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CHAPTER 4

EXISTING WATER SUPPLY SYSTEM



4.1-1 Turbidity and Water Level of Halda River

Turbidity of raw water and water level of Halda River from 1% May 1998 to 30" July 2000 are
presented in Table 4.1-1. Raw water turbidity is measured every 4 hours, 6times a day. The table

shows values of highest, lowest and average in a day.

The highest turbidity during the period is 830NTU, on 13" August 1999. That is the highest record
in past operation of Mohara WTP.

In a year, turbidity becomes lower from the latter half of October to the beginning of November.
Low turbidity continues to the end of April with values ranging from 30NTU to 80NTU, though
sometimes it records more than 100 NTU. Turbidity increases by rainfall after the middle of May,
and high values continue to the beginning of August. In August and September, high turbidity is
measured intermittently. Then it becomes lower. Figure 4.1-1-1 shows highest and lowest
turbidities everyday. The highest turbidity from I* May 1998 to 31% April 2000 is 830NTU, while
the lowest is 20 NTU, and average is 159NTU. Number of days exceeding average turbidity is 293
days or 40%, and 499days with more than 100NTU or 68%.

As shown in figures 4.1-1-2 and 4.1-1-3, high turbidity continued more than one month from middle
of May. Especially, during 50days from 20" May to 8" July 1998, average turbidity was 485NTU,
while the highest was 645NTU, and the lowest was 285NTU. Those values were also considered in
the planning of facilities as the turbidity continuing about 2 months, in addition to the highest vale of

830NTU, and the average value of 159NTU.

As shown in Figure 4.1-1-4, the period of high turbidity is the time when river water level is high and

flow is much.

4.1-1-1



Table 4.1-1-1  Raw Water Turbidity and Water Level of Harda River | [
for Mohara T Plant o o -, K s .. 1
Turbidity (N.T.U) Halda River Water Level (feet) ) Remark ' )
Month Day Min. Max. Average |  Min. Max. Average
| May '98 L 40 60 50
[May '98 3 40 70 55
May '98 3 50 70 . 60
May '08 4 50 70 60 |
May '38 5 4 60 50
. Fai ‘98 6 40 70 55 . !
May 'S8 7 50 70 60 [
|nay 98 I 70 60 ]
May 98 9 50 70 60 .
| May 98 10] 40 70 55 !
| May 98 1 40 70 55
May 0% 12 50 70 60
[May ‘98 13] 50 70 60 |
May '98 14] .. 40 70 55 I
May '98 15 40 70 55° |
May '98 16| 40 70 55 !
May '98 17 40 60 50 |
May '98 18 46 70 35 |
May '98 12 S0 140 95
May '98 20 200 450
May ‘98 - 21 200 450 .
|May 08 22| 530 740 : -
{May '98 23 550 680 Turbidity i
May '98 - 24f - 540 600 MAX in May 740
| May ‘98 25 510 600 AVE in May 245
May ‘98 26 540 620 MIN in May 40
|May '98 27 520 640
|May '98 28 580 660 MAX Ave in May 278
‘98 29 500 580 AVE Ave in May 245
'D§ 30 500 600 MIN Ave in May 212
May '98 31 550 620
June '98 1 530 640
June '98 2 510 600
June '98 . 3] %60 630
June '8 4 450 600 G
June '98 5 450 600 R
June "98 - ] 440 390
June 98 7 350 580
Jung ‘08 ] 400 600
June ‘98 S 520 680 E
June ‘98 10 400 620
June ‘98 11 400 550
Jume '98 12 360 550
June '98 13 450 580
Tune '98 14 460 600
June '98 15 450 600
|June '98 16 460 590
June 'S8 17 450 580
June ‘98 18 400 470
June ‘98 19 320 560
June ‘68 20 300 450
‘| e '98 21 240 370~
June ‘68 22 250 350
June '98 23 240 370 | Turbidity
Jume ‘98 24 250 400 MAX in June 680
June '08 25 260 400 AVE in June 443
June '98 26 280 400 [MIN in June 220/
June '08 27 270 396 i
June '98 28 230 390 [MAX Ave in June 515
June '98- 29 240 370 AVE Ave in june 443
June '58 30 220 350 MIN Ave in June 371
July 98 1 240 370
July ‘98 2 250 340
July 98 3 250 150
Tuly 98 4 270 380
July '98 5 280 550 2 10.67 6.34
July '08 (] S00 620 2.5 11 6.75
July '98 7 450 610 5 344 1L.5 7.47
July '98 8 300 440 e 2.5 11.5 7.13 May20-July (Ave.) 458
July '98 El 250 300 2.16 12.16 716 20-July8 (Max ) 645
July '98 10 140 230 2 12.16 7.08 May20-July8 (Min.) 2385
July '98 11 120 180 150 2 12.33 7.47
July '58 12 140 300 S 2.5 12.83 7.67
July '98 13 340 450 2.33 12 717
July '8 14 420 600 2.83 12.67 175 .
July '98 15 500 630 & 433 12 817
Tuly ‘08 18] as0 600 o 533 1.5 8.42
July 'S8 17 450 500 4.5 12.42 346
July '8 18 390 500 35 10.83 7.17
Fuly '98 19 250 390 333 11 717
July '98 20 200 320 325 11.25 725
July '98 21 180 260 2.58 115 7.04
July '98 22 150 220 2 11.58 6.79
July ‘98 23 180 420 1.68 12.16 6.92
July '98 24 450 680 233 12.5 7.42
July '98 15 450 620 233 12.33 733 !
July '98 26 340 470 2.42 12.5 146
July ‘98 27 240 370 233 125 142
[uly ‘o8 28 220 290 3.67 125 809




