4.1-2 Fluctuation of Intake and River Water Leve

Tidal movement influences water level of the Halda River. It fluctuates with short time in
accordance with tidal movement. Intake flow of the Mohara WTP through pumps is also influenced
by change of river water level. Intake flow during 24 hours from 22" to 23" February 2000 was

measured at exposed conveyance pipe in a chamber of malfunctioning flowmeter.

Measuring results, river water level, and operational status of pumps are presented in Table 4.1-2-1.
This table implies intake amount fluctuates in accordance with fluctuation of river water level
repeating every 5 to 7 hours. As shown in Figure 4.1-2-1, intake amount increases when river water

level rise, and range of fluctuation is about 20%.

This high fluctuation in short time of about 5 hours give serious adverse effect on stable operation of
treatment plant. Because of this reason, existing plant introduced an inverter control pump for four
intake pumps in total. However, it is out of use presently, and control by manual valve operation at
delivery pipes of pumps has been carried out. However, it is quite difficult to control properly by
such manual control against continuously changing river water level. In the proposed project, two
pumps with respective inverter control device will be introduced to keep stable intake amount for

proper water treatment. Q-H curve of an existing intake pump is presented in Figure 4.1-2-2.

4.1-2-1
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Table 4.1-2-1

Intake Pump in Mohara Water Treatment Plant and River Water Level

River Pump (A) Pump Pressure (kg/cm2) | Voltag| Flow | Dilference of laver | Dilference of Intake Pump Flow
Date | Time [W.L.(m)| NO.1 | NO.2 { NO.3 | N0O.4 [ NO.1 | NO.2 | NO.3 | NO4 | e (V) | (m3/h)| water Level (m) {m3/h) (&)
1:00] 0914 190] 240 080] 132 390
2:00 1.575 195 245 0.82] 1.35 385
3:00[  2.083 195] 245 0.82] 1.35 385 2.79
4:00] 1805 195[ 245 0.82] 135 385
5:00[ 1575 195[ 245 0.80] 1.35 385
6:00] 1219 195] 245 0.80{ 1.32[ 385
7:00f 0.838 195} 245 0.80] 132 385
8:00] 0356 195; 245 0.80[ 1.30[ 385
9:00] 0.051 200 240 0.80] 1.30| 380
10:00] -0.406 200] 240 0.78] 1.25 380
11:00] -0.711 200] 240 0.75] 1.25( 380 3.10
12:00] -0.152 200 240 0.80] 1.25] 380
13:00] 0.762 190] 235 0.80] 1.30] 3%
29.Feb 14:00{ 1.372 190] 235 0.80; 1.30] 390
15:00 2134 205] 205 0.95[ 0.80 375
16:00(  2.388 2001 200 0.95| 0.80 375 3.07
17:00] 2134 2001 200 0.95 0.80 375
18:00] 1.575 200] 200 0.92] 0.78 370] 3573
19:00[ 1016 190 235 0.70] 1.32]  380] 3667
20:00]  0.559 190 235 0.70] 1.30] 380 3442
21:00)  0.000 190] 235 070 1.30] 380] 3493
22:00 -0.381 190 235 0701 1.30 380 3365 minimum flow
23:00] -0.686 190] 235 0.70] 1.28] 350] 3291 3.07 3291
0:00 0.152 190| 240 0.72] 1.30] 390] 3454
1:00f 0914 190] 240 0.72] 1.35] 390[ 3609
2:00 1473 195] 240 0.75| 1.38] 395 3308
3:00]  2.057 195] 240 0.78] 1.38 395 3811 maxirmum flow  [max/min
4:00f 2388 195] 240 0.80] 1.38] 395 3911 3.10 3911 119%
5:00f  1.930 190] 240 0.75{ 1.35] 395] 3839
6:00] 1.524 190 240 0.75] 1.35] 395| 3783
7:00f 1.067 190] 240 0.70[ 130[ 398] 3626
8:00f 0.610 190] 240 0.70] 1.30f 398] 3562
23-Feb | 9:00f 0.152 190} 240 0.65( 125 398] 3359
10:00f -0.254 190 240 0.65[ 1.20 398] 3346
11:00] -0.610 185] 235 0.62] 1.20 390 3317
12:00) -0.711 190] 235 0.62] 1251 385 3411 3.00
13:00] 0.305 190] 235 0.65] 1.30] 385 3578
14:00] 1.067 190 235 0.80] 130/ 385 3695
15:00] 1778 200 240 0.88] 138 385 3825
16:00 2210 200] 240 0.90] 1.40] 385 3891
17.00] 2.286 200] 240 0.90] 140} 385 3797
18:00] 1880 3836
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Intake Pump Performance Curve
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Table 4.1-2-2 Intake Pump Data Sheet in Mohara W T P
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4.1-3 Operational Statusof Transmission Pumps of Mohara WTP

Transmission Pumps of the Mohara WTP is planned to send water to the Battali Hill Reservoir. This
plan can be accomplished by 4-pump operation out of installed 5 pumps. Presently, however, the
Battali Hill reservoir has not been used due to technical reason at the reservoir, and pups has been
operated with low pump head. Therefore, number of pumps in duty is controlled at 2 in daytime and
3 in nighttime. In addition, an effective capacity of existing clearwater reservoir at the Mohara WTP
is 6,716 m® with a detention time of 1.77 hours. It is not sufficient for use as a distribution reservoir
for 20 MGD. Measurement of transmission flow was conducted at exposed transmission pipe in a

chamber of transmission flowmeter for 24 hours from 21% to 22 February 2000.

