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Net Work Analysis Distribation Main l
Hode  Elevation Bynamic  Dynamie  Static )

No. of Pipe Demand Pressure  Pressure  Pressure Loakage
(MSL) (cum/d) {(MSL) {1} {m) - {cum/d)
521 1,831.0 48,5 1,940,2 9.2 60.0 0,0 0.0 0.0
828 1,943.0 46,6 11,8334 -9.6 18.0 0.0 0,0 0.
33 1,867.0 79,0 1,912.3 45,1 124.0 0.0 0.0 0.
3 1,870.0 94,5 1,912.3 42.3 121.0 0.0 0.0 0.
10 £,920.0 62,0 1,929.8 9,6 71.0 0,0 0.0 0.
a4 1,886.0 79.0  ,915.6 29.6 105.0 6.0 0.0 .
91 1,898.4 6.0 1,926.1 26,7 91.6 0.0 0.0 0.
0z 1,895.4 0.0 1,926,3 30.9 95.6 0.0 0.0 0.
93 1,882.0 0.0 1,826.6 14,5 108.0 0.9 6.0 0.
540 1,330.0 644.8  1,935.0 5.0 61,0 0,0 0.0 0.
541 1,980.0 863.4  1,985.0 5,0 11.0 .0 0.0 0.
h42 1,889.1 0.0 1,942.0 - 52,9 10L.9 0.0 0.0 0.
810 1,900.0 6.0 1,830.0 30.0 81.0 0.0 0.0 0.
811 1,884.6 0.0 1,920.8 45,3 106.4 0.0 0.0 0.
612 1,881.3 0.0 1,929.3 48.0 109.7 0.6 0.0 0.
206 1,860.0 -99.2  1,940.3 -19.7 31,0 0.0 0.0 0.
206 1,965.0 -565.8  1,940.% -14.5 38.0 0.0 0.0 0.
215 1,979.0 -382,9  1,943.9 -35.1 12.0 0.0 0.0 0.

209 1,960.0 -15%,7  1,943.6 -16.,5 31,0 0.0 0.0 0
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Pipe
No.

100
101
102
103

Net Work Analysis
Node A Node B

139
139
51
182
51
134
134
66
50
50
67
21
21
23
20
20
25
52
53
18
18
19
19
54
9
9

1
48
22
22
49
148
69
46
69
1

1
46
47
63
46
63
168
157
157
156

O N e IO DN DN

38
38
37
27
39
102
39
179
102
101
41
100
42
42
43
44
44
176
29
168
108
108
107

510
304

- 140

163
162
135
164
135
66
67
1883
94
23
24
24
21
52
63
80
80
15
92
K]
172
13
48
48
48
48
51
148

17

148
69
149
49
46
47
64
64
63
158
166
158
170
157
156
203

81
4

37

- 37

33
38

181
173

181
179
208
103
102

100

101

43
43
T44

177
176
177
112
511
108
183
108

Lengbh

{m)
800,00
374,00
228.00
143.00

20,00
178.00

. B4.00
265,00
530,00
583,00

165.00

59,00

88.00

55.00

90,00

66,00
§10.00
176.00
100.00
134.00

54,00
154,00
133.00
100,00
315.00

47.00
265.00
201,00
672.00
596,00
636,00
372,00
325,00

90,00
551,00
264,00
401.00
268.00
268,00
444,00
268.00

47.00
358,00

T77.60

© 264.00

300,00
100,00
704,00
442,00

85,00
872.00
221.00
150.00
216.00
400,00
563.00

30,00

i,106.00

820,00

92.00
125,00
104,00
350.00
120.00
120,00
312,00
257.00
257.00
268,00
391,00

381.00°

© 790,00
251,00
400,00
120.00
228.00
200,00

Diameler

{mm}
225.00
44,00
150,00
44,00
150,00
65,00
44,00
1560.00
100,06
100.60
100,00
150,00
100,00
150,00
160.00
150,00
100,00
100,00
100,00
100,00
£50.00
160,00
100,00
100,00
225,00
100.00
225,00
100.00
£50.00
150.00
100.00
50.06
160.60
150,00
100.00
100.00
225.00
100,00
100.00
300,00
225,00
300,00
50,00
300.00
44.00
300.00
300,00
350.60
225,00
225,00
65,00
150.00
150,00
100,00
150,00
100.00
160,00
150.60
44.00
150,00
150.00
65,00
150.00
44.00
44,00
37,00
100,00
100,00

150,00

100,00
100,00
100.00

65.00
100,00
100,00

44,00
160,00

Distribulion Main

¢

£20,00
130.00
120,00
150,00
120.00
130,00
130,00
120.00
£20,00
120,00
120,00
120.00
120,00
120.00
126,00
£20.00
120,00
120,06
120,00
120.60
120.00
120,00
120.00
i20.00
120.00
120.00
120,00
120,00
120.00
120,00
126,00
120,00
120,00
120,00
120,60
120,00
120,00
120.00
120.00
120,00
120.00
120.00
120,00

120.00

130,00
12¢.00
1206.00
120.00
120,00
120,00
130.60
120,00
120,00
120.00
120,00
120,00
126.00
120.00
130.00
120.00
120.60

130.00

120,00
130,00

130.00

"136.00
120.00

120,00 -

120,00
120.00

i20.00
120.00.
~ 130,00
120,00
120.00

130.0G
120.00

Flow

(cum/d)
7%.00
108, 00
48,00
10.00
£9.00
99,00
6.00
450,60
512,00
-311.00
~370.00
-527.00
187.00
34.00
174,00
-189,60
~26.00
78,00
~12.00
313.00
594,00
264,00
208.00
122,00
1,073.00
-1,664,00
1,784,00
63,00
-1,041.00
190.0¢
-207.00
29.00
334.00
455,00
43.00
221.00
-2,891,00
132.00
~468.,00
680,00
-3,776.00
-4,6516,00
27.00
4,581.00
20,00
4,639,00
0,564.00
-8,982.00
3,309,00
3,114,00
77.00
548,00
h24.00
-184.00
250,00
71,00
-6.00
538.00
79.00
-512.00
-348.00
-45.00

611,00

~19.00
-15.00
-13.00

108,00 -

108,00
156,00

36,00
36,00 -

0,00
-20.00
92.00
98,00
18,00
105.00

A5.4.123

I
Pressure

Velocity Gradient,

{n/s)
0.00
0,80
0.00
0.10
0.10
0,30
0,10
0.30
0.80
-0,50
-0,80
-0,30
0.30
0.00
0.30
0,10
.00
0.10
-0.10
0.50
0.40
0.40
0.30
0.20
0,30
2,30
0.50
0.10
-0.70
. 0.10
-0, 30
0.20
0,50
0.30
0,10
0.30
-0.90
0.20
-0.70
0.10
-1.10
-0.70
0.20
0,80
0.10
.80
0.90
-1.10
1,00
0.90
0.30
0.40
0.30
-0.30
0.20
0.10
0,00
0,30
0.60
-0,30
-0,20
-0.20
0.40
-0,10
20,10
-0.10
0.20
0.20
0.10
0.10
0,10
3,00
-0.10
0.10
0.10
0.10
0,10

{0/on)

6.00
22.30
0.00
0.30
0.00
2.80
0.1%
0.50
8.40
~3.30
-4.60
-1.20
1.30
0,00
L. 10
-0,20
0.06
¢.30
~0,20
3.40
1.50
2.30
f.60
0.60
0,60
-66, 3¢
1,60
6,20
-4,30
0.20
-1.80
k.20
3.80
0.9¢
0.10
1.80
-4,30
0.70
-7.10
0,10
-6,50
-2,20
1,10
2.30
1.00
2.40
3.30
~3.80
5,10
4.50
i.80
1,30
1,20
-1,30
0,30
0.20
0.00
1.30
12.40
-1.20
-0, 66
-0, 70
1.60
~0,90
-0.60
- 10
0.50
0.90
0,10
0.10
0,10
0.00

