Tl SEEMC L B MDA B

Unit : Rs ,000
Without Project With Project _
Gross Total Net Gross Total . Net  Incremental
Crops Income Cost Income Income Cost Income Valuc
A.Fodder Crops : -
Luceme 584 379 205 1,092 554 538 333
Maize, others 305 229 76 576 360 216 140
Sub-total 889 608 281 1.668 914 133 473
B. Vegetables .
Tomato 4,567 2,988 1,579 24,220 9,440 14,780 13,201
Eggplant 1,681 903 718 11,025 4,517 6,509 5,730
Chilli - 153 115 38 6,703 2,996 3,707 3,668
Sponge Gourd 1,642 841 800 36,410 6,770 29,640 28,840
Bottle Gourd 1,624 701 - 923 9,216 2,876 6,340 5417
Cauliflower 4,070 684 3,386 14,638 2,604 12,084 3,608
Spinach 495 470 25 3,114 1,844 1,271 1,246
Carrot 1,011 699 312 3,432 1,749 1,683 1,371
Radish 546 434 112 3,803 1,321 2481 2,369
Turnip 733 320 413 4,995 1,343 3,652 3,239
Peas 765 460 305 3,680 1,505 2,175 1,870
Others 2,208 1,069 1,139 18,147 6,093 12,054 10,915
Sub-total 19,495 9.685 9,810 139.432 43.057 96.375 86,564
C. Fruit
Guava 6,522 1,960 4,561 9,853 2,348 7,505 2,944
Mango 3,013 1,460 1,554 5,551 1,764 3,787 2,234
Chikoo 558 322 236 723 366 362 126
Coconut 1,176 374 302 1,740 444 1,207 495
Papaya 340 261 279 629 324 306 27
Others 1,460 541 919 2,287 648 1,638 720
Sub-total 13,269 4918 8.351 2{.788 5.893 14,894 6,544
Total 33,653 15,211 18,442 161,588 49864 112,024 03,581
Remarks :  Refer to ANNEX-F.
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Unit: MCM
Irrigation Water Demand
Ttem WAPDA JICA
Report*1 Estimate*®2
(1929 - 1988)
1 WAPDA Report (1982)
- {Without Project Condition)
- Condition in 1977 62.0 65,3 *3
- Projection in 1987 - 53.1 %3
- Projection in 2002 - 35.6 *3
2 Present Cropping Pattern in 1987/88 - 42.0
3 Pumped Volumein 1987/88 - 35.5
Estimated based on KESC's Data
Remarks: *1 Pan evaporation data (1960-1966) were used in estimating

irrigation demand.

*2 Only field application efficiency of 60% is considered,
since irrigation area is limited to only 5-20 ha.

*3 Shows average irrigation water demand (1929 - 1988 ).

Refer to ANNEX-G.
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summary of Crop and Basic Assumption

Application Percolatlon Land prepartion Pre-irrigation Growing

No Crop Efficlency Loss Code Code Code Stages
1 1 Crucifers 0.60 0 0 1 [
2 2 Cucumber Q.60 4] 0 1 8
3 3 Tomatoes 0.60 0 1] 1 9
4 4 Melon 0.60 ] 0 1 8
5 5 Raddish 0.60 0 o 1 6
6 6 Fodder (Maize) 0.60 0 0 1 6
T 7 Alphalfa 0.60 0 o 1 24
& 8 Chillies 0.60 0 0 1 9
$ 9 Beans {green) 0.60 t] 0 1 6
10 10 Orchard (Citrus) 70% 0.60 1] ] 0 24
11 11 Orchard (eitrus) 20% 0.60 ] 0 0 24
12 12 uUpland Crops 0.60 0 0 1 6
No. Crop Crop Coeifficlent { by growing stage )
1 1} Crucifers 6.42 0,50 0.70 0.95 0,85 0.85
2 2 Cucumber 0.40 0,45 0.70 0.% 0.92 0.%2 0.%2 0.85
3 3 Tomatoes ‘0.42 0.42 0.55 0.80 1.00 1.05 1.05 0.95 0.70
4 4 Melon 0.38 0,40 0.60 0.9 0.98 0.98 0.98 0.90
5 5 Raddish 0.45 0,55 0.80 1.05 -1.05 0.75
6 6 Fodder (Maize) 0.45 0.55 0.85 1.05 1.05 0.95 .
7 7 Alphalfa 0.85 0.85 0.8 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
6.85 0,85 0.85 0.85 (.85 0.85 0.85 0.85 0.85 0.85 0,85 0.85
8 8 Chillies 0.65 0.75 0.85 0.95 1.00 1.00 1.00 0.95 0.90
9 9 Beans (green) 0.45 £.52 0.75 0,95 0.95 0.90 .
10 10 Orchard ([Citrus) 70% 0.75 0.75% 0,75 0.75 0.70 0.70 0.70 0.7¢ 0.70 . 0.70 0.65 0.65
0.65 0.65 0.85 0.65 0.5 0.65 06.70 0.70 6.70 0.70 0.70 0.70
11 11 Orchard {citrus) 20% 0.55 0.55% 0.55 0.55 0.50 0.50 0.50 0.50 0.50 0.50 0.45 0.45
0.45 0.45 0.45 0.45 0,45 0.45 0.45 0.45 0.50 0.50 0.50 0.50
12 12 Upland Crops 1.60 1.00 1.00 1.00 1.00 1.00

Remarks; 1 growing stage = 15 days

Summary of crop and basic assumptionin Malir Project (Proposed Cropping P., C.I=1,50 )

Cultiva, Date of Land Preparation

No. Crop Area(ha) Water Issue Pericd (stages)
1 1 crucifers 600, L 6

3 3 Tomakoes 1500. 1 6

5 5 Raddish 500. 8/ 1 6

6 6 Fodder (Maize) 50. 8/ 1 4

7 7 Alphalfa 100. W1 12

9 9 Beans {green) 600, 8/ 1 6
10 10 Orchard (Citrus) 70% 10060. EY AR 12

2 2 Cucunber 1400, /1 8

3 3 Tomatoes 350, /1 8

6 6 Fodder {(Maize) 50. i/ 1 4

S 9 Beans {(green) 350, i/f1 8

Total Project Area 4350.
Month Jan Feb Har May Jun Jul Aug Sep Oct

Potential

ET {roem) 110.0 125.0 192.0 224.0 253.0 233.0 193.0 176.0 179.0 166.0 123.0 101.0

Conveyance

Efficiepcy 1.00 1.00 1.00 1.00 1,60 1.00 1.00 1.00 1.090 1.00 1.00 1.00
Return Flow

Factor 0.5 0.1% 0,15 0.15 0.15 0.15 0.15 0.15 0,15 .15 0,15 0.15
Unit :mm
Code 1 2 3 4 5 6 7 8 9 10
Land
Preparation 0. 0. 0. 0, a. 0, 0. 0. 0. 0.
Percoration
Losses n. 0. 0. 0. 0. 0. 0. 0. 0. 0.
Pre-
irrigation 50. ¢. 0. 0. Q. Q. g, 0. 0. 0.
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Diversion Water Requirement for Malir Project {(Proposed Cropping P., C.I=1.50 }

{ Total Brea : 4350, ha )

