Number of train 6    trains
Number of pond per train 1    pond/train
Total number 6    pond
Width 150    m
Length (weighted average ) 1,150    m
Depth 1.5    m

     Total surface area 1,035,000    m2

Total tank capacity 1,552,500    m3

3.3 SLUDGE TREATMENT AND DISPOSAL

(1) Sludge Drying Bed
2011 2016 2021 2025

Design sludge flow (Solid) 32.9 59.0 57.5 71.7    dbt/d
Solids concentration of sludge 5.0 5.0 5.0 5.0    %
Design sludge flow 658 1,180 1,150 1,435    wbt/d

Bed surface area
      Sludge drying bed 1 (130x170x2) 44,200 44,200 44,200 44,200    m2

      Sludge drying bed 2 (200x290x1) 58,000 58,000 58,000 58,000    m2

      Sludge drying bed 2 (190x130x1) 24,700 24,700 24,700 24,700
      Total 126,900 126,900 126,900 126,900    m2

Effective ratio 0.65 0.65 0.65 0.65
Effective surface area 82,485 82,485 82,485 82,485    m2

Effective depth 0.2 0.2 0.2 0.2    m
Bed capacity 16,497 16,497 16,497 16,497    m3

Detention time 25.1 14.0 14.3 11.5    day

(2) Sludge Cake
Design sludge amount : 32.9 59.0 57.5 71.7    dbt/d
Sludge moisture 60 60 60 60    %
Cake amount : 82.3 147.5 143.8 179.3    wbt/d

Rectangular

Rectangular
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D. Sewage Treatment Plant TP-4 

1 DESIGN FLOW
2011 2016 2021 2025

Total Flow 137,000 221,000 755,000 1,289,000    m3/day
      Flow to Existing Facility 0 0 0 0    m3/day
      Flow to New Facility 137,000 221,000 755,000 1,289,000    m3/day

2 DESIGN BASIS FOR NEW FACILITY

2.1 DESIGN PARAMETERS AND CRITERIA
2011 2016 2021 2025

Design Capacity (Average) 161,250 242,000 806,000 1,290,000    m3/day

Design Flow (Average, per train) 80,625    m3/day
Number of Trains 2 3 10 16    Trains

Influent concentration
      BOD concentration 600    mg/l

Design effluent concentration (target)
      BOD concentration 80    mg/l

Wastewater Quantity and Characteristics for New Facility
    Average daily flow in 2025 1,290,000    m3/day
    BOD concentration 600    mg/l

Pollutants Removal Efficiencies
    BOD removal efficiency with UASB 50 %
    BOD removal efficiency with primary settling tank 40 %
    BOD removal efficiency with High rate trickling filter 55.6 %
    Overall BOD removal efficiency 86.7 %

Effluent Qualities
    BOD concentration 79.9    mg/l

Component Facilities 
    (a) UASB Reactor

    Hydraulic retention time 10.0    ｈｒ
    Effective depth 6.0    m 

    (b) Primary Settling Tank
    Hydraulic overflow rate in dry weather 50    m3/m2/d
    Hydraulic retention time 1.5    ｈｒ
    Effective depth 3.0    m 

    (c) High Rate Trickling Filter
    Hydraulic loading 15.0    m3/m2/d
    BOD volumetic loading 1.2    kg/m3/d
    Effective depth 1.5    m 

    (d) Final Settling Tank
    Hydraulic overflow rate 30    m3/m2/day
    Hydraulic retention time 3.0    hｒ
    Effective depth 3.0    m 

    (e) Sludge Thickeners (Gravity)
    Inflow raw sludge solids concentration 1.2 %
    Thickened sludge solids concentration (2.0～4.0) 3.0 %
    Solids surface loading (60～90) 90    kg/m2/day
    Effective depth 4.0    m
(f) Sludge Drying Bed
    Sludge depth 0.20    m
    Solids content of sludge cake 40    %
    Drying days 14    days

     (g) Sludge Dewatering (Belt press filter)
    Per unit solids loads of filter 140    kg/m/hr
    Belt filter width 3.0    m
    Solids content of sludge cake 20    %
    Operation days a week 6    days
    Operation time a day 7    hr/day

2.2 DESIGN WASTEWATER CHARACTERISTICS

Influent PST Infl. TF Infl. Final Effl.
600.0 300.0 180.0 79.9
774.0 387.0 232.2 103.1BOD loading (t/d)

Parameters
BOD concentration (mg/l)
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2.3 SLUDGE PRODUCTION
2011 2016 2021 2025

UASB Sludge
Design Flow (Total) 137,000 221,000 755,000 1,289,000    m3/d
BOD concentration of influent 600 600 600 600    mg/l
BOD reduction rate 0.50 0.50 0.50 0.50
Conversion rate 0.60 0.60 0.60 0.60
UASB Sludge Production 24.7 39.8 135.9 232.0    dbt/d

Raw Sludge
Design Flow (Actual) 137,000 221,000 755,000 1,289,000    m3/d
BOD concentration of influent 300 300 300 300    mg/l
BOD reduction rate 0.40 0.40 0.40 0.40
Conversion rate 1.00 1.00 1.00 1.00
UASB Sludge Production 16.4 26.5 90.6 154.7    dbt/d

