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TABLE A.2.7 PROBABLE ONE-DAY RAINFALL

Unit : mm

Return Gumbel Pearson Harzen Log-Normal Maximum
Year I1I ( IWAIL )

10000 1168 1147 1053 1140 1168

1000 935 894 842 890 ' 935

200 771 729 700 728 771

100 701 661 642 661 701

50 630 594 581 594 630

20 536 505 501 507 536

10 463 440 438 440 463

5 387 371 374 371 387

2 272 268 271 268 272

PROBABLE TWO-DAY RAINFALL

Unit : mm

Return Gumbel Pearson Harzen Log-Normal Maximum
Year ITI ( IWAL )

10000 1674 1799 1208 1387 179%

1000 1339 1381 1032 1165 1381

200 1104 1114 894 985 1114

100 1003 1003 845 906 1003

50 901 895 781 827 901

20 765 751 696 718 763

10 661 647 619 631 661

5 551 538 541, 538 551

2 386 378 398 388 398

PROBABLE THREE-DAY RAINFALL

Unit : mm

Return Gumbel Pearson Harzen Log-Normal Maximum
Year 11T { IWAL )

10000 1849 1999 1273 1360 1999

1000 L1486 1551 1110 1189 1551

200 1231 1260 g73 1037 1260

100 1122 1140 930 969 1140

50 lo1l 1021 867 898 1021

20 B64 B63 783 798 B64

10 752 748 703 715 751

5 632 626 623 622 632

2 434 446 470 464 470
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TABLE 2.2.8

DEW POINT TEMPERATURE

-]

Cyclone GERVAISE Unit c
VACOAS PLAISANCE

Time 5/Feb. 6/Feb.  7/Feb. 5/Feb. 6/Feb. 7/Feb.
00 20.4 22,2 21.9 22 24,6 21.8
o1 22.1 24.6 22.5
02 23,1 24,8 23.9
03 22.6 24 .4 24.7 23.3
04 22.5 25 24,4 23.3
05 21.9 24,6 24.6 23.3
06 23 21.6 22.7 24,6 24.6 22.3
07 21.7 24,3 24,3 23.1
08 21.7 23.8 24.2 22.8
09 21.4 21.9 22.9 24.3 24.7 23
10 21.8 24.2 24,5 23.5
11 21.8 24.8 24.5 24
12 21.9 21.9 23.1 24,9 24.5 24.1
13 21.6 25.8 264 .1 23.1
14 21.7 24.8 23.9 22.9
15 22.6 24.6 24.4 22.7
16 23 24,7 24,9 22.8
17 23.2 24,6 24 .7 23.3
18 22 23 22.4 24,2 24.7 23.2
19 22.3 23,9 23.8 22.9
20 22 23.7 23.7 22.8
21 24.2 23.4 22.7
22 22.5 22.8
23 22
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TAELE A.3.2 RATING TABLE (1/4)

W03 W4 Wo5 W08 H10 K13

Diﬁcharg Height Discgarge Height D1scgarge Height D1s§harge Helght Discharge Height Disgharge Height
{n'/sec) (m) (m/sec) (m) (m'fsec) (m) (m“/sec) {(m) (m'/sec) {m) (m”/sec} (m)

0.000  0.00 0.000  0.00 ¢.000  0.00 0.000  0.00 0.05 -0.02 0.000 0.00
0.004 0.01 0.008 0.01 0.008 ©.01 0.004 .01 0.10  0.07 0.010 0.01
g.011  0.02 0.022  0.02 0.022 0.02 0.011  0.02 0.15  0.10 0.027  0.02
0.619  0.03 0.039  0.03 0.038  0.03 0.019 0,03 0.20 0.12 0.049  0.03
0.029  0.04 0.059  0.04 0.058  0.04 0.028  0.04 0.25  0.13 0.074  0.04
0.040  0.05 0.082  0.05 0.080 0.05 0.039  0.05 0.30  0.15 0.102  0.05
0,053  0.06 0.107  0.06 0.104  0.06 0,051 (.06 0.35  0.17 0.133  0.06
0.066  0.07 0.134  0.07 0,131 0.07 0.064  0.07 0.40  0.18 0.167  0.07
0.08¢  0.08 0.163  0.08 0.159  0.08 0.078 0.08 0.45  0.19 0.203  0.08
0.005  0.0% 0.193  0.09 0.189  0.09 0.092  0.09 0.50  0.20 0.241  0.09
0.111  0.10 0,226 0.10 0.220 0.10 0.108 0.10 0.55 0.21 0.282  0.10
0.127 0.1 0.260  0.11 0.283 0.11 0.124 0.11 0.60 0.23 0.324 0.11
0.145  0.12 0.295  0.12 0.288  0.12 0.141  0.12 0.65 0.24 0.368  0.12
0.163  0.13 0.332  6.13 0.324  0.13 0.158  0.13 0.70  0.25 0.414 © 0.13
0.181 ~ 0.14 0.370  0.14 0.361 0.14 0.177  0.14 0.80  0.26 0.462  0.14
0.201  0.15 0.410  0.15 0.399 0.15 0.196  0.15 0.80 0.28 0.5811  0.15
0.221  0.16 0.450  0.16 0.433 0,16 0.215  0.16 1.00  0.30 0.562  0.16
0.242  0.17 0.493  0.17 0.480 0.17 0.235  0.17 1.50 0.28 0.614  0.17
0.263 0.18 0.536  0.18 0.523  0.18 0.256 0.18 2.00 0.29 0.668 0.18
0.285 0.19 6.581  0.19 0,566  0.19 0.277  0.19 2.50 0,31 0.723  0.19
0,306 0.20 0.627 0,20 0.611  0.20 0.29%  0.20 3.00 0.34 0.780  0.20
0.331 0.2t 0.674  0.21 0.657 0.21 0.321  0.21 3.50  0.37 0.838 0,21
0.36  0.22 0.722  0.22 0.704  0.22 0.344 0.22 4.00  0.39 0.897  0.22
0.379  0.23 0.771 0,23 0.752 0,23 0.368  0.23 4.50 0.42 0.958  0.23
0.404  0.23 0.821  0.24 0.801  0.24 0.391 0.2 5.00 0.45 1.020 0.24
0.430 0.25 0.873  0.25 0.851  0.25 0.416  0.25 5.50 0.47 1.083 0.25
0.456  0.26 0.926  0.26 0.902  0.26 0.441  0.26 6.00 0.49 1.147  0.26
0.482  0.27 0.979  0.27 0.955  0.27 0.466  0.27 6.50 0,51 1,212 0.27
0.509  0.28 1.034  0.28 1.008  0.28 0.492  0.28 7.00 0.53 1.279  0.28
0.537 0.29 1.090  0.29 1.062  0.29 0.619  0.29 7.50  0.55 1.347  0.29
0.565  0.30 1.146  0.30 1,118 0,30 0.546  0.30 8.00  0.57 1.416  0.30
0.584  0.31 1.204  0.31 .174 0. 0.573 0.3 8.50  0.59 5.50  0.64

1.50  0.45 1,263 0.32 1.231 0.32 0.600 0.32 9.00  0.61 6,00 0,65
2.00 0.4 1,323 0.3 1.290  0.33 0.630 0.33 9.50 0.63 6.60  0.66
2.50  0.49 1.384 0.3 1.349  0.34 0.659 0.34 10.00  0.64 7.00 0.66
3.00 0,51 1.446  0.35 1.408  0.35 0.688  0.35 11.00  0.69 7.50  0.67
3.50 0.53 1.508  0.36 1.470  0.36 0.718  0.36 12.00 0.72 8.00 0.68
4.00  0.55 1.672  0.37 1.533  0.37 0.748  0.37 13.00  0.75 8.50 0.68

4.50  0.57 1.637  0.38 1.596  0.38 0.779  0.38 14.00 0.79 9.00  0.69

5.00 0.58 1.703  0.39 1.660 0,39 0.810  0.39 i5.00  0.81 9.50 0,69

5.50 0,60 1.769  0.40 1.725  0.40 0.842  0.40 16.00 0.82 10,00  0.70

6.00 0.61 1.837 04 1791 0.4 0.874 041 17.00  0.84 11.000 0.7

6.50  0.563 1.906 0.42 1.857  0.42 0.906 0.42 18.00 0.8 12.00  0.72

7.00  0.64 1.978  0.43 1.926 0,43 0.939 043 19.00 0.87 13.00  0.73

7.50  0.65 2.046  0.44 1,994 0.44 0.973  0.44 20.00 0.88 14,00 0.74
8.08  0.67 2,117 0.45 2,063  0.45 1.007 0.45 22,00 0.0 15.00 0.75
8.50  0.68 2.189 0,46 350 0.62 1.041  0.46 24.00  0.94 16.00  0.76

9.00  0.69 3.50  0.61 4,00 0.64 1.076  0.47 26.00 0,97 17.00 0.76

9.50  0.70 4.00  0.63 4,50  0.65 .11l 0.48 28.00 0.99 18.00 0.77
10.00  0.72 4.50  0.64 5,00 0.67 1.147  0.49 30.00  1.02 15.00 0.78
11.00  0.74 5.00  0.66 5.50  0.68 1.183  0.50 32.00 1.04 20,00 0.79
12.00  0.76 5.50  0.67 6.00 0.70 1.219  0.51 31.00  1.06 22.00  0.80
13.00  0.78 6,00 0.69 6.50 0.71 1.256  0.52 36.00 1.08 24.00  0.82
14.00  0.80 6.50  0.70 7.00  0.73 1,293 0.53 38.00 1.1l 26,00  0.83
15.00  0.82 7.00  0.71 7.50  0.74 1.331  0.54 40.00 1.13 28.00 0.8
16.00 0.84 7.50  0.73 8.00 0.76 1,369  0.55 45.00 1.18 30.00 0.86
17.00  0.86 8.00 0.74 8.50 0,77 1.408  0.56 50.00 1.22 32.00 0.87
18.00  0.88 8.50 0.75 9.00 0,79 l.a4r  0.57 55.00 1.27 34,00 0,89
19.00  0.90 9.00  0.77 9.50  0.80 1.487  0.58 60.00 1.31 36.00  0.50
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TABLE A.3.2  RATING TABLE (2/4)

Wo3 HO4 HO5 Woa W10 W13
Digcharg Height Discgarge Height Discgarge Height Disgharge Height Discgarge Hetight Disgharge Height
(mofsec) (m)  (m"/sec) (m (m“/sec) (m} (m'/sec) (m) {m/sec) (m) (m”/sec) {m)