Table 4.1-3-1 and Figure 4.1-3-1 presents operational status of transmission pumps and delivery
pressure. As indicated in the table and the figure, 3 pumps are operated from 0100 to 0800 hours,
and 2 pumps for other hours. Average flow during 2-pump operation is about 3,300 nt/h with a
pressure of more than 5 kg/cm?, while flow of 4,500 m’/h and pressure of 6 kg/cm® during 3-pump

operation.

Table 4.1-3-2 and Figure 4.1-3-2 presents flow measurement results in 1990 and 1996, and the results
measured at existing transmission pipe at river crossing with a diameter of 900 mm for 24 hours from
13" to 14™ March 2000. These data implies number of pumps for operation in nighttime is 3. Q-H

curve of an existing transmission pump is presented in Figure 4.1-2-2.

4.1-3-1
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Table 4.1-3-1 Water Flow and Water Pressure of Transmission Pump in Mohara Treatment Plant
Date | Time Pump {A) “Pump Pressure (it Total Pump Pressure | transnmission Pressure(psi) | voltage (V} Flow
NOT[NO2Z[NOI | NO.4 [ NO.5{ NO.T[NO2 [ NO.3IT NO.4] NO.5 () {kg/cm2) High Low High | Tow {m3/h}
1:00{ 62 64 4] 180 200 185 200 6.1 LE! 84 3,250 380
2:.00] 62 60 64| 180 200 185 200 6.1 34 B4l 3,250 380
3.00] 62 60 64| 180 200 185 200 6.1 &4 B 3,250 380
4:00] 62 G0 64| 180 200 1835 200 6.1 54 B 3,250 380
5:.00 63 64| 180 200 185 200 6.1 84 B4} 3,250 3
6:00] 65 60 64 180 200 185 200 6.1 #4] 4 3,250 380
700 64 55 64| 170 185 185 180 5.5 30 BO1 3,250 380
3:00 64 55 64| 170 185 185 180 5.5 80 0] 3,200 375
9:00 59 66 160 160 108 3.3 50 50 3,150 370
10:00 59 66 160 160 108 3.3 50 50| 3,150 370
11:00 57 65 160 160 100 3.0 43 48| 3,150 370
21 Feb [ 12:00 &0 66 160 160 100 30 48 48[ 3,150] 370
13:00 60 64 160 160 110 3.4 52 52 3,150 370
14:00 60 64 160 160 112 3.4 52 52] 3,150 370
15:00 60 65 160 160 120 3.7 54 54| 3,150 370
16:00 60 65 165 165 125 18 36 56| 3,150 370 3,207
17:00 60 05 165 165 125 3.8 56 56| 3,150 370 3,085
18:00 64 67 165 165 125 38 56 56| 3,i50 370 3330
19:00 65 68 163 165 125 318 56 56| 3.150 370 3,382
20:00 62 64 165 165 115 3.3 54 54] 3,200 375 3,331
21:00 63 65 165 165 115 3.5 54 54| 3,200 375 3,163
22:00 63 65 160 160 115 3.5 54 54| 3,150 370 3,389
23:00 62 65 160 160 115 3.5 54 54 3,250 370 3,394
0:00 62 63 160 160 115 3.5 54 54| 3,150 370 4,755
1:00 66 63 66 190f 190 190 205 6.2 90 901 3,150 370 4,638
2:00 63 63 66 190y 190 190 205 6.2 90 90] 3,150 370 4,668
3:00 65 63 66 1961 190 190 205 6.2 50 90{ 3,150 370 4,641
4:.00 65 63 66 196] 190 190 200 6.1 90 901 3,150 370 4,423
5:00 65 63 66 190 190 190 200 6.1 G0 901 3,150 370 4,476
6:00 65 63 66 190 190 190 200 6.1 90 90 3,150 370 4,529
7:00 62 55 64 180| 180 180 170 5.2 86 86 3,250 380 4,534
8:00 63| 57 68 160| 160 165 165 5.0 76 76[ 3,150 380 4,480
9:00 64 67 160 160 105 32 50 50 3,150 370 2,947
10:00 65 68 160 160 105 3.2 50 50{ 3,050 360 2,971
22.Feh 11:00 65 68 160 160 110 3.4 52 52 3,050 360 3,217
12:00 65 68 160 160 110 3.4 52 52| 3,050 360 2,980
13:00 63 66 165 165 125 3.8 56 56] 3,150 370 3,241
14:60 65 68 165 165 125 3.8 56 56] 3,150 370 2,967
15:00 05 [ 160 165 125 3.8 56 56| 3,150 370 2,949
16:00 66 67 165 165 130 4.0 56 56| 3,150 370 3,208
17:00 66 67 165 165 130 4.0 56 56| 3,100 365 3,428
18:00 68 70 165 165 130 4.0 56 56| 3,000 355
19:00 [ 63 165 165 120 37 54 54| 3,100 360
20:00 65 66 165 1635 120 3.7 54 54] 3,150 370
21:00 65 65 165 165 120 3.7 54 54 3,150 376
2200 64 65 165 1k 120 37 54 54 3,150 370
23:00 63 65 160 160 115 15 52 52 3,150 370