-0.10°

0.30
0.40
.80
0.50

loss

{m}
0,00
8,30
0,00
0,00
0,00
0.50
0.00
0.20
4,50

-t,90

-0,80

~0.10
0.10
0,00
0,10
0.00
0,00
0.10
0,00
0,50
0.10
0.30
0.20
0.10
0.20

-3.10
0.40
0.00

-2.90
0.10

-0,80

0.50
.20
0,10
0.10
0.50
-1.70
0.20
-1.90
6.00
-1.80
-0.1¢
0.40
0.20
0,30
0.70
0.30
-2.70
2.30
0,30
1.70
0.30
0.20
-0.30
0.10
0.10
0.00
1.40
4,00
-0.10
-0,10
-0,10
0.60
-0.10
-0.10
-0.30
0.10
0.10
(.00
0.00
0.00
0,00
0.00
.10
g.10
0.20
0.10
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Pipe
Ko,

104
04
108
167
1068
109
1
113
114
116
118
119
120
125
127
129
130
132
133
134
135
136
138
140
i4]
142
143
146
147
148
149
151
160
161
162
163
164
167
168
176
175
176
177
178
182
183
184
185
186
87
191
193
194
195
196
187
198
158
200
20
208
178
260
209
213
214
- 2th
216
217
218
110
300
208
17
172
- 308
304

Net Work Analysis
Node A Node B

107
28
28

113

114

147

1i8
28

103

104
30
62

156

132
3
70

144
45

9
9
o7
58
56
58

142
57

141
12
12
13

51

194

193
14
13
13

146
11
14
33
06
68

136

137
71
15
15
16

120
16

122

125

126

126

128

129

130
62
4
30

187
138
160
62
30
112
800
154
188
118
2i5
216
205
15
10
24

182
107
113
14
117
118

119

106
1068
105
526
182
500
133

64
144
145

- 47

49

a7

08

60

it
143
143
142
142
150
151
151
188
185
154
153

14
146
147
137
152
182

68
136

137

187
124
124

16
121
121
125
209
126
128
127

129

130
141
520

42
113

36
300

.301

300
524

503
BEt

60t
501
301
503
301
300
027
153

70

25

Length

()
253,00
40,00
66.00
265,00
500,00
318.00
248.00
250,00
400,00
300,00
210,00
1,500.00
175,00
363.00
167.00
284.00
121,00
162,00
761,00
25,00
120,00
262,00
352.00
168.00
264.00
202.00
99.00
360.00
163.00
35,00
450,00
132.00
165,00
236.00
475,00
35.00
137.00
663.00
66.00
150.00
165,00
726.00
512.00
217,00
400,00
441,00
177.00
. 286,00
1,210.00
850.00
120.00
396,00
668,00
1,047.00
90,00
60.00
88,00
569,00
237.00
250.00
105.00
500.00
215.00
152.00
334,00
334,00
i32.00
109,00
104,00
221.00
167,00
564,00
250,00
250,00
577.00
~ 480.00
55.00

Dianeter

(t5m)
44,00
100,00
150,00
65.00
65,00
44,00
75,00
150,00
150,00
44,00
100,00
150,00
140,00
44,00
235.00
100,00
44,00
150, 60
106,00
100,00
100,60
100, 60
97,00
100,00
50.00
100.60
100,00
150,00
150,00
159,00
140,00
100,00
100,00
150,00
180,00
150,00
150,00
150,00
100,00
100. 00
100.00
44,00
44,00
140,00
225,00
225.00
150,00
100,00
76,00
100, 00
225,00
100, 0¢
65.00
65,00
63.00
44,00
37,00
100.00
100,00
180,00
150,00
150,00
65,00
150,00
97.00
100.00
75.00
140.00
65.00
140.00
75.00
100,00
100,00
100,00
150,00
150,00
100.0¢

Distribution Main

¢

130,00
120,00
120,00
130.00
130.006
130,00
120,00
120.00
120,00
130,00
120,00
120,00
130,06
£30.00
120.00
120.00¢
130,00
120.00
120,00
120,00
120,00
120,00
130,00
120.00
120.00
120,00
120,00
120.00
120,00
120.00
130.00
120.00
120,00
120.00
170.00
170,00
120.00
120,00
120,00
120,00

120,00,

130.00
130.60
130.90
120,00
120,00

120.00

120.00
120.00
120.00
126,00
120,00
136,00
130,00

136.00. .

130,00
130.00
120.00
120.00
120,00
120,00

120,00
130,00

120,00
130,00
120,00
120,00
130,00
130,00
130,00
120.00
120.00
120,00

120,00

120,00

120,00

120,00

Flow

{cun/d)
20,00
114,00
939,00
29.00
19.00
70,00
257.00
-h66.00
587,00
~29,00
158.00
522.00
101.00
27.00
~1d4,00
69,00
9.00
~045,00
441,00
726.00
282.00
-86.00
195.00
184.00
-13.00
299,00
-1563.00
182,00
-285,00
64,00
-338,00
135.00
202.00
-757.00
~379.00
235.00
151.60

305.00

275,00
-173.00
672,00
. 20,00
-22,00
100,00
-134,00
240,00
981.00
344.00
~175.00

374,00 .

-159.00
337.00

88.00 -

83,00
29,00
17,00

6,00

97,00

58,00
~643.00
401,00
- ~17.00
~66.00
~108.00
131,00
361,00
-665.00

62.60.

58,00
-440,00

~243,00

183,00
199.00
-98,00

1,601,00
-38.00 -

27,00

A-54.124

Velocity

{n/s)
0.10
0,20
0.60
0.10
0.10
0.50
0.70

-0.40
0,40
-0.20
0,20
0.30
0,10
0.20
0.00
0.10
0.10
-0.40
-0.70
1.10
0.40
~0.10
0.30
0.30
-0.10
0.40
-0.28
0,19
-0.26
0.00
-0,30
0,20
0.30
-0.50

-0.30.

0.10
0.10
0.20
0.40
-0.30
£.00
0.20
-0,20
0.10
0.60
0.10

0.60 .

0.50
-0,50
0.60
0,10
0.50
0.30
0,30
0.10
0.10
0,10

0,10

¢,10

-0.40

10,30
0,00
-0,20
-0.10
-1,20
0,50
1,70
0.10
0,20
-0.30
-0.80
0.30
0.30

0.10

110
0,00
0.60

I
Pressure
(iradient

(o/o0}
1.00
0.50
3.60
0.30
0,10

10,10
9.50
-1.40
1,60
~2.00
0,90
1,20
0,10
1,80
0.00
0.20
0.20
-1.30
~6.40
16.00
2.80
-0.30
1.40
1.30
~0,30
3.10
-0.80
0.20
-0.40
0.00
-0.70
0,70
1.50
-2,40
-0,70
0,30
0.10
0.50
2.70
-1.10
13.90
1.10
-1.20
0,10
10,00
0.00
3.80

4,00

-4.70
4.70
0.00
3,80
2,30

2,10 .

0.30
¢.70
¢.30

0.40-

6.10
-1.80

0.70

0,00
-1.30
0,10
-16.50
4,40
55,20
0.00

110
-1.10

-8.80
-1.30
1.50
0.40

9.60
0,00 .