Unit : MCM
Year Jan Feb Mar Apr May Jun  Jul Mg Sep Oct Nov  Dec Total
1929 3.29° 3.24 5.87 8.15 9.00 7.23 4.49 5.83 7.85 8.89 5,22 3.44 72.50
1930 3.07 3.24 5.87 B.06 9.00 5.66 0.03 5.95 7.85 B.8% £.31 3.95 ¢€7.89
1031 3.29 3.13 5.71 8.15 9.00 7.23 5.71 5.9 7.85 8.8% 6.31 3.95 75.17
1932 3.20 3.24 5.87 8.15 9.00 7.23 0.23 5.17 .85 8.8% 6.31 3.95 69.15
1933 3.29 3.21 5.87 8.10 8.79 7.23 0.01 3.84 6.55 8.8% 6.31 3.95 66.06
1034 3.31 3.24 5.80 8.15 9.00 6.26 1.92 5.83 7.85 8.8% 6.31 3.69 70.25
1935 2.97 2.64. §.87 7.02 9.00 7.23 5.63 5.86¢ 7.85 8.89 6.31 3.95 73.23
1936 3.29 2.94 5.84 8.15 9.00 6.67 4.15 5,99 7.85 8.89 6.31 3.89 72.96
1937 3.31 2.74 5,87 8.15 9.00 7.23 1.16 5.99 .85 8.89 §£.31 2.23 68.74
1938 3.31 3.24 5.87 8.10 8.87 7.20 4.75 4.14 .85 8.89 6.31 3.80 72.33
1939 3.31 2.22 4,27 B8.06 9.00 7.23 5.82 5.93 7.85 8.89 6.12 3.35 72.12
1940 1.96 2.58 #.54 8.15 9.00 6.91 4.49 4.46 7.85 8.89 6.31 3.69 08.83
1941 3.26 3.24 5.87 £.15 9%.00 7.23 4.68 5.99 7.85 8.89 6.31 3.95 7T4.43
1842 2.99 2.68 5.74 8.15 9.00 7.23 0.63 5.45 7.85 £.89 6.31 3.66 &8.59
1943 2.93 3,24 5.87 8.15 9.00 7.13 4.56 5,93 7.85 8.89 6.31 3,95 73.80
1944 3.20 2.30 5.87 8.15 9.00 7.23 0.33 0.07 7.85 8.89 6£.31 3,92 63.11
1945 2.28 3.24 5.87 8.15 9.00 7.23 3.24 5.93 1.7 §.89 6.31 3.8% 7T1.74
1846 3.31 3.24 5.87 8.15 9.00 7.16 4.44 4.8r 17.85 8.89 6.31 3.95 72.98
1947 3.31 .21 5.87 8.15 9.00 7.23 5.82 4.85 7.75 8.89 6.31 3.7 73.95
1048 3.31 2.70 4.99% 8,15 9.00 6.00 4.92 5.99 7.85 8.8% 6.31 3,74 71.85
1849 3.31 3.24 5.87 8.15 9.00 7.23 2.51 1.i4 7.85 8.89 6.31 3.95 67.45
1950 3.07 3.24 5.87 8.15 9.00 7.23 4.01 5.99 7.85 8.8% 6.31 3.95 73.57
1951 3.31 3.24 5,87 8.06 9.00 7.23 4.82 5.03 7.80 B8.89 6.31 3.95 73.52
1952 3,31 2.53 5.87 £.15 9.00 7.23 2.01 5.99 6.86 B8.89 €.31 3.86 70.0%
1953 3.29 3.24 5.87 €.15 9.00 6.00 5.79 0.74 7.85 B8.89 6.31 3.74 68.87
1854 2.93 2.62 5.87 8.15 9.00 7.23 4.44 5.00 2.24 8.89 6.31 3.95 66.64
1955 3.08 2.98 5.87 8.15 9.00 7.23 5.82 5.12 4.18 8.89 6.31 3.86 70.50
1956 2.87 3.24. 5.87 7.98 9.00 5.94 2.08 3.53 7.85 4.29 6.31 3.95 62.90
1957 3.24 3.24 5.87 7.94 9.00 7.23 5.39 5.80 7.85 8.8% 6.12 3.80 74.39
195¢ 3,18 3.19 5.87 8.i5 9.00 7.23 2.67 5.99 6.55 8.89 6.26 2.56 69.55
1959 3.24 3.19 5.87 8.15 9.00 7.23 0.85 4.68 0.01 8.89 3.02 3.92 58.06
1960 3.26 3.24 4,93 8.15 9.00 7.23 4.73 5.17 7.85 8£.8% 6,31 3,33 72,10
1961 2.95 2.18 5.87 7.71 9.00 6.73 1.83 1.11 1.68 8.89 6,31 3.92 58.17
1962 32.31 3.24 5.87 8.15 9.00 7.23 3.82 4.78 2.31 8.89 6.31 3.77 66.70
1963 3.31 3.24 5.87 8.10 9.00 7.23 5.70 5.71 7.85 8.89 5.06 3.95 74.01
1964 3.26 3.i3 5.87 8.15 9.00 7.16 3,92 4.59 7.71 8.89 6.31 3.95 71.95
1965 3.31 3.24 5.87 8.02 9.00 7.23 3.22 5.45 7.85 8.89 6.31 3.95 72.35
1666 3.3 3.24 5.84 8.1% 9.00 7.23 4.13 5.99 7.85 8.8% 6.31 3.95 73.89
1967 3.31 3.24 2.3F 7.24 9.00 6.88 0.00 3.29 7.85 8.8% 6.08 3.55 o6i.63
1968 2.07 3.15 5.87 8.15 9.00 7.23 5.82 5.83 7.85 8.89 6.31 3.77 74.95
1969 3.31 3.21 5.87 8.15 9.00 7.23 4.85 5.99 7.85 8.8% 6.31 3.95 74.62
1670 3.16 3.08 4.11 8.15 9.00 7.06 2.21 1.81 4.54 8.8% 6.31 3.95 62.28
1971 3.24 3.24 5.87 8.15 9.00 7.23 4.97 $.12 7.85 8.89 .31 3.92 73.78
1972 3.31 3.17 5.87 8.15 9.00 6.61 '5.3% 5.99 7.85 8.89 6.31 3.83 74.37
1973 3.31 3.24 5.87 8.15 9.00 7.23 1.47 5.40 7.85 8.89 6.31 3.71 70.43
1974 3.31 3.24 5.87 8.15 9.00 7.23 5.82 5.99 7.85 8.8% 6.31 3.80 75.47
1975 3.03 2.80 4.9%9 8.15 9.00 7.23 5.82 3.87 6.98 8.89 6.31 3.95 7i.02
1976 2.00 3.02 4.99 8.15 9.00 7.23 1.04 4.95 6.10 B8.89 6.31 3.95 63.63
1977 3.09 3.24 5.87 B8.06 9.006 6.20 0,18 4.73 4.47 8.89 6.08 3.95 63.77
1978 -3.01 3.15 5.87 8.15 9.00 7.03 1.8 1.30 7.85 8.89 £.31 3.95 66.09
1979 3.29 1.38 5.87 8.15 9.00 7.13 5.82 0.33 7.85 B8.72 6.31 3.58 67.43
1980 3.31 3.24 5.56 8.15 9.00 5.94 4.68 5.99 7.85 7.73 .04 2.28 69.77
1981 3.31 2.72 3.81 8.02 ¢.00 7.23 4.80 4.76 7.85 8.89 6.31 3.95 70,65
1982 3.26 2.74 5.87 8.15 9.00 7.23 5,12 3.11 7.85 8.89 6.31 3.92 71.45
1983 3.31 3.17 5.87 6.74 9.00 7.23 4.46 1.7l 6.82 8.8% 6.31 3.95 67.47
jog4 3.31 3.24 5.87 8.15 9.00 7.23 5.32 0.40 7.67 8.8% 6.31 3.95 69.34
1985 3.31 3.24 5.87 6.42 9.00 7.23 3.85 5.26 7.85 8.89 6.31 3.95 7L.17
1986 3.3t 3.24 5.53 8.15 9.00 &.70 5.82 4.24 7.85 8.8% 6.31 3.95 72.99
1987 3.31 3.24 5.87 8.15 9.00 7.23 5.82 5,99 7.85 B.8% 6.31 3.95 73.62
16088 3.29 3.24 5.87 8.15 9.00 7.23 3,99 3.63 7.85 £.89 6.31 3.95 7L.40
Ave. 3.17 3.04 5.62 8.04 9.00 7.03 3.73 4.59 7.12 8.7% €.20 3.7% 70.10
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beep Percolation of Malir Project (Proposed Cropping P., C.I=1.530 }
{ Total Area : 4350, ha}
. Uniz 1 MCM
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deac Total
1920 0.49 0,49 ©0.88 1.22 1,35 1.08 0.67 0,88 1,18 1,33 0.78 0.52 10.87
1930 0.46 ©0.49 0.88 1.2) 1,35 0.85 0.00 0.89 1.18 1.33 0,95 ~0.59 10,18
1931 0.49 0.47 '0.86 1.22 1,35 1.08 0.8¢ 0.89 1.8 1.33 0.95 0.59 11.28
1932 0.48 0.49 0,88 1,22 1,35 1.08 0.04 0.78 1.18 1.33 0,95 0.59 10.37
1933 6.49 ©0.48 0,88 1.22 1.32 1.08 ¢.00° 0.58 0.98 1.33 '0.95 0,59 9.91
1934 0.50 0.49 0,87 1.22 1.35 ©0.% 0.29% 0.88 1.1% 1.33 ¢.95 0.55 10,54
1935 0.45 0.40 0.88 1.05 1.35 1.08 0.84 0.88 1,18 1.33 0.95 0.59 10.98
