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The Study on the Improvement of Wate_f' Supply Sys!em

in Yangon City in the Union of Myannar Appendix D

APPENDIXD FLOW MEASUREMENT

1 GENERAL

There are 3 existing reservoirs, which are currently operated in Yangon City.

»  Gyobyu Reservoir (onc P/S and onc WTP w'cr.e.installed)
»  Phugyi Reservoir (one P/S was constructed)
»  Hlawga Reservoir (two P/S were built)

As shown in Figuré D.1, Phugyi reservoir water is conveyed to Hlawga reservoir and Gyobyu
reservoir water is transmitted to Yegu P/S. Hlawga reservoir water is pumped by two P/S, No.1
P/S is sending water directly to the Eastern T/S

Table D.1, D.2 and Figure D.2 are showing the water level of Gyobyu reservoir and pump
* operation record in 2000. ' '

While, Table D.3, D.4, Figure D.3 and Table D.5, .6, D.7 and Figure D.4 are showing those of
Phugyi and Hlawga reservoir, respectively.
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Table D.1 Water Leve! in Gyobyu Reservoir

Y, Month 2000 -

Daté~__ [ January February | March April May June July August | September | Octorber | November | December
1 199.44 196.58 198.67 190.56 187.58 187.71 193.38 199.83 203.50 206.75 206461 - 20425
2 199.33 196,50 193.54 190.46 187.50 187.67 ©193.29 | 19983 203.67 | - 206.88 206421 20421
3 199.23 196,42 193.44 190.35 187.40 187.58 193.25 199.83 203.83 206.83 206.38 204.13
4 . 199.13 | - 19633 |- - 193.33 190.25 18729 | .~ 187.75 193.83 19988 204.17 | - - 206.79 206.33 204.06
5 199.02 196.25 193.23 190.15°] - 187.19 18752 | - 193.83 199.88 204.21 206.75 206.29 204.00
& 198.52 192,17 { 193.10 190.04 187.08 187.92 193,73 200.17 204.33 206.75 [206.23 20394 |
7 - 198.81 196.06 ; 193.00 189.94 187.08 187.92 194.08 20088 |- 204.58 -207.00 1 - - 206.17 - 203.88
8 198.73 195.96. 192.90 185.83 187.25 188.17 | . 194.2¢ 200.96 204.83 207.08 206.10 203.81
9 198.65 195.88 192.79 189.73 187.17 188.27 194.33 201.08 205.00 |! 207173 - 20604 203.75
HY 198.56 195.75 192,69 | - 189.63 187.08 188.33 194,33 201.17 | - 205.00 207.13 205.98 203.67
11 198.48 195.65 192.56 189.52 186.98 188.52 194331 20125 (- 205.00 207.08 . 205.98 203.58
12 198.40 195.54 192.44 189.40 186.48 188.79 .194.79 201.25 |- 205.00 207 04 205.83 203.50
13 198,31 19544 | © 19231 189.23 186,77 | 18894 193001 201331 20538  207.00 20575 20342
14 - 19823 ; . - 195.35 - 192,19 |- 189.10 186.67 189.46 - 195.00 201.67 205.50 207.00 205.67 203.33
i5 198.13 195.23 192.06 138.98 186.56 189.67 195.33 201,714 - 205711 - 207.00 205.58 203.25
I6 198.02 195.13 191.96 188.85 186.63 186.7% 195.50 202.00 205.88 207.60 205.50 203.17
17- 197.92 19500 191.85 188.75 186.54 189.92 195.96 202.00 205.92 207.08 20542 . 203.08
18 167.83 194.90 191.77 188.63 186.54 | - 190.25 -196.83" 202.00 205.88 207.08 205.33 203.00
19 197.75 194.81 191.67 188.52 186.71 190.42 197.00 202.04 205.83 207.04 205.25 20292
20 197.67 194.73 191.56 188.42 187.29 190.92 | 187.42 202.08 205.79 207.00 205.17 202.83
21 197.58 194,65 191.46 188.31 187.25 ;- 190.30 197.50 202.08 205.83 206.96 205.08 202.75
22 197.50 194.56 191.35 188.23 187.67 190.58 197.83 202.04 20579 | . 20692 20500} . 202.67
23 197.50 194.48 191.25 188.15 187.63 190.67 197.88 202.04 205.83 206.88 204.92 202.58
24 - 197.33 154.35 191.15 188.06 187.54 19233 198.00 202.29 205.79 206.83 204.82 202.50
25 197.25 194.25 191.04 187.96 187.67 192.83 198.42 202.38 205.79 206.75 204.75 202.42
26 197.17 194.15 160.96 187.85 187.58 193.17 199.17 20250 | 20600 206.71 204.67 202.33
27 197.06 194.02 190.85 187.77 187.63 193,20 199.29 202.50 205.96 206.67 204.58 202.25
28 196.96 193,92 150.79 187.69 187.83 193.54 199.38 202.33 205.92 206.63 204.50 -202.17
29 196.85 193,79 190.75 187.60 187,92 193.54 199.42 203.08 206.25 206.58 204.42 202.00
30 196.75 190.69 187.50 187.88 193.46 196.67 203.25 206.58 206.54 204.33 201.52
3 196.67 190.65- 187.79 199.67 20333 - 206,30

] ' ' |Annual Average Water Level (Above } 197.51
Uit : Foot x 0.304794 50.201

Legend : : Lowest Water Level @ Highest Water level |:|Pump Operation Days



Table D.2 Pump Operation Record of Gyobyu Pumping Station
Year 2000 .
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Figure D.2 Water Level Fluctuation of Gyobyu Reservoir
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Table D.3 Water Level in Phugyi Reservoir

Wh 2000

Date January February March April May June [ July August | September | Octorber | November | December
1 113.67 112.10 110.46 108.83 107.23 108.08 111,75 115.54 116.33 116.00 115.83 114.50
2 113.63 112.06 11042 108.77 107.23 108.04 111.75 11554 116.38 116.00 [15.79 114.44
3 113.58 112.00 110.38 108.71 107.21 108.02 11175 115.50 116.33 115.92 115.77 114,40
4 113.52 111.94 110.31 108.63 107.15 108.10 112.21 11554 116.33 115.83 11575 114.33
5 113.46 111.88 110.27 108.56 107.10 108.19 112.21 115.54 11638 115.79 115.75 114.31
6 113.40 111.83 110.21 108.50 107.04 108.38 112.25 115,54 116.38 115.79 11571 114.25
7 113.33 111.77 110.15 i08.44 106.98 108.42 112.29 115.75 116.38 115.88 113.67 114.23
8 11327 111.72 110.13 108.38 106.96 108.38 112.33 115.75 116.42 115.79 115.60 114.19
9 113.21 111.65 110.08 108.31 106.98 108.40 112,33 11575 116.38 115.75 115.54 114,17
10 113,15 {1158 1160.02 108.25 106.92 108.38 112.33 115,75 116.33 115.75 115.50 114.15
11 113.08 111.52 109.96 108,19 106.853 108.50 112.58 11575 116.33 11575 115.46 114.10
12 113.02 111.46 109.90 108.13 106.79 108.75 112.66 11575 11625 115.71 115.42 114.08
13 112.96 111.40 109.83 . 108.06 106.79 108.92 113.00 115,71 116.17 115.67 115.38 114.06
14 112,92 111.33 109.77 108.04 106.75 109.33 1132.00 115.71 116.17 115.67 11533 114.00
15 112.85 111.27 109.71 108.02 106.73 105.42 113.04 115.73 116.17 115.63 115.2% 113.94
16 112.82 111.19 109.67 107.98 166.77 169.42 113.25 115.71 116.17 11571 115.25 113.52
17 11275 111.19 109.63 107.92 106.75 109.75 113.50 115.83 116.08 11571 115.19 113.85
18 112.71 111.15 109.56 107.83 106.75 110:00 113.48 115.88 116.00 115.71 115,13 113.81
19 112.63 111.08 109.50 107.83 106.79 110.08 114.00 115.88 11596 115.71 115.06 113.77
20 112.58 111.04 109.44 10777 107.50 110.08 114.25 116.00 115.92 115.83 11500 113.75
21 112.54 111.00 109.38 107.73 107.50 110.06 11425 11592 115.83 115.83 114.84 113.69
22 112.50 110.94 109.31 107.67 107.83 110.06 114.25 115.88 115.79 115.83 114.88 113.67
23 112.48 110.88 109.27 167.60 108.00 110.75 114.71 115.83 115.79 115.83 114.83 113.60
24 112.44 110.81 109.21 107.54 108.08 111.00 114.50 115.92 11579 115.79 114.77 113.58
25 112.42 110.75 109.15 107.50 108.08 111.58 114.58 115.83 11575 115.79 11471 113.54
26 112.40 110.69 109.08 107.44 108.17 111.67 115,17 115.88 115.75 115.83 115.67 11348
27 112.35 110.63 109.08 107.38 108.17 111.67 115.33 115.88 115.71 115.92 115.63 11346
28 11231 110.58 109.04 107.33 108.21 111.65 115.38 115.92 115.71 11552 115.58 113.42
29 112.25 110.52 109.00 107.29 108.17 111.63 115.38 116.04 115.69 115.92 115.54 11340
30 112.21 108.96 107.23 108.13 111.71 115.38 116.17 115.75 115.90 115.54 113.38
31 112.17 108.90 ' 108.10 ) 11550 ¢ 11629 115.88 113.33
_ { f [ Annual Average Water Leval (Above 112.76
Unit : Foot x  0.304794 34.367