20.00 0.92 9.50 0.78 10.00 ¢.81 1.527 0.59 65.00 1.35 38.00 0.91
22.00 0.97 10.00 0.80 11.00 0.84 1,567 0.60 70.00 1.39 40.00 0.92
24,00 1.0 11,00 0.83 12.00 0.86 1.608 0.61 75.00 1.42 45.00 0.95
26.00 1.05 12.00 0.85 13.00 0.88 2.50 0.76 80.00 1.46 50,00 0.98
28.00 1.08 13.00 0.88 14.00 0.90 3.00 0.7% 85.00 1.50 55.00 1.01
30.00  1.12 14.00 0,90 15,00 0.9t 3.50 0.8 90.00  1.53 60,00  1.04
32,00 1.14 15.00 0.92 16.00 0.93 4.00 0.83 95.00 1.56 65.00 1.06
34.00 1.17 16.00 0.94 17.00 0.94 4.50 0.84 100.00 1.59 70,00 1.09
36.00 1.20 17.00 0.95 18.00 0.96 5.00 0.86 105.00 1.62 75.00 1.11
38.00 1.23 18.00 0.97 19.00 0.97 5.50 0.88 110.00 1.64 80,00 1,13
40,00 1,25 19.00 0.98 20.00 0.99 6.00 0.89 115.00 1.68 85.00 1.15
45,00 1.3 20.00 0.99 22.00 1.1 6.50 0.91 120,00 1.71 90.00 1.17
50.00 1.37 22.00 1.02 24.00 1.04 7.00 0.92 125,00 1.74 95,00 1.19
55.00 1,42 24.00 1.04 26.00 1.07 7.50 0.94 130.00 1.77 100.00 .21
60.00 1.47 26.00 1.07 28.00 1.09 8.00 0.95 135.00 1.80 105.00 1.23
65.00 1.52 28,00 1.09 30.00 1.1 8.50 0.97 140,00 1.82 110.00 1.25
70.00 1.57 30.00 1,12 32.00 1.14 9.00 0.98 145.00 1.85 115.00 1.27
75.00 1.61 32.00 1.14 34.00 1.16 9.50 0.99 150.00 1.87 120,00 1.29
80.00 1.66 34.00 1,16 36.00 1.18 10.00 1.01 155.00 1.90 125.00 1.31
86,00 1.70 36.00 1.18 38.00 1.20 11.00 1.03 160.00 1.92 130.00 1.33
90.00 1.74 38.00 1.20 40,00 1.22 12.00 1.06 165.00 1.95 135,00 1.34
95,00 1.78 40.00 1.22  45.00 1.27 13.00 1.08 170.00 1.97 140.00 1.36
100.00  1.82 45.00 1.27 50.00 1,32 14.00 1,10 17500 1.99 145,00 1.38
105.00 1.86 50.00 1.32 55,00 1.36 15.00 1.13 180.00 2.02 150.00 1.40
110.00 1,90 55.00 1.36 60.00 1.41 16.00 1.15 185.00 2.04 155.00 1.41
115,00 1.94 60.00 1.41 65.00 1.45 17.00 1.17 190.00 2.06 160.00 1.43
120,00 1,98 65.00 1.45 70.00 1.49 18.00 1.19 195.00 2.08 165,00 1.45
125.00 2.01 70.00 1.49 75.00 1.53 19.00 1.21 200.00 2.10 170.00 1.46
130,00 2.05 75.00 1.53 80.00 1.57 20,00 1.24 205.00 2.12 175.00 1.48
135.00 2.08 80.00 1.57 85.00 1.60 22.00 1.32 210.00 2.14 180.00 1.48
140.00 2.12 85.00 1.61 90.00 1.64 24,00 1.36 215.00 2.17 185.00 1,51
145,00 2.15 90.00 1.65 95.00 1.68 26,00 1.41 220,00 2.18 190.00 1.53
150.00 2.18 95,00 1.68 100.00 1.71 28,00 1.44 225.00 2.20 195.00 1.54
155,00 2.21 100.60 1.72 105.00 1.75 30.00 1.47 230.00 2.22 200.00 1.56
160.00 2.25 105.00 1.75 110,00 1.76 32.00 1.49 235.00 2.24 205.00 1.57
165.00 2.28 110.00 1.79 115.00 1.81 34.00 1.51 240.00 2.20 210.00 1.59
170.00 2.3 115.00 1.82 120,00 1.85 36.00 1.54 245.00 2.28 215,00 1.60
175.00 2.34 120.00 1.85 125.00 1.88 38.00 1.66 250,00 2.30 220.00 1.62
180.00 2.37 125.00 1.89 130.00 1.091 40,00 1,58 255.00 2.32 225.00 1.63
185,00 2.40 130.00 1.92 135.00 1.04 45,00 1.63 260.00 2.34 230.00 1.65
190.00 2.43 135.00 1.95 140.00 1.97 50.00 1.68 265,00 2.35 235.00 1.66
195.00 2.46 140.00 1.98 145.00 2.00 §5.00 1.73 270.00 2.37 240,00 1.67
200.00 2.49 145.00 2.01 150.00 2.03 60.00 1.78 275.00 2.39 245,00 1.69
205.00 2.51 150.00 2.04 155.00 2.06 65.00 1.82 280,00 2.41 250,00 1.70
210.00 2.564 155.00 2.07 160,00 2.09 70,00 1.87 285.00 2.42 255.00 1.72
215.00 2.57 160.00 2.10 165.00 2.12 75.00 1.91 290.00 2.44 260.00 1.73
220.00 2.60 165.00 2.13 170.00 Z2.14 80.00 1.95 295.00 2.46 265.00 1.74
225.00 2.62 170.00 2.16 175.00 2.17 85.00 1.99 300.00 2,48 270.00 1.76
230.00 2.65 175.00 2.19 180.00 2.20 90.00 2.03 305.00 2.49 275.00 1.77
235.00 2,68 180.00 2.22 185,00 2.23 95,00 2.07 310,00 2,51 280.00 1.78
240.00 2.70 185.00 2.24 190,00 2.25 160.00 2.10 315.00 2.53 285.00 1.80
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TABLE A.3.2 RATING TABLE (3/4)

W03 Ho4 HO5 K08 W10 W13
Digcharg Height Discgarge Haight Discgarge Helight Disgharge Height Discgarge Height Disgharge Reight
(m°/sec) (m)  (m°fsec) (m) (m/sec) (m) (m7/sec) (m)  (m"/sec) {m) (m*/sec) (m)

245,00 2,73 190.00 2,27 195,00 2.28 105,00 2.14 320,00 2,54 200.00 1.81
250,00 2.76 195.00 2.30 200,00 2.30  110.00 2,18  325.00 2.56 295.00 1.82
255,00 2,78 200,00 2,32  205.00 2,33 15,00 2,21  330.00 2,58  300.00 1,84
260.00 2.81 205.00 2.35 210,00 2.36 120.00 2,25  335.00 2.59  305.00 1.85
265,00 2.83 210,00 2,38 215.00 2.38 125,00 2.28 340,00 2.61 310.00 1.86
270,00  2.85 215,00 2,40 220.00 2.41  130.00 2.32 345.00 2.63 315.00 1.88
275,00  2.88 220,00 2,43 225.00 2.43 135.00  2.3%  350.00 2.64  320.00 1.89
980,00 2,90 225,00 2,45 230.00 2.46  140.00 2,38 35,00  2.66  325.00  1.90
986.00 2,93 230,00 2,48 235,00 2.48 14500 2,41 360,00 2.67  330.00 1.92
200,00  2.95 235,00 2,51 240.00 2.50 150.00 2.45  365.00 2.69 335,00 1.93
205.00 2,97 240,00 2,83 245.00 2,53 155.00 2,48 370.00 2.71 340.00 1.9
300.00 2,99 245.00 2.56 250,00 2.55 160.00 2,51 375,00 2.72 345.00 1,95
305.00 3.02 250,00 2,58 255,00 2.57 165.00  2.54 380,00 2.74 350.00 1.97
310,00 3.04 255.00 2,60 260,00 2.60 170.00  2.57 385.00 2,75  355.00 1.98
315,00 3.06 260.00 2.63  265.00 2.62 175.00  2.60 390.00 2.77 360,00 1.99
320,00 3.08 265,00 2.65 270,00 2.64 180.00  2.63  395.00 2,78 365.00 2,00
325,00 3.10 270.00 2.68  275.00 2.67 185.00 2.66 400.00 2.80 370.00 2.01
330.00 3.12 275,00 2.70 280,00 2.69%  190.00 2.69 420,00 2.86 375,00 2.03
335,00  3.14 280,00 2,72 285.00 2.71 185.00 2,71  440.00 2,92 380.00  2.04
340,00 3,16 285.00 2.75 290.00 2,73 200.00 2.74  460.00 2.97 385.00  2.05
345,00 3.18  290.00 2,71 205,00 2.76 205.00  2.77 480.00 3.03 350.00 2.06
350,00 . 3,20 295,00 2,7¢ 300.00 2.78  210.00 2.80  500.00 3.08  395.00 2,07
355.00 3.22 300,00 2.82  305.00 2.80 215.00 2.8z 550,00 3.22 400.00 2.09
360.00 3.24  305.00 2.84 310,00 2.82 220.00 2.85  600.00 3,34 420,00 2.13
366.00  3.26 310,00 2,86 315.00 2,84 225,00 2,88 6%0.00 3.46 440,00 2,18
370.60 3,28 315,00 2.88 320,00 2.86 230.00 2.90 700.00 3.58 460,00 2.22
375.00 3.30 320,00 2.91 325.00 2.88  235.00 2.93 750.00 3.70 480.00 2.27
0.0 3,32 325.00 2,93 330.00 2.50 240,00 2,96  800.00 j.a 500,00 2.3
385.00 3.33 330.00 2.95  335.00 2.93 245.00 2.98  850.00 3.92 550.00 2.42
390,00 3,35 335,00 2,97 340,00 2,95 250,00 3.01 900.00 4.03 600,00 2.52
395,00  3.37 340,00 2,99 345.00 2,97  255.00 3,03 950.00 4.14  650.00 2.62
400.00 3.30 345.00 1,02 350.00 2.99 260.00  3.06 1000.00 4,24 700.00 2,72
420.00  3.46  350.00 3,04 355.00 3.01 265.00  3.09 1100.00  4.44 750.00  2.82
440,00 3.54  355.00 3.06 360.00 3.03 270.00 3.1l 1200.00 4.64  B00O.00 2,01
480.00 3.68 365,00 3.10  370.00 3.07 280.00  3.16 1400.00 5.02 900.00 3.09
500,00 3.75 370.00 312 375.00 3.09 285.00 3,18 1500.00 5.20 950.00 3.18
550,00 3.8 375.00 3.4 38000 3.11 290.00  3.21 1600.00 5.37 1000.00 3.26
500,00 4,05 380.00 3,16 385.00 3,13  285.00 3,23 1700.00 5.54 1100.00  3.69
650.00 4,25 385,00 3.18  390.00 3.14 300.00  3.25 1800.00 5.71 1200.00 3.84
760,00 4,40 390,00 3.20  395.00 3.16 305.00 3.28 1900.00 5.88  1300.00 3.96
750.00 4,55 395.00 3.23  400.00 3.18 310,00 3,30 2000.00 6.04 1400,00  4.08
800,00 470 400.00 3.24 420,00 3.25 315,00 3.33 2100.00 6.20 1500.00 4.19
850,00 4.84 420.00 3.33  440.00 3.33 320.00  3.35 2200.00 6.36  1600.00 4.30
900.00 4.99 440.00 3.40 460,00 3.40 325.00  3.37 2300.00 6.51 1700,00 4.41
950.00 5,13 460,00 3.48  480.00 3.46 330,00  3.39 2400.00 6.66 1800.00 4,52
1000.00 5.26 480.00 3.56  500.00 3.53 335.00  3.42  2500.00 6.81  1900.00 4,62
1100,00 5.53 500,00 3.63  560.00 3.69 340.00  3.44  2600.00 6.96 2000.00 4,72
1200.00 5.78  550.00 3.81  600.00 3,85  W5.00  3.46  2700.00 7.1 2100.00 4.82
1300.00 6.03 600.00 3.99  650.00 4.01 350.00  3.48 2800.00 7.25  2200,00 4.92
1400,00 6.26 650,00 4,15 700,00 4.15 355.00  3.51 2900.00 7.39  2300.00 5.02
1500.00 6.49 700.00 4.32 750.00 4,29 360.00  3.53  3000.00 7.3  2400.00 5.11
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TABLE A.3.2 RATING TABLE (4/4)