23-Feb [ 0:00 64 160 30 2.4 32 32| 3,250 330
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Table 4.1-3-2 Transmission Pump in Mohara Treatment Plant )
Date | Time i0al Pump Pressure[transmission Pressure(psi)| Flow Ratetl) | Flow Rate(2) | Flow Rate(J) 1996.2.21-22 1990.7.21-22 Date Time _EM@_]M_J
(ft) kgsem2) High Low {m3/h) [Pump| (m3/h) | Pump} {m3/h) [Pump|[Totalizer Reading X 10{m3}[Totalizer Reading X 10(m3 {m3/h) [ Pump]Total Reading (m3]
1:00 00 . 4 4 2 z 24396127 6,302,330 0:30 2
2.00 00 3 4 4 5580 K] ,890 24 396,783 302,719 30
300 00) ) z f B30 303,108 | 30
4.00 00, 6.1 4 4 880 303,497 :30
5.00 00l 6.1 84 84 130 303,810 430
5:00 00] 6.1 84 84 3 780 303,986 | 5:30
-:00 180 5.5 80 80 3 410 6,304,227 £:30 2
;00 180 5.5 80 80 3 ,970 24,404,150 6,304 624 T30 3
00 i} 33 50 50 2] 5160 3| 4660 4,404 666 ,305,090 8:30 3
10:00 0. 3. 50 50 2 5,220 3 860 4,405 188 305,478 %30 3]
11:00 1] L 48 48 2 5920 2 4440 3 4,405,780 ,305.920 10:30 3
21-Feb 12:00 00 L 48 48 120 4,050 k] 4,408,092 306,325 13-Mar 11:30 3
13:00 10 4 52 52 370 740 24,406,429 6,306,699 12:30 2
14:00 112 3.4 52 52 ,590 4010 24 406,788 6,307,100 13:30 2
15:00 20 3.7 54 54 540 070 4,407,142 307,407 4:30
16:00 25 3. 56 56| 3207 2 370 ,080 4.407.379 307,805 3R] 189 |
17.00 25 3. 56 56 3085 2 710 2 3,070 4 407,750 308,112 6:30 ,202 391
18:00 25 3. 56 56| 3330 ,690 3.620 4408119 308,474 730 3,248 ,639
19:00 25 3. 56 56| 3,382 640 610 4,408 483 ,308,835 18:30 ,246 885
20:00 15 3.5 5 54 331 ,640 300 4 408 847 309,165 19:30 ,208 083
21:00 35 5 54 183 ,670 510 4 400,21t ,309,516 20:30 249 ,342
22:00 3. 5 4 389 3,100 2 4400 4400578 409,656 21:30] 3,302 644
23:00 3. 5 4 394 4360 4,400 888 ,310,392 22:30 347 99
0| 3. 5 4 4755 4300 ,310,822 23:30] 4,199 6,190
0 205 6.2 g 90| 4638 4,420 311,264 0:30] 4773 3 40,963
-0 20 ] 90| 4668 4,150 311,679 30/ 4,700 45 863
:0l 20: .. 9 0] 464 4,350 312,114 | .3 4,725 50,388
4:.00 20 A 20 04 442 4,470 561 | :30| 4678 53,066
5:00 20 3 s__ol —0] 4.4 4720 312,083 4:30]_ 4623 59,680
5:00 00 6.1 80 0] 452 4.290 8313412 5:30] 4573 . 64,262 |
7:.00 70 52 86 86) 4534 4080 6313820 6:30| 4536 3 63 848
8:00 65 .0 16 76] 4480 4,560 4413724 314,27 7:30| 4439 . 73337
9:00 03 3 50 0 947 3,660 2 4.200 4,414 090 314,696 | :30 677 77014
10:00 105 ¥ 50 Ji] 971 3,720 2 4.200 2 4,414 462 315,11 : 136 0,150
29 ety |10 110 3. 52 23217 670 ¥ 4414820 315,438 10:30 3,050 200
00 110 4 52 2] 2.980 710 740 24,415,200 6315812 | 4_yiar 11:30] 3, 311
:00 125 38 56 ﬂq 3241 770 970 24415677 6.318,169 12:30] 3,147 89,458 |
| 1400 125 .8 568 56] 2,987 4,630 420 4416040 318,511 13:30] 3,14 82,601
| 15:00 125 .8 56 56 84 600 660 4,416,300 316,877 4:30] 3267 95,868
| 1600 130 4.0 56 56 20 4,200 420 4 416720 R 19 5: 3,329 99,197
1700 130 4.0 56 ﬁ' 42 4,200 530 4,417,140 317,572 [:
| 18:00 30 4.0 56 56 4170 830 24,417,557 6.317.935 7
| 19:00 20 a7 54 54 4,180 850 24417975 k 300 8:
2000 20 7 4 : 4,240 680 24418399 316,668 19:30
21:00 20 7 4 L 2 3,630 031 20:30
2200 20 7 L 4 . 650 319,396 } 21:30
23:00 115 3.5 52 52 620 5,319,758 22:30
23-Feb 0:00 80 24 32 32 2 380 8,920,096 23:30 2
Total (Pump 2} 58,044 81,110 108,280 Total (Pump 2} 44 985
(Pump 3} 36,368 25,340 68,380 (Pump 3} | 4502
Totat I 95,333 107,060 177,660 Totat 90,00
Average |(Pump 2} 275 3714 3,52 Average |(Pump 2) 321
|(Pump 3} 549 5,068 4,274 (Pump 3} 4,50
_ Tota Averags 3,667 3.965 Ri Tota Average 3,824
Total (m3/d) 88,000 95156 90,720 91,785
Total (MGD) 18.4 209 200 24422874 20.2