- 0.00

loss

{m)
0.30
0.00
0.20
0.10
0.10
3.20
2.40

~0,30
0.60

-0.60
0,26
£.80
0,00
0.70
0.00
0.10
0,00

~0,20

-4.90
0.40
0.30

-0.10

0.50

0:20
-0.10
0,60

.10

0.10
0,10
.00
~0.30
0.10
0,30
-0.60
-0,30
0,00
0,00
0.30
9.20
-0.20
2,30
0.80
-0,60
0,00
0.00
0.00
0.70
1,10
-5,70
4.00
2,00
1.50
1,50
2,20
0.00
0,00
0.00
0:20
0.00
-0,40
0.10
0,00
-0,30
0.00
-5.50
1,50
-7.30
0,00
0.10
-0.20
-1.40
0.70
0.40
0.10
5.50
0,00
0.00
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Pipe
fo.

305
306
307
308
77
78
78
369
310
311
313
301
354
315
317
319
321
© 392
i
324
325
327
328
329
330
331
B0
602
603
605
606
607
212
610
611
612
813
814
616
708
702
705
713
714
715
716
7
718
719
731
732
741
751
752
781
762
771
772
713
781
782
783

784

785
796

Net Work Analysis
Node A Node B

b5
20
23
40
39
40
100
41
119
521
33
11
5%
502
544
525
527
134
165
- 188
122
a6
1
208
156
112
a1
81
0
93
93
56
22
122
9
92
604
10D
174

169
16
102
103
28
28
107
108
109
113
114
i79
610
611
50
68
101
160
41

27
102
154
163

192
172
25
178
40
189
101
4z
521
522
35
523
523
524
500
526
528
528
601
527
123
59
49
527
541
540
139
161
93
132
185
602
54
180
92
135
610
612
542
606
603
125
103
106
106
107
108
169
511
114
17
208
611
812
542
542
102
101
100
f
27
181
181
501
154

Length

{m)
50,00
50,00
75,00
160,00
180,00
60,00
450,00
150,00
450,00
350,00
150.00
120,00
180,00
150,00
450,00
210,00
480.00
200,00
75.00
50,00
160.00
352.00
264.00
215,00
931,00
434,00
162,60
225.00
662,00
816,00
300,00
1,000.00
275,00
31,00
228.00
690,00
200.00
250,00
. 569,00
500,00
50,00
850,00
350,00
400.00
250,00
40,00
200,00
120,00
400,00
265,00
500.00
104.00
30,00
610,00
1,044,090
169,00
120.00

450,00

120.00
221,00
150,00
'1,108.00

92,00,

104,00
165.00

Diameter

(mm)
100,00
100.00
100.00
150,00
160.00
140,00
44,00
150,00
£5.00
86,00
100,00
150,60
100,60
75,00
97,00
75.00
65.00
65.00
65.00

65,00

140,00
140,00
158.00
150.00
100,00

97.00
£60,00

65.00
150,00
150,00
150,00
200,00
150,00
225.00
150.00
100.00

87.00

44.00

97.00
250.00

55,00

65,00

198,00
198,00
198,00
198.00
198.00
198,00
198.00
140.00
140.00
140,00

97,00

65.00

97,00

97.00
140,00
146,00
140,00
250,00
250,00
250.00
250,00
140.00
140.00

Distribution Main ip
. ressure
¢ Flow Velocity gradicat,

{cum/d) {n/s) (0/o0)

120,00 70.00 0.10 84.20
120,00 ~113.00 -0.20 -0,50
120,00 25.00 0.00 0.00
120,00 85.00 0,10 0.00
120,00 192.00 0.30 1.40
120,00 44,00 0.10 0.10
130,00 -17,00 -0,10 -0.80
120,00 217,00 0,10 0.20
130,00 158,00 0.60 6.70
130,00 79.00 0,30 1.90
120,00 94,00 0.1¢ 0.40
120,00 -439.00 -0.30 -0.90
120,00 b18.00 0.80 8.60
120.06 -124.00 -0, 30 ~2.50
130,60 -840.,00 ~1.50 -25.90
120,00 -79,00 ~(.20 -1.10
130,00 238,00 0.80 14.60
130.00 -139.00 -0,70 -9,30
130.00 -196.00 -0.60 -6,60
130.00 ~382,00 -1,30 -34,30
130,00 100,00 0,10 0,10
130.00 $12.00 0,40 1,40
130.00 797,00 0,50 1.80
£20.00 565,00 0.40 1.40

120,00 863.00 i.30 22.10
130.60 644,00 1.0 12.90

120,60 443.00 0.30 0.90
136,00 17.60 0.10 0.1¢
120,00 ~ -313.00 -0.20 -0.50¢
120,00 -415.00 -0.30 -0.8¢
120,00 102.00 0.10 0,10
120.00 -1,455.00 ~0.50 =2.00
120.00 728,00 .50 2.20
120.00 -79,00 6.00 0.00
120.00 ~460,00 -0,30 -1.60
120.00 -460.00 -0.70 -6.90
130.00 56.00 0,10 0.10
130.00 -55.00 ~-0.40 -8.50
130.00 ° -161,00 -0.30 -1.00
120,00 -2,917.00 -0.70 -2.40
130,00  -34,00 -0.20 -0.90
130,60 - 130.00 0.50 4.70
130,66 1,374.00 0.50 .60
130.¢0  1,320.00 0.5 1.50
136.00 -1,274,00 -0.50 -1.40
130.00 747,00 0,30 .50
130,00 - 686,00 0,30 0.90
130,00 630.00 0.20 0.40
130.00 603.00 0,20 0,30
130.00 221.00 0,20 0.30
130.00 143,00 0,10 0.10
130.00 -342,00 -0,30 -0.70
130.00 55.00 0.10 0.10
130,00 55,00 0.20 1,00
130,00 -424.00 -0.7¢ ~5.90
130,00 585.00 0.90 10.80
130,60 -414.00 -0.30 -0.90
130.00 -364.00 -0.30 -0.80
130,00 -328.00 -0.30 -0.60
120,00 2,102,00 0.50 1.30
120,00  Z,008.00 G.50 1.20
120.00  Z,062.00 0.50 1,30
120.00 ~1,864.00 -0.50 ~t,20
130.00 437.00 0,30 i.10
-130.00 531.00 0.40 1,50

A-5.4.125

Lnss

{m)
0,00
0,00
0.00
0.00
0.30
0.00

~0,30

0.00
2.30
0.70
0.10

-0.10
1,50

-0.40

-11.70

-0.20
6.70
-1.90
-0.50
-1.70
0.00
0.50
0.50
0.30
20,50
5.60
0.10
0.00
-0.30
-0.50
0.00
-2.00
0.60
¢,00
~-0,20
-4.80
¢.00
-1.60
-0.60
-1.20
0.00
4.00
0.60
0.60
-0.30
0.00
0.10
0.10
.10
0.10

Rt

-0, 10
0.10

© 0.60

6,20
1.80
-0.10
-0.30
-0, 10
0,30
0.20
1.40
-0.10
0.10
0.30
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Transmission
Reservoir

Al
None

1.080

L¥L

(M1,
1,989.00 Bamberekele Intake

1,948.00 Pedro Intake

J

Year 2015
Water Level Fix
Discharge Fix
HWL
(MSL)
1,989.00
1,948.00

NTMO1
Vet
Day Max

1
1

Net Work Analysis

201

Magnification of Demand
203

Network Type Proposed
Reservoir Data

File Name
Season
Reserver
Node
Node Data

N-Appenh.4-2. x| sNTHOIBATA
Demand

O OO D OO OO DO OO LU DO OO OO DDoS
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Pressure

Pipe No.
104 333

Node B

Node A

Type
18

Booster Pump Data
No.