Legend : !:: Lowest Water Level Highest Water level




Table D.4 Pump Operation Record of Phygyi Pumping Station

Year 2060
Month Junuary Fehauury
Duy | 1! A 4§ &0 7| R{ 9] op 1| 1xp 13 14f IS] e 17] IR 19) 200 24y 22| 23] 24 25| 261 27] 28| 29| 30 1 2 3 4 80 o] 7 8] 9 100 11| 12] 3] 14} 15 16| 17} 18] 19f 20{ 21| 22| 23{ 24| 25{ 26] 2?7 23; 29
.| 33% ) 2 ] afr 8 23 8] 6| 22 3 3N a6 6] 23] 20| 16} 5] 20 17 23 4 18| 248 24y 24| 24| 241 17 19] 13| 36 23 16) 23] 22 19 9| 20¢ 23f 23] 201 21 32
a2 M 132l 16 21] 21| 24 a0y 22 1S 12 22| 231 23[ 1) t8f 7 d] ol 19 23f 2a) 23] 24] 28| & 18] 24| 24| 4] 4] 34| 5 2i] 22] 19 9| 24] 2 i S| 200 204 204 20
N3 3 13} 24] 231 24 7 7P 36] 22] M 2M 18] 6] 1o T 21] 16f 22] 23| 20 6] 11 20| 23] 24 21 4] 2% & 7 24| ) 13] 19 24) 18] 2 9] 24| 23] 234 26t 24 18 128 20
Remarks \PF (PF rF Pi* [PF |PF PE {PF [PF |PF |P1® [PF |PFF {EF |PF |PF |PF |PF [PF |PF |PF |PF |PF |PF |PF [PF FF Pr PEPF PF |PF iPF [FF {PF Pl PF (PF PE [PF (PF |PF
2.504
Manth March April
Dy by 20 3 4] SPosr 7[Rl S tOf tif 12 1} 4] 15) 16| I IR} 19 201 29[ 22| 231 24) 25| 25| 2% 2R| 29 30' Kl o2 A 4] 5 &F T Bl 9 100 N 13 13 14 151 16 1T 1) 19% 200 23] 22] 23] 240 35 ael 27} 2R 29) 30
M.l
No.3 23200 107 241 24| 230 42| 24 23 19f b1 23 22 19) 03f 9| 20 17} 18] waf 24) o] 0] sioae] 220 21| 1s) w30 23] 20] 22 23p f®| 41 18] 22 4] 24] 24| 162U} 34) 22 20 200 24f 9 1s| Eul 16 2i| 20} 21 23 rR] 24) 24) 240 18
Mo.3 23 MW 10 240 24) 23b 12| 24y 23] 19f 200 23] 2y 15| 8p 9 200 17} 22| 200 24f 10| 10f 15y 23 23| 21| 23} 16( IR{ 20 —EJ 231 23| 24{ 24| 197 21f I8 Q0| W 24E 191 15| 200 207 24f 23| 18 217 16 17| @6} 21{ 221G 24| 2¢f 2% 1% T
Remorks {PF jpR lpF PF_iPR PE [PF |pe |PE jpe PR |pF |oF [Pr [ee [pe vF |PF [PF [P |7F |PF [P PP [PF |PF PR |77 PR PF P Ipe e Joe v |pe [pF {pr [pE |PF |pE lpF iPF PrIPF
2,246
Month May June
Dy P2 3 ¢ Sp &l 71 Rl 9 10b 11| 12F 03] 14 18] 16| t7F 18§ 19 200 21| 22| 23f 24( 25| 6| 2P| 28! 20) 30 2 1 2 3 4 5 & 7 B 98 10E 113 12) 13) 14] 8% 16l 47{ 1B} 19 20§ 21} 32 13 2—‘-F 25| 26| 27} 28] 29 30
No.) {
ol 181 24| 180 1+ 18] 18] 9 K3 16| 06l 16) ¥ 23| 23) 19) 23 16[ 15| 4] 204 3] 3} 231 24 0| 19] 24 24] 2 22{ 6] 22| rel 4] 22| 24, 200 19) 19 15 lii G 20| 23] 220 24t 3al ten is| 23] 4 13l &) 24l as] ) 2} 20 16 7
Moy 18 24 IR{ 14; 09) 1R} 9] 13] 16l 18| 194 19] 23] 23] 19 3] 19] 15) 4] 20| 23] 20 17] 24 17| 19] 24| 24 16| 14p 16] 220 16 10| (4] 2d4f 20 19| 23 21y 15| 23} 19] 20) 195 14 34| 1% 23 190 lef 4] 13 19 iR 24 6] 2] 20] 16f 12
Remyarks [PF PF IPF |PF |PF [PF |8 |PF |PF |PF [PF {PF |PF [PF |BF {PF {PF PF {PF PF [FF PF |PF PF {PF (PF |PF |PF |PT PF {PF |PF |PF |PF |PF [PF |PF [PF |PF PF |PF [PF |PF {PF [PF lPF PF {PF |PF EPF
2,134
Manth July August
Day 1oz 3 4] s 6l 7| o8 el 1} 2 13 14} 18] to] 377 18] 191 20 2] 23] X 24| 25 26| 270 &) 30 a0 30 ool 3 al 8§ & 7 8 o 1ol 11 a2f 13| sap o8| ss] a7 ki 9] 2of 21 23 23] 24] 250 26| 27! 23] 291 30
No |
Ne 3 250 18] 220 160 18] 220 200 13 160 11] & 8 200 20 20) 39 21 20| 26] 24| 200 19p 2] 7] 98] a9 1) ey a7 a7] 19 1e] 7] 18] 19) 28] 240 23] 21| 231 24 24| 14 24] Zaj 22| 7] 23] 24] 4| 23] 24f 16 20| 24] 20] 20f 13) 2y 24 1
Mo 3 F2 8] 32 IR T 17 21| 19 34y 9| & 17) 20 245 200 §9 24 19 23] 24| 200 19) 2r| i1y 8| 19} 13] 18 iV 17 19] 16| v i8] 19| 24 24) 23] 3| | 24y 24| 4] 24| 24] 22) 5] 23] 18] 24 2| 24 18| 20| 24§ 20] 20] 13] 2] [ 1
Renarks PF (PF {PF [PF |PF |PF {PF PE|PF PF P IPF |PF [PF 1PF PR PF [FF |PF |PF |PF |PF |PF |PF jPF {PF |PF |PF |PF [PF |PF PF {PF |PF PF PF |PF (FF PF PF IPF PF |PF |PF {PF FF
2,295
Month Seprember Qctober
Day 1 2] 3 4 8 6) T2 90 10] 10 12] 13 14) 18] 6] 178 i8] 19 20| 21| 22 23 24| 25| 6] 27| W] 29 3nf 1] 2 3| 4 5 6] 7| B 9] 10 1] 2 13 140 05| is] 17 18] 19 20] 1] 22| 23] 4f 25f 26 27] 2®) 29l 30 A
Ne, |
No 2 0L 19) 200 19] 20) 334 18| 33 LT 24| 21 34 21) 22 221 2 IR) 19 (8] 20f 14| 16| e 23] 19| 16 {1} 200 (%] i0f 11| 1) 14 WAl 1| 17 18] 6 24 34 247 13 20 Mdf 20] a7} 171 i) 34) 22| 22| R 20p 351 18] 17; 334 2 9 9
Mol 0] 9] 3M @ 6] MR 0 (o 15 291 1) 22f 23] 23 18{ 19 2y 0f 14| 1&| 16) 231 19| ta| 1 20F 19 ing &) 11p 1 18] 14l 1) 17 18] Al 24y 23| 24| 1S) 20 28] 20| 17 17 4] 24| 22| 22) (8] 20| 1A 18] 17 220 21f 9] 9
Remarks |PF |PF [PF {PF |PF |PF [PF |PF |PF |PF PF PF |PF IPF |PF {PF |PF [PF |PF |PF |PF [PF {PF |PF |PF [PF |PT" |PF |PF (PF [PF |PF pe |PF |PF {PF |PF PF iPF PFIPF {PF |PF PF |PF |PF IPF |PF [PF |PF |PF [PF |PF |PF
2,163
Maath November Decembir
Duy 1 2 3] 4] 8| 6f 71 8 obn0) nip v 03] naf 15 Lol tvp aRp 19| 2nf 23] 32| 237 230 25) 28] 27 2R} 0l 30| o[ 2 Rf 41 S| & 7 8P OF MOL MY 13p B3} O1R] sl &) v 1] 19f 20[ 2] 22p 23f 24) 25) 28] 2N RR{ M 3] %1
e 1
Ne.2 22) 20 34) 24| 2a) I3[ 20 2 23 4] 4 25} 1R 16| 4] i 20 0] e} as] 3 13 18] 178 b7 9] 2 4] 6 17 17| 19| 19f 18p 16| #3] 16] 180 19y 220 21] 07 ISf 21| 24| 22| 24] 23] 22§ 30 24) 24p 26 23 24| w2 n) agf g
N3 231 20] 24 24, 247 23 23 23] 220 4] 4] 240 I8 V6] 14y 1o a0 vl 2] uslo30 03[ 5] vroarg a9l 7L rab &) 17h 1T) A6) 19f 18] 16] K3 16 18F 19 221 21y 47 ¥S1 21| 2¢f 23] 24y 220 220 30 241 210 o200 23( 2] s 1 i) g 23 N1
Remarks |PF PP FF |PF |PF |PF PF iPF PF [PF IPF |PF |PF PF |PF |PF [PF [PF PFF {PF |PF |PF IPF iPF |PF [PF |PF [PF |PF |PF |PF |FF [PF |PF |PF |PF [PF PF PF PP |PF iFF PF|PF {PF PEPF |PF {PF |PF {PF
Note) PF: Power Failure 2.245

Annual Totai Operation Hour
13,688



Figure D.3 Water Level Fluctuation of Phugyi Reservoir
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Table D.5 Water Level in Hlawga Reservoir

Y, Menth ‘ 2000
Date January February I March | April I May I June July August | September ¢ Octorber | November |" December
' 1 57.96| - 56.67 55.62 54.15 52.58 51.96 53.08 55.25) 56.83 58.58| 5842 57.33
2 5792(..  56.62 55.58] 54.10 52.58 5190 53.06 55.25 57.08| 58.58 5840; - 57.26
3. 57.871 . 56.58 55.54 54.06 52,54 51.83 53.08 55.29 57.21 58.58| 58.37 57.25; -
4 57.83 56.54 5550 54.02 52,50 51.92 53.21 © 5533 57.25 58.58 5835 57.21
5 57.79 56.50 55.46 53.98 52.46 52.04 5321 55.33 57.25 58.58; . 58.33 57.17f
6 57.75 56.46( 3542 53.94 5240 52.12 53.29 55.33 57.25 58.58 58.31 57.12
7 5771 56.42 55.37 53.90 52,31 52.21 53421 - 5542 57.46 58,71 58.27 57.08
8 57.67 56.37 55.33 53.85 5225 5221 53.50 55.42 57.67 58714 58.23 57.04
¢ 57.62 56.33 5528 53.81 52,17 52.19 53.54 5542 - 5775 5871 58.18 57.00
10 57.58 56.29 55.25 53.77| . 52.08 52,15 53.62 55.50 57.83 58.69 58.17 56.96
11 57.54 ~56.25 5521 - 53.73 52.00 52.25( 53.75 55.50 57.83 58.67 58.15 56.96
12 57.50 56.21 55.15] 53.69 51,94 52.33 54.00 53.50 57.83 58.65 58.12 56.92
13 57.46 56.17 55.10 53.62 51.90 52.42 54.17 55.50 5792 58.62 58.08 56.87
14 - 5742 56.12 55.06 53.54 51.85 52.42 54.17 55.581 - 57.92} 58.60 58.04 56.83
15 57.37 56.08 55.02 5348 51.81 - 52.50 5425 55.58 58.00 58.58 58.00 56.79
16 5733 56.04 5498 53.42 51.87 52.50 5442 "55.67 58.00 58.58| 57.96 56.75
17 57.29 56.00 54.92 53.37 51.83 52.50 54.54 55.67 58.00 58.62 57.92 56.71}
18 57.25 55.96 54.85 53.33 51.96 52.54} 54.54 55.67 58.00 58.62 57.87 56.67
19 57.21 5592 54.79 53.31 51.96 52.58 54.54 55.75 58.00 58.624 57.83 56.62
20 5717 55.87 54.73 53.27 52.08 52.58. 54.58 55.75 58.00 58.62 37.79 56.58
21 57.12 55.83 -54.69 532ip- - 5204 52.58} - 5483 55.83 58.00 58.60 5775 56.54
22 57.08 55.719 54.65 53.15 5225 52.67 55.00 55.83 58.08{ 58.58 57.71 56.50
23 57.04 55.75 54.58 53.08 5229 52.71 55.08) - 55.83 58.08 58.56 57.67 56.46
24 57.00 55.71 34,52 53.00 52.29 52.79 55.17 55.87 " 58.08 58.54 57.62 5642
25 56.96 55.67 54.46 5252 52.25 52.87 55.17 56.08 - 58.08 .58.52 57.58 56.37
26 56.92 55.62 5440 52.83 5221 52.92 535.25 56.08 58.17 58.50 57.54 56.33
27 56.87 55.62 54.35 52.75 52.15 53.00 55.23 56.17 58.17 58.50 37350 56.291
28 56.83 55.65 5431 5271} 52.08 53.04 55.29 56.33 58.17 58.50 57.46 56.25
25 '56.79 55.65 54.27 52.67 52.04 53.08 55.29 5642 58.17 58.48 5742 5621
30 56.75 '54.23| 52.62 52.04 53.08 55.29 56.58 5842 38.46 57.37 56.17
31 56.71 54.19 51.96 5527 56.75 ‘ 58.44 56.12
Annual Average Water Lavel {Above 5578
X 0.304794 17.001