Naote;  Flow rate (10320008221 B LR2BICARFTHOURMORMFARMNERKRTHD, WEBRIEAHTOXRETRORRIH LAMNTHS,
Flow rate (2198652 A21 B L2 BICHHTOFRHOBERETHD. Ch LBOECIE, RO LN, BRI,
Flow rate (T 1900E2 AN B2 AICHATORBMOAERRTHS. EHMTLORBHILER TG,
Flow rate (4)[£2000F3 A 138 15148 IZA T TO2HMO R BF RN TR CH S, HEBFR LSRR QKT A THIH, RP. SEELRG SXRALCORHELRLMERT.
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" Figure 4.1.3-3

'PERFORMANCE CURVE

Transmission Pump Performance Curve
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4.1-4  Sludge Removal Efficiency of Desilting Basin in Mohara WTP

Efficiency of sludge removal in the Desilting Basins is presented in Table 4.1-4-1. It is affected by
chemical dosing at the inlet of basins. According to the table, in case of alum dosing with 7.5 to 12
mg/l for raw water with turbidity of 100 to 400 NTU, removal ratio was about 60%. In case PAC
dosing together with alum, it increased to 74% to 77% for raw water of 300 to 500 NTU. When

chemical dosing was not conducted, the ration decreased to 23%.

When chemical dosing was conducted, the rate is of course highly increased. However, existing
desilting basins does not have sufficient sludge drainage facility, and settled sludge shall be removed
manually after water drain and drying. In addition, if volume of settled sludge is large, it hasten flow
velocity in the basins and settling efficiency is decreased. Therefore, chemical dosing at the basins
shall not be implemented and turbidity shall be removed in clarifiers, unless turbidity rapidly

increases so high that operation of clarifiers is affected.
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Turbidity Removal Ratio of Existing Desilti