HHAAFIYRS U L x T sNTMOEDATA

Pipe Data

Pipe No. Node A Node B DPiamcter

S ST =] S e e D

39

dit
312
313
314
315
3
7
318
319
32t
d22
323
324
325

327
328
331
KT
333

RS 08 = O O e G BN e

b2

76

102
5l
52
53
54
55
5t
bt

103
&7
58

104

(zm)
250.0
260.0
250.0
2506.0
250.0
250.0
200.0
200.0
250.0
250.0
250.0
250.0
250,90
290.0
200.0
200.0
£200.0
250.0
200.0
200.0
200.0
200.0
200.0
200.0
250.0
250.0
200,0
250.0
97.0
97.0
7.0
47.0
97.0
97.0
97.0
97.0
97.0
250.0
250.0
250.0
250.0
250.0
250.0
250.0
97,0
97.0
97.0
97.0

fLenglh
(m)
56.0
201.0
123.0
207.0
621.0
384.0
f41.0
1036.0
488.0
366.0
3.0
183.0
61.0
518.0
284.0
229.0
215.0
242.0
488.0
366.0
3.0
183.0
Gi.0
518.0
31.0
52.0
234.0
488.0
442.0
§5.0
221.0
160.0
216.0
30.0
300.0
125.0
104.0
268.0
268.0
i67.0
300.0
300.0
800.,0
480.0
80.0
350.0
334.0
450,90

C Value

120.0
120.0
120.0
120.90
120.0
120.0
120.0
120.0
120.0
120.0
120.6
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
126.0
120.0
130.9¢
130.90
130.0
130.0
130.0
136.0
130.0
130.6
130.0
120.0
120.0
120.0
120.6¢

- 120.0

120.0
120.0
130.0
130.0
13¢.0¢
130.0

A-5.4.128
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Pipe
No.

ECDDO—QGCJ\-;LJN

1
12
13
i4
15
3z
33
34
35
36
37
38
39
40
41
91
201
203
301
k1!
312
313
314
315
36
U7
318
319
321
322
323
324
325
326
327
328
331
332
333

Net Work Analysis
Fode A Node B

Do t0 ~3 S en e Lo B =

——
o b —

P
—_ R

2
33
34
35
36
37
38
39
40

31

13
71
72
73
4
75
76
77
8
10
51
52
53
54
95

fi1
86
57
53

203
BED LU

—_—
—sm e SN e DD

12
13
14
101
32
33
34
35
36
37
38
3
40
161
35
201

Tt
T2
73
74
75
76
T
78
102
51
62
53
54
55
56
61
103
o7
68
104

Length

(m}
56.00
201,90
123.00
207,00
621,00
884,00
641,00
1,036.00
488,00
366,00
31,00
183.00
6i.00
5§8,00
284.00
229.00
215,00
242.00
488,00
366.00
31.00
183.00
$1.00
518.00
31.00
52.00
234,00
488,00
442.00
65.00
221,00
150,00
216.00
-30.00
300,00
125.00
104,00
268.00
268.00
167.00
300,00
300.00
800,00
480.00
80,00
350.00
334.00
450,00

Pameter

(m}
750,00
250,00
260,00
250,00
250,00
250.00
200,00
200,60
250,00
250,00
250,00
250,00
250,00
250,00
200,00
200,00
200,00
250,00
200,00
200,00
200,00
200,00
200,00
200,00
250,60
250,00
200,00
250.00

97.00
97.00
97,00
97.00
97.00
g7.00
97,00
97,00
97,00

250,00
250,00
250,00
250,00
250,00
250,00
250,00

97.00
97.00
57,00
97.00

Transmission
¢ Flow
{cua/d)

120,00 4,951.00
120.00  4,951,00
120.00  4,951,00
120.00  4,951,00
120,00  4,951.00
120,00 4,951,00
120.00  4,951,00
120,00 4,951.00
120.00  3,456,00
120,00 4,428,600
120,00 4,428.00
120,00  4,428.00
120,00 4,178.00
120,00 4,178.00
120.00 4,230,060
120.00  4,230.00
120.00  4,230.00
120,00  4,230.00
120.00  2,268.00
120.06  2,268.00
120.00 2,268.00
120,00  2,268,00
i20.00 2,268,00
120.00 2,268,00
120,00 -§,9862,00
120.00 -4,951.00
120,00 -4,230.00
120,00  3,456.600
130.00 250,00
130.00 250,00
130,00 250,00
130,00 250,00
130,00 °~  250.00
130,00 . 250,00
130,00 260,00
130.00 260.00
130.00 250,00
120,00 = 2,485.00
120.00 2,485.00
120,00  2,485,00
120.00  2,485,00
120.00  2,485.00
120,00 2,485.00
120.00 1,879.00
130,00 1,879,080
136.00 606,00
130.00 606.00
130.00 606,00

A-5.4.130

Pressurc

Velocity Gradient

{z/s)
1,20
1.20
1.20
1,20
1,20
1,20
1,80
1.80
0,80
1,00
1.00
.00
1,00
1.00
1.60
1,60
1.60
1,00

0,80
0.80
0.80
0.80¢
0.80
0.80

~0,50
~1,20
-1.60
0.80
0.40
0,40
0,40

0,40
0,40
0,40
0.40
0.40
0.40
0.60

0.60

0.60
0.80
0,80
0,80
0.40
2.90
0.90
0.90
0.9¢

{0/oo)

. 6.50
6.50
6.50
6.50
6,50
§.50
19,20

-19.20
3.30
5,30
5.30
5.30
4,70
4,1

14.30
14,30
14.30
4.80
4.50
4,50

4,50

4,560

4,50

4,50
-1.20
-6.50

-14.30

3.30

© 2,20
2,20
2.20

2,20

2.20
C2.20
2.20
2,20
2,20
1.80
1.80
1.89
1.80

© 1.80
©1.80
1,10
63,20
11.50
11,60
11.50

) Loss

(m}
0.40
1.30
0.80
1.30
4,00
5,70

12.30

18.90
1.60
1.90
0.20
1.00
0.30
2,40
4,10
3.30
3.10
1.20
2.20
1.60
0.10
0.80
0.30
2.30
6.00

-0.30

-3.40
1.80
1,00
0,10

- 0,50
.30
0,50
0.10
0.70
0.30
0,20
.50
0.50
0,30
0.50
0,50

1,40

- 0,50
7.50

4,00
3.80
5.20
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d-Appen, 4-2. 1 SNTHOZDATA

Net Work Analysis Transmission
File Name NTHOZ K
Season Yel,

Nelwork Type Proposed

Demand Year 200%
lay Max
Reserver ¥ater Level Fix All
Bscharge Fix None
Magnification of Demand 1,000

Reservoir Data
Nodle HHWL LKL Reservoir
(MSL) (MsL)
201 i 1,989.00 1,989.00 Bamberekele Intake
263 | 1,948,00 1,948.00 Pedro Intake

Node Dain
Node Ground Elev Denand
(MSL) (cum/d)
1 1 1,985.0 0.0 0 0
2 | ,987.0 0.0 0 0
3 i 1,978.0 0.0 0 0
4 | 1,924.0 0.0 (1] 0
5 1 1,917.0 0.0 0 0
f 1 1,946.0 0.0 ] 0
7 | 1,895.0 0.0 ¢ 0
8 1 1,896.0 0.0 ; 0
9 1 1,881.0 0.0 ¢ 0
10 1 1,877.0 0.0 0 0
i1 1 1,882.0 0.0 0 0
12 i 1,885.0 0.0 0 ]
13 i 1,887.0 0.0 0 ]
14 I 1,891.0 0.0 0 {0
H 1 1,945.0 6.0 0 ]
32 1 i,906.0 0.0 i} ¢
33 1 1,900.0 0.0 0 0
34 1 1,881.0 0.0 0 0
35 | 1,880.0 0.0 0 0
35 | 1,877.0 0.0 0 0
37 1 1,882.0 0.0 ] 0
18 | 1,885.0 0.0 0 0
J9 | 1,887.0 0.0 0 0
49 1 1,891.0 0.0 ] 0
51 1 1,880.7 0.0 ¢ 0
52 1 1,876.5 0.0 ] 0
53 1 1,882.0 0.0 0 ]
54 { 1,899.4 0.0 0 0
55 1 1,902.8 0.0 0 0
56 ! 1,920.0 0.0 0 ]
07 ] 1,890.2 0.0 0 ]
58 | 1,887.0 0.0 0 0
61 I 1,935.0 0.0 0 ¢
3! 1 1,881.8 0.0 0 0
T2 H 1,881.3 0.9 0 i
T3 i 1,883.7 0.0 0 0
T4 I 1,882.3 0.0 ] 0
75 t 1,8%1.4 0.8 0 0
76 [ 1,893.9 0.0 9 0
77 ] 1,%14.9 6.0 .0 0
78 | 1,H7.5 0.0 0 0
10¢ 1 1,930.0 5,978.0 0 0
1174 1 £,930.0 232.0 0 0
103 1 1,920.0 1,742.0 0 0
104 1 1,946.0 562.0 0 0
Booster Pump lata
Ne.  Type Node A Node B Pipe No. I'ressure
(=)
iB 58 104 . 333 25.0
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BT SR xIsNTHOZDATA