Wo3 W04 W05 W08 Hig W13
Digcharg Height Discharge Height Discharge Height Disgharge leight Discgarge Height Disgharge Height
(mifsec) (m)  (m'fsec) (m) (m/sec) (m) (m"/sec) (m)  (m"/sec) (m) (m“/sec) (m)
1600.00  6.72  750.00  4.48  800.00 4,43 365,00  3.55 2500.00  5.21
1700.00  6.93  800.00  4.63  B60.00  4.57 370.00 3,57 2600.00  5.30
1800.00  7.15  850.00  4.78  900.00 4,70 375,00  3.59 2700.00  5.39
1900.00 7.36 900.00 4.92 950.00 4,83  380.00 3.62 2800.00 5.48
2000,00  7.57 950,00 5.05 1000.00 4.96  385.00  3.64 2900.00  §.57
2100,00 7.77  1000.00 5.13  1100.00 5.21 390.00 3.66 3000.00 5.65
2200,00 7.97  1100.00 5.43  1200.00 5.45  395.00 3.68
2300.00 8.17 1200.00 5.68  1300.00 5.69  400.00 3.70
2400.00  8.36 1300.00  5.91 1400.00 5.92  420.00 3,78
2500.,00 8.56 1400.00 6.14 1500.00 6.14  440.00 3.86
2600,00 8,74 1500.00  6.37 1600.00 6.36  460.00  3.94
2700.00  8.93 1600.00  6.59 1700.00 6.57  480.00  4.02
2800.00 9.12 1700.00 6.80 1800.00 6.78  500.00 4.10
2900.00 9.30 1800.00 7.02 1900.00  6.99  550.00 4,28
3000.00 9.48 1900.00 7.22  2000,00 7.19  600.00 4.46

2000.00 7.43  2100.00 7.39  650.00 4.63
2100.00 7.63  2200.00 7.58  700.00 4.7%
2200.00 7.82  2300.00 7.77 750.00 4.95
2300.00 8.02  2400.00 7.96  B00,00 5.10
2400.00 8.21 2500.00 B,15 BS0.00 5.2
2500.00 8,39 2600.00 8,33 900,00 5.38
2600.00 8.58 2700.00 8.51 950.00 5.51
2700.00 8.76  2800.00 8.69 1000.00 5.63
2800.00 8.94 2900.00 8.87 1100.00 5.88
2900.00 %.12  3000.00 9,05 1200.00 6.12
3000.00 9.30 1300.00 6.50
1500,00 6.82
1600.00  7.05
170000 1.27
1800.00 7.48
1900.00  7.69
2000.00  7.89
2100.00  8.09
2200.00  B.2%
2300,00  8.48
2400.00  B8.66
2500.00  B.85
2600.00 5.03
2700.00 9.21
2800,00  9.38
2900.00 9.56
3000.00 9.72
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TABLE A.3.3

ANNUAL RUNOFF RATIO

(after abstraction)
Hydrologi- W03 W04 W05 wos
cal Year
1967 0.30 0.35 0.45
1968 0.42 0.48 0.39
1968 0.27 0.33 0.53
1970 0.55 0.54 0.70
1971 0.29 0.60
1972 0.28 0.35 0.39
1973 0.23 0.35 0.43 0.47
1974 0.18 0.21 0.35 0.24
1975 0.28 0.39 0.36
1976 0.33 0.42 0.43
1977 0.11 0.18 0.36 0.41
1978 0.12 Q.31 0.43 0.42
1979 0.12 0.27 0.40 0.41
1980 0.47 0.64 .61 .77
1981 0.12 0.21 0.33 0.37
1982 0.28 0.44 0.55 0.58
1983 0.17 0.2¢9 0.48 0.43
1984 0.21 0.34 0.51 0.53
1985 0.30 0.42 0,561 0.58
1986 0.17 0.33 0.43 0.54
Average 0.21 0.34 0.43 0.48
Max imum 0.47 0.64 0.61 0.77
Minimum 0.11 0.18 0.29 0.24
Var. 0.10 0.11 0.09 0.12
Var. Standard Deviation
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TARLE A.3.4 COEFFICIENT

FOR ADDITIONAL FLOW DOWNSTREAM

Moka River
Date W10 A-8 Pailles Wooz2 Total of
Canal (2) to {(4) Increase
(1) (2) (3) (4) (6} Ratio

Area

(km2)} 15.1 24.7 ~ - - 1.84
3/Jun. 300 304 142 2 448 1.49
8/Sep. 166 193 a5%) 2 280 1.89
30/0ct. 70 46 45 Z 93 1.33
3/Nov. 70 40 54 2 98 1.37
*) : sstimate from formula Average 1.47
Plaines Wilhems River
Date W03 B-1 P.W Total of

Canal (2)+(3) Increase
(1) (2) {(3) (5) Ratio

Area

(km2) 27.5 31 - - 1.13

3/Jun. 297 50%) 297 347

8/5ep. 118 - 118 - -

30/0ct. 84 59 84 143 1.70

3/Nov, 98 59 98 157 1.80
*)}) : Estimated volume from Average 1.656

fleld observation

Other rivere ( Terre Rouge, Cascade, Profonde }

Date WO4+WO5+W0B B-4 Bagatelle WG26 Total of
Canal (2) to (4) Incresase
(1) (2) (3) (4) {b) Ratio

Area :

{kmZ2) 48 .9 55.0 - - - 1.17
3/Jun. 1200 - 345 26%) - -
B8/8ep. 509 - 163 25 - -

30/0ct. 496 - 113 25 - -
3/Nov. 380 128 115 25 527 &%) 1.39

%) Information from CWA Average 1.39

#*+) Discharges of W04,W05 and W08 are included.
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TABLE A.3.5

EVAPOLATION FROM DAM RESERVOIR

Unit : mm/day

Now. Dec. Jan.
1-10 11-20 21~ 1-10 11-20 21- 1-10 11-20 21~
A-pan 5.6 5.6 5.7 5.7 5.8 . . 5.5
x 0.7 3.9 3.9 4.0 .0 .0 .0 . .1 .
Feb. Mar. Apr,
1-10 11-20 21- 1-10 11-20 21- 1-10 11-20 21~
A-pan 5.7 5.3 5.4 5.0 5.0 4.7 4.6 4.3 4.1
x 0.7 4,0 3.7 3.8 3.5 3.5 3.3 3.2 3.0 2.9
May Jun. Jul.
1-10 11-20 21- 1-10 11-20 21- 1-10 11-20 21~
A-pan 3.8 3.6 . . 3.2 3.3 3.3 3. 3.5
x 0,7 2.6 2.5 2.4 2.4 2.2 2.3 2.3 2.3 2.5
Aug. Sep. Oct,
1-10 11-20 21- 1-10 11i-20 21- i-10 11-20 21-
A-pan 3.7 3.8 4.0 b 4.6 4,9 5.0 5.3 5.3
x 0.7 2.6 2.7 2.8 3.1 . 3.4 3.5 3,7 3.7
Source; monthly evaporation at Reduit ( 1961-1980 )
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TABLE A.3.6

Total Hater Requirement :

AVERAGE WATER BALANCE

1.05 mslsec

LWL ¢ 139.0m HWL : 189.0m
Effective Storage : 6.4 HCM

(with leakage)

Dead Storage : .275 MCH

(1966-1986)

*

Dam : inflow into TRO dam reservoir
Resi: river flow of residual basin

A

94

SEASOR INFLOW* PIPELINE RELEASE SPILLOUT DEFICIT  WATER LEVEL EVAPORA- LEAKAGE
Resi Dam SUPPLY & HUMBER TION

(NCH) (MCM) (HCH) {HCH) {MCH) {HCH) {m) (HCH) (Mew)
NOV. 1 0.28 0.47 0.18 0.45 0.17 0.00 0 185.2 ¢.010 0.020
2 0.24 0.40 0.18 0.50 g.11 0.00 0 184.0 0.¢10 0.019
3 0.32  0.51 0.19 0.47 0.23 0.00 0 183.0 0.009 0.017
DEC. 1 0.47 0.68 0.19 0,40 0.30 6.00 0 182.6 0.009 0.015
2 0.71  0.50 0.20 0.33 0.52 0.00 ¢ 182.4 ¢.009 0.015
3 1.32 1.56 0,22 0.29 0.98 0.00 0 184.7 0.009 0.017
JAN, 0.69 0.88 0.20 0.21 0.54 0.00 0 185.0 0.010 0.016
2 1.60 1.82 0.19 0.23 1.53 0.00 0 185.2 0.010 0.018
3 2,74 2.92 0.24 0.15 2.64 6.00 0 185.6 0.010 0.021
FEB. 1 .42 3.99 0.24 0.04 3.45 0.00 ¢ 187.8 ¢,008 0.020
2 2.95  3.97 0.24 0.06 3.87 0.00 0 187.8 0.009 0.024
3 2.03 2.44 . 0,20 0.08 2,34 0.00 0 187.9 0.009 0,020
CHAR. 1 2.03 2.5% 0.24 0.03 2,38 0.00 0 188.4 0.009 0.024
2 2.54 2.95 0.24 0.01 2.86 0.00 ¢ 188.6 g.019 0.0Z5
3 2.13  2.40 0.26 0.05 2.27 0.00 0 18B.8 0.009 0.028
APR. ] 1,39 1.59 0,24 0.04 1.48 0.00 ¢ 189.0 0.009 G.026
2 1.51 2.08 0.24 0.06 1.98 0.00 0 189.0 0.008 0.026
3 1.20 1,77 0.24 D.06 1.68 0.00 0 189.0 0.008 a.026
HAY., 1 0.96 1.24 0.24 0.07 1.14 0.00 0 189.0 0.007 0.026
2 0.75 1.00 0.23 0.11 0.87 0.00 0 188.9 0.007 B.026
3 0.88 1.15 0.25 0.15 1.00 0.00 0 188.8 0.007 0.029
JUKH. 1 0.7¢ 1.02 0.23 0.13 0.89 0.00 0 188.7 0.006 0,026
2 0.68 0.95 0.23 0.12 0.78 0.00 0 188.7 0,006 0.025
3 0.63 0.91 0.22 0.16 0.71 0.00 0 188.8 0.006 0.025
JuL, 1 0.55 0.8 0.21 0.18 0.61 0.00 0 188.8 D.006 0.026
2 0.57 0.80 0.22 0.17 0.61 0.00 0 188.8 0,006 0.026
3 0.71  1.00 0.24 0.17 0.80 06.00 0 188.7 0.007 0.028
AbG, 1 0.63 0.83 0.21 0.15 0.65 0.00 0 188.7 0.007 0.025
2 0.77 1.13 0.22 G.15 0.96 0.00 0 188.6 0.007 0.025
3 0.77  1.13 0.24 0.16 0.94 0.00 0 188.6 0.008 0.028
SEP, 1 0.56 0.71 .21 ¢.19 0.51 0.00 0 188.5 0.008 0.025
2 0.49 0,56 0,21 0.22 0.34 0.00 0 188.3 0.008 0.025
3 0.40 0.49 0.20 0.29 0.23 0.00 0 188,0 0.009 0.025
ocr. 1 0.40 0.58 0.20 0.34 0.29 0.00 0 187.6 0.009 0.024
2 ¢.31 0.46 0.20 0.39 0.15 6.00 0 187.0 0.010 0.023
3 0.29 0.45 0.21 0.48 0.10 0.00 0 186.2 0.010 0.024
38.69 49.10 7.88 7.06 40.92 0.00 0 - 0.301 0.835



TABLE A.3.7 AVERAGE WATER BALANCE (1966-1986)
(without leakage)

Total Hater Requirement : 1,05 malsec
ML 5 139.0m  HWL : 189.0m
Effective Storage : 6.4 MCH  Dead Storage : ,275 HCM

SEASON INFLOW*  PIPELINE RELEASE SPILLOUT DEFICIT  WATER LEVEL EVAPORA- LEAKAGE
Resi Dam  SUPPLY % HUMBER TION

(MCH) (MCM)  (MCH)  (MCH) (MCH)  (MCH) {(m) {HEM) (MEH)