Excess Sludge
Design Flow (Actual) 137,000 221,000 755,000 1,289,000    m3/d
BOD concentration of influent 180 180 180 180    mg/l
BOD reduction rate 0.56 0.56 0.56 0.56
Conversion rate 0.55 0.55 0.55 0.55
Excess Sludge Production 7.5 12.2 41.6 71.0    dbt/d

Total Sludge Production 48.6 78.5 268.1 457.7    dbt/d

  * This design flow involves flow to existing facility 

3 OUTLINE OF FACILITY

3.1 UASB REACTOR
2011 2016 2021 2025

Design flow 1,290,000    m3/d
Shape of reactor 
Number of train 16    trains
Number of tank per train 1    tanks/train
Total number 16    tanks 
Width 90.0    m
Length 83.0    m
Depth 6.0    m
Volume Effective Rate 0.75
Total tank capacity 537,840    m3

Hydraulic retention time (10) 10.01    hr

3.2 PRIMARY SETTLING TANK

Design flow 1,290,000    m3/d
Shape of settling tank
Number of train 16    trains
Number of tank per train 2    tanks/train
Total number 32    tanks 
Internal diameter 33.0    m
Effective depth 3.0    m
Total water surface area 27,370    m2

Total tank capacity 82,109    m3

Hydraulic overflow rate (50) 47.1    m3/m2/d
Hydraulic retention time (1.5) 1.5    hr

3.3 HIGH RATE TRICKLING FILTER

Design flow 1,290,000    m3/d
BOD loading 232,200    kg/d
Number of train 16    trains
Number of tank per train 6    tanks/train
Total number 96    tanks 
Internal diameter 42.0    m 
Effective depth 1.5    m
Total water surface area 133,003    m2

Total tank capacity 199,504    m3

     Hydraulic loading (15) 9.7    m3/m2/d
     BOD volumetic loading (1.2) 1.16    kg/m3/d

Hydraulic retention time 3.7    hr

   Rectangular

    Circular tank with a center-driven sludge scraper
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3.4 FINAL SETTLING TANK

Design flow (Maximum daily) 1,290,000    m3/d
Shape of settling tank
Number of stream 16    train
Number of tank per stream 2    tanks/train
Total number 32    tanks 
Internal diameter 42.0    m 
Effective depth 3.0    m
Total water surface area 44,334    m2

Total tank capacity 133,003    m3

Hydraulic overflow rate (30) 29.1    m3/m2/d
Hydraulic retention time (3.0) 2.5    hr

3.5 SLUDGE TREATMENT AND DISPOSAL

(1) Gravity Sludge Thickeners 2011 2016 2021 2025
Design sludge flow (Solid) 48.6 78.5 268.1 457.7    dbt/d
Tank geometry
Total number 3 4 12 20    tanks
Internal diameter 18.0 18.0 18.0 18.0    m
Effective depth 4.0 4.0 4.0 4.0    m
Total water surface area 763 1,018 3,054 5,089    m2

Unit surface loading (90) 63.7 77.1 87.8 89.9    kg/m2/d
Solids concentration of sludge 3.0 3.0 3.0 3.0    %

(2) Sludge Drying Bed

Design sludge flow (Solid) 48.6 78.5 117.0 117.0    dbt/d
Design sludge flow 1,620 2,617 3,900 3,900    wbt/d
Bed surface area
      Sludge drying bed 1 125,000 250,000 250,000 250,000    m2

      Sludge drying bed 2 38,000 38,000 38,000 38,000    m2

      Sludge drying bed 3 0 0 51,000 51,000
      Sludge drying bed 4 84,000 84,000 84,000 84,000
      Total 247,000 372,000 423,000 423,000    m2

Effective ratio 0.65 0.65 0.65 0.65
Effective surface area 160,550 241,800 274,950 274,950    m2

Effective depth 0.2 0.2 0.2 0.2    m
Bed capacity 32,110 48,360 54,990 54,990    m3

Detention time (14) 19.8 18.5 14.1 14.1    day

(3) Belt Press Filter

Design sludge flow (Solid) 0.0 0.0 151.1 340.7    dbt/d
Design sludge flow 0 0 5,035 11,355    wbt/d
Per unit solids loads of filter 140 140    kg/m/hr
Belt filter width 3 3    m
Operation days a week 6 6    days
Operation time a day 7 7    hr/day
Number of machine (on duty) 60 136    nos.
Number of machine (standby) 7 14    nos.
Number of machine (total) 67 150    nos.