Upit : Foot

Legend : E Lowest Water Level [[:] Highest Water level
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Table D.6 Pump Operation Record of Hlawga No.1 Pumping Station

Year 2000
Month Janua Februnury
Dy Hoo2 A 4 3 & F] 8] 9] 10) 1y 12 13 14 !51 15) 17 78] 19! ani 2 23 23] 24 25 26} 27| 2R} 29 ang 31 120 3] sl sl o6l 7 sl 90 0] 11 2] 3] 14) 1s)oas] a9 a8l s9) Fo| 2i] 22p 23] 2ef 2s) zel 27 2R 0
N l
No,2
Noj
Mo d w al sl & wb & s! e 5| e s| & = & s| & s s & & & sl s s & sl s s} 8 &) & &} s8] 2f &| s s & s &l & & s & s & 8 & & # & &l = s & & & s & =
Remarks Pr PF ]
475

Momh March April
Day 1 20 3 4] H & M R 9: 10) 11} 12) 12 i4f 1%{ a&b 17) (8] (9] 20f 28] 22| 23] 24 25} 6] 27| 2B 28| 3y 3 o2 3] 4] spoef 7 8f ef 1ol qnd 2] 13 14f isp sl th 18] 198 200 2] 224 23 ] 25| 260 3 2R 29 W)
Na.l
Na.2
o3
Nod ) 8| s o s s s s & s s s &l s | s s 8 [ 3| s s s st sl &) s| 8| s s s s s o e s| s s| | s s & s sl 8] st sl & s| s| sl s s s s| s sl s s 3|
Remarks J PF l PF t

431
Mepth May June
Nay Lozl 3 4] 5 6l 7 &) 9] 1ol s 12 13] &l as| sy a7 18) 9] 200 21§ 22 23 24] 35| 6] 27] 28] 29| 3 3| H2 3] 4p s} 6] 70 & 9F 0 11 12 33] i4) 15; 16y 17] K] 19 20) 28 231 23] 349 28} 26 27] K| 2% 30§
b1
No.2
No}
Mo R & 8 8 w| | & ®[ tz 8 % & 8 3 & & & 8§ 3 =& w8 =& & 8 & 8 ® &) R 8 & & # & & x| 8 8 € & &/ & £ 8 6 8 # & B R K r|. 8 & § K R & & & ¥
Rentarks PP

499
Wonth July Augusl
Dy t] 2 _‘T al st 6| 7| Bl 9 o) 01 a2 g3 0&]us| 4ef 17) 18] 19] 20] 1) 22} 23| 240 25| 26| 27| 2R} 29f 30| M 15 M 4] 5|6 7] 3F 9 ) 1} 12 13] 14 15 06} 1% 18 l9i 20[ 24| 22) 23] g 28] 26t 27} 28) 29) 30
No. |
No.2
Na.3
N34 ?l & &l & &l 5] 5 R} R R & R & 8 R 8 Rl 8 =& 8 A& 8 4 R B & 4 8 K S5 B 8 8 s & & Bl & B 8 A B 8 4§ & & 2 8 s & K gl A =& = 8 8] 3 R 3 &
Remirks PP PF PF

485

Mok Seplember Crinber
liay 12 3 ¢l s s 7| w0l aal v} o2l oea] na) st oes] 17] ir| 19f zol 21 22| 2nf 24} 29) 2] 27F %) 29| 39l ) 2] 3l ¢ 5| s 7l 8| of 10| 1 12t 13| na) vsfoas| vz oa] a9) 200 21f 23] 23] 24] 351 260 27| 28] 29} 3] W
Na. | d] 8] A 12} 16l D] 14 10] L4} 108 ta] 10 {4r 0] 14) 10 t4] tof 8] 10 13} 10] 4] 10| el 10| 14] 1O 143 10 14) 90] 141 18] B3 10] 14
N2 U Al A 12 160 10] L4 10 14 (0] 141 19] 14p a0 j4 10| 1A 10 81 10] 14 0] 14| 10 14} 1) 4] 100 14p i0g 15 10] 14 188 14 0] 1
s
NoLd S; Al 8] 8 & & & A & Bl 8 R R A 3] & 8| & B[ 8] & B¢ B 15 14 16} 14] 12 8 14) 10| 4] 10 14| 100 4] 107 4] 10 14 10] t4] &) t4l 10| 14F 10{ -14) 100 14) 10| 141 10} 14f 10 4] 101 140 0] 4] 10
Remarks )

1512
Month Novenyer December
Doy HooA s a4 5 &) T &L 9y 10] $1E 2] A3 18 15p ral 11 &) 9| g 3| 22| 23 243 25) 25) 23p 2R| 294 30 b X M 4] sl e Y| 8 9y aq| i} 12| 13 14 18] 18l U7 18] 19] 30 23] 22 ZBE 24| 251 261 27 ImP 29 SOf At
Do, | 10] 1] 1G] 1] ) o4f 0] 14 0] a4 A0y (4] 18E 10 1) 0f 4] 0] teq 16 14 10 g4) 10[ 14] 1 el i0) 14] 09 4] 10y i4) 10] 148 0] 14 10] 14] 4] 14 0] s4) 10| 14] 10 143 10 4] wf 4y 12 12 §2) 12) 12y 121 024 2] 52 a2
N2 10] b))ty 00 4]t 14) 10 14) Lop 14) t5F 10 4] qop (2] o] a4 10l 14 10F val a0y 1a] 10 t4y 1] 14] o) 14y 10) 14 10] 1s 10] 14 10 14 4| 14f 10] 14t 10l va] 10] s iy 14p 0] 14l a2y 12p a2 2] 12y 12} 130 12 12l 42
Nod )
Nevd 14] H00 4] 10] (4] 1oy tal 0] 148 0] 147 100 6F 1] 10} 14f 10| Laf 10 14] 10f 14f g0l 4] 1Q) 14f 10) ka} 0] 14 10] 4sl 10) 4] o) 14 16] 1] 1n) 12] a6 4] a0p 14y 0] 14] e 14| 1o raf 1ol ay) 13t 12| 12 32 12 12| 12] 12 12
Renmwrks Pl e d PR
Notg) PF: Power Faiture . ) 2.184

Annual Total Operaticn Haour
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Tabie D.7 Pump Operation Record of Hlawga No.2 Pumping Station

Year 2000
Manth Janvary Februaury
Day L 2 32 4, 5| 6] Tt 81 of 10f i 12} 3 14y 15 \6[ (7 IR 9 20F 21 22 23| 24| 25| 6( 27y 28| 29 30 3 i 2 JE 41 5| sl % sp 9] 10f 1| 33 13] 1=t 15| 360 7] 1%) 16] 20| 2t 22L 23] pa) 2% 26: 27| ®| 29
ol i l
N2 24( IR 22 2o 2¢f & B| ] 2af M 24 10| 24l | 24 8] 23! 9 gl &1 el OF 241 2a4] ] 24] 9f 24} B} 220 9) 4] Bl 4] 8] 28] 9 8 ;M S5} M) 5 23| My 5| 24} 8| 4] Bl 24| S5 34 5] 23l 5] 24] 5 A 24
Nn.d Al 8| ] 8| 21| 245 24 24f 8] 8l %) 24] 8] & i 24! A 2a] 9f 24] 8| 24! 9] & 291 72| 2| & 23 3| 2] 8} 23] 9| 24| 9f 28] 2y 4] 233 ) 24] 5| st o2g] sb 2] 5 | S| red 5| 24 S5) ] 5| i3
Nod
Remarks | [PF [P i ! PF PriPF lpe PR PF i
1.508
Month March April
Doy 3 23l 2l 5] e 7] Bl 9f 0 11] 1 i3 14] 15] 180 37 k] 19] 20 2t 22| 23] 24| 25 26p 2T 231 29 3*0I 3l 1 2 3p 4) S 6] T & o IO] TI] (20 73] 14 08{ 18] 17 i;'_iq.[ '_70‘ .’i} I3 23 X lﬂl 26| Z7 Z‘Sm 304
M. i ] 24
N2 | ] 6] 2¢| 6| M Y 2l 61 | M 2] 7 2a] 7| 24 7 2l 8] 19| 24] 3| 2a| 24p 4] 7] 24 24f 6f 24| 6f 240 24} 24| 7| 24] 7j 2l 7 9 24} 7y 24| 3} 24f 4] 12f V| 18] 6] 240 6] 20] 20| 24) 24 15 24| 13t 24
Moy 4
Nogd PLT) 24 o) 24 W] ) 6| 2a| 6 241 T 2] F Wl ¥ 4L 6 M 6] 7 TE 6] M 24| 6f 7L 24y v 2] &) 10y v ozef TP 2] T 24l mb el 24] 16[ w4 24 19) 125 24| (7l 24| &5 23] 13] 20 1T 34 24 r4] 221 14
Remarks ) PF PF ! PF PF |PF IPF I
2,024
Monh My June
Doy | 1 3 4] 5] e[ T| B[ 9t n 1} 120 43y 14 LS) 16) 17) 18] 19 20) T 23] 23 24 25 26| 37| 28 29) 30| N 12t 3| 4 51 6| h & 9 10 1y 12 33 4] s] sl 17] 1) 1e| 208 21l 22} 33| 24} 23] 26) 27| 28} 2% 30
No. |
Na.2 17) 3y 14 24| 2¢i 24| 4] 24| ] 4] 4] 13 24y 4| 24] 4] 16[ 4] 24] 24] 2af 130 240 16] V3] 24 24 16) 24| 2d4f Of 24F 19 24) 24] 24] 24| 24t 33 M| 5 241 32} 21 24| 24 21 14 20 3] 2 3] 2 3| 15 24 & [L
No.d ]
Nod Tdfo0e] 24p 13] 24p 243 ) IS] 1] ) L] 24 13 B3] 24 12 24) di] 4] 2| w24 13| 4] ) 20] 29] 2 &) ] 24 23] 244 23] 24 B llt i3 24| 8 24| 24 22| 18] 2ef 7 o23p 4] W) 3 200 2 A 3| 2 9 ; 18] 24| 6
Remacks i T
2186
Maonth July August
Day 1 2l 3l 4| s s 7] sl ef et ] en n} u} s |t-| |7\ :s—l 191 20 211 22| 23] 24| 25 25] :7] zs} 2] s0] w 1| 1{ 1' 4 s\ s| 7 sl ol 10| 0] 2 13] 12} 15| 16, 17] 17} 19 2] 1:{ BB EREER
Nal [ [ I f 7 i ! ]
o2 3] 2] arj 4] 22 24 245 M 21y &) 2] 2 M2 af 2l 2) | Moo R 2 e 2] 7] 14 24 !2?. 20 22f L} 241 g1 3R] 2f 220 3 23] 3y 22 21" M e - 2 o] 33 24| 2 1) 14 24| 2y
N
Na.d 22 1 o 12 21 NN IR ] U B 17) 13 LI o R T 23| 2f 22) 2| 22| 2 23 2 2 on X oy 2p 22 2| 2 29 2 M3 22 7 23 4
Remarks PE PF PE i PF PF | pF
1.495
Manth Seprember Qetaber
Day 1 3 4] sp oA ) oR( 5| 10y 11{ 12} 13| 1ag 1s5) 1ef 17 18] 197 20| 21| 221 33§ 24] 35| 26| 27 33'729 0L 1] 2] A 4] s o6} T 8 9 O] 11 12i 13] 14| 150 16 13} 18] 19 208 21| 22{ 23] 230 25| 26| 27t 3R] MWl ol 3
Mo, | 2 1 24p 3 1 2
No.2 23 24) aj 22) 3| 2 T a9l 3) 22| 2 23] 2y aay 2 AR 33w 2l 22l e o2l 3y oW 2 M 17
Nod
Mo L o I 2 iy 2 3 H 2Ep oE 4% Y R 2 22 20 22 27 24| & 12 2¢) 2 23] 24} )3) 12) 2] 34) 4] 240 0s) 24) 231 245 ) 4] 24 24 36; 2 1-53 24 2a] 21) 23] 24 2a] 24 24] 2a] 2af
Renarks Jor | [ ] ] el T 1 el T T T [ el T T T Terer T e T T [ el 1 [ 1 e |
1.447
Maormh Navernber Deceniber
Day 1 2 3 4 5 ¢ Ti 8 9] O] VR 131 §¥ 1] 18] asb 7 AR 19| | 20) 220 2] 24 28| 26f 255 28; 29 sop 1} 2b 3t 47 5| 6] Y & 9] io| 11f 128 13 14f 18] 6| 17] IR Q9| 30 2 22| 23] 34 2;{ 26{ M 3R 2 30l N
Nl 12| 24| 24| 6 | | 2| 2] 8 RN 22 4] i 3 22| 3 !
o2 P 16 24] 2l 33 s 1e) 2[ 1s SRR 2
Nend g i
N W 7 18] 24y 24 ! I8l 24| & 16| 24f 26) 2 22f d] 20l 2] 21| 23] 24) k4] 24 23| 4| R4) 16 24% 24| M| ) 2] 24 ® 190 R B 23} 22 & R 24f 2a] 24| | oy
Reanrks | [PF P PE [ [ re P |pF P el
Note} PF: Power Failure 1427