WOV, 1 0.28 0.47 0,18 0.47 0.18 0.00 0 185.2 0.010  0.000

2 0.2 0.40 0.18 0.2 0.11 0.00 0 184.0 0.010  0.000

3 0.32 0.51 0.19 0.48 0.23 0.00 0 183.0 0.009 0.000

DEC. 1 0.47 0.68  0.10 0.41 0.30 0.00 0 182.6 0.009 0,000

2 0.71 0.90 0.20 0.34 0.53 0.00 0 182.4 0.009 0.000

3 1.32 1.56 0,22 0.30 0.99 0.00 0 184.7 0.009  ©0.000

JAN. 1 0.69 0.88  0.20 0.22 0.55 0,00 0 185.0 0.010  0.000

2 1.60 1.82 0,19 0.24 1.54 0.00 0 185.2 0.010  0.000

3 2.7 2,92 0.4 0.16 2.65 0,00 0 185.6 0.010  0.000

FEB. 1 3,42 3.99  0.24 0.04 3.47 0.00 0 187.8 0.008  0.000

2 2.95 3.97 0.2 0.06 3.89 0.00 0 187.8 0.009  0.000

3 2,03 2.44 0,20 0.05 2,35 0.00 0 187.9 0.009 0,000

MAR. 1 2.03  2.55  0.24 0,03 2.0 0.00 0 188.4 0.009  0.000

2 2.5 2.95  0.24 0,02 2.88 0.00 0 188.6 0.0106  0.000

3 2,13 2.40  0.26 0.05 2.29 0.00 0 188.8 0.009  0.000

APRL 1 1.30 1.50  0.24 0.04 1.50 0.00 0 189.0 0.009  0.000

2 1.61  2.08  0.24 0.07 2.00 0.00 0 189.0 0.008  0.000

3 1.20 177 0.24 0.06 1.69 0.00 0 189.0 0.008  0.000

HAY. 1 0.96 1.24  0.24 0.08 1.16 0.00 0 189.,0 0.007  0.000

2 0,75 1.00  0.23 0.12 0.89 0.00 0 188.9 0.007  0.000

3 0.88 1.15  0.25 0.16 1.02 0.00 0 188.8 0.007  0.000

JUR, i 0.74 1.02  0.23 0.14 0.91 0.00 0 188.7 0.006  0.000

2 0.66 0.95 0.23 0.14 0.79 0.00 0 188.7 0.006  0.000

3 0.63 0.91  0.22 0.17 0.72 0.00 0 188.8 0.006  0.000

L. 1 0.56 0,81 0.2 0.20 0.62 0.00 0 188.8 0.006  0.000

2 0.57 0.80  0.22 0.18 0.62 0.00 0 188.8 0.006  0.000

1071 1,00 0.24 0.19 0.81 0.00 © 188.7 0.007  0.000

AUG, 1 0.63 0.83  0.21 0.17 0.66 0.00 0 188.7 0.007  0.000

2 0.7 1.3 0.22 0.17 0.97 0.00 0 188.6 0.007  0.000

3 0.77 1.13 0.29 0,18 0.95 0.00 0 188.6 0.008 0.000

SEP. 1 0.56 0.71 0.21 0.21 0.52 0.00 0O 188.5 0.008 0.000

2 0.49 0.56  0.21 0.24 0.35 0.00 0 188.3 0.008  0.000

30,40 0.49 0,20 0.31 0.23 0.00 0 188.0 0.008  0.000

0cT. 1 0.40  0.58  0.20 0.36 0.29 0.00 0 187.6 0.009  0.000

2 0.31  0.46 0,20 0.41 0.16 0.00 ¢ 187.0 0.010  0.000

3 0.29 0.5 0,21 0.50 0.11 0.00 0 186.2 0.010  0.000

38.60 49.10  7.88 7.80  41.32 0.00 0 - 0,301  0.000

* Dam : inflow into TRO dam reservoir
Resi: river flow of residual basin
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TABLE A.3.9 RELIABILITY OF WATER SUPPLY

(Z2)

Demand Effective Storape (MCM)
(m¥secy 8.0 7.0 6.0 5.0 5.0 3.0 2.0 0.0
1007
0.6 100.0 100,0 100.0 100.0 100.0 100.0 100.0!  96.9 __
0.7 100.0 100.0 100.0 100.0 100.0 100.0  100.0! '§Zf§‘gaf
0.8 100.0 100.0 100.0 100.0 100.0 100.0 ' 99.9 ?ééiébrOﬁ
0. 100.0  100.0 100.0  100.0 100.0 ! 99,5 98.5 ﬁ{aa.7
1.0 100,0 100.0 100.0 | 99.6  99.3  98.4 96.8 1 |79.4
. 100.0 . 99,9 99.5 99,1 98.5  96.7 | 93.2  [74.0
1.2 99,5 99.3 98,9 98.0 hmfflfunj 93.7  90.3 !70.9
1.3 99.1 98.4  97.6 96.0 | 93.7  90.9 | 85.8  66.1
1.4 917[_9@1“Mgag‘r5£5ﬁJ9m7 FB&I 82.4 62.3
1.5 6.1 | 94.1 _ 92.0 [ 89.9  85.7  81.8  77.7  57.7
1.6 92.9  91.1 | 89.2 85.8 82.1  78.4 74,2 S4.1
1.7 90.3 | 88.3  85.3 82.4 78.6 74.6 70.8  49.8
1.8 87.9 85.0  82.4 79.3 75.3  72.0 68.4  47.4
1.9  84.4 81.4  78.6 75.2  72.4  68.9 65.6  44.7
2.0 80.4 77.6  76.0 72.2  69.7  67.0 62.9  42.1
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TABLE A.3

.10

AVERAGE WATER BALANCE (1966 - 1986) (1/5)

{ WITHOUT THE PROJECT)

Total Water Requirement : 0.80 msfsec { Demand as of 1988 )}

LHL ¢ 121 m
HHL @ 121 m
Effective Storage : 0.0 MCM  Dead Storage : 0.0 MCH
gEASON INFLOWY PIPELINE RELEASE SPILLOUT DEFICIT  WATER LEVEL EVAPORA- LEAKAGE
Resi Dam sSuPPLY & NUMBER TION
{MCH) (HCH) (MCM) (MCM) (MCH) (HEM) {m) (HCH) (MCcH)
NOV. 1 0.28 0.47 0.18 0.22 0.25 0.06 9 121.0 0.000
2 0.24 0,40 0.1B 0.24 0.16 0.07 10 121.0 0,000 .
3 0.32 0.51 0.19 0.24 0.28 0.06 9 121.0 0.000
DEC. 1 0.47 0.68 0.19 - 0.22 0.46 0.03 5 121,0 0,000
2 0.7¢ 0,90 0.20 D.16 0.74 0.04 7 121.0 0,000 0.
3 1.32  1.56 0.22 0.13 1.43 0.03 6 121.0 0,000 0.
JAN, 1 0,69 0,88 0.20 0.09 0.78 0,02 2 121.0 0.000 0
2 1.60 1.82 0.19 0.07 1.74 0.05 4 121.0 0.000
3 2,74 2,92 0.24 0.06 2.85 0,02 2 121.0 0.000 0.
FEB, 1 3.42  3.99 0.24 0.01 3.98 0.00 0 121.0 0.000 0.
3 2.95 3.97 ¢.24 0.03 3.94 0.00 1 121.0 0.000 0
3 2.03 2,44 0.20 0.02 2.42 .00 1 121.0 0.000 0.0
HAR, 1 2.03 2,55 0.24 0.0} 2,54 0.00 0 121.0 0.000 0.0
2 2,54  2.95 0.24 0.00 2.95 0.00 0 121.0 0.000 0.0
3 2.13  2.40 0.26 0.00 2.39 0.00 0 121.0 0. 00D 0.0
APR, 1 1,39 1.59 0.24 0.01 1,59 0.00 0 121.0 0.000 0.0
2 1.51 2.08 0.24 0.01 2,07 0.00 0 121.0 0.000 0.0
3 1.20  1.77 0.24 0.01 1.76 0.00 0 121.0 0.000 0.0
KAY, 1 0.96 1.24 0.24 0.03 1.22 0.00 0 121.0 0.000 0.0
2 0.75 1.00 0.23 0.05 0.95 g.00 1 121.0 0.000 0.0
3 0.88 1.15 0.25 0.06 1.09 0.01 1 121.0 0.000 0.0
JUN, 1 0.74 1.02 0.23 0.05 0.97 0.01 1 121.0 0.000 0.0
2 0.68 0.95 0.23 0.05 0.90 0.00 0 121.0 0.000 0.0
3 0.63 0,01 0.22 0.06 0.85 0.00 1 121.0 0.000 0.0
JuL, 1 0.56 0.8l 0.21 0.07 0.75 0.00 1 121.0 0.000 0.0
2 0.57 0.80 6.22 0.07 0.73 0.00 0 121.0 0.000 0.0
3 0.71  1.00 0.24 0.08 0.92 0.00 0 121.0 0.000 0.0
AUG, 1 0.63 0.83 0.21 0.06 0,77 0.00 O 121.0 0.000 0.0
2 0.77 1,13 0.22 0.06 1.06 0.00 1 121.0 0.000 0.0
3 0.77 1.13 0.24 0.07 1.06 0.00 1 121.0 0.000 0.0
SEP, 1 0.56 0,71 0.21 0,07 0.63 0.00 1 121.0 0.000 0.0
2 0.49 0.56 "0.21 0.08 0.48 0.01 1 121.0 0.000 0.0
3 0.40 0,49 0.20 0.12 0.37 0.01 2 121.0 0.000 0.0
ocT, 1 0.40 0.58 0.20 0.15 0.42 0.01 3 121.0 0,000 0.0
2 0.31 0.46 0.20 0.20 0.26 0.02 4 121.0 0.000 0.0
3 0.29  0.45 0.21 0.25 8.20 0.04 7 1721.0 0.000 0.0
38.69 49,10 7.88 3. 46.00 0.51 81 - 0.000 0.0
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TABLE A.3.10 AVERAGE WATER BALANCE (1966 - 1986) (2/5)
{ WITHOUT THE PROJECT)