Pipe Data
Pipe No. Node 4 Node B Diamcter

—
DS 00 =] O LN e L DO

€ CaD = rmm bt fem e
Cod DN CFT b 3 [N

34
35
36
37
38

40
41
51
201
203
31
312
313
314
315
316
317
318
319
321
d22
323
324
325
326
3z7
328
331
332
333

[
e DN S D 00 =] LN S LS I —

G2 G Lb L
e LD DD -

[ )
Co =3 @ an

[l L R R R R N i e [ine B (e B B B B P ]
CO =] & s O A GO DD Mt D00 =] O Tlada QO MD Q2 e e D OO

=Y -BE = R PR XN

Pt
- e [N O

101
32
33
34
35
36
37
38
39
40

101
35

201

203
71
72
73
74
8

6

17
8
102
51
82
53
54
5%
b

103

57
58
104

{an)
250,0
260,0
250,0
250.0
250.0
250,0
200,0
200.0
250.0
250.0
250.0
250.0
250.0
250.0
200.0
200.0
200.0
250.0
200.0
200,0
200,0
200.0
200.0
200.0
250.0
250.0
200.0
97.0
97.0
97.0
97.0

97,0

97.0
97.0
97.0
97.0
250.0
250.0
250.0
250.0

-250.0

250.0
250.0
97.0
97.0
97.0
97.¢

Length
(n}
56,0
201.0
123.9
207.0
621.0
884.0
641.,0
1036,0
488.0
366.0
3.0
183.0
61.0
518.0
284.0
229.0
215.90
242.0
488.0
366.0
31.0
183.0
6.0
518.0
3i.0
52.0
234.0
442.0
5.0
221.0
150.0
216.0
30.0
300.0
125.0
104.0
268.0
268.0
167.0
300.0

300.0 -

800.0

480.0 -

80.0
350.0
334.0
450.0

C Value

120.0
120.0
120.0
120.0
120.9
120.0
120.0
126.0
120.0
120.0
120.0
120.9
120.0
120.0
120.0
120.0
120.0
i20.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
136.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
130.0
120.0
120.0
120.0
120.0
120.0
120.0.
120.0
130.¢
130.¢
130.0
130.0
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Transkission

Net Work Analysis

Leakage
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TERIGFSRASIRE, XISNTHOZ

Pipe
No.

(2R RO I =l g W o)

Net Work Analysis
Node A Node B

L5 L0 Lo G s mm —
O o oD e 0 08 =T O U S Lo D

=]
fIad

i LD Gl Cap EO
=== R

=3 =0 =3 = =7 — L3
N W G DD e CO

T

Cngn N =3 =3
o B - 00

54

(=2}
(=3}

56
61

56

57

58"

[l
e Lo PO e SO S0 SIoh S LA N

104

S
[FCh ]

3
35

37
KH]
i
490
101
35
201
203
71
12
73
4
75
78
71
78
102
51
52
b3
54
it
56
]
103
57
58
104

Length

{n}
56, 40
201,00
123.00
207.00
621,00
884,00
641,00
1,036.0¢
488,00
366.00
31.00
- 183.00
61.00
518.00
284,09
229,00
215.00
242,00
488.00
366.00
31.00
183.00
£1.00
518,00
31,00
52,00
234,00
442,00
£6.00
22¢.00
1560.00
216.00
30.00
300,00
125,00
104.00
268.00
268.00
167,00
300,00
360,00
800,00
480,00
80.00
350.00
334,00

480,00

Fameter

(e}
260,00
250,00
250,00
256,00
250,00
260,00
200,00
200,60
260,00
266,00
269,00
250,00
260,00
250,60
200.00
200,00
200.00
250.00
200.00
200,00
200.00
209.00
200,00
200.00
250.00
250,00
200.00

97.00
47.00
97,00
97,00
97,00
97,00
97.00
97.00
97,00
250.00
© 250,00

250,00
250.00
250,00
250.00
260,00

97.00
97.00
g7.00
97,00

Transaission
I Flow
{cum/d}
120,00  4,771,00
120,00  4,771.00
120,00  4,771.00
120,00 4,771,00
120,00  4,771.00
120,60 4,771.00
120,00  4,771.00
120,00  4,771,00
120,00  3,205.00
120.00  4,106,00
120.00  4,106,00
120,00 4,106,080
120,00 3,874,00
120,00  3,874,00
i20.00 3,742.00
120.00  3,742.00
120,00 3,742.00
120,00  3,742.00
120.00 2,103,060
120,00  2,103,00
120,00 2,103.00
120.00  2,103.00
120,60  2,103.00
120,00 2,103.08
120.00 -1,639.00
i20.00 -4,771.00
120,00 -3,742.00
130.00 232.00
130.60 232,00
130.00 232,00
130,00 232,00
130,00 232,60
130.00 232.00
130,00 232.00
130.00 232.00
130.900 232.00
120,00 2,304.00
£20,00  2,304.00
120,00 2,304,00
120,00  2,304.00
120.00  2,304.00
120,00 2,304.00
120.00 1,742.00
130,00  1,742,00
130,00 562,00
130,00 562,00
130,00 562.00

A-5.4.135

H 2
ity O8I

(w/s) {0/00)
1.10 6.00

1.10 5,00
[.10 8.00
1,10 6.00
1.10 6.00
110 G.00
1.80 17.90
1.80 17.9¢
0.80 2.90
1,00 4.60
1.00 4,60
1.60 4,60
4,50 4,10
0.90 4.10
1.40 Li.4¢
140 11,40
1.40 11.40
0.90 3.90
¢.80 3.90
0.80 3.90
0.80 3.90
0.80 3.90
0.80 3.90
0.80 3,80
-0.40 -G,80
-1.10 -6.00
-1.40 -11,40
0.40 [.90
0.40 .90
0.40 1.90
0.40 1,80
0.40 1.90
0.40 1.90
0.40 190
0,40 1.9
0.40 1.80
¢.50 1.60
6,50 1.60
0.50 1.80
.50 £.60
0.5¢ 1,60
0.50 . 1,60
0.40 ¢.60
2.70 81,00
0.90 10.00
0.90 10,00
0,90 10.00
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Appendix 8.5 Sumneary of Project Cost