R > -~ Tubidity (NT.U)}' - -~ |  Halda River Water Level (feet) Remark
h Month - - Min. - Max. A e | Min. - Max: Average .
- Puky 98 29 230 - 280 35 TER 7.50
[July o8 30 210 290 3 11 7.00
uly '8 31 180 250 2 0.5 6.25
. [August 98 H - 150- 200 208 957 588
AuEust o8 - 2 140 - 1B0 3 - 95 - &.25
‘fAngust '98 3] 230 -400 25 10 33 642
-|August ‘o8 4 250 -390 133 10.5 ¢ 3.92
"[August 98 5 240 300 1.5 11.16 6.33
. |August '98 6 200 280 133 11.75 6.54
August '8 7 100 150 125 LI6 . il 6.08
August 98 B 100 150 125 1.16 12 6.58
August 98 9 100 130 115 1.5 12.25 .88
JAugustos - 10 100 i30 115 1.67 12.5 7.08
August '98 I 1i0 150 130 15 12.5 7.00
August 98 12 140 400 1.33 125 6.92
JAugust '98 13 390 600 4 12.67 8.34
Aupust 08 14 280 440 125 125 7.88
| Aupust 98 15 200 280 2 11.33 6.567
| August ‘o8 16 200 - 260 2.16 105 633
August ‘98 17 150 270 15 10.33 3.92
Aupust 98 18 130 220 1 10.33 567
August 98 19 120 180 150 0.5 10.5 5.50
Aupust 98 20 100 150 125 0 105 5.25
August '98 21 100 140 120 0.16 10.67 542
Aupust '98 22 100 130 115 0.3 11.67 6.09
August 98 23 130 150 155 0.5 11.5 £.00
August 98 24 150 220 1 11.58 6.29
- [August *o8 25 110 150 1.5 12.33 6.92
August 98 26 130 280 167 12 6.84
August '98 27 170 220 2 1.5 675
August 98 28 180 230 2 115 6.75
Aupust 98 29 180 330 1.83 11 6542
August ‘98 30 300 460 267 10.5 659
August '98 E] 300 400 1.83 9.5 5.67
September '98 1 250 280 2 9.5 5175
S ber ‘98 2 130 200 1 9.67 5.34
September 938 3 120 180 1 10.9 5.95
September '98) 4 130 180 i 10.5 575
Septeruber ‘98 5 140 180 1.42 11 621
September '98 3 120 180 1.33 11.83 6.58
ISEEembel' 98] 7 120 170 1.33 12.16 675
September ‘98 B 110 170 2 12.5 725
Septernber '98 9 100 130 2 12.67 734
September 98 10 160 140 2 12.42 721
September 08 11 110 140 1.75 12 6.88
| September 98 12 100 140 1.33 115 642
September 98 13 50 150 1 il 6.00
September '98 14 110 130 0.5 10 535
Septernber '98 15 110 150 0.33 8.5 442
September ‘98| 16 120 150 033 9 4 67
| September '98 17 120 160 [} 9.33 467
| September '98 18] 120 150 0.33 10 517
| September ‘68 19 110 160 0.33 10.58 5.46
| September '98 20 100 170 0.33 §0.83 5,38
September '98; 2t 180 250 0.33 10.83 5.58
E ber ‘98 72 230 340 0.33 11 567
September 98] 23 150 280 0.33 11 5.67
[September 98] 24| 160 230 05 10.5 5.50
Seprember '98] 25 280 300 05 105 5.50
Septernber 93} 26| 240 280 0 10.5 5.25
September '98[ 27 200 250 3 0 10 5.00
September 93] 28 110 190 150 0 0 5.00
Septemnber '98] 29 110 150 130 0 3.5 4.25
.| September ‘98] 30 110 140 125 0.5 1.95 4.13
Dt ‘98 1 100 140 120 0 [] 4.00
Oct '98 2 110 150 130 -] 9.t6 4.08
Oct '98 3 100 - 140 120 0 10 5.00
Oct '98 - 4 100 130 115 0 10.5 535
Oct '98 5 110 - 140 125 0 115 575
Oct '08 [3 104 140 120 0.5 11.67 .09
Oct '98 7 10¢ 130 115 0.5 11.83 617
Oct '98 E 103 170 135 1 11.5 6.25
Ot '8 [] 90 136 110 0.33 11 5.67
Oct '98 10 90 140 -115 0 12.16 6.08
|Dct ez 11 100 140 120 0.25 11.16 5.71
Oct '08 12| 100 130 115 0 9.67 4.84
Oct '93 13 100 - 140 120 -0.33 10 5.17
Oct '98 14 100 - 140 120 0 85 435
A0ct ‘98 15 119 150 150 0 9 4.50
Oct '98 16 90 150- 120 0.5 933 402
Oct '98 17 100 140 120 0.5 983 317
Oct 98 - 13 100 140 120-- 1 1075 5.88
O '98 19 100 140 120 0.58 0.5 554
JOct 98 20~ 110 160 135 [ 10.83 575 -
[oer 98 21 90 140 115 0.67 10.83 |- 375
J0e 98 22 90 130 119 - 0.58 -10.5 554
10ct 98 23 100 130- 115 0.67 10.33 5.50
Joctor - |- 24 90 130- 110 - -1 10 4.50
Oct-'98 . 25 100 130 15 - 0.67 9.16- -4.92
Oct 98 - 26 100 140 }20 - 0.5 - |- 967 5.09
lOcos - 27 50 - 140 115 075 .95 438