1936 0.49 ©0.44 0.88 1.22 1,35 1,00 0,62 0.9 1,18 1.33 0.95 0.58 10.94
1937 6.50 0.41 0.88 1.22 1,35 1,08 0,17 0.90 1.18 1.33 0.95 0.33 10.3}1
1938 0.50 0.49 0,88 1.22 1.33 1.08 -0.71 ©O.62 1,18 1.33 0.95 0.57 10.85
1939 0.5 0.33 0.64 1.21 1.35 1.68 ©0.87 0.90 1.18 1.33 0.%2 0.59 1i0.91
1940 0.29 0.39 0.68 1.22 1.35 1.04 0.67 ©€.67 1.18 1.33 0.95 0.55 10,32
1941 0.49 0.4% 0,88 1.22 1.35 1.08 0.70 0.90 1.18 1.33 0,95 0.59 11.16
1942 0.45 0.40 0.86 1.22 1.35 1,08 0,10 0.82 1.18 1.33 0.95 0.55 .10.29
1943 0.44 ©.49 0.88 1.22 1.35 1,07 0,68 0.8% 1,18 1.33 0.95 0.5% 11,07
1944. 0.43 ©.34 0.88 1.22 1.35 1,08 0.05 0.01 1.18 1.33 0.95 (.59 9.47
1945 0,34 0.49 0.88 1.22 1.35 1.08 0.42 0.89 1.16 1.33 0,95 0.58 10.76
1946 0.50 0.49 0,88 1,22 1.35 1.07 0.67 0,72 1.18 1.33 0.95 0.59 10.95
1947 0.50 0.48 0.88 1.22 1.35 1,08 0.87 0.70 1.16 1.33 0.9% 0.56 11.09
1948 0.50 0.41 0.7% '1.22 1,35 0.9 ©¢.74 ©.90 1.18 1.33 0.95 0.56 10,78
1949 0.5 0.49 0,88 1,22 1.35 1,08 ©¢.,38 0.17 1.18 1.33 0.95 0.5% 10.12
1950 0.46 0.49 ©0.88 1.22 1.35 1.08 0.60 0.90 1.18 1.33 0.95 0,59 11.04
1951 ¢.50 0.49 0.88 1.21 1.35 1.08 0.72 0.75 1.17 1.33 0.95 0.59 11.03
1852 ¢.50 0.3% 0.88 1.22 1.35 1.08 0,30 0.%¢ 1.03 1.33 0.93 0.58 10.50
1953 0.49 0.49 0.88 1.22 1.35 0.9 0.87 0.11 1.18 1.33 0.95 0.56 10.33
1954 0.44 0,39 0.88 1,22 1.35 1.08 0.67 0.75 0.34 1.33 0.95 0.52 10.00
195% 0,46 0.45 ©.88 1.22 1,35 1,08 0,87 0.77 0.63 1.33 0.95 0.58 10.58
1956 0.43 0,49 o©0.88 1.20 1,35 0.89 0.31 ©0.53 1.18 0©0.64 0.95 0.59 9.43
1957 0.49 0.4% o©0.88 1.19 1.35 1,08 0.81 0.87 1.18 1.33 0.92 0.57 11l.ls
1958 0.48 ©0.48 0.88 1.22 1,35 1.08 0,90 0.90 0.98 1.33 0.94 0.38 10.43
1959 0.49 0.48 ©0.88 1.22 1.35 1.08 0.13 0.70 0.00 1.33 0.45 0.59 8.71
1960 0.49 0.4% 0.749 1.22 1.35 1.08 0.71 ©0.78 1,18 1,33 0.95 0.50 10.81
1961 0.44 0.33 0.88 1.16¢ 1.35 1.01 0.27 0.17 0,25 1.33 0.95 0.59 8.73
19862 0.5 0.49 ©0.88 1.22 1.35 1,08 0,57 0,72 ¢.,35 1,33 0,95 0,57 10.00
1963 0.50 0.49 o©0.88 1,22 1,35 1.08 0,87 0.86 1.i8 1.33 0.76 0.5% 11.10
1964 0.49 ©0.47 ¢.88 1.22 1.35 1.97 0.59 0.69% .16 1.33 0.95 0.5% 10.79
1965 0.50 0.49 ¢.88 1.20 1.35 1,08 0,48 0.82 1.18 1.33 0.95 0.59 10.85
1966 0.5 0,4% 0.88 1.22 1.35 1.08 0.62 0.9 1.18 1.33 0.95 0.59% 11,08
1967 0.5 0,49 0.35 1.09 1.35 1.03 0.00 0.49 1,i8 1.33 ©0.91 0.53 9.24
1968 0.46 ©0.47 ¢.,8%8 1.22 1.35 1.08 0.87 0.88 1.18 1.33 0.95 0.57 11.24
1969 0.50 0,48 0,88 1.22 1.35 1.08 O0.73 0.9 1,18 1.33 0.95 0.59 11,19
1270 0.47 0.46 0.62 1,22 1.33 1.06 0.33% 0.27 0¢.68 1.33 0.95 0,59 9,34
1971 0.49 0.49 0.88 1.22 1.35 1,08 0.7% 0.77 1.18 1.33 0.95 0.52 11.07
1972 0.50 0.48 ©0.88 1.22 1.35 0,99 0,81 0.96 1.18 1.33 0.85 0.57 11.16
1973 0.5 0.49 0.8 1,22 1,35 1,08 0.22 0.81 1.18 1.33 0.9% 0.56 10.58
1974 0.50 0.49 0.88 1.22 1.35 1.08 0.87 0.% 1.18 1.33 0.95 0.57 11.32
1975 0.45 0,42 0.75 1.22 1.35 1.08 ©.87 0©.58 1.05 1,33 0.95 0.59 10.65
1976 0,30 0.45 0.75% 1,22 1.35% 1.08 0.l1s 0.74 0.91 1.33 0.95 0.59 9,84
1917 0.46 0.,4% 0.88 1.21 1.35 0.93 0.03 0.71 0.67 1.33 0.91 0.59 9,57
1978 0.45 0.47 0.88 1.22 1.35 1.05 0.24 o©0.20 1,18 1.33 0.95 0.59 9.91
1979 0,49 0©0.21 o©0.88 1,22 1.35 1.07 0.87 0,05 1.i8 1.31 0,95 0.54 10.11
1980 0.50 0.49 ©0.83 1.22 1.35 0.89% ©¢.70 ©.90 1.18 1.1s 0.91 0.34 10.46
1981 0.5 ©0.41 ©0.57? 1.20 1.35 1,08 ‘¢.72 0,71 1.18 1.33 90.95 0.59 10.60
1982 0.49 0,41 o.88 1.22 1,35 1,08 0,77 0.47 1.18 1.33 0,95 0.59 10,72
1983 0.50 0.48 o0.88 1.0% .35 1.08 ¢.67 O©.26 1.02 1.33 0.95 90.59 10.12
1984 6,50 0.4% 0.88 1.22 1,35 1.08 0.80 0,06 1,15 1.33 0.95 0.59 110.40
1985 0.5 0.4% 0,88 0.96 1.35 1.08 0.%8 0.79 1.18 1.33 0.95 0.59 10.68
1986 0.50 0,49 ©0.83 1.22 1,35 1,00 0.87 0.64 1.18 1.33 0,95 0.59 10.95
1987 ¢g.50 0.49 0.88 1.22 1,35 1.08 0.87 0,90 1.18 1.33 0.95 0.59 11.34
1988 0,49 0,49 0,83 1.22 1.35 1.08 0.60 0.54 1.18 1.33 0.95 0.59 10,71
Ave. 0.47 0.46 0.84 1.21 1.35 1.05 0.5 0.69% 1.07 1.32 0.93 0.57 10.52
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Unit Mol Dam
a) General
Location 8.3 km upstream of Super Highway Bridge.
River Mol tributary of Maril River
Type of dam Rockfill (Zone type)
Purpose Groundwater recharge (Irrigation + Domestic Water Supply)
b) Hydrology
Catchment arca km? 596
Mean annual rainfall mm 231
Mean annual runoff MCM 449
¢) Reservoir
Live storage MCM 35.0
Flood control storage MCM 0.0
Dead storage MCM 10.7
Gross storage MCM 45.7
Maximum reservoir area km? 5.5
& Dam
Type Rockfill {(Zone type)
Maximum height m 48.8
Length of crest m 2,347
Top width m 10.0
Crest clevation of dam EL.m 175.3
Nomal full water level EL.m 169.6
Maximum water level EL. m 173.0
Slope:  Upstream 1:25
Downstream 1:2.0
Dam volume 10° m? 1,730
e Spillway
Type Submerged weir (ungated)
Portable maximum flood mfsec 4280
Design capacity m3fsec 4,100
Surcharge for design flood m 34
Crest elevation EL.m 169.6
Energy dissipation No Stilling Basin
H  Off-take Strmucture 2.4 m dia tunnel with control gate at outlet end and emergency
control gate at inlet end with stilling basin on downstream end.
Outfall Channel Channel into natural Nullah,
¢ Imigation System Recharging aquifer by controlled releases from Mol Dam
hy Irigation Area (Cropped area) ha 4,350 (6,500)
Domestic Water Supply MCM 3.3