Annual Total Qperation Hour
0,378




_ Figure D.4 Water Lavel Fluctuation of Hlawga Reservoir
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The Study on the Improvement of Water Supply System
in Yangon City in the Union of Myanmar Appendix D

2 FLOW MEASUREMENT
2.1 Results of Flow Measurement

On August 22 2001, flow measurement using uitrasonic flow meter and propeller-type flow
meter was conducted in three points;

»  Gyobyu-Phugyi transmission pipe inter-connection pomt
» Hlawga No.] transmission pipe
»  Hlawga No.2 transmission pipe

Measurement sites are shown in Figure D.1. _ .
Result's_arc shown in Table D.8 and total flow was 350,800 fnjlday. Since these three
transmission pipes, namely Gyobyu and Hlawga No.1 and No.2 transmission pipes are

' conveying water to the City Area, the total flow amount of these pipes can be called as “Net
Production Amount”,

2._1 Estimation of Annual Prod:uction Amount
i) Gyobyu PF/S

In case of Gyobyu P/S, pump was not operated at the day of ﬂow measurement and velocny
coefficient of pipe was estimated using Hazen-Williams Forrnul't

Parameter | C D Q L | H, H, -

Dimension | None M m'/sec M m m

Case 1 88 1.4 1.404 22,357 21.93 21,93
where;

C Ve'locity Coefficient
D: Pipe Diameter = 1.4 m (56 inch)
- Q: Flo_w = 1.404 m*/sec = 121,330 m3/day {result of flow measurement)

L: Pipe Length = 22,357 m (from Gyobyu reservoir to the inter-connection)

H;: Calculated Head Loss
H,: Natural Head = 62.77 (Gyobyu Reserveir water level) - 19.44 (Pipe invert level at
interconnection point) ~ 1.4 (pipe diameter) - 20.00 (remaining water head) = 62.77 — 40.84 =
21.93m '

Thus, C-value of Gyobyu Plpe was estimated at 88,
As aforemennoned Gycbyu P/S is seldom operated and therefore gravity flow is the major



The Study on the Improvement of Warer Supply System :
in Yangon City in the Union of Myamnar ' : - _Appendix D

flow from Gyobyu Reservoir throughout a year. Gravity flow from Gyobyu Reservoir was

~ calculated based on the above conditions and reservoir water level in 2000.

Table D.8 is showing the daily water level in 2000 and refation between water level indicated in
_inch and H, is as follows; ' ' '
H; (m) = Water Lavel (inch) x 0.304794 (m/inch) — 40.84 (m)

where; 40.84 : natural water head loss, calculated above

Table D.9 tabulated the calculated gravity flow according to the available water head shown in
Table D.9; ' ' '

D-14



Table D.8 24 Hour Flow Measurement for Producti

on Sources

- 2001/8/22

Test Date
Sites| Gyoubyu 56" - Hlawga No.2 42" Hlawga No.1 66" Net Production
M1 M2 M3 MI+M2+M3
‘ Ultra-sonic - Probeflo Qperated Pump Probeflo Operated Pump
Time (m/hr) (m’/hr) Nod (m’/hr) No.1 ~ No4 (m/hr)
13:00 5,200 1,674 OFF 8,262 ON ON 15,136
14:00 3,320 . 1,600 OFF 10,376 ON - “ON 15,296
15:00 5,160 1,600 OFF 6,223 ON. ON 15,983
16:00 5,200 1,600 OFF 9,127 CN CON 15,927
17:00 5,130 1,600 OFF 9,031 ON ON i5,761
18:00 5,240 1,600 OFF - 9,127 ON- .ON 15,967
19:00 5,260 1,600 OFF 9,223 ., ON ON 16,083
20:00 5,230 1,600 QFF 8,647 ON. - ON - 15477
21:00 5,210 1,600 OFF 9,127 ON ON 15,937
22:00 5,170 1,600 OFF 5,957 ON - - ON 12,727
23:00 5,120 1,600 OFF © 6,725 ON - OFF 13,445
0:00 5,090 - 1,600 OFF 7,204 ON 4. QFF - 13,896
1:00 5,080 1,600 OFF - 7,109 ON OFF 13,789
2:00 5,070 1,600 OFF 7,206 ON OFF - 13,876
3:00 3,070 1,600 OFF ~ 7,013 ON - OFF 13,683
400 5,060 1,600 OFF 7,109 ON OFF 13,769
5:00 5,060 1,600 OFF 7,206 ON OFF 13,866
6:00 5,070 2,246 ON 7,206 ON OFF 14,521
7:00 5,060 2,244 ON 7,206 ON OFF 14,511
8:00 5,050 2,246 ON 7,109 ON OFF 14,405
9:00 5,07G - 2,009 - ON 7,013 ON OFF 14,0092
10:00 5,110 2,009 ON 7,109 ON OFF 14,228
11:00 5,130 2,009 ON 7,013 ON OFF 14,152
12:00 5,170 2,009 ON 7,109 ON OFF 14,288
Average 5,055 1,752 7,810 14617
TOTALS Gyoubyu 56" HlawgaNo.2 42" H-lawga No.1 66" Net production
By Source 121,330 . 42,047 .. 187,439 . 350,816
Remarks Gravity Flow Pump No.4 was Pump No.1 &_4
operated was operated
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Table D.9 Water Level in Gyobyu Reservoir and Allowable Head Loss

, Month 2000
Date January H, Fehruary H. March H, April ] H, May H. June H; July H. Augusr H. 1Scrncmher H, T Octorber | H, [ Novermiher B, | Decemher H.

3 199.04 1995 196,58 19.08 193.67 18.1% 160.56 17.24 187.38 16.33 18771 16,37 193.38 i8.10 199.83 20.07 20350 2119 206,75 2218 20646 22.09 202.25 21.4)
2 199.33 19.91 i96.50 19.08 193,54 18.15 190.46 7.2 187.50 16.31 187.67 16.36 193.2¢ 18.07 155.83 20407 203.67 21.24 206.88 22.22 2W06.42 2208 20421 21.40
3 199.23 19.88 196,42 19.03 19344 18.12 150.35 17.18 137.40 16.28 187.58 16.33 193.25 18.06 i99.83 2007 20383 21.29 25.83 22.20 200.38 2206 F 20413 2i.38
4 199,13 16.85 19623 19.00 193.33 18.0% 190,25 17.13 187.29 16,24 18775 16.39 193,83 18.2¢ 199.88 20.08 20417 21.3% 206.79 22.19 206.33 2208 20406 2126
5 199.02 16.82 196,25 18.98 193.23 18.06 19015 17.42 187.18 16.21 187.62 16.44 163.83 18.24 199.88 20.08 204.21 21.40 206,75 22.18 206.29 2203 204,00 2134
] 198.92 1979 196,17 18,95 193.10 18.02 FO0,0d 17.08 187.08 16.18 187.92 16,44 193.75 18.21 200.17 20.17 20453 2144 206.75 22.18 206.23 2202 203.94 2132
7 195.51 18.76 196,06 13.92 193.60 | 7.95 189,94 17.05 187.08 16.38 i37.92 16.44 164.08 1831 200.88 2039 204.58 21.51 207.00 22,25 206,17 22.00 203.88 21.30
3 198.73 19.73 19396 1%.89 192,50 1795 13983 17.m 187.25 16.23 i88.17 16.51 194.21 18.35 200.96 20.41 204.33 2159 207.08 22.28 206.10 21.98 203.8] I128
ki 168.63 15,71 195,88 15.86 192.79 17.92 189,73 16.69 187,17 16.2f 188.27 16.54 94,33 18.3¢ 201.08 20,45 205.00 2154 207.17 2230 206.04 21.96 20375 2126
1n 198.58 19.68 19575 18.32 152 69 17,89 189.63 16.96 187.08 16.18 188.33 16.56 194.33 839 | 30017 20.48 205.00 21.6¢ 207.13 22.29 20588 21.94 203.67 21248
11 168.48 19.66 195.65 18.79 152.56 17.88 189.52 1692 186.98 16,15 188.52 16,63 194,33 1839 20135 20.50 205.00 2188 207.08 2228 20598 2i.54 20358 21.21
12 198.40 19.63 195.54 18,76 152,44 17.81 189,40 16.89 186,88 16,12 188.7¢ 16.70 194,79 18.53 201,25 20.50 205.00 21.64 207.04 22,26 205.83 2150 203.30 21.19
13 198.31 19.80 195.44 18.73 19331 17.77 189.23 16.34 186.77 16.09 188,94 16.75 183.00 18.59 1 20033 20.52 2015.38 21.76 207.00 22.28 20573 21.87 20342 21.16
14 198.23 19.58 195.35 18,20 192.19 12.74 139.10 16.80 186,67 16.06 189.46 16.91 165.00 18.59 | 20§67 20.63 205.50 21.80 207.00 22238 208.67 21.85 w0333 21.13
18 198,13 19.55 195.23 18.66 122,06 17.70 188,98 16,78 186.56 16.02 189.67 1697 195.33 18.70 201.73 20.64 25.71 31.86 207.00 2225 20558 21.82 20325 2111
16 198.02 19.52 19543 18463 191 .56 17.67 188.85 16.72 186.63 16.04 189.79 1781 195.30 18,75 202.00 20.73 205.88 2i.01 WT00 2225 205.50 2%.8C 203,17 21.08
17 197.92 19.48 195.00 18.5¢ 191.85 17.63 188.75 16.69 136.54 16.02 189.52 17.05 195.96 18.8¢ 202.00 2073 205.92 2092 ' 207.08 22.28 1 20542 1.77 203,08 21.08
18 197,83 19.45 194,90 18.56 19177 17.6] 38,63 16.63 156.54 1602 160.25 17.15 156.83 16.15 202.00 0,73 205,83 2191 207.08 22.28 205,33 2174 203.00 21.03
19 197.75 1943 154.8] 18.54 191.67 11.58 188.52 16.62 186,71 16.07 160,42 17.24) 167.00 19.28 202.04 20.74 205.83 2.60 207.04 22.26 20525 21.72 20292 21.01
20 [97.467 19.41 164,73 1R.51 121.56 17.55 18842 16.59 13720 16.2d 190.92 17.35 157.42 15,33 202.08 2075 205.7% 21.88 207.00 22.25 20517 21.69 20283 2038
21 197.58 19.38 194.65 18.49 161,46 17.52 188.31 16.56 187.25 16.23 160,50 17.22 197.50 16.36 202.08 20.78 205.83 21.%0 206.96 22.24 205.08 21.67 20255 2096
22 197,50 19.36 194.56 18.46 191,35 17.48 138.23 16,53 187.67 16.36 190,58 17.25 197.83 19.46 202.04 20.74 205.79 21.88 206.92 2223 205.00 2164 02,67 20495
P 197.50 19.36 194.48 1544 191,25 17.45 188.15 16.51 187.63 16.338 19067 17.28 197 88 19.47 202.04 20.74 205.83 190 20688 23222 204.62 21.62 202.58 2087
24 197.33 19.31 194,33 i4.40 191.15 17.42 138.06 16.48 187.54 16,32 192.33 17.78 158.00 19.51 202.26 10.82 | 20839 2138 206.83 22.20 204.82 21.5% 202.50 20188
25 197.25 19.28 194,25 18.37 191.04 17.39 187.96 16435 18267 16,36 192,83 17.9% 198.42 19.64 20238 2084 | 20839 2i.88 206.75 2218 204.75 2157 2.4 20.86
pL) 197.17 19.26 194.18 18.34 190.96 17.36 187.85 16.42 187.58 16.33 193.17 18.04 159.17 19.87 202.50 20.88 206.00 2195 206.71 2216 204.67 21.54 202.33 20.83
7 197.06 19.22 194,02 18.30 150).85 17.33 18777 16.39 187.63 16.35 193.20 18.05 199.29 19.50 202.50 20,88 205.86 21.94 206.67 2215 204.58 21.5% 225 20,80
R 196.96 16.19 193.92 18.27 180,79 17.31 18769 16.37 187.83 i6.41 193.54 18,15 159.38 19.93 202,83 20.98 205.92 21.92 206.63 22,14 204,50 1149 W2.17 20.78
9 196,85 19.14 193.79 18,23 190,75 17.30 187.60 16,33 187.92 16.44 193,54 18,15 199.42 19.94 203.08 Z1.06 206.25 2202 206.58 222 204.47 2147 202.08 20.75
30 196.75 19.13 190.69 17.28 187.50 16.31 i87.88 16,42 19346 18.13 199.67 20,02 203.25 21.11 206.58 22.12 206.54 2.0 204.33 Tiad 202.00 20.73
3l 196.67 10.10 190.65 17.27 187.79 1640 199.67 2002 | 20333 2113 206.50 2230 § 201.92 2070