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Turbidity (N.T.L) Halda River Water Level (feet Remark
Monih Day Min. Max. Min. Max. Average
Oct '98 23 100 130 1.58 8.08 4.83
Qct '98 29 100 130 -1 8.5 375
Oct '98 30 100 &) 0.5 3.33 392
Oct 98 31 100 140 .67 85 392
November '98 1 [§[3) 140 0.67 825 375
November '08 2 100 130 -2 338 329
November '98 3 20 120 -1.5 9.58 4.04
November '98 4 100 150 -1.25 10 4.38
November '98 5 120 170 -1.25 10 4.38
November '98 ] 220 290 -133 9.5 4.09
November '98 7 250 400 -1.5 9.67 4.09
Noyember '98 g 240 370 -1.5 .33 4.17
November '98 g 150 240 -5 2.33 3.92
November '98 10 120 160 -1.83 9.08 363
Novemnber '98 11 80 14¢ -1.33 175 321
Novermnber "98 12 70 120 -0.5 7.42 346
November '98 12 70 90 0.5 ] 315
November '98 14 50 90 -1.33 3 3.34
November '98 15 50 90 -1.33 B 16 342
November '98 16 60 90 -1.25 516 346
November '98 17 50 90 -1.156 9.83 4.34
November '98 18 50 BO -0.33 8.13 4.50
Nevember '98 19 70 160 -0.33 10.16 492
November '98 20 0 100 -1.67 10 4.17
Movember '98 21 100 140 -0.5 9.67 4.5%
November '98 22 120 180 042 12 621
November '98 23 150 240 0.75 1l SEE
Noveraber '98 24 100 150 9 9.5 475
November '98 25 70 100 -0.5 8.€7 4.59
November 08 26 6¢ 90 -1 g5 375
November ‘08 27 70 90 -1 .78 .38
November '98 23 50 8¢ -1.5 8.33 342
November '93 29 60 &0 15 216 333
Navemnber "98 30 70 100 -1.5 8.5 3.50
December '98 1 70 120 -0.58 3.5 3.96
Deccmber ‘98 2 70 100 -£33 B.16 3.42
December '98 3 60 20 -1.67 858 3.46
December 98 4 70 20 -5 8.83 3.67
December '98 k] 80 100 -1.83 9.33 a1
December ‘08 [ BO 110 -167 9.08 in
December ‘98 7 80 100 -1.23 9 3.84
December '98 g 20 100 =167 825 319
Decernber '98 g 70 100 -2 8.5 325
December '98 it} 70 or -2 8.5 3.25
Decermber '98 11 60 Fall -1.5 7.16 2.83
Decenber '98 12 80 100 -1.67 7 287 -
December 98 13 &0 120 -2 716 2.58
December '98 14 80 130 -2 7.42 271
December ‘68 [§) 80 110 -15 6.33 242
December '98 16 70 100 -1.67 1.16 2,75
December ‘98 17 a0 1o -1.5 7.33 292
December ‘92 18 80 120 -1.5 7.5 3.00
Decernber '98 19 S0 130 2 833 317
Deccmber '98 20 80 130 -2 g3 325
December '98 21 106 140 .15 867 3.5¢
December 98 22 110 130 -1.67 8.67 .50
December ‘08 23 100 140 -1.33 8 334
| December ‘98 24 100 150 125 -1.5 8 3.25
Decermnber '98 25 110 150 130 -2 8.4 120
Decermnber ‘98 26 110 140 125 218 6.83 234
December '98 27 30 120 100 -2.33 7.67 2.67
Decernber '98 28 70 100 85 -2 6.5 225
December 98 29 60 80 70 -2 6.67 2.34
December "98 30 50 80 65 -2 8.13 317
December 98 3l 40 60 50 -2.16 7.13 2.59
January 99 1 40 60 50 -192 85 329
January '69 2 40 60 50 -183 1.67 2.92
January '99 3 40 650 50 -2 ] 100
January '99 4 50 80 65 -1.83 7.67 2.92
January '99 5 60 11c 85 -5 1.75 313
January ‘99 6 60 120 Eall -l.5 767 3.09
lanuary ‘99 7 70 120 95 ) 1.67 2.84
January '69 B 100 120 110 -2 7.67 284
January '99 9 7 120 95 225 7.67 271
January "99 0 70 120 95 213 65 209
January '%9 1! 70 110 90 -2.]6 667 226
January '9% 12 70 110 o¢ -1.16 1.16 2.50
January '99 13 50 120 10¢ -2 7 2.50
January ‘9 14 8¢ 119 93 ~2.25 7.33 2.54
January '99 13 80 100 90 -1 6,16 2.58
January '99 16 90 100 95 -2 75 275
January '99 17 80 110 93 -2.5 7 225
January '99 18 0 160 0 -2.33 7.5 259
January '99 19 70 100 85 -2.13 7.5 2.59
January ‘99 20 80 110 95 -2.33 733 2.50
January '99 21 76 100 85 -2.33 7.3 2.59
January '99 22 30 110 95 2.5 75 2.50
January 99 23 100 120 110 -2.87 7.31 2.33
January '99 24 100 120 110 267 7 2,17
January '99 25 100 130 115 -2.5 5.58 2.04
January 99 26 110 130 120 2.5 5.67 2.09