Total Water Requirement : 0,78 msisec { DPemand as of 1590 )
LHL : 121 m

RWL ¢ 121 m

Effective Storage : 0.0 MCH  Dead Storage : 0.0 MCHM

SEASON TNFLOW*

PIPELINE RELEASE SPILLOUT DEFICIT  WATER LEVEL £VAPORA- LEAKAGE

Resi Dam  SUPPLY &% WUMBER T10W
(MCH) (MCH) (MCH) (MCH) (HCH)  (MCH) (m) (HCH) (MCH)
Nov. 1 0,28 0.47 0,18 0.22 0.25 0.06 9 121.0 0.000 0.0
2 0.24 0,40  ©0.18 0,23 .17 0.07 9 121.0 0,000 0.0
3 D.32 0,51  0.19 0.23 0.29 0.06 8 121.0 0.000 0.0
DEC. 1 0.47 0.68  0.19 8.21 0.47 0.02 & 121.0 0.000 0.0
2 0.71  0.90  0.20 0.16 0.75 0.03 6 121.0 0.000 . 0.0
3 1.32 1,56 0.22 .13 1.44 0.03 § 121.0 0.000 0.0
JAR. 1 0.69 0.88  0.20 0.09 0.79 0.02 2 121.0 0.000 0.0
2 1.60 1.2  0.19 0.07 1.75 0.05 4 121.0 0.000 0.0
3 2.74 2,92 0.24 0.06 2.86 0.02 2 121.0 0.000 0.0
FEB, 1 3.42 3.9 0.24 8.01 3.98 0.00 0 121.0 0.000 6.9
2 2,95 3,97  0.24 0.02 3.94 0,00 1 121.0 0.000 0.0
3 2.08  2.44  0.20 0.02 2.42 0.00 1 121.0 0.000 8.0
HAR., 1 2.03  2.56  0.24 0.01 2.54 0.00 0 121.0 0.000 0.0
2 2.54 2.95  0.24 0.00 2.95 0.00 0 121.0 0.000 0.0
3 2.13  2.40  0.26 0.00 2.39 0.00 0 121.0 0.000 0.0
APR. 1 1.3 1,50 (.24 0.00 1.59 8.00 0 121.0 0.000 0.9
2 1.51 2,08  0.24 0.01 2.07 0.00 0 121.0 0.000 0.0
3 1.20 1.77  0.24 0.01 1.76 8.00 0 121.0 0.000 0.9
MAY. 1 0.96 1.24  0.24 0.02 1.22 0.00 0 121.0 0.000 0.0
2 0.75 1.00  0.23 0,04 0.96 0.00 1 121.0 8,000 0.9
3 0.88 1.15  0.25 0.06 1.10 0.01 1 121.0 0.000 0.0
JUN. 1 0.74 1.02  0.23 0.04 0.98 0.01 1 121.Q 0.000 0.0
2 0.68 0.95  0.23 0.04 0.91 0.60 0 121.0 0.000 0.0
3 0.63  0.91  0.22 0.05 0.86 0.00 0 121.0 0,000 0.0
L. 1 0.55 0.81  0.21 0,06 0.75 0.00 1 121.0 0.000 0.0
2 0.57  0.80  0.22 0.06 0.74 0.00 0 121.0 0.000 0.0
3 0.71 1.00  0.24 0.07 0.93 0.00 0 121.0 0.000 0.0
AUG. 1 0.63 0.83  0.21 0.06 0.77 0.00 0 121.0 0.000 0.0
2 0.77  1.13 0,22 0.06 1.07 0.00 1 121.0 0.000 0.0
3 0.77 1,13 0.24 0.07 1.06 0.00 1 121.0 0.000 0.0
SEP. 1 0.5 0.71 0,21 0.07 0.64 0.00 1 121.0 0.000 0.0
2 0.49  0.56  0.21 0.07 0.49 0.01 1 121.0 0.000 0.0
3 0.40  0.49  0.20 0.11 0.38 0,01 2 121.0 0.000 0.0
ocT. 1 0.40 0,58  0.20 0.14 0.43 0.01 1 121.0 0.000 0.0
2 0.31  0.46  ©0.20 0.19 0.27 0.01 4 121.0 0.000 0.0
3 0.29 0.45 0,21 0.24 0.21 0.03 6 121.,0 0.000 0.0
38.69 49.10  7.88 2.93 46,18 0.44 73 - 0.000 0.0
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TABLE A.3.10

AVERAGE WATER BALANCE {1966 - 1986)

{ WITHOUT THE PROJECT)

Total Water Requirement : 0.92 malsec { bemand as of 2000 )}

LHL ¢ 121 m
BWL ¢ 121 m

tffective Storage @

0.0 MCH  Dead Storage : 0.0 MCH

(3/5)

SEASON INFLOW*

WATER LEVEL EVAPORA- LEAKAGE

PIPELINE RELEASE SPILLOUT DEFICIT
Resi Dam SUPPLY & HUMBER

{MCH) (MCH) {MCH) (MCH) (MCH) (MCH) {m) (HCH) (HMCH)

Eav. 1 0.28 0.47 0.18 0.26 0.21 0.11 10 121.0 0.000 0.0
2 0.24 0.40 0.18 0.28 0.13 0.13 13 121.0 0.000 0.0

3 0.32 0.51 0.19 0.26 0.25 0.12 14 121.0 0.000 0.0

DEC. 1 0.47 0.68 0.19 0.26 0.42 0.07 11 121.0 0.000 6.0
2 0.71 0.90 0.20 0.18 0.73 0.09 10 121.0 0.000 0.0

3 1.32 1.56 0.22 0.15 1.41 0.07 7 121.0 0.000 0.0

JAN. 1 0.69 0.88 0.20 0.13 0.75 0.03 4 121.0 0.000 0.0
2 1.60 1.82 0.19 0.10 1.72 0.08 5 121.0 0.000 0.0

3 2.74 2.92 0.24 G.08 2.83 0.03 3 121.0 0.000 0.0

FEB. 1 3.42 3.99 0.24 0.03 3.96 0,00 0 121.0 0.000 0.0
2 2,495 3.97 G.24 0.04 3.93 0.01 1 121.0 0.000 0.0

3 2.03 2.44 0.20 0.02 2,41 0.01 1 121.0 ¢.000 0.0

HAR . 1 2.03 2.55 0.24 0.02 2.53 0.60 0 121.0 0.000 0.0
2 2.564 2.95 0,24 0.00 2.95 0.00 0 121.0 0.000 0,0

3 2.13 2.40 0.26 0.02 2.37 0.00 0 121.0 0.000 0.0

APR, 1 1.39 1.59 0.24 0.02 1.57 0.00 0O 121.0 0.000 0.0
2 1.51 2.08 0.24 0.03 2.05 ¢.00 0 121.0 0.000 0.0

3 1.20 1.77 0.24 0.03 1.73 0.00 0 121.0 0.000 0.0

HAY. 1 0.96 1.2 0.24 0.05 1.19 0.00 1 121.0 0.000 0.0
2 0.75 1.00 0.23 0.07 0.93 3.01 1 121.0 0.000 0.9

3 0.88 1.15 0.25 0.10 1.06 0.01 2 121.0 0.000 0.0

JUN. 1 0.74 1.02 0.23 0.07 ¢.95 0.02 2 121.0 0.000 0.0
2 0.68 0.95 0.23 0.08 ¢.87 0.00 1 121.0 ¢.000 0.0

3 0.63 0.91 0.22 0.10 ¢.81 0.01 1 121.0 0.000 0.0

JuL, 1 0.55 0.81 0.21 0.11 0.70 0.01 1 121.0 0.000 0.0
2 0.57 0.80 0.22 0.12 0.68 0.00 1 121.0 0.000 0.0

3 0.71 1.00 0.24 0.13 0.87 0.00 0 121.0 0.000 0.0

AUG. 1 0.63 0.83 0.21 0.10 0.73 0.00 1 121.0 0.000 0.0
2 0.77 1.13 0.22 0.1i0 1.02 0.01 1 121.0 0.00¢ 0.0

3 0.77 1.13 0.24 0.11 1.02 0.01r 1 121.0 0.000 0.0

SEP. 1 0.56 0.71 0.21 0.12 0.59 0.0 2 121.0 0.000 0.0
2 0.49 0.56 0.21 0.14 0,42 0,01 3 121.0 0.000 0.0

3 0.40  0.49 0.20 0.19 0.30 0.02 3 121.0 0.0090 0.0

0cT. 1 0.40 0.58 0.20 0.22 0.35 0.04 7 121.,0 0.000 0.0
2 0.31 0.48 0.20 0.26 0.20 0.05 9 121.0 0.000 0.0

3 0.29 0.45 0.21 0.30 0.15 0.09 11 121.0 0.000 0.0

38.6% 45.10 7.88 4.28 44,82 1.065 127 - ¢.a00 6.0
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TABLE A.3.10

Total Water Requirement : 1.00 mslsec

AVERAGE WATER BALANCE (1966
( WITHOUT THE PROJECT)

{ Demand as of 2010 )

- 1986) (4

/5)

LHL ¢+ 121 m
HYL @+ 121 m
Effective Storage : 0.0 MCM  Dead Storage : 0.0 MCH
SEASON INFLOW* PIPELINE RELEASE SPILLOUT DEFICIT  WATER LEVEL EVAPORA- LEAKAGE
Resi Dam SupPPLY & NUMBER TION
(MCH) (MCH) {HCH) {MCH) (MCM) (MCH) {m) {HCH) {HCH)
NOV. 1 0.28 0.47 0.18 0.28 0.19 0.15 14 121.0 0,000 0.0
2 0.24 0.40 0.18 0.29 0.11 0.19 17 121.0 0,000 0.0
3 0.32 0.51 0.19 0.27 0.24 0.17 15 121.0 0.000 6.0
DEC. 1 0.47 0.68 0,19 0.27 0.41 0.11 12 121.0 0.000 0.0
2 0.71 0.90 0.20 0.18 0.72 0.12 11 121.0 0.000 0.0
3 1.32 1,56 0.22 0.17 1.39 0.10 7 121.0 0.000 0.0
JAN. 1 06.69 0.88 0.20 0.15 0.73 0.06 4 121.0 0,000 0.0
2 1.60 1.82 0.19 0.12 1.69 0.09 6 121.0 0.000 0.0
3 2.74 2.92 0.24 6.10 2.82 0.04 3 121.0 0.000 0.0
FEB. 1 3.42  3.9%8 0.24 6.04 3.95 0,00 0 121.0 0.000 0.0
2 2.95  3.97 0.24 0.05 3.02 0.01 1 121.9 0.000 0.0
3 2.03 2.44 0,20 0.03 2.40 0.01 1 121.0 0,000 0.0
HAR . 1 2.03 2.85 0.24 0,03 2.53 0.00 0 121.0 0.000 0.0
2 2.54 2.95 0.24 0.01 2.94 0.00 0 121.0 0.000 0.0
3 2.13  2.40 0.26 0.04 2.35 0.00 0 121.0 0.000 0.0
APR. 1 1.39 1.59 0.24 0.03 1.56 0.00 0 121.0 0.000 0.0
2 1.51 2.08 0.24 0.05 2.03 0.00 0 121.0 0.000 0.0
3 1.20  1.77 0.24 0.08 1.71 0.00 0 121.0 0.000 0.0
HAY. 1 0.96 1,24 0.24 0,06 1.18 0.00 1 121.0 0,000 0.0
2 0.7% 1.00 0.23 0.09 0.91 0.01 1 121.0 0.000 0.0
3 0.88 1.15 0.25 0.12 1.03 0.02 2 121.0 0.000 6.0
JUN. 1 0.74 1,02 0.23 G.09 0.93 0.03 2 121.0 0.000 0.0
2 0.68 0.95 0.23 0.10 0.85 0.01 1 121.0 0,000 0.0
3 0.63 @.91 0,22 0.14 0.77 0.01 1 121.0 0.000 0.0
JUL. 1 0.55 0.81 0.21 0.15 0.66 0.00 1 121.0 0.000 0.0
2 0.57 0.80 0.22 0.18 0.65 0.00 2 121.0 0.000 0.0
3 0.71 1,00 0.24 0.16 0.84 0.00 1 121.0 0.000 0.0
AUG. 1 0.63 0.83 0.21 0.13 0.70 0,01 1 121.0 0,000 0.0
2 6.77 1.13 0.22 0.13 0.99 0.01 2 121.0 0.000 0.0
3 0.77 1.13 0.24 0.14 0.99 0.01 1 121.0 0.000 6.0
SEP, 1 0.56 0.71 0.21 0.16 06.55 0,02 3 121.0 0.000 0.0
2 0.49 0.56 0.21 0.18 0.38 0.02 3 121.0 0.000 0.0
3 ¢.40 0.49 0.20 0.23 0.26 0.04 8 121.0 0.000 0.0
ocr., 1 0.40 0.58 0.20 0.26 0.32 0.06 9 121.0 0.000 0.0
2 0,31 0.46 0.20 0.29 0.17 0,09 11  121.0¢ 0.000 0.0
3 0.29 0.45 0.21 0.33 0.13 0.13 13 121.0 0.000 6.0
3g.6% 49.10 7.88 5.09 44.01 1.53 154 - 0.000 0.0
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TABLE A.3.10

AVERAGE WATER BALANGE (1966 - 1986) (5/5)
{ WITHOUT THE PROJECT)

Total Water Reguirement : 1.05 malsec ( Demand as of 2030 )