Table 4.1-4-1 Basin
Date Time Desilting Basin_Turbidity(NTL)-. Average Rivet.Level | Chernieal Dosing Rateé'| - Remarks,
Inlet | Outlet| Removal | Removal Ratio | Ratio (ft-in) (m) Alum PAC
Aug-1 100 220] 140 Q- 10"} 0254 7.49] - With Alum before Basin
12 180 100 120 0.55 T - 6"[ 228§ 7.49] - - ditto -
14] -130] . 94 86 :0.48 11' - &"| 3.505] 7.49 - - ditto -
15| ‘11| 50 &0 0.62 11" - 27| 3.404 “749] - |- ditto-
18[. 120 38 72 (.65 8 -.0"] 2.438 7.49 - - ditto -
20] 184 42 73 0.65 4 - 8| Lazf 7.49) . [Cdio -
22 230 o 94 0.51 1'- 8"| 0.508] 7.49 - - ditto -
Aupd] - 24 ‘200] 110 1201 0.52 2. 8" o.813]- 7.49 - - ditto -
2 L60 38 112 0.56 6 - 0"] 1829 7.49 - - ditto -
' 4 120 60 100]: ~0.63 (10' - 8"] 3.251 FE - ditto -
& 140 64 56 0.47 g8 - 4" 2.5404 7.49 - - ditto -
8 250 72 68 0.49 4 - 6" 1.37 8.39 - - ditto -
10] 410 135 115 0.46 2'- 6" 0.762 8.39 - - ditto -
12 320 67 343 0.84 - 0" 1,524 8.39 - - ditto -
14 134 48 272 0.85 11' - 2" 3.404 £.39 - - ditto -
16| 1ol 4 9 0.69 12' - 0"| 3.658 8.39 - - ditto -
18] 140 50 60 0.55 g - 3] 2.819 8.39 - - ditto' -
20| 180 68 72 0.51 5 - 10"] 1.77§ 8.39 - - ditto -
J2] 300 74 106 0.59 2'- 47 0711 2.3 - - ditto -
Aup-3 24] 410 120 180 0.60 4'- 0"] 1.219 8.39 - - ditto -
2
4
6| 380] 150 9 - o"| 2743 8.39) - - ditto -
8] 350 146 234 0.62 59%| 5' - 6"] 1.676 12.62] 0.04]- ditto -
[0] 430] 180 170 0.49 2' 4"] 0.711 12.62 0.04| With Alum before Basin & PAC at inlet of Basin
12 360 110 320 0.74 4 - 8"l 1.429 12.62] 0.04]- ditto -
141 250 84 276 0.77 10' - 4"] 3.1504 12,62 0.04] - ditto -
16| 320 60 190 0.76 12 - 6"1 3.8104 12.62] 0.04] - ditto -
18 2380 72 248 0.78 10" - 2" 3.099 12.62) 0.04]- ditto -
20 370 64 216 0.77 & 6"] 1.981 12.62 0.04] - ditto -
22| 400 80 290 (.78 4' - 3" 1.295 12.62] 0.04] - ditto -
Aug-4 24 410 84 316 0.79 1'- 8"| 0.508 12.62] 0.04] - ditto -
2
4
6 280 10' - 0" | 3.048 12.62| 0.04|- ditto -
8 350 68 6 - 8" 2.032 13.02 0.04]- ditto -
10{ 490 74 276 0.79 3. 10" 1.168) 13.02] 0.04) - ditio -
12 480 110 380 0.78 74"/ﬂ 1'- o" 0.305[ 13.02] 0.04]- ditto -
14 240 98 382 .80 & 0" 1.829 13.02] 0.04] With Alum before Basin
16] 270 34 186 (.78 11'- &6"] 3.505 13.02] 0.04| - ditto -
18] 240 90 180 0.67 T5%IN11' - 0"| 3.353 13.02] 0.04]- ditto -
20 410 84 156 0.65 T - 10| 2.388 13.02] 0.04}{With Alum hefore Basin & PAC at inlet of Basin
22 450 112 208 0.73 4 6" 1.372 13.02] 0.04]- diito -
Aug-5| 24] 490 102 348 0.77 2 4" 0.711 13.02] 0.04)- ditto -
2
4
6 460 100 11'- 6"] 3.505 13.02] 0.04)- ditto -
8 400 84 376 0.82 ) 0"] 2.438 12.79] 0.04/- ditto -
L0 430 80 320 0.80 4'- 8"| 1.422 12.79 0.044- ditto -
12 420 34 396 0.83 7% 2" - 10"| 0.864] 12.79] 0.044- ditto -
14 360 78 342 0.81 3 - 0"] 0914 12.79 0,04/ With Alum before Basin
16 380 76 284 0.79 9' - 8"| 2.944] 12.79) 0.04]- ditto -
18 240 08 282 0.74 10' - 2" 3.099 12.79] 0.04]- ditto -
200 320 o4 146 0.61 8- 0"] 2433 12.79 0.04]- ditto -
22 366 145 180 0.56 6 - 4"| 1.930] 12.79] 0.04] - ditto -
Aug-6f 24 350 160 206 0.56 5'- 0"] 1.524 12.79] 0.04]- ditto -
2
4
[ 200 30 12.79] 0.04}- ditto -
8 150 62 138 0.69 8- 10"] 2.692 13.01 - - ditto -
10 13.01 - - ditto -
12 250 100 2'- 10" 0.864 13.01 - - ditto -
14 420 110 140 0.56 1'- 4"| 0.406 13.01 -+ - dittg -
16 200 150 270 0.64 7 - 0" 2.134 13.01 - - ditto -
18 170 84 116 0.58 100 - 3" 3,124 13.01 - - ditto -
20 160 70 100 0.59 9'- 6"| 2.896] 13.01 - - ditto -
22| 220 72 88 0.55 - 6" 1.675 13.01 - - ditto -
Aug-7l 24| 260 78 142 0.65 3- 0" DOL4 13.01 - - ditto -
2
4
6] 170 70 10' - 0"{ 3.048 13.01 - = ditto -
8 150 64 106 0.62 9 - 6" 23894 11.91 - - ditto -
10 170 50 90 0.60 o' 6"] 1981 i1.91 - - ditto -
12 180 66 104 0.61 3'- 6" 1.067 11.91 - - ditto -
14 290 92 88 0.49 1'- 2"] 0.35 11.91 - - ditto -
16] 250 126 164 .57 3- 4" 1.013 11.91 - - ditto -
18 234 116 134 Q.54 ¢ - 0" 182 11.91 - - ditto -
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Date Time Desitting Basin Turhidicy{NTLF) Average River Level Chemical Dosing Rate Remarks
Inlet | Outlet| Removal | Removal Ratio ]| Ratio (ft-in) (m) Alum PAC