4.1-1-4




Turbidity (N.T.L)) Halda River Water Level {feet) Remark
" Month Day Min. Max. Average Min. Max. Averagé
January '9% 27 110 150 130 1.5 7 225
Jatuary '99 28 120 150 135 -2.33 7 234
Jannary '99 29 120 150 135 -2 5.33 2.17
January '9% 0 110 150 130 .2.42 7.6 2.63
January '09 31 120 150 135 -2.42 6.6 2.13
February '99 1 10 150 130 -2.5 6.58 204
February '99 2 110 150 130 -2.5 7.5 2.50
February '99 3 120 150 135 -2.33 7.5 29
February '99 4 130 150 -2 7.5 275
Fzbruary '99 5 12¢ 150 -2 7.5 275
February '99 6 110 §50 -2.16 5 267
February '99 7 110 140 -2 675 2,38
February ‘99 8 80 120 2 6.67 2.34
Febnuary '99 9 70 119 -2.5 6.67 2.0%
February ‘99 10 &0 Ll -2.42 6.67 2.13
February 99 11 50 BO -2 6.83 242
February *99 12 30 il -2 7 2.50
Fehruary *99 13 30 &0 -2 5.83 1.92
February '99 14 30 60 -2.33 633 2.00
February '99 15 30 50 -2.5 7.33 2.42
February '99 16 20 56 -2 T.67 2.34
February '99 17 20 40 -2.33 85 3.09
February '9¢ 18 20 40 -2.33 8.67 3.17
February ‘6% 19 20 50 -1.83 B.5 3.34
February '99 20] 20 0 2 842 3.21
February ‘99 21 20 50 -2.33 8 234
February '99 22 40 B0 -2.5 7.5 2.50
February '99 23 40 70 -2.16 75 2.67
February *99 24 50 20 2.5 6.83 217
February 99 25 40 70 -2 742 271
February '99 26 30 60 -2.16 116 250
February '99 27 30 50 -2 6.5 225
February 99 28] 20 50 2 7 2.50
March '9% 1 20 60 -5 7 2.25
March '99 2 20 50 -2.5 7.5 2.50
March '99 3 30 50 -2.5 167 2.59
March '9% 4 40 60 -1.33 7.92 2.80
March ‘68 5 50 80 -2.5 8 275
March '99 (] 40 70 -2.33% 8 2.84
March '99 7 30 60 -2.5 7.67 2.59
March ‘9% 8 30 50 -2.42 7.16 2.37
March 99 9 30 80 -2 7 2.50
March 99 1¢ 30 30 -2.33 7 2.34
March 99 11 30 70 -2 7 2.50
March ‘99 12 30 60 -2.33 6.67 2.17
March 99 13 20 50 -2 7.25 2.63
March '99 14 10 50 -2 7.33 2.67
March 99 15 30 50 -2.16 733 2.5¢
March '99 16 30 50 -2 8 3.00
March '99 17 30 50 -2.33 2.16 2.92
March '99 18 30 80 -1.33 9 3.84
March '9% 19 30 60 -2 9 3.50
March '99 20 40 80 -2 9.33 3.67
March '%9 2! 40 96 -2 9 3.50
March '99 22 50 90 -1.5 8.67 3.59
March '99 23 50 80 -2.16 8.33 3.09
March '99 24 40 70 -2 8.16 3.08
March '99 25 30 70 -2 7.83 2.92
March '99 26 30 70 -2.5 8 2.75
March '99 27 30 60 -1.25 8.5 3.63
March 99 28 30 o0 -1 7.33 3.17
March '99 29 30 &0 -1 867 3.84
[March *99 30 40 60 -2 7.83 2.92
March '99 31 30 50 -1.5 £ 3.25
April '99 1 30 S0 -2 42 8.58 3.08
Aprit '99 2 30 60 2 8.67 534
April '99 3 40 70 -1.5 8.67 359
April '99 4 30 50 -2 8.67 3.34
April '99 5 40 60 -1.5 9 375
April '9% 6 40 60 -183 8.58 338
Aprl '99 7 30 90 ~2 7.5 2.75
April '99 8 30 60 -1.67 7.33 283
April '9% 9 40 80 -1.25 725 3.00
April '09 10 30 60 -1.5 6.33 2.42
April '99 11 40 70 -2 7 2.50
April '99 12 30 70 -2 8.33 3.17
April '99 13 30 70 -1.5 8.5 3.50
April '9% 14 40 70 -2 8.42 3.21
April '99 15 40 70 -1.5 9.16 383
April '99 16 40 70 -1.5 10.5 4.50
April '99 17 8¢ 175 -1 10.5 475
April ‘69 18 120 160 -1.33 10.42 4.55
April ‘99 19 150 180 -1.67 1033 4.33
April '69 20 160 200 -2 9.57 384
April ‘69 21 180 230 -1.5 9 3.75
April ‘99 22 14¢ 250 -1.33 8.5 3.59 Turbidity
Apnl ‘9% 23 140 200 -1.67 8.31 333 Yearly MAX 740
April ‘99 24 150 200 -1.33 B 334 Yearlu AVE
April '99 23 150 200 -0.67 8.5 ‘392 Yearly MIN 200
Apnl '99 26 150 210 ~ -l 8.67 3.84
April '99 27 160 220 -1 8.58 3.79 MAX Ave 204
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- Turbidity (N.T.U) Halda River Water Level (icet) . Remark
Month Day Min. - Max. Average | Min. Maux. Avetage R i .
Apri) '99 28 120 -1 9 4.00 . |AVE Ave 174
April '99 20 100 067 . . 9.67 4.50 _|MIN Ave 143
April '99 30 100 -1.5 9.83 4.17 ] )
[May ‘99 1 70 -1 9.83 442 days(<100} 40|
[ May 99 2 80 142 9.83 421 Nov12-Apr1 6(<100) 121
May ‘99 3 60 .13 958 4.13 86 %
99 4 60 142 9.5 4.04 Novi2-Apri6{Ave)) 77

May '99 5 60 -1.33 9.25 1,96 Novi2-Apr16{<B0) 83|
May '99 6 70 -1 B 4.00 - 59 %
May '99 7 120 -1 ] 400 Nov12-Apr16{<60) 59|
May '99 [] 150 -1 [] 3.50 : 42 %
[May '99 9] 200 -1 7.67 3.34

[May ‘99 10] 720 1 g 3.50

May ‘99 bl 200 -1 8.16 3.58.

May ‘99 i2 150 1.5 9 3.7%

May ‘99 13 150 15 9.42 3.96

May '99 14 140 -1.33 10.16 4.42 ]

May '99 15 130 -1.33 10.5 459

[May 99 16 130 -1.33 10.58 4.63

May '99 17 160 -1.67 10.58 4.46

May ‘99 18] 210 .67 10.33 4.83

May ‘99 19 150 -1.67 10 4.17
IMay 99 20 80 15 10 425
IMay 99 21 30- -1 10.16 4.58
[May ‘99 22 30 -1 9 4.00
[May 99 23 120 0.16 8.75 4.30

May '99 24| 280 -1.16 8.5 367

May '99 25 200 0.3 8.5 4.09

May '9% 26 220 -1 9 4.00 '

[May '99 27 160 -1.25 967 421 !