T

]

Unit) : Boot Unity ¢ m
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Table D.10 Water Level and caiculated Gravity Fiow Rate from Gyobyu Reservoir

Manth January February Margh April May June July August Seplember Octaber Novemher 1 Decnmher
Date Hy Q B Q H g H, ) Hy Q B[ 9 W | 9 Hy Q Ry Q A Q K o {_® o
! 1995 | 115,258 1908 [ 112,493 18.19 | 109,642 17.24 | 106,531 1633 | 103421 16371 103,594 1810 109.382] 20,07 { 115,603 20191 119,059 a8 121997 2209 | 121,738 20411 118750
i 19.91 H35,17L 19.05 112,406 18.45 109,469 17.21 106,445 1631 103,334 16.36 103,507 1807 106,210 2007 115.603 2124 119,232 2222 122,170 22.08 121,738 2140 116664
3 19.88 | 114,998 1900 1 112,320 18.12 1 19,382 1708 | 106272 16.28 | 103,248 1633 | 103,421 1806 | 1092100 20071 115603 2129 | 119405 2220 122083 2206 | 121,65] 2381 119,664
4 19,85 114,912 19.00 112,234 18.09 109,296, 17.15 106,186 16.24 103,162 16.3¢ £03,554 i8.24 109,814 20.08 115,690 21.39 119,664 2219 122,083 2208 121,651 21.36 119,578
g 19.82 1 114,826 1398 1 112,187 18.06 { 109,210 1712 106,099 16.21 | 102,989 i6ad | 103,766 18.24 | 109314 20081 115.6%0 21401 119654 22181 122083 2204 | 121,651 2134 | 11940t
3 1979 ] 114,73 18.95 | 112,061 18021 194 17.08 | 106.0!3 16.18 | 182,902 1644 | 103,766 1827 | 109.728] 2017 ] 115949 2144 1 119.837 2218 ] 122083 2202 | 121,565 21,321 119491
¥ 19.76 114,653 18.92 111,974 17.99 108,950 17.05 105,840 16.18 102,902 16:44 103,766 18.31 110,074 20.3% 116,640 21.51 120,110 2228 122,256 22.00 121,565 ) 319,408
& 19.73 114,566 18.89 111,888 17.95 108,564 i7.02 165,754 16,23 103,075 16.51 104.026, 18.35 110,160 2041 116,630 21.5% 120,269 22.28 122,342 21.98 121,478 21.28 119318
9 19.71 114,480/ 18.86 | 111,802 17.92 ¢ 108778 1699 | 105,667 16,21 102,989 1654 | 104,112 1839 | 110333 2045} 116813 21,64 | 120442 2230 | 122429 2196 | 121392 21261 119318
10 19.68 114,364 18.82 LEL71S 17.8% 108,691 1666 105581 16.18 102,902 16.56 104,198 18.39 110,333 20,48 116,899 2154 120,442 0. 122429 21.94 121,306 21.24 119,232
1) 1966 | 114307 18791 111,542 1785 | 108,518 16.92 ! 105,408 16151 102,86 16.62 | 104.458 1839 | 119.33}]  20.50 | 116,968 2164 | 120442 2228 | 122,342 21.94 | 121,306 2021 119,148
t2 19.63 14,221 18.76 111,456 17.81 108,432 16.89 108,322 16,12 102,730 16.70 104,717 18.53 110,765 20.50 116,968 21.64 120,442 22,26 122,256 21.90 121,219 .19 119.0359]
i3 19.60 | 114,134 18731 111,370 1777 108,259 16.84 | 105,149 1605 | 102,643 1675 | 104,890 1859 | 110938 20.52 | 116,968 2176 | 120787 2225 | 122356 2087 121133 26} 118973
i 19.58 114,048 18.70 111,283 17.74 108,173 16.80 103,062 16,06 135470 1691 105,408 i8.59 110,938 0.63 117,331 21.80 120,874 2225 122,256 2185 121,046 3113 {18886
15 19.55 113,962 18.66 111,197 17.70 108,000 16.76 104,850 16,02 102,384 16.97 105,581 18.70 111,283 20.64 117,418 2185 121,046 2228 122,256 21.82 120.960! I 118,300
1% 19.521 113,875 18.63 | 111,024 17.67 | 107,914 16.72 | 104,803 16.04 | 102,470 17.01 | 108,754 1875 | 111456 2093 16T 21811 121,218 2235 122288 21801 120,874 2108] 118714
17 1948 | 113,789 18,59 | 110,918 17.63 | 107,827 16.69 | 104,630 16.02 ] 102384 17.05 | 105,840 1880 ¢ 111888 2073 | 117677 2193 [ 121,306 22281 122342 21.77 ¢ 20787 2106 ] 118714
18 19.46 113,702 1R.56 1853 17.61 107,741 16.65 104.544 16.02 102,384 17.15 106,186 19.15 112,752 20,73 117,677 21.91 121218 22.28 122,342 21.74 120,701 21.03 118,541
19 19.43 Hi6lé 18.5¢ 110.765 17.58 107,634, 18.62 104,458 16,07 102,557 1720 106.358 1%.20 112,925 20,74 117,677 21.80 121318 22.26 122,256 21.72 120,701 2141 118,541
20 19.41 113,330 18.51 110,678 IT55 | 107,568 1659 | 104,285 16.2¢ | 103,162 i7.35 | 106877 1933 1132700 2075 | 117763 2188 [ 125,133 22351 122,256 2060 120,614 2098 ) 118454
i) 19.38 113,443 1849 110,592 i7.52 107,432 16.56 104,198 16,23 103,075 17.22 106,445 19.36 113,357 0,75 117,753 2190 121,219 22.24 122,256 2167 120,528 2085 118368
22 13.36 HALIST 1846 110,506 17.48 107, 309" 16,53 104,112 16.36 103,507 1725 106,331 19.46 113,702 20.74 117.677 21.88 121,133 22,23 12170 2164 120,442 20.93 118,282
3 18,36 113,357 18.da 110219 1745 167,222 145.51 104,028 16,35 163,507 17.28 106,618, 19.47 113,702, 20.7¢ 12,677 21.50 j21.318 2222 122,170, 2).62 120,355 WA 18,195
24 19.31 113,270 18.40 10333 17.42 107,136 1643 103,939 16,32 183,421 17.78 108,259 19.51 113,878 20.82 117,936 21.88 121,133 2220 122,083 2159 1 120,269 20.58 RIS
25 19.28 113,184 18.37 110,248 17.39 107,050 16.45 103,853 16,36 103,507 17.93 108,778 19.64 114,307 20.84 118,022, 21.88 121,133 218 122,083 21.57 120,182 20.86 118,022
26 1936 | 113,008 1834 | 110,160 1736 | 106,877 1642 | 103,766 16331 103,421 1304 | 109,123 19.87 | 114998 2088 | 1i%.109 21.95| 121.392 2.16] 121967 21541 120,096 2083 | 117936
by 19221 112928 1830 | 109,987 17.33 | 106,790, 1639 | 103680 16,35 1 103,507 1805 | 105.210 15.50 | 115,085 2088 1 118.10¢ 2194 | 121,306 22151 121,919 2151 120010 2083 317850
28 19.19 112,838 18.27 105.987 17.31 106,704 16.37 103,594 1,41 103,580 18.15 109,469 19.93 115,171 2098 118,454, 21.92 121,306 pr 8L 121910 2149 120,010 20.78 117,850
2% 15.16 112,752 18.23 108,728 1730 106,704 16.34 103,507 16,44 103,766 18.15 109,469 13.94 115,258 21.08 118,714 22.02 121,565 2112 121,824 2147 116,923 20.75 117,763
30 19.13 | 112666 17.28 | 106.618 1631 103,334 16421 103,766 18.13 | 109.469 20021 115430 2111 118.800 22,12 121,524 22010 121,84 2j44 1 119,837 20731 117,677,
3l 18,10 112,579 iy 106618 1640 103,680 20.02 115,430 213 118,886 2210 I%& 2670 117.5%
I 1

Unit; tm Unity : mYday
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2) Hlawga No.l Pumping Statioh '

As shown in Table D.8, No.1 a'n-d No.4 pilrﬁp were operated 'on the déy of flow measurement, -
Na.1 pump was operated 24 hours wh:]c No.4 was opcratcd only from 13:00 to 22:00.
Therefore, two pump were operated from 13:00 to 22:00 and one pump was opuratcd from
23:00 until 12:00 in the followmg day. Averagc dischargc durmg ‘two pump operation period”
~ and “one pump operation penod” was compared, ' g

Average Dlscharge * Nominal Pump

Tterns - ' (m*/hr) | Discharge (in’/hr) . - Ratio
Two Pamp Operation . 8,810 ' L4980 - 1.77

One Pump Operation : 7,096 T - 4,980 - 1.42

‘ Table D-11 shows the detaxl of dxscharge ratio.