(4) Sludge Cake
 1) Drying bed 

Design sludge amount 48.6 78.5 117.0 117.0    dbt/d
Sludge moisture 60 60 60 60    %
Cake amount 122 196 293 293    wbt/d

 2) Belt press filter 
Design sludge amount 0.0 0.0 151.1 340.7    dbt/d
Sludge moisture 80 80 80 80    %
Cake amount 0 0 755 1,703    wbt/d

 3) Total cake amount 122 196 1,048 1,996    wbt/d

    Circular tank with a center-driven sludge scraper

Circular radial flow type
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A91.1 International Reform Examples 
 
The examples of international practice in the following table provide the following guidance for 
reforms within KW&SB: 
 

 In all cases, Governments provide strong leadership in sector policy and planning 
 Service delivery by public enterprises or utilities is most common 
 Public (government) ownership and control of sector assets is most common 
 Effective economic regulation is a critical part of controlling and optimising prices and 

service quality 
 Rigorous economic regulation at the national/regional level has been a critical part of 

privatising the sector in England, Wales and Chile 

Effective economic regulation is not well established in Pakistan – even with best efforts, it 
would take 3 to 5 years to accomplish such regulation at either the Federal, Provincial or local 
government levels. 

Table A91.1.1  International Practice - Water Sector Institutional Structure (1/2) 
SYDNEY 

AUSTRALI
A 

ENGLAND 
& WALES CHILE FRANCE USA & 

CANADA 
BERLIN 

GERMANY 

Role of Government 

 Sector Regulation (independent regulatory body)  Policy & Planning 

Role of Private Enterprise 

 Subcontrac
tor to 
public 
enterprise 
(various 
forms of 
contracts 
used) 

 Sector 
operation
s – 
service 
delivery 
Since 
1990 

 Sector operations 
– service 
delivery to 80% 
of nation’s 
customers 

 Government has 
> 35% 
shareholding in 
the private 
companies 

 Progression to 
further 
privatisation 

 Subcontractor 
to public 
enterprise 
(various forms 
of contracts 
used) 

 Most service 
delivery in 
France is done 
by large private 
companies 
under 
sub-contract to 
many public 
enterprises 
(municipalities
); various 
forms of 
contracts used 

 Subcontracto
r to public 
agency 

 Limited role 
in sector 
operations - 
service 
delivery 

 Private 
utilities serve 
only a small 
number of 
users 
nationwide 

 Subcontractor 
to public 
enterprise  

Role of Public Enterprise 

 Sector 
operations 
– service 
delivery  

 None  Sector operations 
– service 
delivery to 20% 
of nation’s 
customers 

 Sector 
operations – 
service 
delivery 

 Most sector 
operations – 
service 
delivery – 
are by public 
sector 
agencies/ 
utilities 

 Limited 
commercialis
ation  of the 
sector 

 Sector 
operations – 
service 
delivery 

 In 1998, Berlin 
sold 49.9% of 
shares in the 
public 
enterprise to 
the private 
sector through  
a trade sale 
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Table 91.1.1  International Practice - Water Sector Institutional Structure (2/2) 
SYDNEY 

AUSTRALIA 
ENGLAND & 

WALES CHILE FRANCE USA & 
CANADA 

BERLIN 
GERMANY 

Asset Ownership 

 Public 
 BOOT assets 

transfer to 
public 
ownership at 
end of term 

 Private  Mostly 
private 

 Government 
has > 35% 
shareholding 
in the private 
companies 

 Public  Mostly public 
 Small amount 

of private 
ownership by 
private 
utilities 

 Government is 
majority 
shareholder in 
service 
delivery 
enterprise 

Sector Economic Regulation 

 Service 
standards and 
other 
conditions of 
operations are 
regulated 
under an 
operating 
license and 
customer 
contract 
issued by 
Government 
to public 
utility;  
environmenta
l and health 
regulation by 
Government; 
prices 
established 
through 
independent 
regulatory 
process 

 Strong 
regulation by 
national 
government 

 Prices and 
service 
standards are 
regulated by 
Government 

 Strong 
regulation by 
national 
government 

 Prices and 
service 
standards are 
regulated by 
Government 
– for both 
public and 
private 
enterprises 

 Pricing and 
service 
standards are 
specified by 
municipalitie
s in contracts 
with private 
service 
providers 

 Higher use of 
competition 
and lower use 
of regulation 
to control 
price and 
service 
standards 

 Shorter term 
contracts – 5 
to 12 years – 
enables 
competition; 
some longer 
term 
contracts with 
competition 
at time of 
award 

 Limited 
formal 
economic 
regulation 

 Usually, only 
private 
utilities are 
subject to 
formal 
regulation on 
price and 
service 
standards 

 Strong 
regulation by 
national & 
regional 
governments 

Sector Funding 

 Mostly public 
 Private < 

25% of total 
funding needs 
(through 
BOOT 
contracts and 
developer 
contributions) 

 Some 
government 
subsidies to 
offset 
revenue gaps 
or deal with 
Government 
obligations 

 Private 
 Enterprises 

are 
financially 
self- 
sufficient 
(companies 
listed on 
stock 
exchange) 

 Mostly 
private 

 Some 
government 
subsidies to 
offset 
revenue gaps

 Mostly public
 Some capital 

provided 
through 
private sector 
contracts 

 Mostly public 
 Revenues are 

from a mix of 
tariffs and 
government 
subsidies 

 The public 
enterprise is 
self- financing
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A94.1 RFP for Provision of Equipment, Products and Networking Services to 
Link KW&SB CSCs with IRS Central Host (February, 2007) 
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