[May ‘99 28 120 -1 9.67 4.34

[May '90 29| 120 [0 10.67 534 ‘

May ‘09 30 170 1 11 6.00

May '99 3l 350 0.42 11 571

June '99 1 180 0 10.67 534

June ‘99 2 100 0 10.16 5.08

June '99 3 100 0 10.08 5.04

June ‘99 4 150 -0.67 10 4.67

June ‘99 5 160 -0.67 9.16 4.25

 June 99 [ 190 0.5 9 4.25

[ June 99 7 2% -1.33 8 58 3.63

fune 99 8 300 -1.33 8.5 3.59

F!uE ‘99 o 290 1.5 9.16 3.83

Tune ‘99 10] 250 -1 10 4.50

[ June 99 1 260 -0.5 11.25 5.38

[June ‘99 12| 280 0 11.16 5.58

June '99 13 280 0 11 5.50

June '99 4] 260 -0.5 11 525

June 99 15| 220 0.25 11.16 5.46 J

June '99 16| 200 0 11.25 5.63 )

June '99 7] 230 -0.5 11.33 542 ;

June 99 18] 200 -0.75 10.5 4.88 ;

June '99 1ol 200 0.5 9.83 4.67 : )

June ‘99 20 150 -0.67 5.42 4.38 : 1

June '99 21 180 -0.83 95 4.34 | :

June 99 22 250 0 10 5.00

June '99 23 350 242 10.33 6.38

June '99 24] 450 3.5 11.33 7.42

June '99 25 500 2 10,67 6.34 !

June '99 26] 480 25 11 6.75 ;

June '99 27| 450 3.5 11.5 7.50 :

June '99 28] 400 3 11.5 7.25 i

June '99 2] 320 2.5 12 7.25 ]

June '99 30| 3250 3 11.58 7.29 |

July *99 1 250 2.83 11.83 7.33

July 99 2| 240 275 11.67 7.21

July '99 3 200 E] 1133 717 )

July '99 4 180 2.67 11 6.84 !

July '99 H 160 2 11 6.50

July '99 6 160 1.58 10.16 5.87

July '99 7 140 0.67 9.5 5.09 '

July '99 8 160 0.33 95 492

July '99 9 160 0.5 10.16 533

July '99 10 170 1 10.67 5.84

July '99 11 230 0.67 11.5 6.09

July '99 12| 600 2.83 13 7.92

July '99 13] 450 5.16 13.33 9.25

July '99 14 140 6 13.5 9.75

July '99 15 320 5.33 13.5 9.42 !

July '99 16 120 416 13 858 j
[ely 99 17 190 3.33 12 7.67

July '99 18 140 3 11.16 7.08

July '99 19 150 2 | 1067 634

July '99 20 180 2 10.67 6.34 ) .

July '99 21 290 2.5 10.16 6.33

July '99 22 160 i 9.5 575

July 99 23 180 I 9.92 . 506

July 99 24 150 2 10 6.00

Tuly '99 25] 190 1| 1033 567..

July '99 6] 180 0.5 10.5 550 ]

July '99 -27] . 180 -0.83 " 11 592
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Trirbidity (N.T.U) Halda River Water Levet (feet) Remark
Manth Day Min. Max__ | Ave Min. | Max. Averape
Tuly '99 28] 160 230 0.83 115 6.17
July '99 |29 160 240 1.16 11.42 6.29
July '98 30] 150 230 0.67 1142 " 6.05
[Tuty '99 3] 150 230 0.5 11.42 596
August ‘05 11w 220 083 1167 6.25
August ‘99 2[ 150 200 1 115 6.25
August ‘95 T 220 I 11 6.00
August ‘99 4] 140 200 [ 10.83 5.92
Auptst "99 s 120 200 1 10.5 575
August 99 6f 180 180 ] 10:67 584
[ August 69 7 o0 160 0.5 10.3 5.50
| August '99 3] 100 160 130 0.5 11 575
| Augusr 99 o 110 260 0.23 1133 5.83
August '99 0] 280 380 1.67 12.16 6.92
August '99 11| 350 540 1 12.16 6.58
[ August '99 12| 550 820 3 12.58 7.79
[ August 99 13[ 680 330 3 12.67 784
[ August '99 14| 600 780 333 125 792
August '99 15| 450 620 3 12.16 7.58 ]
August '90 16| 320 600 3 11.5 7.25
August '99 17| 156 380 242 11.16 6.79
August 99 18 120 130 1.83 10.5 6.17
August 99 19| 120 160 133 5.3 542
August '99 20| 120 160 1 908 5.04
| August '99 21| 136 150 1 8.5 4.75
August '99 22| 120 140 0 .75 438
August '99 23] 110 140 033 9 434
[ August ‘99 24 90 130 0.25 10 4.88
August ‘99 25 110 140 0.5 10.16 4.83
August ‘99 26 %0 130 0.5 10.67 5.00
August ‘99 27 130 330 0.67 1.5 6.09
Angust ‘99 28] 250 360 133 11.16 625
August ‘99 29| 240 150 1 12 .50
[ Aupust ‘99 30 200 250 1.5 12 6.75
August ‘99 31 180 230 133 11,42 6.38
[September 09 1 120 200 1 10.83 5.92
September '99 2 160 350 0.83 105 567
[September '99 3 30 190 0.67 10.16 542
| September '99 4] 130 180 155 025 10.33 5.29 !
[September 99 5| 120 180 150 0.5 93 450 ]
[September '99 s 100 160 130 0.5 9.42 4.46 T
September '99 7 50 125 0.58 9.75 517 i
[September 99] 8] 120 190 155 0.67 10.58 5.63
3 ber ‘99 o 100 170 135 05 1175 613
[September 99 0] 200 230 1 1133 6.17
[September '99] 1l 20 350 0.83 12.5 6.67
September '99) 12] 200 220 0.67 11.83 625
September '99] 3] 240 300 0.5 1116 583
S ber '09) 14] 160 240 [ 10.58 529
Sep ber '0% 15 100 230 0.33 10.33 5.33
5 ber '99) 3 90 180 135 0 9.67 484
September '99 7] 110 150 130 0 [ 225
[September ‘99 18 120 160 140 05 3 375
B ber 99 15[ 150 190 033 75 350
September '99 20] 160 280 016 75 3.67
|September 99 21 210 250 0.5 8.75 4.13
September 99 22| 210 280 0 967 434 i
September 99 23| 200 260 0 10.33 5.17 ;
|Sep '99) 24| 120 200 0 19.67 524
[September ‘99 25 100 140 130 058 10.5 4.96
rSeptember ‘90| 26 90 130 110 -0.5 10.42 4.96
September '%9 27 50 130 110 0.5 11 575
Septernber '99 28 90 120 105 -0.25 10.67 5.21
[Septemnber 99 29 90 120 105 0.42 10.33 496
|September '99) k) o0 140 115 £.5 9.67 4.59
October 99 1 30 110 95 -0.67 10.16 4.75
October 99 2 20 100 [ -0.33 9.16 4.42
QOctober 99 3 80 160 120 -1.33 858 363
October &5 4 50 150 120 -1 8 83 3.92
October '%9 5[ 100 140 120 067 9 447
October '99 s 90 120 105 -1 9.5 4.25
October '99 7 90 120 105 -0.67 983 4.58
Octaber '09 B 100 120 110 _1 10 4.50
October '9% 9 90 “120 103 -3.25 1¢.33 5.04
Ociobex '95 10 [ 120 105 0.5 10 475
October '99 11 90 120 105 -0.33 16 4.84
October '99 iz 90 120 105 6.5 9.67 1.59
October 99 13 80 120 160 0.5 9.83 4.67
October ‘90 14 70 110 90 -116 933 4.09
October 99 15 70 120 95 -1 [] 4.00
October ‘90 16 70 110 50 -1.33 9 384
Dctober ‘99 17 60 110 35 116 8.67 376
[October '99 18 70 110 50 -~ 016 95 4.6T
Ogober '99 19 70 120 95 2 9.08 5.54
October '99 20 70 120 95 0 9 450
[October ‘99 20 100 120 110° [ 967 484
[Gctober '99° 2 70 110 E 0 9.58 379
October '99 23 70 110 50 05 10.16 4,83
[Gctober '99 24 70 110 - %0 0.5 io 475
F)cimer"-;g 25 70 110 - 00 0.33 10.67 - 517
[Detober 95 26 70 110 [N R 10.83 492
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Tutbidity (N-1.0) Halda River Water Level (fect)
Month Day Min. Max. Averape Min. Max. Average