Pescription Unit] Unit Brico
Vel 1150 wipieer - pos | 75140000 | [ el
L N Pump Bquipmert (0.7 eors/sindShems ] Ers gal | 2,778,080.0 0 G
] e Blectrical Farilities 15 Yo sar | 1,068,000.9 1476060 | G o
= Power Supply Cost | 15 pw sat T6.000.0 A 525,000 0 0
Pump House 10 n2/ser N et 200,000.0 7 1,400,000 ? ] ]
Transmission Fips _ [PVC 4160 - . 35020 1240 1,342,480 0 [ 4,342,160 |
| 7 ramiision Paciitise | T Hadink, Fit e N o _ ]
N Pump Pit) 2lcun ) B )
o Concrete ¥ 9,530.9 2 128,720 0 [ 226,720
Form Work . 0 1,060.0 169 168,540 a = [ 168,540
Reink t 0.42 [ ton 129700 3 218,010 K] 0 218,910
_ Misgelaneous Lg0%jset 0.0 1 616,170 0 o 616,370
Pump House 25 m2 m2 20,000.0 26 500,000 ] [ 560,000
Pump Fquipment [3uTonm/myeameT tkw set ] 3,168,000.0 i 6,336,000 [} 0 6,336,000
Electrical Pacilities | 75 kw et | 3980000 1 1,998,000 9 a 3,998,000 |
Power Supply Cost § 75 kw ] sat | LA04,000.0 1 WY L 0 1,404,000
LT ] Tolowhreizea] ‘? _
Putep PID 2Leum o
Concrete o md 9,530.0 24 28,720 0 0 228,720
Porm Wotk R n 1,060.0 159 168,540 [ [ 168,540
Reinforcement 0121 ton 72,9700 3 213,910 ° 0 13,910
hMiscell 100%| ==t 0.0 1 16,170 2 a 616,170
B Pump House 25 m2 ) m? 20,000.0 25 500,000 0 [ 500,000
Pump Equipment__ |1.30cum/m#63m#30kw set | 1,946,000.0 2 1.890.000 [ 0 2,850,000
Hlectrical Facilitles | 30 kw j set | 1,756,000.0 1 1,756,000 0 0 1,766,000
Fower Supply Cost | 30 kw set. 75,000.0 i 73,000 0 0 75,000
iizAwAG0 |- 112,199,160
[ 2 [Transmission Fipe Ling
Transmission Main of Underground Water. . .
[t [¢200 n 10,190.0 4320 44,020,860 0 P 144,020,300
lpve |#22s w 45010 700 3.150,100 0 3,150,700
Transmission Main of Surfacs Water . 5
| 250 wn 8,550.0 3,545 40,909,750 488 4,172,400 34,502,150 |
|pve 110 n 28840 2,567 8,268,428 o Q 8,268,428
B Ta Nasby Rea : :
Fump Equipment {0, 42curm/m#25m¥d.Thw set | 1,303,600.0 1 1,303,000 [ o 1,302,000
Pump House 40 m? w2 20,0000 1 30000 o a 80,000
BB Electrical Pacilities | 3.7 kw set § 578,000.0 L 578,000 0 0 578,000
Power Supply Cost | 37 kw set 75,000.0 1 75,000 0 0 75,000 |
To Vijilspura
Pump Bquipment  |0.4Bcum/m¥25ms3.Thsr st | 1,317,000.0 1 1,317,600 0 0 1,317,000
Pump House 4.0 m2 m2 | 20,0000 1 80,000 9 0 0,000 |
B Blegtrical Facilities | 3.7 kw set| 6050000 1 605,000 [ [ 605,000
Power Stpply Cost | 3.7 kw set] 75,0000 i 75.000 0 . 0 75,060
To Waique View Hill ]
Pump Ravi 0.64cura/m#35m* 1fkw et | 1,700,000.0 1 1,700,000 0 0 1,700,000
B Pump House 4.0 m2 : m?2 20,000.0 ] 80,000 [ [ 80,000
lectrical Facikitiss £8 kw sot | 1,306,000.0 1 1,465,000 ] n 1,306,000
Power Supply Cost | 18 kw set | 750000 1 15,000 0 0 75,000

706,078

Treatment Facifities

[

Chlarisatar
Chlorination House 10_m2

600,800.0 ) 1,300,000 9 0 1,860,009 |
450,000.0 3 1,350,600 0 0 1,350,000

- Mt

Distribution Perilities

4
013 Water Fizld Reservoir {Concrete m3 9,530.0 160 1,524,800 ] Q 1,524,900
100 _m3 Form Work m2 1,060.0 400 474,000 ) 0 424,000 |
Reinforcement 0.12 | 108 72,9700 13 1,386,430 0 a 1,386,430
Miscelianzous 100% | set 0.0 1 3,335,230 0 [ 3,335,250
T Tl . 6,670460 o 6,679,460
Pedro Reservoir Concrete m3 | 9,530.0 520 4,955,600 ] 0 4,956,600
220 ml Form Work o2 1,060.0 1,280 1,356,600 9 0 1,356,200
Reinforcement 012§ tos 72,9700 62 4,524,140 0 o 4,524,140
i B 100% | set 0.0 | 10,836,540 0 0 10,836,540
: 21,673,080 Q 21,672,080
Unlque View Resrvoir__ iConcrete nl 9,530.0 240 2,187,200 o 0  B8T.200
200 _m3 Forin Work : n2 1.060.0 610 £46,600 ) ] 646,600
B Reinforcement 0.2 ] ton 72,9700 29 2,116,130 0 0 2,116,130
Miscell I 100% | set 0o ) 5,049,930 0 G 5,040,530
; ; 10,099,860 a 10,093,860
1 Vilitapura Reservoir Concrete m3 9,530.0 190 1,810,700 0 1] 1,410,700
140 w3 iFermWerk m2 1,060.0 480 508,800 ] ) 08,800
Reinforcement 042 | 10n 72,5700 23 1,678,310 9 o 1,678,310
1 Miscellan, 100% | sct 0.6 1 3,997,810 0 0 3,947,810
: ; 1,495,620 0 7,995,520 |
Low Area 2 Reservoir __ |Conerete m3 9,530.0 430 4,097,900 [ 0 4,097,300
|1 470 od Form Work m? 16600 ) 1,080 1,144,800 { . 0 0 1,144,800
Reinforcement 012 | ton 72,9100 52 3,794,440 ] [ 3,794.240
] 3 Miscell 100% | sot 0.0 1 9,037,140 [] o 9,097,140
. : 18,074.280 0 18,074,280
Distribution Pipe . -
PVC $63 = 2,464.0 50 122,200 [ [ 123,200
L PVC $73 m 2,554.5 1,460 3,729,570 0 0 3,729,570
BN PV Sli0 m 2,9245 1,039 5,378,156 0 [ 5,378,156
PVC ¢ 260 ] o 3,586.0 1528 6,553,208 1173 6,357,976 12,013,186
. PVC 225 m 4,663.0 1,760 8,206,880 132 615,516 8,822,396
DIp 4250 n 9,178.5 2,069 18,590,317 0 0 18,990,317
42,983,330 6973494 49,856,821
T Sob T4t 57498600 | o1 1o 60720 | THaAT0N2Y
§6,165,468 - " 14,146.804.. | - 391,315,962

T CiaRd Torad =
ERECEEE ~ R L AB0AE

11,185,894 .| -273,026,063
64,299,000 : o

o {o s4,268,000

A55.1



Chapter 6

Appendix 6.1 Drawings



Appendix 6.1 Drawing

Drawing List

No. Drawing Name

W.1-1 Intake Facilitics

W.2- 1 Typical Drawing of Service Reservoir

W.2-2 Layout of Old Water Field Service Reservoir

W.2-3 Layout of Pedro Service Reservoir

Ww.2-4 Layout of Unique View Hill Service Reservoir

W.2-5 Layout of Vijitapura Service Reservoir
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Fipure W.2-5

Layout of Vijitapura Service Reserveir
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Chapt_er 7

Appendix 7.1 Annual Operation and Maintenance
Cost :
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Chapter 11

Appendix 11,1 Population in Sewerage Service Area
Appendix 11.2 Peak Factor ' _

(Hourly Maximum / Maximum Daily)
Appendix 11.3 Sewage Flow Calculation
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Appendix 11,3 Sewage Flow Calculation