Refer to ANNEX-H
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Unit: Rs.106
Foreign Local
Tiem Currency Currency Total
1. Direct Construction Cost
1.1 Preparatory Works 27.0 5.9 32.9
1.2 Mol Dam 362.6 76.8 4394
A. Main Dam 212.3 36.5 243.8
B. Saddle Dam 10.9 2.0 12.9
C. Spillway 51.8 16.7 68.5
D. Intake Facility 68.9 13.2 821
E. Diversion Works 9.9 35 134
F. Access Road 8.8 3.8 12.6
G. Land Acquisition 0.0 1.1 1.1
1.3 Causeway 2.4 3.8 0.2
1.4 Pilot Demonstration Farm 10.4 2.9 13.3
1.5 Project Office 0.4 0.8 1.2
Sub-total 402.8 90.2 493.0
2. Procurement of O & M Equipment 10.3 0.0 10.3
3. Physical Contingency 58.2 12.8 71.0
4. Administration Cost 0.0 6.7 6.7
5. Engineering Services 59.6 16.4 76.0
Sub-total 530.9 126.1 657.0
6. Price Contingency 0.0 28.6 28.6
Grand Total 530.9 1547 685.6
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.16 BISERREM

Work Iterm UnitRate (Rs.) .. Qty Amount _ (1000 Rs.)
. Unit FiC LiC BiC L/C ‘Totat
1. Direct Construction Cost
1.1 Preparatory Works T% 27,029 5.803 32,933
1.2 Mol Dam 362,656 76,840 439,496
A, Main Dam
1} Excavation
a) Common (Backehoe) m3 39.0 6.5 38,100 1486 248 1,734
b} Common (Bulldozer) (1) m3 511 14 44,500 2,568 129 2897
¢) Common (Bulldozer) (2} m3 517 74 44,400 2,562 329 2,890
d) W. Rock (1) m3 887 10.8 36,900 321 399 3,612
e} W, Rock (2) n3 40.1 4.8 86,000 3,049 413 3,861
£} Rock (1) m3 1202 24.5 15,860 2,041 387 2428
) Rock (2) m3 76.1 26.9 36,800 2,300 950 3790
2) Filling -
a} Zone 1 {Core) m3 1199 16.4 298,900 35,838 4,502 40,740
b) Zone2 (Random) (1) m3 63.7 9.1 154,300 9,829 1,404 11,233
¢} Zone 2 (Random) (2} m3 631 g1 99,300 6,325 904 7,229
d) Zone2 (Random) {3} m3 B74 117 312,400 27304 3,655 30,959
e) Zoned (Rock) (1) m3 B81.9 10.0 81,100 6,642 811 7.453
£) Zone3 (Rock) (2) m3 81.9 10.0 162,000 13,268 1,620 14,888
g) Zone3 (Rock) (3) w3 1364 25 323,800 44166 7.609 51,776
h) Rock facing m3 1364 23.5 83,000 11,311 1,951 13,212
i) Filler n3 168.5 211 181,100 30,515 3,821 34,337
3) Foundation Treatment
a} Curiain Gronting m 553.8 421.6 9,500 5,280 4,005 9,285
b) Blanket Groating m 5558 421.6 6,600 3,668 2,783 6,451
Total (A) 212,336 36,338 248,865
B. Saddie Dam
1) Excavation .
a) Common {Bulldozer) (1) m3 577 74 5,200 300 38 339
b} Common (Bullozoer) {2) m3 161 24 5,100 82 12 94
c) W.Rock (1) m3 88.7 10.8 15400 1,366 166 1,532
d) W.Rock (2) m3 40.1 4.8 35,500 1440 172 1,612
'€} Rock (1) m3 120.2 24.5 12,360 1,586 308 1,891
H Rock (2) m3 76.3 269 28,800 2,192 175 2,966
2) Filling-
a) Zone I {Core) ml 1199 16.4 24,800 2974 407 3,380
b) Zone 3 {Rock) mi B1.9 10.0 4,200 344 42 386
c) Rock Facing m3 1364 235 4,400 600 103 104
Total (B) 10,886 2,018 12,504
C. Spillway
1} Excavstion
a} Common (1) m3 517 T4 35,600 2,054 263 2,318
b) Common (2) m3 16.1 24 35,600 513 85 659
2} W.Rock (1) m3 887 10.8 32,000 2,838 346 1,184
d) W. Rock (2) w3 40.1 438 74,800 2,999 359 3,359
e} Rock (1) mn3 1252 24.5 53,400 6,809 1,308 8,208
fy Rock (2) m3 638 16.8 124,504} 7,949 2,093 10,043
2) Concrete Works
a) Concrete (210kg/em2) m3 1435.1 5038.7 1,400 2,069 705 2,714
b} Concrete (180 kg/om2) m3 11344 405.9 18,800 21,327 7,631 28,058
c) Reiforcement bar ton 130034 9827.1 400 520 3,931 9,132
Total {C) 51,851 16,122 68,573
. Intake Facilities
1) Barth Works
a) Cormumon Excavation m3 517 74 14,900 360 110 970
b) W. Rock m3 88.7 10.8 124,100 11,008 1,340 12,348
c} Rock 3 1335 338 53,200 7,102 1,798 8,900
2} Concrie Works
&) Concrete (210kg/cm2) m3 14351 5037 11,100 15930 5,591 21,521
b} Reinforcement bar ton 130034 9827.1 440 5721 4,324 10.045
) Steel pipe ton  28600.0 0.0 100 2,860 0 2,860
d) High pressure gate set 2 11424 o 11,424
e) Gates set 4 14,000 0 14,000
Total (D) 68,905 13,164 82,068
E. Diversion Works 9,900 3,540 13,440
E. Acess Road 8,778 3,762 12,540
G. Land Acquisition 0 1,076 1,076
1.3 Causeway Nos. 605328 946,553 4 242 3,786 6,208
1.4 Pilot Demonsiration Farm 10,393 2,869 13,262
1.5 Project Office 360 840 1,200
2. 0 &M Equipment 10,300 0 10,300 1] 10,300
3, Physical Contingency . 58,152 12,750 0,502
4, Administration Cost 1] &, T00 6,700
5. Engineering Services 59,600 16,400 76.000
530,912 126,088 657,000

Total(1-5)
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AT ERJIBFER

(Upit; Rs.1073)

Work Item Amount 1,991 1,992
BfC L/C Fotal T/C L/C Total ‘EIC LiC Cotal _
1. Preparatory Works 27,029 5,903 32,933 . - - 27,029 5903 32,933
2. Mol Dam
A. Main Dam 212,336 36,558 248,895 - - - 15479 425¢ 19733
B. Saddle Dam 10386 2,018 12,904 - - - - - -
C. Si)ﬂl\vay 51,851 16,722 68,513 - - - 16320 3,119 19,438
D, Intake Facilitics 68,905 13,164 82,068 - - - 26,103 4,665 30,768
BE. Diversion Works 9,900 3,540 13,440 . - - 99000 - 3,540 13,440
F. Acess Road 8,778 3,762 12,540 - - - 87718 37162 12,540
G. Land Acquisition 0 1,076 1,076 0 538 538 0 538 538
Sub-total(2) 362,656 76,840 439,495 0 538 538 76,579 19878 96,457
3. Causeway 2421 3,186 6,208 - - - - - -
4. Pilot Demonstration Fann 10,393 2,869 13,262 - - - - - “
5. Project Office _ 360 840 1,200 - - - 360 840 1,200
6. O & M Equipment 10,300 0 10,300 - - - - - -
Total (2-6) 386,131 84,335 470,465 0 538 538 76939 20,718 97,657
7. Physical Coatingency 58,152 12,150 70,902 4 81 81 11,564 3,118 14,682
Total (1 -7) 471,311 102,989 574,300 0 619 619 115533 29,739 145272
8. Administration Cost 0 6700 6700 - - - 0 1,675 1,675
9. Engineering Services 59,600 16400 76,000 10575 3,600 14,175 14,500 ° 4,100 19,000
Totak (1 - 8} 530,912 126,088 657,000 10575 4,219 14,794 130433 35514 165,947
10. Price Contingenrcy 0 28,642 28,642 0 295 205 0 5,146 5,146
Grand Total 530,912 154,730 685642 10575 4,514 15,089 130433 40,660 171,003
1,993 . 1.954 1,995
Work Item EiC L/C Total F/C LIC Toial F/C 1L/C Total
1. Preparatory Works - - - - - - - - -
2. Mol Dam
A. Main Dam 01,524 16,191 107,715 82,183 12,778 94,961 23,151 3,335 26,486
B. Saddle Dam - - - 10,886 2,018 12,904 - - -
C. Spillway 24,830 5,003 33,833 10,701 4,600 15,302 - - -
D. Intake Facilities 42,801 8,499 51,300 - - - - - -
E. Diversion Works : - - - - - - - - -
T. Acess Road - - - . - - - - .
G. Land Acquisition - - - - - - - - -
Sub-total(2) 159,155 33,693 192,848 103,771 19,396 123,167 23,151 3,335 26,486
3, Causeway 0 0 0 2,421 3,786 6,208 - - -
4. Pilot Demonsteation Fan 10,393 2,869 13,262 - - - - - -
5. Project Office - - - - - - - - -
6. O & M Equipment - - - 10,300 0 0 - - -
Total (2-6) 169,548 36,562 206,110 116,492 23,182 129,374 23,151 3,335 26,436
7. Physical Contingency 25,524 5,524 31,040 17,543 3,507 21,050 3,521 520 4,041
Total (1 -7 195,072 42,086 237,159 134,035 26,690 160,724 26,672 3,855 30,527
8. Administration Cost 0 2233 2,233 0 2,233 2233 0 558 558
9. Engineering Services 15167 3,867 19,033 15167 3,867 19,033 3,192 - 967 4,758
' Toal(1-8) = 210,239 48,186 258425 149,201 32,790 181,991 30463 5380 35,843
10. Price Contingency : 0 16,844 10,844 0 10,191 10,191 0 2166 2,166
Cirand Total 210,239 59,030 269,269 149,201 42,980 192,182 30463  7.545 38,009
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#1838  MBRBERE
Unit: %
Financial Cost Economic Cost
Local Cost Local Cost Weighted
Cost Component Foreign  Transfer Un-skilled Others Foreign  Transfer Un-skilted Others Conversion
Cost Payment  labour Cost Payment  labour Factor

A. Capital Cost
1. Preparatory Works 82 0] 4 14 82 0 3 12 97
2. Mol Dam 83 0 4 13 83 0 3 11 97
3. Causeway 39 0 14 47 39 0 10 40 89
4. Pilot Demonstration Farm 78 0 5 17 78 0 4 14 96
5. Project Office 30 0 17 54 30 0 12 45 87
6. O&M E(}l.l."lpmf.‘-r.lt 100 0 0 0 100 0 0 0 100
7. Physical Contingency 82 0 4 14 82 0 3 12 97
8. Administration Cost 0 0 24 76 0 0 16 65 81
9. Engineering Servoces 8 0 5 17 18 0 4 14 96
B. O&M Cost
1. Administration Staff 0 0 0 100 0 0 0 a5 85
2. Operation Cost of O

Equipment 4] 0 0 100 0 0 0 85 35
3. Office Operation Cost 0 0 0 100 0 0 0 85 85
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#.19  BEENRUERO 7 O -
EIRR= 10.60%
NPV(8%)= 1964 - millien Rs.
B/C(8%)= 1.36 '
) Unit: Rs.1,000
_ Cost Benefit :