October '99 27 80 120 100 -1 10 4.50
Qctober ‘99 28 80 110 95 0.25 10.58 5.17
Dctaber 99 29 70 110 %0 0.33 10.83 5.58
October '99 30 70 110 %0 0.67 11.58 6.13
October '99 31 70 110 90 0.16 10.33 5.25
November '99 1 70 110 90 0.5 9.5 4.50
November ‘99 2 70 100 85 0.5 8.75 4.13
November '99 ] 70 100 35 -0.5 8.67 4.09
November '9% 4 60 100 80 -0.83 B.75 396
November '99 3 60 100 30 -1 8.43 192
November '99 [ 60 100 80 -1 8.83 392
November '99 7 40 10¢ 70 -1.25 9.5 413
November ‘99 [ 40 80 60 -1.33 9.16 3.92
[November 99/ 9 40 %0 65 -1.33 5.5 4.09
November '99) 10 40 90 65 1.5 9.67 4.09
Novettber '99 11 40 80 60 2 9.5 3.75
November '99 12 40 30 60 2 833 3.17
November '99 13 40 60 50 233 833 3.00
November 99 14 40 70 55 -2 ] 3.00
November ‘99 15 40 70 55 -2.16 542 3.13
November '99 16 40 70 55 133 8.75 371
[November '99 17 40 10 55 -1 %.16 3.58
November '99 18 40 70 53 -1.33 8.16 3.42
November '99 19 40 60 50 2 .67 334
Novernber 99 20 40 60 50 233 8.67 3.17
November '99 21 40 60 50 167 9 367
November '99 22 40 ) 50 233 9.33 3.50
Novembet '99 23 40 70 55 2.5 9.5 3.50
November '99 24/ 40 70 55 2.5 9.16 333
November '99 25 40 80 60 2 9.08 3.54
(November ‘99 26 60 110 85 2.5 883 17
HNovcmber 99 27 70 11¢ 90 25 .33 292
[November '99 28 90 120 105 -2.67 9 317
November '99 29 %0 110 100 -2.83 8.67. 2.92
November '99 30/ 90 120 105 2.83 7.75 246
December '99 1 60 100 80 -2.67 75 242
December '99 2 50 100 75 -2.67 1.5 242
December '99 3 60 100 20 -2.33 7.5 2.59
December 99 4 60 100 80 -2.25 7.5 2.63
[ Decemiber '9% H 60 100 80 2 7 2.50
| December '99 6 60 110 85 -2.33 7 2.34
December ‘99 7 60 100 80 -2.33 758 2.63
Decentber '99 [l 60 110 85 216 7.58 271
December '99 9 70 110 %0 233 7.5 259
December 99 10 70 120 95 2 7.67 284
December '99 11 100 150 125 -1.25 33 354
December ‘99 12 100 150 125 -1.33 [ 159
December ‘99 13 100 140 120 -2 1.33 2.67
December %99 14] 100 150 125 2 1.33 2.67
December *99 15[ 100 160 130 216 7 242
December '95 16 50 120 105 -2.16 7 242
December '95 17 20 120 100 2 7.16 258
December ‘99 18 %0 120 105 2.5 7.5 2.50
December ‘99 19 0 100 BS 2.33 8.16 292
December ‘99 20 70 100 85 2.5 7.33 2.42
[Dccember 59 21 60 90 75 2,16 867 3.26
December '99 22 60 80 70 -2.16 § 2.02
December '99 23 70 110 90 -2 85 3.25
December '99 24 80 100 50 -2 9.25 3.63
December '99 25 0 90 80 2 9.5 3.75
December *99 26 70 110 50 2 9 3.50
December '99 27 80 110 95 -1.67 9 167
December '99 28 90 120 105 -2.33 8.16 292
December '99 29 80 110 95 2.5 7.33 242
December ‘99 30 90 120 105 -2.33 7 234
December ‘99 Y 80 120 100 -2.42 6.75 217
January '00 1 80 120 100 233 .33 225
January '00 2 30 120 100 -2.16 55 167
January '00 3 80 120 100 2 [ 3.00
January '00 4 B0 120 100 25 7.42 246
January '00 S 70 100 85 -2.33 733 2.50
January '00 6 60 % 75 233 7.42 255
Janary ‘00 7 60 90 75 -2.42 7 2.29
January ‘00 8 60 80 70 -2.16 7 242
Tanuary ‘00 9 60 B0 70 -2 7.5 2.75
January ‘00 10 60 80 70 .2.16 742 2.63
January ‘00 11 60 30 70 -5 6.83 2.17
Tanuary '00 12 50 30 65 233 7.36 2.42
January '00 13 50 70 60 25 7.33 2.42
JFanuary '00 14 40 70 55 25 733 2.42
January '00 15 40 60 50 -2.5 7 2.25
January '00 16 40 60 50 2.5 7.42 2.46
January ‘00 17 40 &0 50 -2.67 733 233
January '00 18 40 60 50 2.5 783 267
January '00 19 40 &0 S0 2.5 6.16 183
January '00 20 40 60 50 -2 7.5 275
Janwary '00 21 40 50 45 -2 8 3.00
January '00 22 40 60 50 216 8 292
January '00 23 40 60 50 2 [ 3.00
January '00 24 50 100 75 15 8 3325
Ilanuary '00 25] &0 100 80 2 7.35 2.88
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Turbidity (N.T. Halda River Water Level (feet) Remark
Month Day Min. Max. Min, Max. Average