20 200 118 116 (.50 9 - 8" 2.544 11.91] - - ditto -

22 230 92 108 0.54 6 - 0"] 1.829 1191 - - ditto -

Aug-§ 24] 260 112 118 0.51 4- 0"] 1.219 11.91 - - ditto -
2
4

[ 160 142 60%| 8 - 8"| 2.642 11.91 - - ditto -

8§ 120 126 34 0.21 9. 37| 2.819 - - Without Alum & PAC before Basin

10 130 98 22 0.18 g - 0"] 243 - - ~ ditto -

12 110 104 26 0.20 5- 0" 1.52 - - - ditto -

14 138 90 20 0.18 P - 2] 0356 - - - ditto -

16 150 108 30 0.22 0 - 6"] 0.152 - - - ditto -

18 112 116 34 0.23 5 - 6" 1.67§ - - - ditto -

20 120 94 18 016 8'- 0"] 2438 - - - ditto -

22 128 108 12 0.10 T - 6" 2286 - - - ditto -

Aung-9) 24 140 104 24 Q.19 5' - 0"] 1.524 - - - ditto -
2
4

o 126 118 4' - 8" 1.422 - - - ditto -

8 140 100 26 0.21 - - - ditto -

Aug-23 10 118 92 6 - 8" 2032 - - Without Alum & PAC before Basin

12 130 90 28 0.24 4 - 2" 127 - - - ditto -

14 1316 98 32 0.25 2'- 4" 0911 - - - ditto -

16 140 100 36 0.26 3 - 4"] 1.01¢ - - - ditto -

18 120 103 37 0.26 8- 6" 2551 - - - ditto -

20 110 92 28 0.23 10' - 0" 3.048 - - - ditto -

22 116 86 24 0.22 7' - 6" 2286 - - - ditto -

Aug-24 24 130 90 26 0.22 4 - 8" 1422 - - - ditto -
2
4
6

8 110 89 100 - 2" 3.099 - - - ditto -

10 122 87 23 0.21 9. 4"| 2.845 - - - ditto -

12 130 94 28 0.23 6 - 6"| 1981 - - - ditto -

14 140 96 34 0.26 4 - 6"| 1372 - - - ditto -

16 150 106 34 0.24 3- 0"| 0914 - - - ditto -

18 134 112 38 0.25 5 - 4"| 1.624 - - - ditto -

20 120 101 33 0.25 9 - 67| 2.8394 - - - ditto -

22 126 9] 29 0.24 g - §"| 2.642 . - - ditto -

Aug-25| 24 130 96 30 0.24 g - 0" 2438 - - - ditto -
2
4
[

gl 120 98 9 - 2"| 2.794 - - - ditto -

10 112 93 27 .23 10" - 10" | 3.302 - - - ditto -

12 130 87 25 022 8- 6"] 2591 - - - ditto -

14 136 97 33 0.25 6 - 6"] 1.981 - - - ditto -

16] 140 98 18 0.28 3 - 6"| 067 - - - ditto -

18 140 104 36 0.26 2'- 6"| 0762 - - - ditto -

20 130 102 38 0.27 & - 4" 1.9304 - - - ditto -

22 114 96 34 0.26 9 - 0"|] 2.743 - - - ditto -

Aug-26 24 110 20 24 0.21 8- 6" 2.591 - - - ditto -
2
4
6

8 120 90 6 - 0" [ 1.829 - - - ditto -

10 116 91 29 0.24 11'- 0"] 3.353 - - - ditto -

12 110 89 27 0,23 11' - 6"] 3.50% - - - ditto -

14 118 88 22 0,20 9' - 4" 2.845 - - - ditig -

16 120 90 28 0.24 6" - 0"[ 1.829 - - - ditto -

18 132 03 27 0.23 4 - 0" 1.219 - - - ditto -

20 140 58 34 0,26 4 - 0"[ 1.219 - - - ditto -

22 130 103 37 0.26 9" - 6" | 2.896 - - - ditto -

Aug-27 24 110 o7 313 0.25 11' - 4] 3.454 - - - ditto -
2
4
[

8] 120 89 4 - 0" 1.219 - - - ditto -

1] 14l o 29 0.24 g- 6" 2.893 - - - ditto -

12 110 90 24 0.21 122 - 6" 3.81 - - - ditto -

14| 116] 87 23 0.21 100 - 07| 3.048| - - - ditto -

16 120 91 25 0.22 7T - 10" 2.388 - - - ditto -

18 135 92 28 0.23 5 - 10" 1,778 - - - ditto -

20 140 102 33 0.24 3 5"] 1.041 - - - ditto -

22 130 105 35 0.25 6. 6"] 1.981 - - - ditto -

Aug-28) 24 116 96 34 0.26 23%110' - 4" ] 3.150 - - - ditto -
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4.1-5 Concentration of Sludge discharged from Each Facility in Mohara WTP

Water contents drainage from existing desilting basins, clarifiers, and filters in the Mohara WTP
measures in September 2000 are presented in Table 4.1-5-1. The measurement was conducted when

raw water turbidity was about 100 NTU.