LHL ¢+ 121 m
HHL ¢ 121 m

Effective Storage : 0.0 MCM

Dead Storage

0.0 HCH

SEASON INFLOW*

PIPELINE RELEASE SPILLOUT DEFICIT

WATER LEVEL EVAPORA- LEAKAGE

Resi Dam SUPPLY & NUHBER TION
(MCM) (HCH) (HCH) (MCH) {HCH) {HEH) (m) (MCH) {MCH)
Eav. 1 0.28 0.47 0.18 0.29 0.18 0.18 16  121.0 0.000 0.
2 0.24 0.40 0.18 0.29 0.11 0.22 17 121.0 0.000 0
3 0.32 0.51 0.19 0.27 0.24 0.20 15 121.0 0,000
DEC. 1 0.47 0.68 0.19 0.28 0.40 0.14 13 121.0 0.000
2 0.71  0.90 0.20 0.19 0.72 0,15 11 121.0 0.000 0.
3 1.32  1.56 0.22 0.18 1.38 0.12 7 121.0 0.000 0.
JAR. 1 0.69 0.88 0.20 0.17 0.71 0,06 6 121.0 0.000 0
2 1.60 1.82 0.19 0.13 1.68 0.11 6 115.2 0.000 0
3 2.74  2.92 0.24 0.11 2.81 0.05 4 121.0 0.000 0.
FEB. 1 3.42 3.99 0.24 0.04 3.94 0.00 0 121.0 0.000 0.0
2 2.95  3.97 0.24 0.05 3.92 0.01 1 121.0 0.000 0.0
3 2.03  2.44 0.20 0.04 2.40 0.01 1 121.0 0.000 0.0
HAR. 1 2.03  2.55 0.24 0.03 2.52 0.00 0 121.0 0.000 0.0
2 2.54 2,95 0.24 0.02 2.93 .00 0 121.0 0.000 0.0
3 2.13  2.40 0.26 0.05 2.34 0.060 0 121.0 0,000 0.0
APR. 1 1.39  1.59 0.24 0.04 1.55 0.00 0 121.0 0.000Q 0
2 1.51 2,08 0,24 0.07 2.01 0.00 0 121.0 0.000 0,
3 1.20  1.77 0.24 0.06 1.70 0.00 0 121.0 0.000 0.
HAY, 1 0.96 1.24 0.24 0.08 1.17 0.01 & 121.0 0.000 0.
2 0.75 1.00 0.23 0.11 0.89 0.01 2 121.0 0.000 0.
3 0.88 1.15 0.25 0.13 1.02 0.03 3 121.0 0.000 0.0
JUN, 1 0.74 1.02 0.23 0.11 0.91 0.03 2 121.0 0.000 0
2 0.68  0.95 0,23 0.13 0.82 0.01 1 121.0 0.000 0
3 0.63 0,01 0.22 0.16 0.75 0.01 1 121.0 0.000 0
Jut, 1 0.55 0.81 0.21 0.18 0.63 0.01 1 121.0 0.000 0
2 0.57 0.80 0.22 0.17 0.63 0.01 2 121.0 0.000 0
3 0.71  1.00 0.24 0.18 0.82 0.01 3 121.0 0.000
AlG, 1 0.63 0.83 0.21 0.16 0.67 0.01 3 121.0 0.000
2 0.77 1.13 0.22 0.15 0.98 .02 31 121.0 0.000 0.0
3 0.77  1.13 0.24 0.16 0.97 0.01 2 121.0 0.000 0.0
SEp, 1 0.56 0.71 0.21 0.18 ¢.52 0.03 3 121.0 0.000 0.0
2 0.49 0.56 0,21 0.21 0.36 0.03 5 121.0 0.000 0.0
3 0.40 0.49 0.20 0.26 0,24 0.06 9 121,0 0,000 0.0
0cT, 1 0.40 0.58 0.20 0.28 0.30 0.08 10 121.0 0.000 0.0
2 0.31 0.46 0.20 0.30 ¢.16 0.11 14  121.0 0.000 0.0
3 0.290 0.45 0.21 0.34 0.11 0.16 15 121.0 0.000 0.0
38.69 49.10 7.88 5.61 43.49 1.89 177 - 0.000 0.0
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TABLE A.3.l11 WATER SUPPLY CONDITION WITHOUT THE PROJECT

( hydrological condition of 1983 )
Unit m?sec

Year
1488 19%0 2000 2010 2030
(a) Demand 0.800  0.780  0.920  1.000  1.050
{(b) Deficit 06.063 0.060 0.124 0.170 0.199
{c) + (a)-(b) 0.737 0.720  0.796 0.830 0.851
Capacity of Existing Facilities
(¢} Pailles pipelines 0.622 0.618 0.591 0.502 0.470

(e) Montebello pipeline 0.283 0,283 0,283 0.283 0.283

(f) : (d)+(e) 0.905 0.901 0.874 0.785 0.753

(g} Supply by Existing facilities
0.737 0.720 0.796 0.785 0.753
(h) : (g9)/(a) (0.92) (0.92) (0.87) (0.79) (0.72)

( average hydrological condition )
Unit : ﬁ?sec

Year
1988 1890 2000 2010 2030
(a) Demand 0.800  0.780  0.920  1.000  1.050
(b) Deficit 0.016  0.014  0.033  0.048  0.060
(¢) t (a)-(b) 0.784  0.766  0.887  0.952  0.090
Capacity of Existing Facilities
fd) Pailles pipelines 0.622 0.618 0.591 0.502 0.470

(e} Montebello pipeline 0,283 0.283 0.283 0.283 0.283

(fy + (dY+(e) 0.905 0.901 0.874 0.785 0.753

{g) Supply by Existing facilities
0.784 0.766  0.874 0.785 0.753
(h)y : (g}/(a) (0.98) (0.98) (0.95) (0.79) (0.72)
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TABLE A.5.1 RELATIONSHIP BEIWEEN SEDIMENT AND SPECIFIC

DISCHARGE
Sediment Discharge Speci.discharge
Station | Ares (mgflit) {m3/sec) (m3/sec/km2)
R04 ( Riwver Bateau ) 170 0.17 0.318
Area= 0.537 245 0.90 1.676
{kin2) 79 0.21 0.392
73 .31 0.572
100 0.30 0.559
119 0.24 0.454
127 0.38 0.704
90 0.26 0.490
100 0.27 0.493
EQ05 ( River Vacoas } 1190 G.33 0.543
Area= 0.602 104 0.33 0.541
{km2) 150 0.23 0.384
58 0.17 0.281
54 0.94 1.560
88 0.31 0.510
92 0.43 0.708
72 0.94 1.562
E06 ( River Gontran ) 116 0.52 1.044
Area= 0.494 75 0.16 0.329
{km2) 103 0.14 0.274
169 0.44 0.889
132 0.26 0.519
104 0.19 0.389
189 0.32 0.638
111 0.15 0.306
146 0.26 0.529
159 0.63 1.268
W04 (Rlver Terre Rouge) 770 60.00 3.409
Area= 17.86
{km2)
W13 ( GRNW ) 240 620,00 5.487
Area= 113.2
{km2)

Ref: (1) Data at E04,E05 and E06 are daily mean.
(2) Data at W13 and W04 are instanteous figures.
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Table A.5.2  ESTIMATED SEDIMENT YIELD (TR0} RESERVOIR)

(1) (2) Maximum Maximum daily Specific
Year Sediment Discharge  sediment mean discharge discharge
(m3) (MCM) per day (m3) (m3[sec) (m3/sec)

1966 872.5 30.1 188,5 14.4 0.26
1967 4361,1 59.4 2310.2 50.4 0.92
1968 89595,5 81.5 2220.9 49.4 0,90
19669 504.0 40.3 104.; 10.7 0.19%
1970 5902.6 83.5 703.7 27.8 0.51
1971 1614.8 39.1 312.4 18.5 0.34
1972 3403.0 62.6 739.1 28.5 0.52
1973 4047 .7 66.4 785.4 25.4 0.54
1974 735.7 36.3 65.0 8.5 0.15
1975 7356.1 55.2 4607.8 71.1 1.30
1976 1161,2 43.5 112.8 11.1 0.20
1977 2190.6 52.0 183.4 14.2 0.26
1978 2029.6 51.3 297.,1 18.1 0.33
1879 1073.4 40.0 68.9 8.7 0.16
1980 15476.0 121.1 1211.1 36.5 0.66
1981 2251.0 41.9 333.3 19.1 0.35
1982 7238.6 90.6 10804 34 .4 0.63
1983 681.1 34.7 91.0 10.0 0.18
1984 1851.3 40.6 594,5 25.6 0.47
1985 8292.9 80.0 972.5 32.7 0.60
1986 1890.1 50.9 184.1 14.2 0.26
Average 1949 57.2 - - -

Ref: (1) Simulation under hydrological condition of recent 20 years
{2) Discharge at TR0 damsite
(3) Trap ratio is set to be 70 2.
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TABLE A.6.4

AVERAGE SEASONAL POWER CQUTPUT

Total Water Requirement : 1.05 malsec

LWL ¢

139.0 m ; HWL :

189.0 m

WL @

{ 1966 ~ 1986 )

118.0m

Effective Storage : 6.4 MCM Dead Storage : .275 MCM
Diversion from River Moka : 3.0 m3/sec (daily mean)
Installed Discharge : 9.0 m3/sec
Installed Capacity 1 3900 kW
{*) (*%) Peak Off-peak Off-pesk Total
W/8 Spillout (1)
(MWh) (MWh) (MWh) (MWh ) (MWh)
Nov. 1 86.2 51.3 115.4 22,1 0.0 137.5
2 92.4 33.5 111.1 14.8 c.0 125.9
3 84.9 58.7 109.4 34.2 0.0 143.6
Dec. 1 75.0 101.7 109.7 67.0 0.0 178.7
2 62.1 159.0 117.5 93.5 10.0 221.0
3 55.4 258.5 132.3 145.2 36.5 314.0
Jan. 1 44.9 181.7 127.2 99.3 0.0 226.5
2 44.6 327.4 133.1 170.8 68,1 372.0
3 30.6 428.3 139.6 249.5 69.8 458,9
Feb. 1 11.8 726.0 139.2 425,1 173.5 737.8
2 14.8 671.5 143.,3 401.0 142.0 686.3
3 12.6 407.3 121.0 239.3 39,5 419.8
Mar. 1 9.9 532.4 149.8 3o8.s6 83.8 542,2
2 1.5 554.0 150.3 306.1 109.1 565.5
3 14.7 497.3 164.4 284.4 63.1 511.9
Apr. 1 15.0 3B7.5 150.1 221.3 31.1 402.5
2 23.4 414.0 149.0 232.3 56.1 437.4
3 21.5 402.5 148.5 244 .4 1.1 424.0
May i 24.3 300.1 147 .2 172.5 4.6 324.3
2 28.86 241.0 143.9 125.7 0.0 269.6
3 36.0 271.9 157.2 146.5 4.3 308.0
Jun. 1 36.3 239.4 146.1 129.6 0.0 275.7
2 37.2 208.9 142.8 103.3 0.0 246.1
3 43.2 191.3 145.4 89.1 0.0 234.5
Jul. 1 47.0 168.8 145.3 70.5 0.0 215.8
2 43.3 170.2 143.9 69.5 0.0 213.4
3 42.2 217.4 154.2 105.4 0.0 259.6
Aug. 1 42.0 182.2 143.6 80.6 0.0 224.2
2 37.1 241.8 143.2 114.2 21.5 278.9
3 42.1 249.3 157.7 133.1 0.6 291.4
Sep. 1 48.0 151.9 139.4 60.4 0.0 199.8
2 55.5 113.0 137.0 31.5 0.0 168.5
3 67.1 79.9 126.8 20.2 0.0 147.0
Oct, 1 74.9 82.4 122.4 32.0 2.9 137.3
2 80.9 53.1 117.4 16.6 0.0 134.0
3 95,9 40,1 126.2 9.8 0.0 136.0
Total 1593.0 9305.1 4950.6 5069.8 967.7 10988.1
(*) Electricity generated by water which is to be used
a3 water supply to Pailles Treatment plant
(*%) Electricity generated by water which is otherwise unused as

spilt water through spillway
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[ Fig. [Aa.21
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Longitude {km)
.. LEGEND
0. Station Ho Station Ho. Station
1 Line Barracks 21 Alma 39 Vacoas . .
2 Pte. aux Sables 22 Cote d'Or 40 Dubreuil Factory O Rainfall  Station
4 Industries 23 Ebene 41 Wooton .
5 Richelien 24 Bagatelle (H) 42 Holyrood @ (Selected)
6 Les Guibies 25 Camoene 43 Reunion o £
7 Pailles 26 Valetta 44 Dubreuil (3E,3H,30) Boundary o
9 Les Rosieres 27 Maurifoods {Trianon) 45 La Pipe i
10 Hontagne (MOA) 28 Quatre Bornes 46 Chartreuse GRNW Basin
11 Beau Bois (MDA) 29 Trianon 47 Curepipe Garden
12 Chebel 30 Hermitage 48 Moen
13 Bagatelle 31 Phoenix 49 Henrietta
14 Hon Desert Alma 32 Highlands 50 Curepipe experi. St.
15 Barkly 33 Belle Rive le) 51 La Marie
16 Minissy {MDA) 34 Belle Rive (SIRI) 52 XVI Mile
17 Bega 35 Belle Rive EZN; 53 Bananes
18 Reduit Experi., St. 36 Belle Rive (1E 54 Tamarin {Res.)
19 Minissy () 37 Belle Rive (2F) 55 Bonnefin
20_Bonne Veine 38 Piton du Milieu 56_Good End