Sri Lanka - Nuwara Eliya
L. Population by Year

Area Population
ID GN Name {(ha) 1997 | 1998 2000 2005 2010 2015

No. 535 [Nuwara Eliya 387 310 318 336 376 412 446
No, 5358 Kalukele 46.1 738 758 799 893 979 1,060
No. 5350IN'Eliya Central 7840 2,117 2,174 2,293 2,563 2,809 3,041
No. 535F| Hewa Eliya West 49 980 1,006 1,062 1,187 1,301 1,408
No. 5351 [Hewa Eliya East 311 622 639 674 753 825 893
No. 535EIN'Eliya East 7091 1,276 1,310 1,382 1,545 | . 1,683 1,833
Total 31429 . 6,043 6,205 6,546 7,317 8,019 8,681
Annual population Increase Ratio (1997-2000) 1.0270

(2001-2005) 1.0225

(2006-2010) 1.0185

(2011-2015) 1.0160

2. Per Capita Domestic Supply Water

(Design Average Daily Flow)

Unit: Lped
1998 2000 2005 2010 2015
Domestic Water Supply 93 - 93 9 93 93
Gardening water is excluded. ( 107 - 14 = 93 Lpcd )
3. Non-Domestic Water Consumption (Design Average Daily Flow)
: Unit: m3/d
Year 1995 2000 2005 2010 2015
Commercial, Institutionais 315 360 402 441 477
Religious, Premices, Schools 145 166 186 204 221
Sub-total of Commercial Use 460 526 588 645 698
Tourrist, Hotel, Guest House " 595 680 760 - 833 902
Hospitals : 33 - 38 42 46 50
Sub-total of Hotel/Hospital Use etc. 628 | 718 802 879 952
Tndustories | 190 217 243 266 288
Tetal 1,278 1,461 1,633 1,790 1,938
4, Water Supply ¢o Sewage Service Area {Design Average Daily Flow)

_ B : Unit: m3/d
Tem _ 1995 2000 2005 2010 2015
Commercial Water 276 316|353 387 558
Hotel/Hospifal Water 377 431 481 527 762
Industrial Waler 190 217 243 266 288
Total 843 747 834 914 1,320

Ratio of Commercial/Hotel Water Use by 2005 60%
in Sewage Service Area _ by 2015 B0%
Ratio of Industrial Water Use in Sewage Service Aréa 100%

" A-11.3-1




5. Per Capita Sewage Flow by Year

Unit: Lped
Ttem 1998 2000 2005 2010 2015
Domestic Wastewater Qi 74 74 74 74 74
2 89 89 89 89 89
Q3 148 148 148 148 148
Commercial Wastewaler 01 36 39 39 39 51
Q2 43 47 47 47 61
Q3 72 78 78 78 i02
Infiltration Ol
02 200 20 20 20 23
Q3 :
Discharging Ratio of Domestic and Commercial Water Suppry to Sewerage 80%
Infiltration for Domestic and Commertial Water. 15%
Daily Maximum / Daily Average 1.2
Hourly Maximum /Daily Average 2
Q1: Design Average Daily Flow
(2: Design Maximum Daily Flow
Q3: Design Maximum Hourly Flow
6. Amount of Sewage Flow
Master Plan K '
Year 2005 (M/P Area) 2015 (M/P)
Area(ha) 3i4.2 : - 3142
Population _ 7,317 ' 8,681
Item Q1 Q2 - Q3 Q1. Q2 |. Q3
Domestic Wastewater | 541 651 1,083 642 773 1,285
Commercial Wastewaler | 285 3441 571 446 5301 - 885
Iafiltration 124 124 124 200 200 200
Sub-total 950 | . 1,119 1,778 1,288 1,503 | 2,370
Hotel/Hospital 481 . 577 962 762 914 | 1,524
Industrial Use etc. 243 243 486 288 [ 288 576
Sewage Flow | Total 1,674 1,939 3,226 2,338 | - 2,705 4,470
(mm3/day) Round 1,700 1,900 3,200 2,300 2,700 4,500
Feasibility Study . '
Year . 2005 (F/S) Q1: Design Average Daily Flow
Area(ha) 84.0 Q2: Design Maximum Daily Flow.
Population - 1,827 Q3: Design Maximum Hourly Flow'
llem QL Q2 Q3
Domestic Waslewater 135 163 270
Cominercial Wastewaler 285 | 344 571
Infiliration 76 76 |. 76
Sub-total 496 583 . 917
Hotel/Hospital 481 577 962
Industrial Use etc. 243 1 - 243 - 486
Sewage Flow  |Total 1,220 1,403 { = 2,365
(m3/day) Round 1,200 1,400 | 2,400
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Appendix 12.1

Appendix 12.2
Appendix 12.3

Appendix. 12.4
Appendix 12.5

Appendix 12.6
Appendix 12.7

Chapter 12

Design Calculation for Sewage
Treatment Plant

Sewer Network Hydraulic Analysis
Pumping Station

- Capacity Calculation

Sewage Treatment Plant

- Capacity Calculation

Summary of Construction Cost
Cost of Sewer

Unit Cost
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Appendix 12.2  Sewer Network Hydraulic Analysis (Master Plan)

Appendix 12.2.1 Alternative 1 (Applied)
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Appendix 12.2.2 Alternative 2
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Appendix 12.3 Pumping Station - Capacity Calculation

1. Pumping Facility
Alternative Alternative 1 Alternative 2
Area Nuwara Eliya Nuwara Hliya
Pump Station P/S1 P/S 2 P/S1 P/S2
P/S Flow m3/sec] 0.01480 | 0.04700 § 0.01480 | 0.03210
m3/min; (1.888 2.820 0.888 1.926
P/S Type Circular | Circwlar { Circular | Circular
Number (+1)-standby T+ LG+ 1D 1(+1)
Capacity m3/min 0.89 2.82 0.89 1.93
Head m 39 23 10 19
: hl = m 29.40 13.50 8.00 13.50
h2=] m 7.78 7.19 0.28 3.55
D 150 200 150 200
L 1,400 620 50 620
Vo= 0.838 1.496 0.838 1.022
=] m 1.50 1.50 1.50 1.50
Diameter mm 87 155 87 128
Diameter mm 100 150 100 125
Motor Qutput kW 10.8 20.3 2.8 11.5
Motor Output kw 11 22 37 15
2, Pump Pit (Circular) _ 5 _
Alternative Alternative 1 Alternative 2
Area Nuwara Eliya Nuwara Eliva-
Pump Station P/S1 P/S2 P/S1 | P/S2
P/S Flow m3/sec| 0.01480 | 0.04810 ] 0.01480 } 0.03210
m3/min 0.888 2.886 0.888 1.926
P/S Type Circular | Circular | Circular | Circular
Number (+1)-standby 1(+1) 1(+1)f 1(+1) 1(+1
Capacity m3/min 0.89 2.89 0.89] : 1.93
Pump Minimum Starting Period | min 8 151 8 15
Pump Pit Capacity cu.m 1.78 10.84 - 1.78 7.24
: ' Therefore| cu.m 2.00 11.63 2.00 8.00
Ground Level m - 0.00 0.00 - 0.00 0.00
Inlet Pipe Level m -4.00 -4.00 -400] 400
Effective Depth m 1.00 - 1.00 10071 - 100
Top m 0.50 0.50 050 - 050
Bottom m 0.50 0.50 0.50 0.50
Required Area sqm | . 2.00 11.00 200 - 800
Diameter m 1.60 3.74 1.60 3,19
Therefore] m 2,00 380 200) - 320
Dimension  (DIA) m 2.00 3.80 2.00 320
. . o m 6,00 6.00 6.00. 6.00
Retention Time min 354 3.93 3.54 "4.18
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Appendix 12.4 Sewage Treatment Plant — Capacity Calculation