Year Investment Annual Q&M Replacement Total Irrigation Well Ope. ‘otal Balance
1 199 13,662 13,662 4] 0 -13,662
2 1992 159,528 - 159,528 0 0 -159,528
3 1993 249,731 249,731 0 0 -249,731
4 1994 175,373 175,373 0 0 -175,373
5 1965 34,507 ' 34,507 0 0 -34,507
6 1996 4,335 4,335 50,137 2,551 52,688 48,353
7 1997 4,335 4335 63,210 2,551 65,761 61,426
g8 1998 4,335 4,335 16,283 2,551 78,833 74,498
G 1999 4,335 4,335 84,998 2,551 87,548 83,213
10 2000 4,335 4,335 93,7113 2,551 96,264 91,929
11 2001 4,335 4335 93,713 4,450 98,163 93,828
12 2002 4,335 4,335 93,713 4450 98,163 93,828
13 2003 4,335 4,335 93,713 4450 98,163 93,828
14 2004 4,335 4,335 93,713 4,450 98,163 . 93,828
15 2005 4,335 10,300 14,635 93,713 4450 98,163 83,528
16 2006 4,335 4335 93,713 1,203 94916 90,581
17 2007 4,335 4,335 93,713 1,203 94,916 90,581
18 2008 4,335 4,335 93,713 1203 94916 90,581
19 2000 4,335 4,335 93,713 1,203 94,916 90,581
20 2010 4,335 4335 93,713 1,203 94916 90,581
21 2011 4,335 4335 93713 1,203 94916 90,581
22 2012 4,335 4,335 93713 1,203 94,916 90,581
23 2013 4,335 4,335 83,713 1,203 94916 90,581
24 2014 4,335 4,335 93,713 1,203 94916 90,581
25 2015 4,335 10,300 14,635 93,713 1,203 94,916 80,281
26 2016 4,335 4,335 93,713 1,203 94916 50,581
27 2017 4,335 4,335 93,713 1,203 94,915 90,581
28 2018 4,335 4,335 93,713 1,203 94916 90,581
29 2019 4,335 4,335 93,713 1,203 94916 90,581
30 2020 4,335 25,500 29,835 93,713 1,203 94,916 65,081
31 2021 4,335 4335 93,713 1,203 94,916 90,581
32 2022 4,335 4,335 93,713 1203 94,916 90,581
33 2023 4,335 4,335 93,713 1,203 94916 90,581
34 2024 4,335 4,335 93,713 1,203 94916 90,581
35 2025 4,335 10,300 14,635 93,7113 1,203 94916 80,281
36 2026 4,335 4,335 93,713 1,203 94,916 90,581
37 2027 4,335 4,335 93,713 1,203 94,916 90,581
38 2028 4,335 4335 93,713 1,203 §4,916 90,581
39 2029 4,335 4,335 93,713 1,203 94,916 90,581
40 2030 4,335 4,335 93,713 1,203 94,916 90,581
41 2031 4,335 4,335 93,13 1,203 94,916 90,581
42 2032 4,335 4,335 93,713 1,203 94,916 90,581
43 2033 4,335 4,335 93713 1,203 94916 90,581
44 2034 4,335 4,335 93,13 1,203 94916 90,581
45 2035 4,335 10,300 14,635 93713 1,203 94,916 80,281
46 2036 4,335 4,335 93,713 1,203 94916 90,581
47 2037 4,335 4,335 93,713 1,203 94916 90,581
48 2038 4,335 4,335 93,713 1,203 94916 90,581
49 2039 4,335 4335 93,713 1,203 94,916 90,581
50 2040 4,335 4,335 9373 1,203 94916 90,581
51 2041 4,335 4,335 93713 1,203 94916 90,581
52 2042 4,335 4,335 93713 1,203 94,916 . 90,581
53 2043 4,335 4,335 93,713 1,203 94,916 60,581
54 2044 4,335 4,335 93,7113 1,203 94,916 90,581
55 2045 4,335 4,335 93,713 1,203 94,916 90,581
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£20  BERROMEL O REIE

Unit : Rs.
Holding Size (ha}
Itemn 1.0 3.0 50 10.0 20,0
1 Owner Operated Farm
A. Without Project
Gross income 6,851 20,552 34,253 68,505 137,011
Production cost incl, labor cost 3,004 9,282 15,469 30,939 61,878
Gross margin 3.757 11,270 18,783 37.567 75,133
B. With project
Gross income 30,794 92,383 . 153,971 307,942 615,884
Production cost incl. Iabor cost 10,483 31,448 52414 104,827 209,654
Gross margin 20311 60,934 101,557 203,115 406,229
C. Increment
Gross income 23,944 71,831 119,718 239436 478,873
Production cost incl, labor cost 7.389 22.166 36,944 73,888 147,717
Gross margin 16555  49.664 82774 165548 331.096
2 Tenant Operated Farm
A.  Without Project
Cross income 3,425 10,276 17,126 34,253 68,505
Production cost incl, labor cost 2,926 8,779 14,631 29,263 58,526
Family labor cost 1,379 4,138 6,897 13,793 27,581
Farmer's income 1.878 5635 9392 18783 31567
B. With project
Gross income 15,397 46,191 76,985 153,971 307,942
Production cosi incl. labor cost 9,978 29,933 49,888 99,775 199,551
Family labor cost 4,736 14,209 23,681 47,362 94,724
Farmer's income 10,156 30468 50779 101557 203,115
C. Increment
Gross income 11,972 35,915 59,859 119,718 239436
Production cost incl. labor cost 7,051 21,154 35,256 70,513 141,025
Family labor cost 3,357 10,071 16,784 33,569 67,137
Farmer's income 8.278 24.833 41,387 82715 165,548

Refer to ANNEX -J

-Jo.






i

X






100mm

40'¢c
r—
TEMPERATURE (84) RAINFALL (mm)
1929 -1988 MEAN
30

SUNSHINE HOURS (hour/day)

SR

iohr 100% 50 20 800mm 10m/’s
MEAN RELATIVE HUMIDITY (%) ° b\ -
: VAR
e
(5AM)‘//\Q\ \‘
/ \ 3
patl
// N
\1‘\
5 50| 10 400 5
L
[ N A\ AN EvarORATIONGm) N S
-~ ht [
& N
i )\
#PI_‘— MEAN WIND VELOCITY (vses) /] ™~
o ol o o o o
Jon.) Feb. Mar.i Apr.iMaoy.] Jun.| Jul.] Aug.lSep.| Oct.| Nov.|{Dec.
MONSOON
WINTER & SPRING SEASON WINTER & SPRING
E-1 ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT GF SIND

FEASIBILITY STUDY ON

WATER RESOUACES DEVELOPMENT PROJECT

IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 81-




8715 6730
METEQROLOGICAL STATIONS 25'a8

25'45"

@1 Thana Shah Beg

@ 2 Sarl Sang

&3 Roop Kani

@4 Goth Habit

&5 Super Highway
Bridge

€56 Goth Haji Shah
Hohannad

® 7 Karachi Airport

HYDROROLOGICAL STATIONS

A1 Khadedi River
At Super Highway
&2 Halir River

At Super Highway 87'45"
A3 Layari Nai River 25'30' N \ 25°30°
At Super Highway - I,

A4 Halir River

At National Highway
A5 Xankar Mai River

At Super Highway

SCALE

5 0 5 10 15 20km
L 1 | | J

67°00'

25'15"
25°00" 25°00"
pry

s700 i 67°30'

5 - 2 Sl - RorimiET s [ ISLAMIG REPUBLIC OF PAKISTAN
. . [ GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 82 -




MOL RIVER AT DAM SITE
300 -

200 -

100 |

Runofl { M C M /year)

[ o i
1929 ] 1940 ' 1950 1960 1870 1980 T 1988

KHADEJI RIVER AT DAM SITE
200

100

Runofl { M & M/ year

MALIR RIVER AT SUPER HIGHWAY BRIDGE
400

300 +

200 +

Runoff (M C M /year)

-

o

(=]
"l
T

0 % — e
1929 1940 : 1950 1960 1970 1980 1988

MALIR RIVER AT NATIONAL HIGHWAY BRIDGE
500

400

o

o

<
1l
T

Ruro!l {M G M/ ypar)
~N
<
j=]

100 + &

1829 1940 1950 1960 1970 1980 © 1988

B- 3 FBEH S DERHE ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
N THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-83.




MOL RIVER AT DAM SITE

River Runoff
1929 1940 1950

PRSI T LI T SO IO T IO K O U, O O N

{MCM)
400 7

150
300
250
200
150
100

S0

l)

1940
Mass Cuive

-s50 4

1950

«100

KHADEJI RIVER AT DAM SITE

River Runoff

1940 1950

1929

{MCM)
250 T

150 +

100 —+

1949
Mass Curve

1850

50 oz

H-4 Gy —-RUETAH—T

(W FURUEN - ¥ LHH)

YEAR
19690

1980 1988

S N 0

1970

L S L ()

- 50

100

- 200

- 250

J\[\ 374 MCMlmoth\\

River Aunofl { M C M /year)

300

3590

400

Ave monlhly twnofl

1560 1979 1980 1688

YEAR
1960 1970

1930 1888

O I S I N 3 ke 4y 0

- 100

T 150

River Rumoll (M C M /yoar)

T 200

Ava. mon:h!f runoil H

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-84 -




{ Electric Resistivity Survey

Pumping Test
0 well

-5 A AR

(& intiiteration Test and Soli Sampling

Q1 2 3 4 5w

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COQPERATION AGENCY

-85 -




R LTER Radiy et

Pt - i -
Ling-A . :
oy B o ] B B a m s}
. . . %
N W0 vipy
U 4t
x % 3 H3T .
%-—M&W%%
0] hy 0 b
[ [ ; . : : it
1 Lo
o . ] J [
===ty GH Ta ey i
0 srombrhelngis 3 the
+30; N 5'.»
[ i! m
+3 b e
- — t ine—A
R
T HEEEEEREDE £
e = = - -
el 2 5 HA8F 3 7 Rk
I A% 0 R RIEERR R o
EECE R EEEE -E-‘E Wis J
F I TR 4 da] niadn PR, =
EERNERE EEEEE S jocx =
Sukkan tallr Thade
H —q H
Line-B - . |
e} L w U Es e Wt tlu r z;s W e Sm T e
% e : . : o
[} L5
N b
. VAN
® Al
I B
LT |t 2
s L1 2 S b
-“"-H__ .
= Legend T
b et e xzter LiMe I 1317
a xater CaNy In 1583
u ]
I=E R : 3 3
= A 3 59 3 3§ 9 @ j 3 i E
£ -
PN EE: HE:E da8 3 94 4 ¥z @ 3 :
GF Tiel =5 i P g T - ] % e w E
CENNEREE EEEE dad 4 = ¥ *kiz 3 G 3 3
Tritutary
o Trafs
Sukten mlir Trade
Line-C
o) =] B3 B BN B g e ES @S = 22} er B
e, 110
w .
106 100
5 l -5
" /—\___,__/ m'
"
0 e ’Qﬁ““ L]
. i n LI
12y | E
et Sl i 5
v wa b Lecoend
3 et D3R TN SR
- 3 == matar Pitle a 193 %
i0 ]
3 ) i 71 1 Ba
i = = - Ltas=C
I 2 ¥ 3 R § 9 % g &
REE 3 3 335 8813 - 3 3
o - } o - W = of ]
e 7 1 3 #3344 3 5 5 A
-] ¥ ] 2 ] i 2 s 6
IEENEERE IR N P 44 dgz g2z 8 s¢® 93
LU T s o - e - - P W @ Mo A - oo nt ?
e 2 F OF FaEiA 3 I8 3 :in 5z 3 £3 ¢ 3 £ g % A
o Trup Kasislivilles of ardividaal Dyyers,
Terlod %l ] 1
triedr Bra rdresrolear YASE S gha-aeiersy
1o 2 .d|davifer Sravably layer 104 ~ JH¢
Saatermary depostay [ )| fnritard Arenageoys Larer ® _~ 19 . .
F=Z2]{ Keulcluse 1 arfgillacaous Taper o~ ISLAMIC REFUBLIC OF PAKISTAN
Fiiccene-Terlinry  |Erpe]| iev gt Rangnar ecrstion L~
Hlatera-Tertlary Kocrrt| Muilege €13 fersalloa T~ N GOVERNMENT OF SIND
S FEASIBILITY STUDY ON