Even in case of “one pump operallon” average dlscharge 18 excecdmg the nommal pump
discharge but it is due to the natural water head of Hiawga Reservmr Water level of rcservofr g
on the measurcment day was +56 08 1nch (+17.09 m), whlle pump mstallahon elevatlon was
+35.08 inch (+10 69 m) above mean sea level, : o

In case of “two pump operatlon total discharge was supprcsaed by pipe . fncuon _ :
- Pumped flow was estimated at Table D.12 based on ‘the operatlon record using these ratlos “a"
is “two pump operation™ hours, so the da11y dlscharge was calculated as fo!lowq

Q (n¥day) = 4,980 x {1774 + 14224-5)|



' .Tab.le D.1'1' Discharge Ratio by Pumb Operation

Sites Hlawza No.1 66" . : _
- M3. . - Pump Opetation | Hourly Average| = Discharge
Probefio Operated Pump Status Discharge Ratio

Time (m°/hr) No.1 No.4 ; (m’/hr) '
13:00 8,262 ON ON Two Pump Operation

14:00 10,376 ON' ON “ditto '

15:00 9,223 ON ON ditto

16:00 8,127 ON ON ditto

17:00 0,031 ON ON ditto

18:00 9,127 ON ON ditto

19:00 9,223 ON - ON ditto

20:00 - 8,647 ON ON ditro

21:00° 9,127 ON ON ditto -

22:00 5,957 ON ON ditto 8,810 1.77
23:00 6,725 ON . ‘OFF One Pump Operation :

0:00 . 7,206 ON OFF ditto :

1:00 7,109 ON OFF . ditto

2:00 7,206 ON OFF ditto

3:00 7,013 ON QFF - ditto

4:00 7,169 ON OFF ditto

' 5:00 7,206 ON OFF - ditto -

6:00 7,206 ON OFF ditto

7:00 7,206 ON OFF ditto -

8:00 7,109 . ON CFF ditto

9:00 7,013 ON OFF = ditto

10:00 7,109 - ON. QFF ditto.

11:00 7,013 ON OFF ditto

12:00 7,109 ON OFF ditto 7,096 1.42
Average 7,810 .
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‘Table D.12 Pump Efficiency Calculation

Sites Hiawga No.2 42" . ,
M2 Hourly Pump
Probeflo Operated Pump - Discharge
Time (m’/hr) No4 (m’/hr)
13:00 1,674 OFF '
14:00 1,600 OFF
13:00 1,6G0 OFF
16:00 1,600 OFF
17:00 1,600 OFF
18:09 1,600 - OFF
15:00 £,600 - OFF
20:00 1,600 OFF
21:00 1,600 “OFF -
22:00 1,600 . OFF
23:00 1,600 OFF
0:00 1,600 OFF
- 1:00 1,600 OFF
2:00 1,600 OFF - -
3:00 1,660 OFF
4:00 1,600 " OFF
5:00 1,600 OFF
6:00 2,246 ON -
700 2,246 ON
8:00 2,246 ON
9:00 2,009 -ON
10:00 2,009 ON
11:00 2,009 ~ON - . .
12:00 2,009 ON - 2,110
Average 1,752 '

Nominal P'.imp Capacity

2,700 _
Pumip Efficiency 0.

781612
{0.80)
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3) Hlawga No.2 Pumping Station _

Pump No.4 with nominal discharge of 2,700 m *hr was operated from 6:00 to 12:00. However,
as shown in Table D.8, constant flow was measured even during none pump opcration hours.
Even when pumps are not operated, there is grawty flow inside the transmission plpc since
there is a natural water head just like as No.l P/S, _

Based on the surrounding conditions at measurement day, velocity coefficient of transmission
pipe was estimated as follows;

JParameter | C 1D Q L H, H,
Dimension | None m .. msec m M m
Casel | 8 1.05 0.49 14,200 8.60 R.69

where;

C: Velocity Coefficient

D: Pipe Diameter = 1.05 m (42 inch) '

Q: Flow = 0.49 m’/sec = 1,764 m’/hr (nearly equal to the result)

L: Pipe Length = 14,200 m (ffom Hlawga No.2 P/S to Yegu P/s)

1,: Calculated Head Loss '

H}: Natural Head = 17.09 (H]aiﬁvga Reservoir water level) - 5.90 (Yegn P/S rescrvoir HWL) —
2.5 (Loss at P/S) = 17.09 — 8,40 = .69 m

Thus, velocity cocfficient of transmission pipe was estimated at 85.
Pumped flow in 2000 was estimated based on;

» Pump operation record (pump efficiency = 80 %)
Note) Pump efficicncy was calculated in Table D.13

» Gravity flow calculated based on reservoir water ievel and conditions
mentioned above

Table D.14 is s_howing the daily water level in 2000 and relation between water level indicated
in inch and H; is as follows;

H, (m) = Water Lavel (inch) x 0.304794 (m/inch) - 6.90 (m)
where; 6.90 : natural water head loss, calculated above

Table D.15 tabutated the caleulated gravity flow according to the available water head shown in
Table D.14. _

Table D.16 shows the annual estimated flow supplied by Hlawga No.2 P/S, including pump
discharge rate and gravity flow rate. “T” is gravity flow hours. Therefore, Total flow was
calculated as foi.lows; .



The Study on the Improvement of Water Supp!y ; ys!em
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Qtotal = Qpump x (24-T) + Qgt'avity xT

Qgravily was tabulated on Tabie D.14 according to the water level on Hlawga reservoir,



Table D. 13 Pump D:scharge Estlmatuon on Hlawga Pumpmg Station No.1 (1/2)

Discharge Ratip = 142% (Single Pump Operation), 177% ('Double Pump Operation)

€2-a

January, 2000 - February, 2000 March, 2000 April, 2000 © " May, 2000 - June, 2006 - July, 2000
Date [ 3 |Pate ! Q  |Dae a Q  [Date a Q  [Date a Q  |Date a Q [Date 3
1 g 1836621 1 81183662 1 111188891 1 61 180,176] 1 7] 196349 1 22208064 1 7
2 8| 183682 12 g 183662 2 781819 3 111888911 2 4] 194,120 2 15 7028351 2 31
3 W0 187,148 3 o] 185405| 3 6] 180,176 3 71381518 3 4] 194,130| 73 24 2115501 3 ]
4 LY 91 i854051 4 61 180,176 < 781918 4 31192377 ¢ 34 21,5501 74 4]
3 21208321 5 51185405 | 5 61180176 3 7181815 3 _2a] HLEE]S 81183662 5 2
6 g 1836621 6 ST I185405| 6 247211550 6 7] 181915 6 241 311550 6 1211906341 6 0
7 g 183ge2| 7 S Imaees] 7 711819197 7 7181918 7 Zr] 306331 7 13] 192377 7 0
i IR 4] 176890 8 611801767 & AT 5] 195863 8 3372088071 8 3
9 8] 838621 9 5778433 9 6| 180,176 9 §] 185405| ¢ 14| 194,120 § §]i83662( 9 0
10 g 18356621 10 g 183862 10 8] 180,1761 10 6] 186,176§ 10 147 154120 10 e e 9 169,718
11 8} 1836621 11 57843 T 71181919F 11 7] 181919 it 1] (88861 1i 0] 1667181 11 T E 173,204
12 10| 187,148 12 5717843l 12 TUI81819) iz 167 197606 12 3] 183377 12 0 27173204
i3 glisseez; 13 I ) S 711813191 13 237 209.5071 13 12190634 13 iz 37174947
i4 8] 1836621 14 511784331 14 71181919 14 241 214,550 14 3T 18 27173204y
15 8| 1836621 13 s]178433] 15 78198 18 197 202,835 | 15 24T e 175,208
161 § 1816621 15 STaT8a3) 16 | 71815187 16 12 150,634 15 7 "~ 3]
17 8] 1836621 17 S| 7sdasy 17 | TUIEISI0) 17 7 8ins| 17 21 20
18 S| 1854051 18 gl ig3eszl 18 | 61 180,176| 18 117 183,891 18 14 2]
15 9| 185405 19 STUa33T 19 6] 180,176 19 61 ig0176| 18 G 2
20 6 180,176 1 20 511784331 %0 0] 165,7181 20 61 180,176 20 3] T30 T 5 178433
21 g 1836621 2 ST1784331 23 6] 180,1761 21 16| 1976061 3] 311841 2t 37 173,204
T 9| 185405 | 72 5] 178433 22 7 18i919) 22 13192377 22 TTTTRamB0e i 22 208064
23 9] 1854057 23 51178433 23 7111919 23 26| 204578 23 3] 1749847 23 0 169,718
24 9] 85405{ 24 51178333 24 6] 180,176 24 17]71993491 24 3] 1748471 4 07 169,718
25 §lis3eez| 25 5] 178433] 25 71 181319) 35 24] 2115508 35 311749471 25 U IR1919
26| 71181818 26 51i78,433] 25 711813191 26 Z4] 211.550) 26 97 185405) " 36 11} 188,891
7 9] 185405 %7 169,718~ 27 6| 1801761 27 15]7195,863| 27 07 160,718 37 §1169,718
28 B 1836601 28 01 169,718] 28 7 181,919) " 28 14] 154,120] 28 61180,176] 28 00165718
25 S 183662 29 01 1667181 29 6 180,176 29 13| 192,377F 2% 6| 180,1764 29 G7ies7i8] 29 ¢ a7
30 8 | 183,667 30 77 1815191 30 14] 194,120 30 6| 1801761 30 6 180,176} 301 3773004
31 9 185405 31 6 17180,776 - 31 91185405 . 31 1173304
Total Total Total : Total Total Total | : Total
Notey a: - "Double Pump Operation” hours
Q: Daily Discharge (m:‘/day)

H-35
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Table D.16 Pump Discharge and Gravity Flow Rate Estimation on Hiawga Pumping Station No.2 (2/2)