Junuary 00 26 50 90 2.5 7.33 242
January '00 27 60 100 2,16 7.33 2.59
January '00 28 60 %0 -2.25 6.5 2.13
January '00 29| 50 80 -2 6.5 225
Tanuary '00 30 50 70 -1.33 6.5 234
January ‘00 31 50 70 2 6.67 234
February "00 1 40 70 -1.83 5.5 1.84
Febuary '00 2 50 70 -2.33 6 1.84
February '00 3 40 60 -2 7 2.50
February '00 q_ 30 50 -1.75 75 2.88
February '00 5 30 50 2 1.5 275
Febryary '00 [ 3 40 -2.16 7.5 2.67
February '00 7 30 40 -1.83 7.75 2.96
February ‘00 8 30 40 2 7.83 2.92
February 00 9 30 40 2.83 8.16 2.67
February ‘00 10 30 40 -2.08 8 2.96
February '0¢ 11 25 40 2.81 ] 2.59
February '00 12 25 40 233 75 2.59
Februaty '00 13 35 50 233 7 234
February ‘00 14 35 45 242 7. 229
February '00 i3 15 40 242 6.67 2.13
February '00 16 30 40 -2.33 7.67 2.67
February '00 17 25 5 216 6.5 217
February '00 18 25 35 2 8 3.00
February '00 19 25 15 -2.16 7.5 2.67
February '00 20 25 45 213 3 284
February ‘00 21 20 40 2 3 3.00
February ‘00 12 30 45 -2.33 7.83 2.75
February '00 23 30 45 2.33 7.83 275
February '0G 24 30 45 2.5 767 2.59
February '00 25 25 40 -2.33 7.5 259
February '00 26 25 40 -2.33 65 209
February '00 27 25 35 -2.58 7 221
February '00 28 15 40 225 6.16 1.96
|February '00 29 20 35 -2 623 2.13
[March 00 1 25 40 -2 6.5 225
March '00 2 30 45 -1.16 6.67 276
March '0¢ 3 30 40 -1.58 7.3 2.96
March '00 4 25 40 -1.67 1.5 292
March '00 5 30 40 -2 125 3.13
March '00 [ 25 40 -1.58 8.5 3.46
March '00 7 30 40 2 3.67 134
March '00 8 30 45 -1.33 8.83 3.75
March '00 9 30 45 2 9 3.50
March '00 10 30 45 -1.67 9 3.67
March '00 11 30 45 15 5.83 3.67
March '00 12 30 45 _2.25 3.5 3.13
March '00 13 38 50 -1.33 8.58 363
March ‘00 14 5 50 -1.67 8 3.17
March '00 15 40 60 2.33 % 284
March '00 16 70 110 -1.5 7 275
March '00 17 120 180 -1.33 116 292
March '00 18] 2o 280 -183 8.67 342
March '00 1] 230 300 -1.33 516 3.67
March '00 20 180 250 -1.325 9 3.88
March '00 21 119 180 145 167 9.25 379
March ‘00 22 100 140 120 -5 9.16 3.83
March '00 23 100 140 120 -1.83 9 359
March ‘00 24 100 130 115 _1.83 3.67 342
March "00 25 110 140 125 -1.67 8.83 3.58
March '00 26 100 130 115 167 8 3.17
March ‘00 27 0 120 100 -1.33 7.67 3.17
March ‘00 28 70 110 90 167 7 2.67
March ‘00 29 60 90 75 167 6.67 2.50
March '00 30 50 30 65 0 1.5 3.75
March ‘00 31 40 70 55 -0.67 7.25 3.29
April '00 1 30 50 40 -1.75 767 2.96
[ April '00 2 30 50 40 -1.75 38 3.42
April ‘00 3 30 50 40 -1.58 3.75 3.59
April ‘00 4 30 0 435 158 9.33 4.13
April '00 5 30 50 40 -1.42 9.5 4.04
April '00 6 30 50 40 -1.57 10 417
April '00 7 30 50 40 -1.58 10.16 4.29
April ‘00 [ 30 60 45 -2 10 4.00
April '00 9 30 60 45 2 9.5 175
April '00 10 30 50 45 -1.33 8.75 3.46
April '00 11 30 50 45 13 9 375
April '00 12 30 60 45 -1.5 8.25 338
April ‘00 13 40 54 52 -1.67 3 317
April '00 14 48 60 54 L5 £.33 342
April ‘00 15 28 60 44 -1.67 833 333
[ April ‘00 16 30 60 45 -1.5 8.16 333
April '00 17 36 60 48 133 8.5 159
| April '00 18 36 60 43 1.5 9.33 3.92
April '00 19 39 38 49 -1.33 9.5 4.0%
April 00 20 35 &0 48 -1.67 9.5 3.92
| April 00 21 35 55 45 _1.25 925 400
April 00 22 30 58 a4 -1.25 9 3.88
[April ‘00 23 30 55 43 -1.25 [] 3.88 Turbidity
April '00 24 40 65 53 -1.25 9 3.88 Yearly MAX 830
[April '00 25 50 70 60 -1 8.5 375 Yearlu AVE
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Turbidiry (N.T.U} Halda River Water Level (feet Remark
Month ‘Day Min. Max | Average | Min. Max. . | Average E
April ‘00 . 26] .58 120 29 -1.83 7.5 T 234 Yearly MIN 20
| Apeil '00 27 100 280 833 | 392 .
April '00 28] 260 350 783 4.50 MAX Ave 173
Apnl 00 29| 220 300 3.5 400 AVE Ave 145
April 00 30 120 240 $.33 4.67 MIN Ave . 116
May 00 1 150 260 9.5 425 .