5 . W 1 WATER RESQURCES DEVELOPMENT PRQJECT

JAPAN INTERNATIONAL COOPERATION AGENCY

- 86 -



Sukdya =il gt Tonior
-~
Ling-D Loy =t la
8le) usou " B oot o o Bds
1He 113
% {{\\ i =
] [ \ I 12
] £ R
A.'éi n [Ty H b
PO e S W - LY
LR SR R |,
i L et Jeoend
: X P o T L
& f» [X) et AU EL TR LT H ©
s e IR P
n L . }
e n 40
2 3 a :
s —3 Lint—-D
ar
T ey [] El
.:!; 5 L b & 8 5 7 K z 4
"~ o N A 3 i Aq 4 B 7 i 5
5
2R 3 g BE EREEEEEEED
Iy - H =Y - - ] -t
=} R 5] § % ZidE 4i
Ne
Legend
—=——xalr ta3ls In 1377
———malar L3l fo 1389
= [ 2 = =.l. ¥ E £ £ i
Ko &l. - i it - = H !
kel - e - - o]
o 3 il F 44 E El 5 ;
= B EE T | x5 E] | q 5 i
ERECELEER LR EEE
A PR R o Si= e =
R ELEEEIEERE # g8 & FEE
fallr Jarands Taaghe ji
Line-F —_ oF +—
O n [I=I ] BT E55 683 B e 23] i ] 651 B
. i o
1
WG
! 9 end
i —==ntr tle In 1507
-To 1oy T¢ —--ve mater Lidle In 1380
R
& 2]
t 1 4o
2 : 2] L& iaeer
!
' B = ] [ & CEE o T, | =]
e il i 4 14 =z A 4 E 3
o B - = [y o ! 5 | - - e
Bl - g
Bk £ FE: L T g ET
..:BIJ: . I LB 5% q'; 4=23 3 3
CIER e o L ) = w7 o bt/
i 23 HE @ EE] 23 2 282 1 ] 3
F . Irve KesdstivitEes af Epfividual layers,
. Aydres
firlen .l Spvel Y:"q'“mr unil® oha-aeters
AmyHer Cravelly Ferer i~ 1099
Sualerpary desaskis B | e T Afendcemig Tayer 0~ 1t
Agzleluds Arivilleceous Payer 5 ~ 1
Hixene-Tertiary Aeeifuge Famhir foreatien G4 — fp ISLAMIC REPUBLIC OF PAKISTAN
Kiscere-Tertiery Eeviluge €] dozexilon P~
3 ~iv ) GOVERNMENT OF SIND

X-6

JK:E‘HHD,EL wrimk (2/2)

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 87 -




oppo\!.l
2 570,000

2,080,000

/) o0

2,060,000
F e
oot
Fam——

639,000

LEGEND

—50——- ct’'89

~e {50 —-— Oct.-Nov! 77

Ay 7 O,%

PAKISTAN RAaILWAY MAIN LINE

—LAISTAN, _Raiway o e

h-x-@.:.

SCALE

-7 1977 -19894m ISLAMIC REPUBLIC OF PAKISTAN
T A s g GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

_88 -



2.070.000

2,080,000

-8

T

PAK
M

LEGEND

Nos. of Wells in 1989 610,000

ISTAN RAILWAY MAmN LINE

SCALE

8] . . 5 &km

= ' L i

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-89 -




50

a0

«1940's 1950's

-1940's 1950's

<1940 1950's

Langhi.C.

-1640's 1950°s

Trane Ul

-1940's 1950's

HR I R B YR

1960"s

==

1950's

1960's

Accumulated Nos.
T 100

150
100

50

1970°s 1980
300
250
o0
150
100

50

I

lLecend

1970' 1980 B constructed Wells

&

. production Wells
- 150
Abandoned Wells

i

< jp0 | ™ Accumulzted Nos, of
Constructed Wells

1960's

:
o 2 5a | D Accumulated Nos. of
Production Wells
.
0 -+ Accumylzted Nos. of
1870 1980's Abondoned Wells

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESQURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-90 -




Depth from: Ground 8. [m)

Dapth from Ground 8. {m)

Depth from Ground 8. {m)

1. Whole Project Area
1940 1950's 1960

-10.0 §

~20.0 T

-30.0 1

=400 +

-50.0 -

2. Darsano Chano U.C.
1040's  1950's 1960's
0.0 1 : -

-10.0 1

-30.0 1

-40.0

-50.0 -

4, Laundhi U.C.

1940's 1950's 1560's

Q.0 'r
108 7

-20.0 T

-30.0 T

-40.0 4

-50,0 +

H-10 X B 02 it

1970°s  1980's
M Constracted Tima
16 Prasent Depin
3. Konkar U.C.
1970's 1980 jo40's  1950's  1960's  1H70s  1980's
) " 0.0 1 + I3 - T
T -10.0 ]
@
N .
5 .20.0 1
2
5]
E
2 -30.0
5
[*%
8 -
L40.0 §
-50.0 +
5. Thano U.C.
1970's 1980's 1940's 1950's 1960s 1970's 1580's
§ T T 0.0 '[ — - - p——r————%
E-‘Q‘O T
7]
€ -20.0
= |
o
&
§ -30.0 ]
=
[+
S .40.0
R
-50.0
o [ 0P o
s E R ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVEL.OPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

.91 -




KHADES RIVER MOL RIVEA

‘ Mot RVER KHADEN RIVER
MOt SITE KHADEJ SIE MOL SITE . KHAGEJ SUE
CA GA . CA CA £87 |
R 1315 R i 1218 R 1134 |
Oip ] g 19t ] ol 23] -G FLY)
DAMSITE-SH, BAEITE S :
CA % . CA A%
G t_.....—- MALIR RIVER 7 (T MALIR RNVER
ol 20 : o7 15
MALIR SUPER MALIR SUPER
HIGHWAY HIGHWAY
CA_| CA 1293
R 210 [ 2433
v kD) ol 589
[Or 387 O 82,0
A X3 A 32
TALE SUPER FOLIR SUPER]
JARANOO . JARANDO & Jﬂ:ﬁ%
JARANDO & R AT D n BAZAR el
BAZAR RIVER __ =1 4oy '& P pii LA :A 201 > gi zgi
2 T 3.4 X Al
g 1 ‘:J oLt 5.9
[FAUA SUPER WAL SUFER
RATIONAL NATIONAL
cA | 150 | A | 1520
LR s R 3197
[+ 932 | Ci 71,
o 1457 Ct, 32,
i1 1
THADDO & . : - THADDO &
ViBEos |SUIGKN RIVERS 000 & | SUKKAN RIVERS
SURKAN SUKKAN
cA T 4550 | : G
[ 102.3 R 1014
O, 1 133 Q 9.7
TATIONAL LEGEND : TOTIONAL
HIGHWAY HIGYNAY
T AIVER POINT NAME
 GALQ 4,985 cA | 19850
A an CA | CATCHMENT AREA (KM ?) B 421,10
| onrl ¢oc R | AREA RAINFALL {MCMWYR} o 424
| INFLOW [MGMYR)
ag_{ CONTROLLED RELEASE FROM DAM [MCWYR)
(a5 { SPILLOUT (NCWARY .
70 SEA Or | RUNGFF {MCMAYR)
R | RECHARGE [MCMWYA) T 3EA
1. Natural Condilion 2 Natural Condition
{1929 - 1988) {1977 - 1988}
= k- PR )
@-11 NG (E4KTER)
00
— 18
= ] B
= 80 )
eQJ'J 4 ¥ 134573 - 4.16292 X + 0.05810 X2 - 0.00025 X3
b N
s}
i > 60 ;
_ o] (X w980, Yud03)
o ) ! ¥ = 50.7669 - 0.0149% X
g L 2 m o > aNan / rl o] 2]
g 40 2 2 “
* e
J a]
(9.5MCM)
20 T T - £ . . .
0 100 200 300 400

X
Runoff of Malir River (1520 km2) (M C M}

BG-12 R B O AR AL & O

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND
FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-92.