July, 2004 August, 2000 September, 2000 Getorber, 2000 November, 2000 December, 2000
Date ' Qp | T 1} Qg | Tow fDae | CGp ¢ T Qe @ Tetal {Date Qp | Qe Late Qp Qg Tol fDate | Qp | T Qg { Totpl fDare | Qp Qg | Tol
| 772807 16T 3H0T6  a2E24[ 1 1 T72801 167 35485 43803[ 1 [ 46522 — 1| 55200 41,645] 55200] 1 154240, 0] 31.538] 4D.781]__ 35200
2 T 2so| 16138015 dzezal 3T Tak0y e 39,4857 436021 2 | 40 .694] 58240 553007770 54340
T3 zed Tié | 28016 | ddsza| 3172807 16 30,485 aasod | S ] o
4 17280 [ 167] 38002 [ a2,681 | T4 1 17280 [ 16 395711 438510 4
Cs oimamo| s asaozTezeni| 5 U i7maso| 18] 3esTiasset| s
"6 liesoo! Tieiazame; apss) 6 i uzaen] 1613057 a3es1] 8]
708000 rs' 383750 36317 7 0 17,2807 "6 39571 | 4366177
3 '17.230* 16; 38 362! 428551 8 117,280 16| 39,5711 43661 8
e yTi72800 167138362 | digss T17.2801 16} 39,571 l a3661[ 9
110771 17,280 ] 15 383627 428551 0 172800 151 39,6581 43719} i
T 17280 .15 382487 429127 10 117280 161 196581 43191
127 ] 17.280] 16 38,621 [ 43,027 [ 172807 16| 39,6581 43719
137 [ i2e60| 187 38794 [T42,056 T 172800 16| 39,658 daTie| T
a7 78] lGT 38,794 ] 43,543 T17ako | sl 43718
15 117280 16 J 941 43,143 e 437151
36 1 rase] 38,966 { 43257 7 KN
17| 17.260 ...15.‘: 38,966 | 43,257 (16, 39344 | 43,7761
1871 TR0 161 389667 43,2571 1B 157 39,7441 43,776
19 117,280} 161 38966 | a3ast] o 167398301 43,833
207 1 17,280 1§ ! 39,087 43315| 20 t § ; 43833
T2 irde0] a6 a6 [asenr| T 21 P T
2 17280 18 azassf 22 C43833F 210
REEIREEY 43,585 23 ‘43,833
C 241728 45 247 ]
s T ‘ s
T26° ] 17,280 | 3948571 43603 26
277117280 | 06| 39485 ¢ 43,603 27 AL558] S
28 | 17280 16 28 446 41,558
T2 T 172801 T i T29 7172800 16| 40,2621 44420 41 41,558 ¢ ,
(30 ] 08001 18 S50 [ 17280, 16 40,345 44,179 1 Lsissl': ["ai'sss| S6380 |50 T S0 | o1 S0}
3 17280 16| 39,4851 43.603] 7 31 [ 172801 161 20435 aan3y) T O | 41,558} 55,200 1 40,0901 54720
Total ! 1 f Totai i Total § Total | | 1 Towl | '
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Table D.13 Pump Discharge Estimation on Hlawga Pumping Station No.1 (2/2)

August, 2000 September, 2000 Octorber, 2600 November, 2000 December, 2000
Date a0 Q Date | a Q Date a Q Date a2 fQ Date a Q
1 117 188891 | 1 0] 169718 1 07 169,718 1 0] 169718
Nt e P 71181919 2 0! 169,718
L3 0, 169,718 CA o ereeTisy 50 0l 169,718} 5 0} 169718
4 a4 o 4 01 165,718 4 0] 169,718
.5 3 6 180,178| 3 01 169,713 |
.6 N 0] 169718 § 01 166713
A o1 1ed,7ig]| 7 01169718 7 07 168,718
8 169,718 | g 1] 171,461 g 0] 16971%
e 37 174547 | 8] 6 1 0] I16571E[ ¢ 01 (65,717
U TeliTzed 0 TaTies 78 16 01 1687181 10 0] 169,718
i 2 TmEEe | T o kg el Id 6] 180,176 11 0] 169,718
12 TTTelhiee T 12 0] ies,7ig| 12 8| 183,667
RETN A %y D - R e Y- CUUTes| 13 61 180,176 | 13 0| 169,718
T TG IeeTIs| TaT ] 0! 169,718| 14 0] 169,718
L0y 169718 15 01 165,718 15 0] 169,718
| 01657187 15 01 1897181 16 517178438
0T169,718Y 17 By 183662 17 31 183,667
1 Z| 07 1667181 1% 01169718 18 071 166,718
2] 01 igg 18| 18 01 165,718 19 8] 183662
ELE RN ) 711733041 30 0] 169,718
N Ji |0 e718) 21 07 166,718 21 G 169,718
2] 0 169718] 22 0] 165,718) 22 6] 180,176
C o] 0] 1697181 23 1 271732041 23 0! 169,718
2 eligemsl_ 34 0] 1697187 24 0: 169,718
0" - 273204 35 0| 169,781 35 51 180,176
2 P olies sl 36 2] 1732047 26 0] 169,718
I 0 esgiE) @ 3 178947 27 6] 166718
i )] 169,718 23 0] 189,718 28 | 0] 165,718 28 ol 169,718
2% 1 ol e Tis| 29 0] 1697181 25 0[ 169,718} 29 0] 189,718
R 1697181 T 20 0] 1697181 30 | 0] 169,718¢ 30 0] 169,713
31 A 17e 690 | ’ R 67 165,718 31 0 166,718
Total | Total Total Total Total ]




Table D.14 Water Level in Hiawga Reservoir and Allowable Head Loss

. Manth 2000
Date January H, February H, March Hs Al | By May H., June H. July H, August | M. {September] Octorber W, | November| H, | December] Hi
] $7.96 10.77 56.67 10.37 55.62 10.05 54.15 9.60 52.58 9.13 51.56 5.94 53.08 9.28] 5535' 4.94 56.83 1042 58,58 l0.96! 5842 10.91] 57330 * 1057
2 5152 10,75 $6.62 1026 3558 10,04 54,10 9.5 52.38 9.13 51.50 £.52 53.06 9.27 55.25 5,54 57.08 10.50 58,58 10.96 58,40 1850 57.29] 13.56;
3 57.87 1674 56.58 10,35 55.54 10,03 54.06 9.58 52.54 .11 51.83 £.90 53.08 .28 $5.20 5.95 5721 10.54] 5838 10.96] 58.37 10.89 53.25 10.55:
4 S7.83 10,73 56.54 10,33 55.50 10.02 54.02 .57 52.50 4,101 5152 392 53.21( 9.32 55.13 5.97 5725 10,55 58.58 10.96 5825 10.89 512 10.54
5 57.79 10.71 56,50 10.32 55,46 10,001 53,98 0,55 52.45 3.09 52.04 .96 53.21 932 55.23 9.97] 5125 10.55 58.58 10.56 5833 10.88 STA7 10.52
& 5135 10.7¢ 56,46 10.31 5542 9.99 53.94 9.54 52.401 9.07 52,12 599, $3.29 9.34 55.33 9.97 5725 10.53 58,58 10.58! 5831 10.87 5712 10.51
7 7,71 10.69 56472 10.3) 55.37 9.98 53,99 9.53 52.ﬂ 9.04 5221 5.01 53.42 9.38 55.42 %59 57.44] 10.61 S58.71 10.99 5827 10.86 5708 10.50)
3 5747 10.68: 56.37 10.28 §5.33 597 53.85 9.51 52,25 9.03 5220 2.01 53.50/ 9.41 55.42 9.99 5T.67 £0.58] 58.71 13.9% 5823 10.85 57.04 1049,
g 57.62 10.686 56,33 10.27 55.29 985 338t 9,50 217 9.@[ s2181 - 9.0! 53.54 9.47 55.42 6.99 57.78 10.70 58.71 10.99 58.19 10.84 $7.00 10.47
10 57.5% 10.85 $6.29 10.26 55,25 9.94 53.77 9.49 52.08 §.57 5215 5.99 53.62 9.44 55.50 10.02] 57.83 10.73 35.6% 10.99 58,17 10.83 56.96 10.461
il 57,54 10.64 56.25 10.24 58,21 9.93 53.73 9,48 52.00 8.95 5225 2.03 5375 348 35,50 10.02 37.83 10.73 58.67 10,68 5815 182 56.96 10.46
12 $%.5%0 1.6 56.21 10.23 54.15 9.9 53.69] 9.45 51.94 §.93 52,33 9.08 54.00 9.56 55.50 10.02. 57.83 10,73 58.65 10.97 58,12 10.82 56.92 10,45
13 57.46 10.6] 56,17 10.22 53,10 .90 53.62] 9.44 51,801 3.92 3242, .08 34.17 8,61 55.30 30.02 5792 10.75 58,62} 10.57 5808 1080, 56.87 1044
id 5742 19,60 56.12 10.21 55,08 9.88 53,54 942 51.85 .90 52,42 9.08 54.17 9.51 55.58 S 1004 57.92 10.75 53.50i 10.96| S8.04 10,79 36,83 10.42
1§ 57.37 10.59 56.08 10.19 53502 987 3348 540 5181 $.80 5250 9.10 34.25 $.64 35.58 10,04 $8.00 10.78 58.58 10.96! S8.00 10.78 56,79 1041
16 357.33 10.57 56,04 10.18 54.98| 9.86/ 5342 .38 51.87 £.91 5250 §.10] 54.42 9.69 55.67 10.07 55001 - 1078 58.58 10.96 5786 18,77 36,75 10,40/
17 3129 10.56 $6.00 10.17 54,92, 9.84 53.37 9.37 51.83 8.90 S2.50 4.10] 54.54 9.72 55.67 10.07 S8.00 10.78 58.62 10.97 57.92 1675 36.71 038
18 31.25 10.53 5595 10.16! 54.85 9.82 53.33 336 51.96] §.94 3254 9.1 54.54 - 972 55.67 10.07 S58.00 10.78 58,62 10.67 57.87 10,74 36.67 10.37
19 2121 10.54. $5.92 in.14 54.99 9.80 53.31 9.33 51.96, 3.94. 52,58 .13 54.54 5.72 5575 10.09 S8.00 10.78 58.62 10.97 5783 10.73 56.62 10.36,
0 5717 10.52 53.87 10,13 54,73 .78 5327 G.34! 5208 897 52,58 9.13 54.58 .74 55,751 10.09 S58.00 10.78 58,62 10.97 5179 10.71 56.58; 10.35]
21 LIz 10,51 3583 10,12 54.69 9.7t 53,21 .32 5204 296 52.58 §.13 54.83 9.81 55.33 10.12 58.00 10.78 58.60 10.96 57.75 19.70 36.54 10.33,
2 57.08] 10.50 55.7% 10,10 54.85 9.76 53.15 9.30 5228 903 52.67 9.15 55.00 9.86 55.85 10.12 53,08 10.801 58,58, 10.96 5171 15,69 56,50 10.32
23 STAK. 10,49, 53358 10.09 34.58 5.74 53.08 9.28 52.29 9.04 5274 9.17 55.08 .80 55.83 10.12, 58,08 10.80 58.56 10.95 5767 10.63 56.46 10.31
24 57.00 10,47 5571 10,08 54.52 5.72 53.00 .25 5229 9.04 $2.3% %.15 5517 9.91 55.87 30.13 58,08 10.80: 58.54 10,64 5762 10.66 5642 10.30
25 36.96 10,46 $5.67 10.07 3446 2,70 $2.02 9.23 52.25 9.0 5287 9,22 5517 " 9.91 56.08 10,19 5808 10.80 58.52 10.64 57.58 i0.65 5637 10,28
26 56,92 10.45 55.62 10.05 54.40 9.68 52.83 Q.20 52.21 .01 52,92 6.23 35.25 9.95 56.08 10.1%: 58.17] 10.83 58.50] 10.93 57.54 i0.64 56,33 10.27.
27 36.87 10.44, 35.62 10.03 54.35 9.6 3275 .18 52.15 8.99 53.00 G.25 53.25 9.94/ 56.17 10.22 58.17 10.83 58,50 10.93 57.50 10.63 568,29 10.26:
28 . 56,83 10.42 55.65 10.05; 54.31 2.65 52,74 9.17 5208 8.97 33,04 9.27 55,29 9.55 56,33 10.27 5817 10.83 38.50! 10.93 5746 10.63 56.25 10.24]
29 56,79 1041 55,65 10.06 34,37 9.64 5267 9.15 52.04 £.96 5108 .28 55.29 9.95 56.47 10.3¢ 58,17 1083 58.48| 10.92 5742 10.60 5621 10.23
30 56,75 10.40 54,23 9.53 52.62 9.14] 52.04 8.95 53.08 .28 55.29 9.9§ 56.58 10.35 5842 10.91 58.46 10.92 57.27 10,59 3617 10.22
31 54.71 10.38. 34.19 9.62 5196 §.94 5527 @93 56.75 10.40 5844 14.91 3612 1031
L -