Appendix 12.4.1 Alternative 1 — Nuwara Eliya (Aerated Lagoon)
Appendix 12.4.2 Alternative 2 — Nuwara Eliya (Aerated Lagoon)

Appendix 12.4.3 Alternative 2 — Hospital/Brewery (Aerated Lagoon)






Appendix 12.4.1 Sewage Treatment Plant - Capacity Calculation

CAPACITY CALCULATION OF FACILITIES
Alternative 1 - Nuwara Eliya (Aerated Lagoon)

1 BASIC CONDITIONS

1-1 BASICITEMS
(1) Name

(2) Land Area

(3) Elevation

(4) Inlet Pipe Level :
(5) Pipe Diameter
(6) Land Use

(7) Collection System :

(8) Treatment Method :

(9) Effluent Point :

Nuwara Eliya Sewage Treatment Plant

Approximately

1855.000

1854.850

400
Tea Planfation

Seperate Type

2.20 ha

m

m

m

Se“_ragc Treatment : Aerated Lagoon Method
Sludge Treatment : Pond Accumulation

Nanu Oya

(10) Effluent Point Water Level : -

1852.000 m

(11) Target Year Year 2000 (Phase 1)
(12) Lowest Monthly Average Temperature 15 ° C (January)
1-2  Design Population
- Design Population : 8,680 Persons {Total)
1-3  Design Sewage Flow
~_ITEM m3/hr m3/min ma/sec
Daily Average 97.5 1.63 0.027
Daily Maximum 112.5 1.88 0.031
Hourly Maximum 187.5 313 0.052
1-4 Design Sewage Quality
ITEM INFLUENT EFFLUENT REMOVAL REMARKS
(mg/L) (mg/L) RATIO (%)
BOD 240 230 - 88
58 80
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1-5  Flow Chart (Deal Power Acrated Lagoon)

Inlet

|

| Grit Chamber and Screen I

!

f Complete Mixing Acrated Lagoon I

N4
i Partial Mixing Aerated Lagoon I

VW
{ Disinfection Tank |

Otxyl'let
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1-6 Design Criteria for Dual Power Acraled Lagoon

ITEMS UNIT Formula or Valie Application
1-6-1 Grit Chamber
(1) Water Surface Load m3/m2/day > 1800 1,800
-(2) Average Velocity m/sec >0.3 0.3

1-6-2 Complete Mixing Aerated Lagoon

(1) Retention Time | day 1.5-25 1.50
(2) Walter Depth m 3.0-40 3.0

(3) Power Requirement for Mixing 1 W/md >6.0 6.0

1-6-3 Partial Mixing Aerated Lagoon

(1) Retention Time | " day 2.0 2.0
(2) Water Depth _ m "20-4.0 3.0
(3) Power Requirement for Mixing W/m3 >1.0 1.0

(4) Number of Cell Cell/Basin 1-3 3

1-6-4 Storm Water Settling Tank

(1) -Water Depth m - 15-30 15
(2) Retention Time (Hourly Max. - Rain) hour : >0.5 0.5

(3) Water Surface Load (Hourly Max. - Rain) m3/m2/day 75-150 150.0 -

1-6-5 Disinfection Tank

(1) Retention Time _ miik. - »15 150
2y Dosage m, 2.0-4.0 3.0
2 _
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CAPACITY CALCULATION
Grit Chamber and Screen (Hourly Maximum)

ITEM

A-12.4-4

SIGN UNIT CALCULATION RESULT
Type - - Partatlel Flow Type
Design Flow Q1 m3/day -
Q2 m3/sec -
Walter Surface Load WSL | m3/m2/day -
Required Surface Area RSA m2 Q1/WSL
Basin Number (Total) BN basin -
Basin Number {Stand-By) BNS basin -
Average Velocily v m/sec -
Depth H m -
Width Wi m Q2/(V*H)
Therefore| W2 m -
Length : _ L1 . m RSA/W2/(BN-BNS)
Therefore] L2 m -
Dimension Wy w m w2
L L 0 L2
(Basin) - basin (BN
, (Stand-By) - stand-by |BNS 1
Screen Type - - Fing Bar Sereen
Screen Set Number SSN set  |BN :
Check UNIT APPLICATION RESULT |
Water Surface Load m3/m2/day | > 1300 1,667
Average Velocity m/sec - »03 0.17



2-2 Complete Mixing Aerated Lagoon (Daily Maximum)

TTEM | SIGN | UNIT CALCULATIO RESULT
Design Flow _ Q1 m3/day -
Q2 m3/hr -
Retention Time Ti day . -
Inlet BOD Quality So mg/L n
Required Volume Vi m3/basin 1Q1*T
Basin Number BN basin -
Required Volume per Basin VBN | m3/basin JQ1*T/BN
Water Depth H m -
Required Surface Area A m2 V/H
Width W m -
Length 7 L1 m A/W
‘ Therefore] 12 m - : o i
|OxygenDemandRate . - | - PRI Ckg/h ](4.16%10"-5)*r*Q1*So : 40
-max. oxygen uplake T W/m3 : -
Aeration Unit Power Rate PRO kg/h  {1000*PRI/N*Q1*TL)
o Thereforc]| PRO W/m3 . -
-aeration performance _ N W/m3 -
Power Requirement Pl kW -
1) Oxygen Requirement P10 kW  |PRI/N
2) Mixing Power ' PIM kW |V1*P0*10"-3
Dimension (Width)] W m W
(Length) L m 12
(Depth) H m H
{Basin) - basin {BN
Acrator Type - - - |Slanting Shaft Screw Aerator: 1 :
fCheck "ONIT APPLICATION RESULT
Retention Time -~ - . { day 1.5-25 1.56
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2-3 Paxtial Mixing Acrated Lagoon (Daily Maximum)

ITEM - SIGN UNIT CALCULATIO RESULT
Type : RO YR
Design Flow Q1 m3/day -
Q2 m3/hr -
Retention Time T2 day -
Required Volume \'7 m3/basin Q2%
Basin Number BN basin -
Celis Number CN cell/basin -
Stand-by Cell Number - CNS basin -
Sludge Aceumulation SA m3/year [365¥QI*Xi/(x*10"6)
-inert solid concentration Xi mg/l -
-weight {racrion of solids X - -
No. of Cells Cleaned per Year CNC basin -
Total Sludge Accumulation TSA m3 -
Required Volume : v m3/cell  [(QI*T+TSA)/(BN*CN-CNS)
Water Depth D . m : - -
Required Surface Area A m2/cell |V/H
Width W m : S
© fLength L1 m AW
Therefore| L1 m u -
Power Requirement P2 kw T -
1) Mixing Power P2M KW |QI*I12*CN*10"-3
Dimension (Widih)l W m W
{Length) L - m . LI
(Depth) H - m H
(Basin) - basin  |BN
(Cel) - cell/basin |CN
' (Stand-by Cell) - cell
Aerator Type - -
eck ONIT ~ APPLICATION
Surface Area m2 - 2,304
Retention Time day 2.0 209
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2-6

Disinfection Tank (Daily Maximum)
1ITEM SIGN UNIT CALCULATION
Chemical Type - - e
Design Flow Ql m3/day -
Q2 m3/min -
Retention Time T min, -
Basin Number BN basin -
Required Volume A m3 Q2*T
Width W m : -
Watcer Depth H m -
Length L1 m V/(W*H)
therefore| L2 m -
Dosage D mg/L -
Required Chemical RC1 kg/day  [Q1*D*10°-3/C
Therefore] RC2 kg/tr RC1/24
Dimension (Width) W m W
(Length) L m 12
(Depth) H m H
(Depth)l BN basin S -
Chlorine Feeder - unit including 1 for stand-by
Check UNIT APPLICATION RESULT
Retention Time min. > 15 16.0
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