H MOL RIVER

KHADEJI RIVER

MOL DAM
GAB. 85 MGM KHADEJ SITE
CA 538 CA 567
R 137.5 R 3218
i 44.8 Qr 23,9
ae 23.7
qs 20,5
Qr 44,2
MOL-KHADEJ
CA 42
3 Y MALIR RIVER
Qr 2.0
MALIR SUPER
HIGHWAY
CA 1,205
R 270.2
Qi 80.1
qe 23.7
Qs 56.4
Qr 80.1
MALIR SUPER
JARANDO -
JARANDO & JARANIDO & THADDO
BAZAR RIVER CA 114
== GA 201 > R 26.7
R 48.2 Gr 34
Qr 9.1
MALIR SUPER
NATIONAL
CA 1.520
R 3451
Qi 92.6
qe 23.7
qs 68.9
Cr 27.9
4] 84.7
| THADEBO &
THADDO & | SUKKAN RIVERS
SUKKAN
LEGEND | ¢4 | 4850
R 102.3
RIVER POINT NAME - or 3.4
CA_| CATCHMENT AREA (KM ?)
R | AREA RAINFALL [MGM/YR) NATIONAL
Qi | INFLOW (MCMIYR) HIGHWAY
qs | CONTROLLED RELEASE FROM DAM (MCM/YR) CA L 1985
L gs | SPILLOVUT (MCM/YR) ] 447.4
Gr | RUNOFF (MCM/YR) Qr 41.2
A | AECHARGE (MCM/YR) I
Y
TO SEA

Case-4 Mol Dam : 35 MCM
(1929 - 1988)

B- 13  HEEERINEE
(ENVF A3 5MCM)

ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND

WATER RESOURCES DEVELOPMENT PROJECT

FEASIBILITY STUDY ON
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-93 -




Tow! Inflow (MCM)

RECHARGE VOLUME

RECHARGE VOLUME

#-14

o T_L_ PRV Ll l.’,l.,Tﬁ. .I O .,L_.i‘ ey Ee ey
100 -4 L3 -
20
300
N
£0
o

NATURAL RECHARGE YOLUME
(WITHOUT DAM) ~
MCM
400
300

\. A

, A
[h_ Q \ V\NA]\\

e
T8
1 Average 46.5 MCM/Year
100 : ’ v v d . T
1930 1940 1950 1960 1970 1980 1990
YEAR
ARTIFICIAL RECHARGE VOLUME
MCM (Case 4, Mol: 35.00 MCM)
400

. M

00 4 A

| | W

Average 64.7 MCM/Year

NTi4) . . . , : - -
1930 1940 1950 1960 1970 1980 1950

YEAR

WTAKBEER~ A -7 ISLAMIC REPUBLIC OF PAKISTAN
"GOVERNMENT OF SIN
(ENF A 3 5MCM) =

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-94.




(ADW) mopug oy

(op weg 43
powowIny 25inysoy

M Recharge without dam
Recharge widam

85061
L5068

— 554

$561

Moy V56!

£g61
(A1

1561
= U6l

Gret
g6l

s L761

HIr6L
Syél
ry6l

¢ 76l
V60

1y6t
nrel
GL61

= 8e61
S g6t

DEGT

 GC6t
N

Lest
L6t

g 1861

neGt
6761

(NDw) Awnfo A 03EYIIY

o o & e 9
- - -]
- T o

(oW mopul oL

o

o o o o
™ T W

100

(DN weg A
poeawday 23myzey

_H  Recharge without dam
Bl Rechorge whtany

300

(WO,

 awnie A dSmeyaey

8861

I Lgst

9861
13:13

ki Y361

<846t
T841
1861

0861

6461

e 161

LL61

e Y461
{ SLE1
| st

N CL6t

ZLGL
LL6t

By CL6!
y 5961

8961

N L9650
y 5961

§961

N 796!

€961
TEG1
(961
0961
6561

ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND
FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT

IN THE MALIR BASIN
JAPAN INTEANATIONAL COOPERATION AGERCY

NN
FeI

e

ATLiE

-15

(ENH h 3 5MCM)

-05.




000" 000" 0

-16 W TAEF L ISLAMIC REPUBLIG OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 96 -




A LS

£ a4

< 4

q <

<
v

pooT oagt o
B-17 HYEEEHRTRE T AN ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
N THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-07 .




2.0570,000
7 080,000

2,060,000
Ay
= oul
\‘%}oﬂ op?

oy
&
m‘ud
5
H\GHWM
2 % ; -‘
.ﬂ:_ﬁtR 5 AT 7 820,000
My, oo 2 WO S
oy, GH;,; z A ¥ Lo 5
Sy 3 G E e _
% e
7
A
HiR

LEGEND
Agricultural Lond

% 1 Qechord Field

: Upland Fietd

AM’\//,’% * Uplond Field
(Roinfed)
Non Agriculiural Lond

% ! Villoges

SHES L Hilly Lond,Others

A

4?704,4{ A: Rivers
&

/Gj’ﬁfq §

PAKISTAN RAILWAY MAIN LINE

SCALE
! o R S5 km

R — e S ————— i

Z-18 B L BB B R T

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND
FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAFAN INTERNATIONAL COOPERATION AGENCY

-08 -



830,000

820,000

420 ha

1,

1,180 ho

1 1,300 ha

13,900 he

Fieids
Orchard Fields

Upland

LEGEND

B
.

[X M

AdaaoZO

s

Fallow and Others

vz

Village

Total

Project Boundary

RATLLY

PAKISTAN _RAILWAY MAIN LINE

000’0902

3
SO

etetee)
Sl tet 5y

SCALE

5 km

MENT OF SIND

ISLAMIC REPUBLIC OF PAKISTANM
GOVERN.

—
O
w
=
Q
wag
[a '
3z
> =
(=T
2o
wl..._
oY
Vl_..r_
”D
Sw
&
LR
o et
wa
S
Ly
o
o
=
<
=z

THE MALIR BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

IN

FRU LA A

37}

ia

Fl X

B-19

_99_



Agriculrral Land
{irrigated field)

Upland field ; 1,420 ha

'
3

Crrchard field
Sub-tozal

1,180 ha
+ 2,600 ha

4,000 ha

Fodder Cropg
- Summer season -

Lucerne 3 100 ha
Maize, others ; 50 ha

Sub-total ;130 ba

- Winter season -
Maize others ; 40 ha

Negetables 3,

- Summer season -, 3,000 ha

Tomato ; 400 ba
Sponge gourd; 10 ha
Cavliflower ; 100 ha
Eggplant . S0ha 4
' e 2 Boddes erops Vo ATINCeNe LOU P Lo /o o o o o o o o o o o 2 o o
Botte govrd ;80 ha il s =
- 50{ha s
Carcot i 80ba b SR
Spinach 50ha e Exw
lritrd
Others 360 ha ety M
Sub-totat 1,270 ha inach
- Winter season - 2,000 hajs =
Vegetables 7 310 ha :
Froits ;. N S T o Solanaceous
- S 5
Mango ; 570ha [Tormata Eggplpnt, Chil
Guava : 280 ha
Coconut H 90 ha
Chikoo H &0 ha
Papaya. others; 160 ha 5 R e i
. \\\\\\\\\\\\\\\'\\\\\\\\\\\\\\\\\\\\\\\.\\.\\\\‘
Svl-total 2 1,130 ha B A A A A A A A AT AT AN A
B A AN N A A A N A N A N A N A N N AN A A N N A N AT AN AN A NN AN N NN
PRI T A e N N N A N N e e N N N S N N s NS S NN
. LA AT A AL AL A AR AL A A AL A A A AT AT A A AT AT A A A A A A A A e A N AT A
\"\I\’\\I\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\.\\\\
T 1 C dA NG ‘f\ \I\l\l\f\l\l\l\f\.f‘I‘I‘I‘l f‘l I‘I‘I‘I I‘-I\i\I\-’\I\I\/\/\/\J\I‘I\I\I‘I\I‘l\"a
ot fopne: ren PP A AL AL A A AL AT AL Mango 70 bn \I\I\l\I\I\I\I\!\I\I\I\I\I\I‘I\I\J\a
, ‘-I 2 i I
(S“mmer Seﬂson) \l\J\/\I\(\I\I\I\’\I\I\I\I\I\ = TR TR Y \I\I\/\/\I\"\’\/\I\I‘I\c’\/\l\l\’\’\l
L T S A A A A A A I R A A A A Y A
R A S e N N N e N e R C LA
2,600 b
. A £A S P L A A A A A A A A A A A A A A NN AN A LN
T T S N e i A N B N v v s
{Winter Season) B A S A M S S SN \’\,\,\,\,\l\,\’\’\,\,\’\,\/\’\,\:s'
AR TN TR A TN W N A YR .
360 hba \I\/\(\"\l\/\l\f\l\I\I:I\I\fi Guava 280 ha }:I:I:I:I:I:(:I:I:a’:l:I:I:I:I:I:I:I:‘
. . II//II)IJ/IIII‘IIIIIIIJII!IIIIIIII!IIIIIII)IJ‘
Cropping Intensity A A o e ATy e i St W A e VNS WL N S A 3 TS YAVENE Y
%
1 i4 4"\'f"'r‘\ﬁ"\r}f}f}r}l:’!f\'f\"f'f\v Cuconut gohﬂ \-f:‘v“:\-’-\xl\l'\!\I\/\I\f\}\-\-‘\-\f-\-\h\d&\ixl\
- AL N N T T TR WA L N L AN Chikoo Bohn AL AL YL LTS YA TR UL TR UL LY \’
QLA NI PO oo o, clrdodos -
{:\_:\—:.\-:\-;\j\l\:\i\t\d\l\l\z \./\./\./.\/\/\1‘1\1‘t\:Qt\A\/\-‘.‘J\/\I\
L s ]
AN Papaya, others 110 b [42 7 o N
Cropped
Area Jan. | Feb, | Mar, | Apr. | May | Jure | Jul. | Avg. | Sept. | Oct. [ Nov. | Dec
Month

H-20

B R

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 100 -




Acgtguloysl Lend :

(irrigated field) ]

Upland field ; 3,350 ha

Orchard fisld ; 1,000 ha
Sub-total {4350 ha

.