Unit, : Faot Unit, 1 m




Table D.15 Water Level and caicuiated Gravity Fiow Rate from Hlawga Reservoir

Morih Januzry Februiry March April May June July August September Qatober Novemher December
Dater H, Q Ha Q H | @ H, Q H, Q Hy Q H, Q H, Q H: Q Hy Q H. Q Hy Q
1 10,77 41,212 10,37 40,349 mﬂS! 15,744 9.60 38.794 .12 37670 8.94 37325 9.28 38016 9.94 39,435 10.47] 40,522 10.96] 41,645 i0.91 41,558 10.57 40,781
2 19.75) 41,243 10360 40,349 1004] 39744 9.59] 38307 9.1 37670 892 37,238 9.27 38.016 8.94 39,485 10.50 40,694 10.96 41645 1080 41,472 10.56 40,781
3 10.74f 41,126 10.35] 40,349 003 39,658 9.58] 38,707 91t 37.670 B8.90] 37,152 9.28 38,018 6.93 35,485 10.54 40,781 10.96 41,645 10.89 41,472 053 40.781
4 10.73 41,136 10,33 40,262 10,02 39,638 .57 38,707 9,10 37570, 8.92 37,238 9.32 38,102 9.67 %571 10.55 40,781 10.96! 41,645 10.89 41,472 10.54. 40,787
5 10.71 41,126 10.32] 20,262 1000 39658 9.35] 38,621 9.09 37,584 8.96 37.3258 9.32 38,102 5.97 39,571 10.55) 20,781 10.96: 41.645 10.88 41,872 10.52 40,694
& 10.70F 41,126 1031 40,262 9591 393571 9,54  IR,621 Q.07 37,584 5.99 37411 9.34 38,189 9.97 38.571 10.55 40,783 10.96 1,645 10.87 41,672 10.5¢ 20.694
7 10.69) 41,040 1030 40,262 988 39574 9.531 28,621 .04 37.498 2.31 37411 9.38 38,275 5.69 39,571 10,61 40,867 10.99 £1,645 10.86 41,286 i0.50 <0694
3 10.68 41,040 10.28 40,175 .97 39,571 9.50 38,534 9.03 37,498 9.0t 37411 941 38,362 $.99 39571 10.68 41,040 10.99 216385 1085 £1.386 30.49 40,608
@ 10.56 41,040 10.37 40,178 9.95 39,485 9.50 38,534 9.00. 37411 9.01 37411 0.42 38,362 9.59 39,571 10.70 41,126 10.99 41.645 10.84] 41,388 1047 40,608
10 1065 41,040 [(.26] 40,176 954} 139,485 949} 315534 5,97 37,325 R.99 37,411 9.44 38.362 10.02 19.658 10.73 41,136 1099 41,645 1083 £1,386 10.46! 21,608,
N} 1{.64] 40,954 1024 40,090 993 39485 9.48 38,534 8§45 37,325 9.03 37.498 9.43 38,548 10,02 32,858 10.73 41,126 10.98 41,645 10.82 41,299 1646, 40,608
12 10.63] 40954 10.23]  40.000 991t 39,358 9.46] 38,448 8.93 37,238 9.05 17,898 9.56 38.621 10.02 39.658 10.73 41,136 10.97 41.645 10.32 412 10.435 40,522
] 1061 AL867 10,22 40,090 9.90; 35,398 9.44 38,448 8.92 37,238, 5.08i 37,582 9.61 38,794 10.02 39.658 10.75 41,213 1097 41,645 10.80 41,299 10.44 40,5323
14 1060 40.867 10,21 40.003 .88 39,398 942 38,362 8.90 37,152 9.08 37,584 9.5 34,794 10.04 39,658 10.73 41,213 10.96 41,645 10.79 41,299 1042 40,522
15 10,59 40,867 10.19] 40,003 9.87] 39312 9.4 33452 8.89 37,152 .10 37,670 .54 38,794 10.04 39,658 10.78 41,213 10.%6 43,845 10.78 41,243 1041 .52
L] .57 40,781 10.18] 40003 0.86]  39.312 938 38278 £.91 37.238 .10 37.670 9.69 38.966 10.07 39,744 10.78 41,213 10.96 41,845 1097 41.213 1040 40,435
17 10.56) 40,78} 10.17) 40,003 9.54) 39,226 937 38373 8.6 37,152 9.10 37.670 2.7 38,566 30.07 39,744 10.78 41,213 10.57 41.545 10.78 41,213 10.3% 40,435
13 10.55 40,781 10.14: 39917 9.82 19,226 G,36 38,225 §.9¢ 37,325 $.11 37,670 9.52 38966 10.07 39,744 1078 41,213 14.97 41,545 10.74 41,126 10.37 40,435
19 10.54] 40,781 1Gi4f 39917 980 139,138 9.35] 138,189 8.4 37,325 $.13 37.670 9.72 18,566 10.09 35,830 10.78 41,213 10.97 41.645 10,73 41,126 - 10.36 403,350
20 10,52 40,694 16.13) 33917 9.78; 35139 §.34] 38189 8.97 77,323 9.13 37,670 8.74 39,053 10.09 39,330 10,78 41,213 10.97 41,545 10.71 41,126 10.35 40328
21 10.5¢ S0.694 10.121  39.830 3771 39139 5.32}  38.139 8.96 37.325 813 37.670 9.81 39,226 1012 35,830 16.78 41.213 10.96 41,845 10.70 41,126 16.33 46349
a2 10.50¢ 40,694 1610 319,830 5.76| 36.139 $30[ 38102 .03 37.498 9.15 31.757 9.86 39,512 1012 39,830, 10.8C 41.269 10.56 41.645 10.6% 41,040 10.32. 40,262
23 1(0.49 40,608 10.09 39,830 0.74 36,053 5.28 38,102 9.04; 37,498, 9.17 37,757 3.89 39,398 10.12 39.830 10.80 41,299 30.95 41,645 10.68 41,040 19.31 40,262
24 a7 <0.608 10.08] 39,744 9.721  39.053 9251 38,102 9.04 17.498 2.19 37.843 8.3 39,398 10.13 39.517 10.80 41,296 10.94 41.558 10,561 41,040 10,301 40,262
25 1046 40,608 1007 139,7as 9.701 38966 923,  37.930 5.03 37,498 .22 37,830 5.91 39,398 10.19 40,003 1180 41,269 1094, 41,558 10.65 40,554 10.28] <0,176
25 3045 40,608 F0.08 39,744 9.58 38,966 5.20/ 37.930 9.0 KpXN 9.25 57,930 981 39,485 10.19 40,003 19.83 41,386 10.93 41,558 10.64 40,954 .27 - 40,1 76|
27 1944 40,608 10.05 39,744 9.67| 38880 9.18| 37843 8.99 380 9.25 3B.06 9.94. 39,485 10.22 40,090 10.83 41,388 10.63 41,558 10.63 40,554 10.26 “0.376)
28 1042 40,522 1008 39,744 9.65]  3BIR0 9.17) 37843 857 37,325 9.27 38.076 9.95 39,485 10.27 40,176 10.83 41,386 i0.61 41,558 10.6) £0.867 10.24 <0090
29 1041l 40.522 10.061 39,744 9.64{ 38,380 9.15] 37,757 2.6 37325 .28 18016 9.99 39,485 10.30 40,262 10.83 <1.388 10.92 <1.558 10.60 40,867 10.23 40,090,
I 10.40 40,435 G.63 18,794 9,14, 37,757 8.96 17,328 9.28 38,016 .95 39,485 10.35 40,349 10.91 41,558} . 16.92 41,558 10.55: 40,867 10.22. 40,080
il 1038 40,435 S.62] 33,794 £.94 37,325 9.55 39,485 10.40 40,435 1091 . 41.558 10.21 40,0590
- r |

Uni,  FocUnitz t m
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Table D.16 Pump Discharge and Gravity Flow Rate Estimation on Hiawga Pumpiﬁg Station No.2 (1/2}

173807 "

16 37,67

January, 2000 Fehruary, 2000 March, 2000 April, 2000 May, 2000 . June, 20040
Date Qp T ¢ Qg Towl fDate | Qp T § Qg | Total {Dae | Qp i T Qg Total ]Dazc T Qp T Qe | Total {Dute ] Qp T Qg 1 Tow! Qp T ¢ Qe  Toui
1 17,2801 ”15 4L213] 44755 1 172 167 40,343 44,179 i 39,744 i 167 38 794| 43,143 L 37810 | 42393 16 371325 42783
i 55| 173 ARl 2T NEEK i i1 ";;37 €70 | 42393 16 372387 42105
44,179 | 37,670 | 42,393 161 37,152} 42,648
| 1 37.670 | 42,303 ’ 16 (37238 | 42105
) 3 37;.5§:£j"42‘335 i "57325} azi63
3361 7. "x ‘; 374171 42,221
'43 157 17380 1 167 37411 42220
5| 84,064 38,5547 42969 | 172801 J6l 37411 azam
Taa064 | T 17383340 42,966 T8} Terzn
${"ad064| 3 38"534‘ azossl” 42.221
44,007 38,534 40,965 TG T a0 ] 32279
44,007 2 3448 42912f (2 T 187 37498 42379
| 44,007 | 10 167 37.584 42336
03| 43,949 T18: 37,584 ¢ 43148
3143049 T61 87,670 42,393
43949 278! TTU17.2807 161 37,6701 42,393
EECE 38275 742,797 STl 161 37,6701 42,393
T38375i axmer) 8 Tl 1172800 161 37670 42303 |

42,363

43861 17,280 161 37.670 | 22393
[ 43,833 D13,380 1 161 37,670 ; 42393
39330"4’3 823 2] TITasu 16137957 a245
39,8300 43833 | T : D17.280 181 37757 anad
39,7441 43776 374981 42,278 i 61 378457 42509
16 40,6081 E:RY 39.7a8! 437760 EL O i "16! 37930 42567 ¢
] ___}_6_ 40.608] 44352 267 117,280 18, 39,744] 43778 i 374117 42221 D161 379301 92567
B 1§1 40,608 48,3521 2771717280 16| 3e.7a4] 43776} 77 16‘ 32,8801 ¢ 37417 ¢ 42221 T 16 38,016 ; 42,624
17280 | 56| 39744 45376 T 16 38,880 7373255 42,163 161 38016 42.624
40,522] 4 18 { 32,880 37,325 42,163 16138016 42.624
30172800 16 0,438 aaZzy| 307 172807 i 38,784 167 737,757 42451 161 37.325 42,163 w 38.016 ¢ 42624
3172807 (167 40,835, 44237 30 17280 7 6T 38,794 16 | 37,325, 42,163 i
Totl | 1 | | Total ! Total | | Tetal ! £
Nole) Qp: Pumped Flow (m],’day)
Qg : Gravity Flow (m’/day)
T: Gravity Fiow Hours (Hr)
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4) Total Production Amount

Figure D-5 shows the flow in three transmission pipes and their total.

As shown in the figure there is flow fluctuation caused by pump opceration cffected by seasonal
water level fluctuation in reservoirs and power failure, no pump operation.

However, as shown in the flow measurement results pumps have considerable capacity to
convey water to the City Area if power is available. The possible putmping amount is assumed
as around 350,000 m*/day.
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3 OTHER PUMPING STATIONS

There is another pumping station within the boundary of Yangon City. Yegu pumping station is
distributing Gyebyu reservoir water and Hlawga rescrvoir water to the central areas. Table
D.16 shows the operation record of Yegu P/S.
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