LOCATION OF RAINFALL STATIONS
IN AND AROUND GRNW

GOVERNMENT OF MAURITIUS
PORT LOUIS WATER SUPPLY PRCQJECT

JAPAM INTERNATIONAL COOPERATIOM AGENCY
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-ig. ] A.2.2

Ho. (1) (2) Name of Station Lat. Long.
Ident  Ident {km} (km) 1950 1960 1970 1980 1988
1 60112 Line Barracks 97 295 EEEE R RO R R
2 Dpo Pte. aux Sables 102 272 [veneasnes | .. HEgEEERRRaRERssRERIRaRe
4 BB3I13 Industries 107 341 feveannans bovennens bEEEEEEHEREERTIERE N
5 D203 Richelteu 113 272 EbEE s R E e TR PR R
6 DR214 Les Guihies 114 293 [eorraanns |.. giRugauaneRnaalEaaut,
7 86215 Pailles 116 288 [vrananens fubEriEb R R R R L EEE R
9 DD7204 Les Rosieres 118 268 foverronns fevourona, fevinennas |
10 119305 Hontagne (HDA) 119 305 % ................ §§§§§§§§§§§§?§ﬁ§§§§
11 FF301 W18.MDA {**) Beau Bois (MDA} 124 335 ESRL s P e L PR PP TP T L
12 DD306 VE.MED [**} Chebel 126 270 brviiirirr e bl L RPEE P LRV PEPEEPRP TR
13 DD30B WA, MDA (**) Bagatelle {MDA) 131 292 FONRNERA R TYE v nnunnaunununRRR AR AN AR
14 FF302 Hi2.HDA (**) Mon Desert Alma 133 316 paniaianEREtR tayadngENUE U NN DEDON A RY
15 134274 Barkly 134274 | ERERSRERARNRRRRR RN
16 FF304 W6.MDA  (**) Hinissy (1) 143 306 bskaphbakin g b DEERREY R REPTENITR T
17 DD312 W1.H (**) Bega 137 285 PRt R BT R PP PP T T T
18 DO314 - (**) Le Roduit Experi, 5t, 139 293 bt eE e bR P P L T L P T L L]
19 FF303 H7.H {**) Hinissy (HDA) 135 302 SRR  sananauRzUR AR RARERAET R
20 EE30L  E18,MDA Bonne Veine 143 353 ?§§§§§§§§§?3&3§§§§§§?§§§§§§§§§?§§§§§§-
21 FFA05 W1D.MDA {**) Alma 144 340 R o TN R e R N
22 FF306 HWL1.H (**) Cote d'0r 147 315 §§§§§§§§§§§§§§§'mﬂllllll!'llllllllllll!llun
23 147285 Ebene 147 285 Leveerens [evenerene Teenrnacs |BanEsg.
24 FF307 WO.H {**) Bagatelle (H) 151 308 EstEb bR er b o EE L P P P T L T L L]
25 1532301 Canoene 152 301 [evvrrene [veveranes leveenenns |48k, ...
26 FF408 W17.MDA (**) Valetta 152 334 Jevens Fid e b PR P T I P T
27 FFI10 (**} Maurifoods (Trianon} 159 295 lrevanenas Jovvenrnns Jieaisnnns |Bugnan,
28 155288 (**) Quatre Bornes 156 288 phierpbbesbi L FUELT LR L PRE SRR PR
20 DD3A17  H3A.HDA  (**) Trianon 150 291 BERRE R R S A u A A RAR AR RER . . .
30 FFA11  H14.H Hermitage 161 318 } .................. levevannas |§§§§§§.
31 FF312 {**} Phoenix 164 295 FEEEE R EE s B PP PP T T P T T N
32 FF313 WB.H (**) Wighiands 164 305 BRRRERRNRENE M SuaunnonnRsuRRRNARYEND AN
33 FF414 E1B.CHA Belle Rive (1H) 166 333 | TP | [erseneean |dERBas.
31 FF415 WI6,SIR (**) Belle Rive (SIRI) 168 326 (... HREBSE N S eacnanunapnaRecunEnERaY
35 EEAD3  W16.CHA Belle Rive {2N) 170 330 fervrennesfoernonenclonrnneens SpaaR,
36 EEA04 EL17.CHA Belle Rive (1E) 178 335 Jevivvanea]eneninni, prbinbrbhar st enrh 8
37 EEA06 E16.CHA Belle Rive {2E) 174 335 Jevevenre]eniene. RuinunaunnausaRuang
3 EE307 - piton du Hillou LTI T e e
39 FF316  LMET {**) Vacoas 176 294 AR RN onnnunarnnERDNNED D ERDE
A0 EE310 E14.DUB Dubreuil Factory 188 398 fiiaieenan ..§§§§§§§?§§§§§ﬁ§§§§§ﬁ BEE,
a1 FFALB - {**) Hooton 182 316 BRERRERREERR M v nn R RnaRaRRERAN RN
42 FF320 TG.MED Holyrood 186 275 biveivanns [evens bbb bbb b LT
43 FF319 T10.MED (**) Reunion 184 293 bribbhneei B e IRV PPPE P EERE PR TR
A1 EE308 E13.CHA Dubreuil (3H) 184 361 Leveenrens ey
45 €E311 E12.CHA La Pipe 180 368 ekt be e R e e
46 EE309 Chartreuse 186 341 SEPRE priEbribss LR R
47 194304 {**) Curpipe Gardens 194 304 frovneeonafonns LETTEUETTT T T T PR
48 FF321 T7.HED Haon 192 276 LR SRR R R B R HEEEREREERE B
49 FE122 TBMED  Honefetts 100 281 [ARRSRERRNARANE R
50 FF423 (**) Curepipe experi. St. 200 303 7 i ....... n:TulnumulluTllu!uln
51 FF420 TOMED  La Marfe 200 200 BEREERIEIRIAERE .
52 EE412 G4.CHA XVI Hile 205 323 Fovvenenes )
53 220333 G3.RD Bananes 270 333 Jeivininns lonennevas Jervevnanen Jovienns
84 FFA25 SO.CEE Tamarfn (Res.) A1 275 SRR AR
55 FF426 57.MED Bonnefin 214 283 |REanusannnaia R R RRRR R R R
506 FF427 T11.CHA Good End 218 20 Britiiladi i bie i e R R R S
Ref: (1) Identifier by ¥eteorological Service
(2} ldentifier by Hydrologlecal section,CHA
(**) Selected stations for daily dase analysis { 1965-1987 )

22 Perfod 1n which monthly data are avatlable
e Period in which daily data are available

DURATION OF RECORD OF
RAINFALL STATIONS

GOVERNMENT OF MAURITIUS
PORT LOUIS WATER SUPPLY PROJECT

JAPAN INTERNATIONAL COOPERATICN AGENCY
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| Fig. [A.2.6
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[ Fig. [A.2.7
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Fig. [1.3.3 (3)
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Fig. | A.3.8
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[ Fig. [A.3.9
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| Fig. [A.3.11
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| Fig. [A.3.12
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Fig. | A.4.1
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[ Fig. | A.5.2
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I DIRECT MEASUREMENT

1. General

The Grand River North West (GRNW),which is the main source
of Port Louis Water Supply Project,consists of five tributaries.
Water level record has been intensively processed for about 20
years for each tributary, that is, Moka river at W10, Profonde
river at W08,Cascade river at W05, Terre Rouge river at W04 and
Plaines Wilhems river at W03.

These five gauging statlons are located at
'Highland’,central plateau, On the other hand, proposed intake
site for the project will be located at Municipal Dyke or its
adjacent site. The residual area between gauging stations and
Municipal Dyke is 24 km? s0r 21 per cent of catchment aresa of
GRNW at Municipal Dyke.

It is reported that some leakage loss of water may occur in
the river stretches, Such a loss of water, ILf any, should be
taken into account in the planning. Discharge measurement in
Phase I did not detect any symptom of water loss in the river
stretches., However, in view of the glgnificance of its effect on
the planning if any, the discharge measurement was executed again
to confirm the matter.

Furthermore, coefficlents to estimate additlonal flows from
regidual basin in the downstream of gauging stations, which are
required for the simulation for analysing necessary effective
storage of reservolr, are also confirmed.

2. Direct flow measurement sites and methods

Direct flow measurements were carrled out by Hydrologilcal
section, CWA and JICA team on Octeber 29 and 30,1988 and November
1 and 3 ,1988. The measuring site had been previously selected
and also cleaned to be a good condition for current metering,
Locations of the sites and their conditions are shown in
Attachment I-1. Methods of measurement are as follows:
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Site Method/Instrument Date

A-1 VYolumetrical measurement 29/0ct., 30/0ct,
A-2 - do - ' 29/0ct.
( leakage from pipe @27")
Al Current flow meter 30f/0ct., 3/Nov.
A-5 - do - - do -
A-6 - do - - do -
B-1 - do - - do
B.2 - do - - do -
B-.3 - do - - do -
B-4 - do - - do -
c-2 Ultra sonic flow meter 29f/0ct., 30/0ct., 1/Nov.
C-3 Current flow meter - do -
C-4 - do - - do -
C-6 - do - ~ do -
wes Gauge reading,automatic recorder - do -
Wo4 ~ do = - do -
Wo5 - do - - do -
wos - do - - do -
W10 - do - - do -

3. Flow condition and others

There was no severe rainfall which may influence river flow
during the measurement work and for previous few weeks. It was
considered to be suitable for measurement in general.



The most influential factor is CEB power statlion which is
located at Reduit. CEB power' station has 7700 m? regulation
reservolr downstream of W04 and W05 and release impounded water
for power generation at 6-7 hours interval (5-6 hours for storing
water and 1 hour for generation). Power station stops releasing
after generation,but river flow downstream continue to decrease
gradually because of storage function of river channel. This
influence continues for about 5 hours.

On Oct.30, and Nov.3, GEB was requested to stop operation by
CWA. The followings are CEB operation in these days,.

Time Condition

30/0ct.

0:00 : Generatlion stop

0:00 - 6100 Storing water into reservoir
6:00 - 7:10 ‘Generation

7:00 - 13:35 Storing water into reservoir
13:35 - 17:45 Splllout over the weir occurred
17:45 - 19:00 Generation

1/Nov.

0:00 Generation stop

0:00 - 6:00 Storing water into reservoir
6:00 -~ 7:10 Generation

7:00 - 12:30 Storing water into reservolr
12:30 - 13:30 Generation
13:30 - 19:00 Storing water into reservolr
19:00 - 20:00 Generation
20:00 - Storing water into reservoir

2 -~ 3 /Novw.