(1) Desilting Basin

The bottom of desilting basin is about 116 m long and about 13 m wide with slight slopes to 4
drainage pipes installed at the bottom of desilting basin to drain settled sludge. Respective operation
gate of said drainage pipe is open for 2 to 3 minutes a day. Since the measurement was done 6
months after completion of manual cleaning in March, it was expected that sludge was settled on the
bottom to some extent. However, drainage pipes are effective for sludge only settled around the pipe
opening. After short time drainage with sludge, drain water is almost equal to raw water.

Therefore, sludge concentration was about 0.1%. Efficiency of sludge drainage is poor.

2) Clarifiers
Frequency of sludge drainage from clarifiers is once a day or less in the period of low turbid raw

water. Drain is carried out for about 3 minutes per one time. Sludge concentration was about

0.5%.

3) Filters

Backwashing frequency of filters in last two years was 72 hours in average as shown in Table 4.1-6-2.
Backwashing is carried out for 8 to 10 minutes and surface washing is executed for 4 to 5 minutes.
According to the measurement results, sludge concentration is 0.14% during backwashing for 10

minutes.

4.1-5-1



Tabl_e 4.1-5-1

. Drain Water Conterqts for Desilting Basin, Clkarifier & Filter

Basin - Sampling | Drain Water | Dry Solid | Water Contents- | Raw water turbidity |  Sampling Retnark
Time ) () ) Date
1. Desilting Basin (East) sate No.1  |stast 69.18 0 0.000 70-110 NTU 28 Sep. 2000
(Upstream) |in-between 67.47 0 0.000
final 65.33). 0.018 0.028
Average 0.009
gate No.2  |start 93.49 0.037 0.040 J0-110NTU | 28 Sep. 2000
in-between 109.85 0.08 0.073
final 68.26 0.03 0.044
Average 0.052
gate No.3 start 110.18 0.015 0.014 70-110 NTU 28 Sep. 2000
in-between 63.76 0.356 0.558
final 65.08 0.03 0.043
Average 0.205
gate No.4  |start 115.73 0 0.000 70-110 NTU 28 Sep. 2000
in-between 102.15 0.357 0.349
final 112.85 0.078 0.069 Total Average
Average 0.140 0101
2. Clarifier No.l after 30 sec. 137.39 0.572 0.416 70-110 NTUJ 28 Sep. 2000
Basin after 1 min. 57.54 0.436 0.758
after 3 min. 109.40 0.46 0.420
Averapge 0.532
No.9 after 30 sec. 165.68 0.696 0.420 70-110 NTU 28 Sep. 2000
Basin after 1 ouin. 73.93 0315 0.426
after 3 min. 71.83 0.302 0.420
Average 0.422
No.24 after 30 sec. 33.38 0.533 0.639 70-110 NTU 28 Sep. 2000
Basin after 1 min. 155.69 0.869 0.544
after 3 min. 137.21 0.801 0.584 Total Average
Average 0.589 0.514
3. Filter No.3 after 1 min. 194.28 0.505 0.260 110-150 NTU 20 Sep. 2000
Basin afier 3 min. 196.92 0.561 0.285
after 6 min, 194,68 0.02 0.010
after 10 min. 196.25 0.069 0.035
Average 0.148
No.8 after 1 min. 102.27 0.334 0.327 70-100 NTU 27 Sep. 2000
Basin after 3 min. 102.39 0.203 0.198
after ¢ min. 104.73 0.035 0.033
after 10 min. 111.78 0 0.000 Total Average
Average 0.140 0.144
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4.1-6 Filtration Run Time of MoharaWTP

Average filtration run time in last two years was 72 hours as presented in table 4.1-6-2. It, however,
is not stable through a year. Frequency of filter washing increases from December to March, and
filtration continues about 24 hours. Cases, in which such situation continues more than 3 days, are
counted at 31 times for 8 filters. The longest continuation was 8 days. Reasons for such situation

is not identified, but discharge of algae grown in Kaptai Dam Lake due to sunny days is suspected.

Filter media in existing filters has been flown out due to backwashing and thickness of filter layer
become low as shown in Figure 4.1-7-1. Filter media has not been supplemented, and therefore,
backwashing is not effective and washing effect is not satisfactory. Consequently, filtration

continuity period become short and filtration effect is poor.
The proposed project includes washing of filter media in existing filters, verification and

rehabilitation of grain size distribution, supplement of filter media, purchase of reserve filter media