May '00 2 250 390 9.3 450 MAX Avein 2 years . 189
May '00 i 250 420 10.58 5.00 AVE Ave in 2 years 159
[May ‘00 4 170 380 11 525 MIN Avein 2 years 130
[May '00 5 150 260 i1 5.50
May ‘00 6] 120 180 11 5.25 days(<100) ] 73]
[May '00 7 [ 160 10.67 484 Octh4-Apr26(<100) 165
May ‘00 8 60 110 1067 5.00 95%
May '00 9 50. 100 10 4.67 Oct14-Apr26{Ave) 76r
[May 00 10 50 110 9 4.25 Det14-Apr26(<80) 118
May 00 1 50 100 .5 3.75 58%]
May '00 12 40 100 B 16 342 Oct14-Apr26(<60) 90
May '00 13 40 %0 8.33 434 52%
May '00 14 40 20 9.13 425
May ‘00 15 40 80 95 | a4z
[May ‘00 16 20 20 10.33 5.00
[May '00 17 40 30 10.83 5.58
[May ‘00 13 70 150 11 5.50
[May 00 19 100 260 1l 5,50
May "00 20] 60 580 10.83 592
00 21 510 620 10.5 525
May '00 22| 150 520 10.5 500
IMay ‘00 23 150 3l0 10.16 5.08
IMay ‘00 24 240 400 10.58 6.63
IMay ‘00 25 350 460 10.5 638
|May 00 26] 500 750 10.83 6.58
[May '00 27500 700 9 5.50
[May '00 28] 450 640 8.83 504
[May ‘00 29 450 600 9.67 5.50
[May 00 0| 450 530 10.5 6.25
May ‘00 3] 450 600 10.83 592
June ‘00 1 300 450 11 575
June '00 2] 280 440 11 534
June '00 3] 280 420 11 35.50
June ‘00 4 300 450 11.67 5.84
Junc 00 s| 280 430 12 6.17
June '00 s] 300 420 12.16 65.33
June 00 7[00 420 11.5 5.15
Tune 00 3] 300 450 10.16 5.58
June 00 9] 200 420 10 5.34
June '00 0] 300 420 9 5.00
June 00 N EE 400 9.67 4.84
June 00 12] 320 400 10.5 5.75
hune 00 13 340 420 10.75 5.38
 June "00 14 340 430 10.67 5.84
[Junc "00 15| 320 410 10.5 5.33
[June 00 16] 340 420 11 5.67
June "00 17] 320 430 1125 5.79
Tune '00 18] 330 420 11.5 6.17
[June '00 19| 340 450 11.16 558
[June 00 26] 340 460 11.42 6.21
June 00 21] 400 550 11.25 6.29
[June '00 22| 340 460 10.83 5,67
June '00 23 300 420 10 534
June '00 24 a00 550 10.5 5.75
June '00 25 450 600 10.5 6.59
hume '00 26| 290 380 10.42 538
Jung '00 27] 250 300 10 525
June '00 28] 200 280 10.67 5.67
June ‘00 29 180 240 11.25 506
Tune '00 30 160 220 1.5 6.00
July 00 1 170 220 11.67 6.05
July "00 2 160 210 11.67 6.00
July '00 3 150 200 11.67 5.84
Juty ‘00 4] 150 200 12 6.00
Tuly '00 5[ 150 210 11.5 5.75
July 00 6| 150 200 11.33 5.67
July '00 7 150 200 11 5.50
Tuly ‘00 [ 140 200 10.33 5.42
July ‘00 o 150 210 10.67 5.50
July '00 10 140 210 [11) 5.25
Tuly '00 11 140 200 9.5 475
Juiy 00 12| 120 200 11 6.00
uly ‘00 13 120 190 11 5.84
Juiy '00 14] 120 180 11.33 6.08
?my ‘00 15] 140 200 11.33 6.00
July '00 18] 140 220 115 592
Tuly 00 17 150 220 11.83 6.33
July '00 18 180 450 125 775
July '00 19] 450 600 12.83 567
‘[Juty 00 20 480 600 12.83 7.67
{3uly 00 21 400 . 500 125 7.25
{July ‘00 22] 500 400 1133 6,67
Jhuly ‘00 23 150 . 200 B 10.5 592
Tuly ‘00 24] 140 220 10,5 ‘502
Luly 00 - 25 170 250 10.5 5.50
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Turbidity (N.T.U} | Halda River Water Level (feer) Remark
Month Day Min. Max. Avcra Min. Max. Average

July '00 26 250 320 = 05 10.33 5.42

July '00 27 240 300 0.33 10.83 5.58

| July 00 28 220 280 0.33 10.67 5.50

July 00 29 200 280 033 11.16 '5.75

July 00 30 150 200 ¥ Q 133 5.67

| July "00 31 a 12.42 6.21

Total Date §22 dayy Average 173 (1 May 1998 to 30 july 2000)

Average 130 189 15¢ in 2 years (1 May 1998 to 31 April 2000)

Total 731 days | - 293 days s at more than Average turbidity (159} to 30 july 2000
40% |

495 |, . . Days at more than 100NTU of turbidity to 30 July 2000
68 % .
Note : | Harch potion means daily average turbidity is more than the average turbidig {173).
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Date (1 May 1998 to 30 July 2000)

Figure 4.1-1-4 Turbidity and Water Level at Intake Point of Harda River
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