22155 Generation stop

22:55 - 8:00 Storing water into reservolr
8:00 ~ 16325 8pillout over the weir occurred
16:25 - 17:25 Generation

17:25 - Stoxring water into reservoir
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On Oct.30, CEB station stoped operation at 7:00 and began to
splll water at 13:30. Therefore, flow downstream of power
station was still infuenced during direct measurement as shown
Attachment I-3 (1). Flow at B.3,Terre Rouge river at the
confluence with Profonde river decrease from 305 lit/sec to 171
lit/sec for 1.5 hours.) )

On the other hand, CEB station stoped operation at 22:00 of
previous day of Nov.3. Spill-out over the welr began at 8:00
and the water was all stored at pond,which is located between the
reservolr and power statlion and has the capacity of about 9000
m3, Therefore, there is no influence of neither CEB operation nor
spill out during the direct measurement of the day.

4. Results
4-1 Leakage from Munlcipal Dyke, Municipal Pipelines

There can be seen no flow through section A-2, upstream pipe
bridge. Leakage water from @27" pipe falls into the river
channel at the bridge and its total amount was 42 lit/sec., The
flow volume at section A-1, downstream pipe bridge,is 47 lit/sec.
Inflow volume through three pipes of @$18",619",$27" into Pailles
Treatmént plant are 113 lit/sec, 134 lit/sec, 332 lit/sec
respectively.

From these findings,the following conclusions are deduced.

- Leakage water from $27°® pipe at A-2 13 main source of
river flow downstream of Municipal Dyke. TIts
contribution is about 90 Z.

- Leakage from three pipes is 8 2% in the present
condition and this proportion can be reduced to be 1 %
by repair of @27" pipe at A-2. In this case almost
river flow will disapear

-~ BSeepage through foundation of Municipal Dyke is
negligible, In case water level of Municipal Dyke
reservoir is near the low flow sgection of the weilr,
seepage through dam abut occurs. This volume is
yhowever, less than 0.010 cumec as observed in June-



August,1988.
4.2 Loss of surface water along GRNW

To certify the loss or gain of surface water along GRNW,
total amount of flow at five gauging stations and total £flow
through Municipal pipelines are compared with data observed on
Nov.l.

a) Flow at gaugling stations

Flows at five gauging stations were given from staff reading
and vrating table which have been wused by hydrological
section, CWA,. As for station W10 (Moka river), one direct
measurement work was carried out and rating table was modified
according to the result in order to assure such a low flow
condition of the rating curve. Relation between modified and
original rating curves 1s as follows,

- . 1.342 -
Qmod 0.1625 (Qorg—45.3l) + 25.49 { oorg <= 296 )
Qrg ( Qopg > 296 )

where, .
Qnog ¢ discharge calculated by modified rating curve (lit/sec)
Qorg t discharge calculated by original rating curve (lit/sec)

b} Flow et Municipal Dyke

Flow of three pipelines are measured by ultra sonic flow
meter at the inlet of Pallles treastment plant. Actual discharge
at Municipal dyke is estimated by adding &8 Z of total flow as
leakage (see 4-1 ).

CEB power station operated regularly on Nov.l, Flow at
Municipal bDyke changed with about 7 hours cycle,which coincide
with interval of CEB generation. The relation between flow at
gauging stations, CEB power station and Munlcipal Dyke 18 shaown
in Attachment I-2 and this figure indicates that total
accumulated discharge ,or average should be considered according
to the cycle.



c) Average flow at filve Gauging stations and at Municipal Dyke

Period of a cycle 10:30 to 17:45 1s used for an average flow
at Municipael Dyke. The corresponding released flow from CEB
power station is stored from 6:00 to 13:00 by surface flow of the
Cascade and Terre Rouge river(W04,W05). As for W03,W08 and W10,
traveling time of 1.5 hours to Municipal Dyke 1ig estimated,
Then, average flows at these sltes are compared as follows,

Station River /Canal Considered period Average
Gauging Station 29{0ct
Wo3 Plaines Wilhems 9:00 - 16:00 79.2
Wo4 Terre Rouge 6:00 - 13:00 130.4
Wos Cascade 6:00 - 13:00 176.3
woa Profonde 9:00 - 16:00 114.5
Wilo MOka 9:00 - 18:00 69.6
Sub total (1) 570.0
Abstraction
W019 Plaines Wilhems canal * measured on 30/0ct ,3/Nov 79.2
W006 Bapgatelle canal * measured on 30/0ct ,3/Nov 115.1
W003 Pailles canal * measured on 30/0ct ,3/Nov 53.7

W002 DWS plpeline(Soreze) * measured on 15/0ct,14/Nov 2.0
(Valve is fixed)

Wo26 MSRI # information from CWA 25.0
Subtotal (2) 275.0

Municipal Pipeline 29/0ct
218" pipe 10:30 - 17:30 114.,0
g19" pipe 10:30 - 17:30 132.0
@27" pipe 10:30 - 17:30 253.8
Leakage 11:15, 13:10, 15:20 50.3

Sub total (3) 549.1
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Total additlional gain downstream
of the gauging stations (3)+(2)-(1) 254.,1

According to the above balance table, the following
conclusions are deduced .

- It seems as 1f there i1s loss along the river channel.
But ,1f abstractions bhetween gauging stations and
Municipal Dyke are taken into consideration, total gain
at Municipal Dyke reach 804 litfsec and additional

volume is 254 lit/sec, or, 457 of the accumulated flow
at five gauging stations,

-7 =~



Pailles Treatment Plant ATTACHMENT  I-1 (1)

Location (1)
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ATTACHMENT I-1 (5)
Sipe~andition (1)

SITE INVESTIGATION
DATE : 19th of October,1988

PARTICIPANTS : Mr. Kuwsbara ( JICA )

Mr. Mowlabacus ( CWA )
Mr. Durup ( CWA )

This site investigation was carried out to decide the gsites for

direct measurement whose purpose is to elaborate the water balance along
the reaches of Boreze area of the GRNW. It 1s maid that huge amount of

leakage may occur along the reaches,which influences the acheme of the
project.

1. Identified Measurement sections

The following measurement sites are identified and packaged into
three wparts according to the access condition and instrument used for

these measurements as ghown in Fig-1. They are ,

Part A (From the Municipal pipe line bridge 1000 m downstream of

Municipal Dyke to the old dike upstream of the confluence with
the Moka river )

site A-1 : pipe bridge 1000 m downstream of Municipal Dyke
{GRNW) condition : gocd
small amount of flow passing over the

ditch of the concrete base of pipe bridge
(about B0 lit/sec is observed ),

site A-2 : plpe bridge 150 m downstream of Municipal Dyke

{GRNW) condition : f£air
There is no flow passing through the
concrete base of the pipe bridee

site A-3 : welr with iron brade at Municipal Dyke
(GRNW) condition : good

There ig no flow over the low flow section
of the weir. There alsoc can nol be seen
any leakage through dam at this time.

site A-4 : upstream of Manicipal dyke reservoir
(GRNW) condition @ fair

A site usually used for direct measurement
by CWA. The riverbed is already cleaned

for measurement. Additional clearing work
of 1 day is necessary,



site A-5 :

(GRNW)

site A-B6 :

ATTACHMENT I-1 (6)
Site Condition (2)

downstream of the confluence with the Moka river
condition : fair
preparatory work of half day to clear rock
of river bed to make the flow stable is
required. There may exist riverbed water

because of thick depsETs of boulders in
the river chamnel.

‘some 200 m downstream of Pailles Canal Intake of the Moka

river
condition : good- fair
This river section is covered with
lava, though there observed s0me
turbulence.

Part B (Confluence with the the Plaines Wilhems river ,and confluence

with the Profonde river and the terre Rouge river. upstream of
the confluence with the Moka river )

gite B-1 :

site B-2 :

site B-3 :

site B-4 :

on the Plaines Wilhems river and located at 150 m
upstream of the confluence with the Terre Rouge river
‘condition : good
This river =section is covered with lava
and flow is uniform. 1 hour preparatory

work to clear deposit of the river bed is
necessary .

on the Terre Rouge River and located at 250 m upstream of
the confluence with the Plaines Wilhems river.
condition : good-fair
This river section is covered with lava
and flow is relatibly stable. No

preparatory work is necessary.

on the Terre Rouge river and located just upstream of the
confluence with the Profonde river.

condition : good - fair
This river section is covered with lava

and flow is stable. No preparatory work
i necessary.

on the Profonde river and located just upstream of +the

confluence with the Terre Rouge river.

' condition : good
This river section is covered with lava
and flow is uniform. No preparatory work
is necessary.

- 13 -



ATTACHMENT  I-1 (7)
Bite Condition (3)

Part C (Pipe line system connected to Pailles treatment ; Measurements
are to be conducted by means of ultra sonic flow meter.)

gite C-1 @ three pipes at the intake of Municipal Dyke (Municipal
pipe line)

gite C-2 : three pipes just hefore connected to Pailles treatment
{(Municipal pipe line)

gite C-3 : Pailess Canal whose water is abstracted from the Moka
river. (W003)

site C-4 : beginning of pipe line (Mount Ory DWS; WO02 ) at Soreze
dam

site C-b : pipe just before connected to Pailles treatment (Soreze
' pipe line )

gite C-6 : beginning of Bagatelle canal (W006)

aite C-7 : Montebello pipe line just before conected to Pailles
treatment

2. Findings

(1) River flow at the confluence of the Profonde river and the Terre
Rouge river

Flow at section B-4 (Profonde )is roughly estimated to be (.05
cumec _ (2.0mx 0.2mx 0.1 m/8)

Flow at egection B-3 (Terre Rouge ) is roughly estimated to be
0.08 cumec (20mx 0.1l mx 0.3 m/s)

Flow at section B-2 is (Terre Rouge ) is roughly estimated to be
6.15 cumec

(2) River flow at the confluence of the GRNW river and the Moka river

There are many boulders on the river bed at site A-3. The site is
relatively good for measurement , but some part may run through the

deposit as river bed water.

There is no over flow through the concrete basement of pipe bridge
which crosses GRNW at 150 m downstream from Municipal Dyke, which

indicates that leakage through the dam or ite foundation is
negligible. At the bridge, leakage water from @ T00 pipe pours

into the river chamnel (about 50 1lit/sec). Whole amount of the
water is pumped up at ‘the another pipe bridge some 1000 m

dovmstream of Municipal Dyke. - 14 -



ATTACHMENT I-1 (8)
Site Copdition (4}

(3) According +to the personnel at Pailles treatment plant,

a.

Water through Soreze pipe line are usually abstracted by the

commmity located at Soreze area sand the amount reaches
Pailles treaztment ie not reliable. The amount at the time is

only less than one lit/seq.

Maximum capacity of Montebello pipe line is 17 mo/min (283
lit/sec).

Some water is abstracted from Montebello pipe 1line for
irrigation. The total amount is less than 10 lit/sec.

- 15 -



ATTACHMENT 1 I-2
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ATTACHMENT

Water Balance along

GRNW (3)
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ATTACHMENT  I-4 ()

Tailles Treatment Plant i |

Date : June, 3, 1968
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Terre Eouge River
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! ¢« Hon-gteady flow condition due to CEB power generation
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Failles Treatment Plant
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ATTACHMENT

Date : Septemver, 8, 1988
Woaoz
ﬁ Maka River
. 2
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?wa ProFonde River
O B o1 [« S
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Cascade River

05
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Terre Rouge River
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Ron-steady flow condition dus to CEB power generation
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ATTACHMENT  I-4 (3

ment FPlant )
Flow Condition (j

Octover, 30, 1988
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Date :
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Terre Rouge River
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Non-steady flow condition due to CEB power generatlon



ATTACHMENT  I-4 (4)

Pailles Treatment Flant
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Date : Novemver, 3, 1088
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0 Flow is storaged in CEB reservoir or
5 pond shich is between the reservolr and CEB power station.
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