and sand washing machine.
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Table4.1-6-1 Frequency of Filter Backwashing per Month
Year Month Days Filter Washing Times per Month
No.1 | No.2 | No.3 | No4 | No5 | No.6 | No.7 | No.B
1998 {May 31 10 10 9 9 9 10 11 11
June 30 5 6 5 4 5 5 5 6
July 31 7 7 6 8 8 10 6 7
August 31 5 5 4 7 4 6 3 7
September 30 8 8 6 7 6 10 8 10
October 31 7 10 7 6 8 11 8 9
November 30 8| . 8 10 3 7 8 10 9
December 31 15 13 11 13 12 17 15 18
1999 |January 31 14 19 14| 14 15 17 16 16
February 28 11 13 12 11 12 16 11 12
March 31 15 15 14 12 12 17 15 17
April 30 13 12 11 13 13 14 13 14
May 31 12 12 11 12 11 15 14 14
June 30 12 13 10 12 9 12 11 16
July 31 10 12 10 12 11 12 12 12
August 31 13 12 13 13 13 12 12 12
September 30 10 12 9 11 11 10 10 12
October 31 12 10 11 13 11 13 12 11
November 30 13 14 13 14 12 16 15 15
December 31 16 16 13 16 15 17 16 18
2000|January 31 18 19 16 16 17 21 18 16
February 29 11 12 13 10 12 15 13 11
March 31 17 15 12 14 13 18 17 16
April 30 14 14 13 12 14 19 16 17
May 31 12 14 12 12 12 16 13 13
June 30 9 12 10 9 9 10 10 10
July 31 10 9 11 3 8 11 9 11
August 31 9 9 11 9 9 7 8 11
September 30 8 9 10 10 9 9 7 8
Total 324 340 307 315 307 374 336 359
Average (times/month) 11.172] 11.724] 10.586] 10.862| 10.586( 12.897| 11.586f 12.379
Maximuimn (times/month) 18 19 16 16 17 21 18 18
Minimum (times/month) 5 5 4 4 4 5 5 6
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Tabled.1-6-2

Filter Operation Cycle (hours)

Year Month Days Monthly Average Filter Operation Cycle (hours)

No.l | No.2 [ No.3 | No4 | No.5 | No.6 | No.7 | No.8
1998 May 31 74 74 83 83 83 74 68 68
June 30 149 124 149 186 149 149 149 124
July 31 106 106 124 93 93 74 124 106
August 31 149 149 186 106 186 124 149 106
September 30 93 93 124 106 124 74 93 74
October 31 106 74 106 124 93 68 93 83
November 30 33 93 74 93 106 93 74 83
December 31 50 57 68 57 62 44 50 41
1999} January 31 53 39 53 53 50 44 47 47
February 28 63 57 62 68 62 47 68 62
March 31 50 50 53 62 62 44 50 44
April 30 57 62 68 57 57/, 53 57 53
May 31 62 62 68 62 68 30 53 53
June 30 62 57 74 62 83 62 68 47
July 31 74 62 74 62 68 62 62 62
August 31 57 62 57 57 57 62 62 62
September 30 74 62 83 68 68 74 74 62
October 31 62 74 68 57 68 57 62 68
November 30 57 53 57 53 62 47 50 50
December 31 47 47 57 47 50 44 47 41
2000{January 31 41 39 47 47 44 35 41 47
February 29 68 62 57 74]. 62 50 57 68
March 31 44 50 62 53 57 41 44 47
April 30 53 53 57 62 53 39 47 44
May 31 62 53 62 62 62 47 57 57
June 30 83 62 74 83 83 74 74 74
July 31 74 83 68 93 93 68 83 68
| August 31 83 83 68 83 83 106 93 68
September 30 93 83 74 74 83 83 106 93
Average (hours/month) 74 70 78 75 78 65 72 65
Maximum (hours/month) 149 149 186 186 186 149 149 124
Minimum (hours/month) 41 39 47 47 44 35 41 41
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Table4.1-6-3 '+ - Duration of days for 24 hours Filter Qperation Cycle

Year , Month ... | Days .- Duration of days for 24 hours Filter Operation Cycle
D : ~ No.l No2 | No3 No4 | Nos No.6 | No.J No.8
1998|May HEENR -' - _ Ha
. |June s 30 ‘.
Auly 1. 31f.
" |August : 31|
Septeriiber - 30],
October =l :
November 301 ' B ‘ - 3days*1
December ] 31}-3days*1 - - | 3days*1 | 3days*1 | 3days*1 [ 3days*1
1999|January 31| -3days*1:| 4days*1 | 4days*1 | 4days*1 4days*1
[February 28] ' [ 3days*1 ~
March EY - 4days*1
[April 30 ' '
May 31
. [June 301
July 31
August 3
Septernber 30
October 31
November 30 3days*1-
December 31 3days*1 Sdays*1
2000|January 3l 6days*1 3days*2 | 3days*2 | 3days*l
Sdays*1
February 29 Jdays*1
March 3 3days*1 4days*1
April 30 3days*1 8days*1 [ 5days*1 | Sdays*1
May 31 3days*]
June : 30
July 31
August 31
September 30
Item Times Days : Remark
3days*1 15 19 45
3days*2 2 - 12
4days*1 6 6 24
Sdays*1 4 4 20
6days*1 1 1 6
7days*1 0 0 0
8days*1 1 1 8
Total - 31 115|Total 8 basins
Ratio - - 2.0%|731days in two years
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