Fodder

v

F

ga%‘M‘ai‘ze.Omm 50 ha -+ 50 ha’ /%

y o =y

« Swnmer season -

ha

Fodder crops i//.{ Lucerne 100

=

‘*@%_:@

5

Lucerns ,; M00ha
Maize, others; S0ha 4,000
Sub-total  ; 200ha

- Winter season -
Maize, others; S50ha

Vepetables: i
- Sumymer season - S [‘
. s olanaceous
Tomato + 100D ha _} . :
Chilli 350 ha
Eggplant 3 S00ha e
Spinach ; 30Cha 3 e
Caulifiower ; 300ha 1= L e
auliflower a \gﬁ\ Cole, salad cropsf
Camvot i 200 ha pUMEs, e
Raddish ;v 150ha Peas, others
Turnip i 150ha
Peas, others 3 6G0ha
Sub-total 13,250 ha
- Winter scason -
Sponge gourd ; 1,000 ha
Botele gourd ; 400ha
Chilli ; 350ha
Orhers ; 350ha
Sub-total 3 2,100ha ]
Fruits
Mango 3 380 ha
Guava ; 280 ha
Coconut ;i 9ha ]
Chikoo ;3 80ha
Papays, others; 160ha - < =
LA A R A A A A A A T A A A Y A N ) # ;
Sub.mtal ; 1'000 ha .’\/\/\f\/\/\l\l\l\l\l\f\I\I\I\}\I\I\I‘/\I\I\I\I\:\/\:\:\ \1\,\’\“\.‘\,\,\’\‘.\.’\l\,\,\l\,‘
ST N N e N N N N L N e N N A NN SRS SR N \,\’\,\?\’\’\’\,\,\’\’\/\I\I\,\,:‘
.f\’\l\f\l\l\l\,\I\/\f\/\f\n‘\n’ L LA A A A AN AN AN
B NN AW M 390 R N N N N e N N N N A e
19[3; glgl!;!ed A!Cg ’\f\,\,\’\"'\l\’\ AV N NN ango ha ,\,\/\l\’\’\,\’\,\I\'\,\’\I\l'\,\,\)f
£ IS S ST L4 L A A AN AN AN N
(Summer Se.ason) ’;’;‘2-‘2‘3‘:—‘ .I.\J.:J.: 1:: I; J:l;l;l:t;l:..&:.l.:—l.\.l.\ .r.\ .’.\ z.\ z:’:::}:f‘t\_z\.&\..gb.\./.‘ .r_\ J-\ z_\ ;}:}4:‘:1:'.{
4350 ha —./\/\f\I\I\I\/\I\I\I\I\/\/\l’\/ LA f\l\f\I\I\I\I\/\I\/\l\I\I\I\I\I\I\I\I\I\J‘\"‘I\/‘
> LA A A A A A A A ] ‘/\/\I\I\/‘I\f\’\"’\f\/\l\’\,\,\’\ll
(Wi s STV Guava 280 ha R N e N RN
inter Sesson) AN A AN A A AN AN LA A N N A N N AN A A A NN NN
PPN '\"”,’ AT A L N L N N N N N N L N R
2 50 LSl a _J\J\I‘f‘l‘;l-l NP A A P S RN R R A A A R D APV
,150 ha AT C 0 WRTATATR S P Y vy wh Wb ul Sl el el ey
- - -5-1-1;\ S ah \,\,\l\“\.‘&’&,ﬁ’ oconut 9 ha L\,\,\,\,\’\,\I\I\.’}..fk.(l-’i’XI\I\I\’\./
H P 2 A A e i et 7 T Y, N AR T S e A i oot i Al
QLQEQIJJE_IBLGD&H! L ‘\‘\‘\:\:'::\_: \_:\:s:\:\:\:\' Chikoo 80ha \’\’\’\’\’\}\’\,\’\'\’\'\’\'\’\I\’\"l
R e e e A L Ny T L L R R R N A S S R A S
1.50 A /\f\(\l\l\l\g;\)\a’\l\l‘l\iP 4 otl 160 hz\I\(\I\I\I\(\I\f\l\l\!\ SARTUN A
P T P P T T T T T T L T Y apya‘ ers '\\\\\\\\\\\\(\,\’\’\’\’\{—‘
Cropped
Area Jan. | Feb. | Mar. | Apr. | May | June | Jul, | Aug. | Sept. | Oct. | Nov. | Dec
Month

B-21

ELRLT R

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 101 -




2,216,000 N

LEGEND

Al

2,215,200

LS

™ [T sAnbY SILT
[@@ ®) COHENTED SAND GRAVELS
" OVERBURDEN SAND GRAYELS BOULDERS
FATA] - L.5T BOULDER SCREE
A | (AA] L.ST SCREE
[ 7] Likestous
N . {730 suawe
: _ j BORE HOLE
A VY _Auv
SN A
' e S|
q <] »* et}
o \.T:- /
1 MU= 4 AU IS
) 2 ﬂr *
R A g
N
AS
SRS )4 N
h 3 y SONSNY
. N 3 i’

B N

2,214,400
Q10 0 0 a0 50 e 100
m
f-22  FASAYAFBER

/
s
&
~

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 102 -




-200.60m

TN

2o

120N

Qe oN

BU'OR -

LUON

. TOVeN

GI'ON

PIon

€i'eN

20N

woR

“HieN

5T

oo

L7ON

90N

&N

BroN

- 23

120,00,

EL.140.00m

£L..500.C0m

YALUS DEPOSTYS
GRAVELS

ARTICLINAL AdIS »

NN s et
<% TERRACE DEPOSITS :-.°r

AVCEMENTES SAHD, GRAVELE) -

12"oN

QZOK

oleN

N

EE5E SAND AND GRAVELS

Bron

CRYSTALLINE LIMESTONE

SANDSTONE
SCLUTION CAVITIES

LUGESN UNIT

VTN

.IJ:“ ELECTRIC RESISTIVITY (2-m)

L

5.5.
~|S.C.

GFETY SANDY LIMESTONE

E==3] PELITIC LIMESTONE

“Bron”

FIIOR

GEOLQGICAL SECTION OF WOL DAM AXIS

25 o

-~
% CJV\

L.120.00n= ==
-100.00m

EF N L

1eN

&

el'oN

20;0«1

w08
1

Faci

Orifling log ; WAPDA repert{1979)

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 103 -




AN

SN R [Py g
TR TN T d 2 L.
NS R et e e
o T = T — L S R
B S SR P BT SN v DL ]
. s ] ST e v
! * 3 y ’
=i X = =
J . 1)
2 o
1 ) >,
by
b/
g
X =
% ]

LA =

T T3

)
|
i

-24

NN |

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

ENY LEmEH

FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
N THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

-104 -




b AU

WvQ NIV

L.

WOTmXBWT)
ONLLELNOUS NIVIUND

NIVEG WUNOZ 150

Wvd 371C00vs
Q0091713
¢73NOZ
N e . _
m_%m_wn | 3 GG 0L 13
T ~ dd.m:mmju..
AS3ED W [LYeTTRR Y

i
|

R

II/.. -
{NDILISRL) it (NOLLISNVYL }
(0o S 2" 5oz 2 INCZ o7 poow
T - 5oz -
ot ] k - 3 b
. P
. 2] -~

-
W e
- 0

T RN
“ m LS w0

w _

D 9

ocg

[+]"+]

P
]

—r——eeetbu
00 LI " T HWT

o0TouIa

CEFIRRT]

[ OTRTE

T

TR

m
[oeoss
L
F
_IDQ Qg5

L

.

ECXCFIY]

ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND
FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT

IN THE MALIR BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

TNy AT

M-25

105 -



N

%

GARAGE

RN

A A A AR A

LIRS

R R AR

A A H A S AN
A

TR R
A AR

AT TATA
A A AN

OFFICE
BUILDING

BOOSTER
PUMP

WATER TANKTO

BE CONSTRUGTED

(2Smxi5mx 2m)

N
LABORATORY

A 1
\:\:'-3,':-\‘- I
R I
R _
aa A A A A sy
A a
At A A OILPALM, %] -
A A N R A A LY
A A A A A s A A
PP 1
1 /
! /jj

bt

1

QUARTERS

_

NN

\/\l\l\l \,\l’\’ N
'\/\,\’\,\’\’\/\/\" /_\f |
A NN AN NN NN il A
R YL S T N a
PP A A A S ;7
AT A AT N AT ~
A N NN AN wo
YN YT TR R T ~
A A A AR A A LCd
YRS NN ~
S L FEd
LU L VYL N L N T h
P P A A P
'\'\\'\\\\"ll‘\.,' I\,
RTINS AN /
A AT, Eava) FAY)
LEGEND
Exisiing Orchard Fisld - T
[} 50 100m {04p Imgation Area)
SCALE | ——1 T —— Dirip lrigaton Area
Spinklarlrigaton Area
Basin lrigation Ama
— — Pipekns {@200)
" N —— = = == Pipgine {B10) TUBEWELL
Note : One plot of respective drip, - = = = = Pipeine {2160) N;‘?H?JECTED
sprinkler and basin plots shatt | | - "7 7~ Pipaine (350)
Fipeine (2150, Low
be kept for faliow area due to Prassura)
shorlage of irrigation water. & Cock

#-26

sS4 oy b AERES A

ISLAMIC REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND

FEASIBILITY STUDY ON
WATER RESQURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN

JAPAN INTERNATIONAL COOPERATION AGENCY

- 106 -




EEREEEENN

s 2P ot o

_ Ehau_comgwco.&ow Hm__k
I HR Ll

T,

UO[BIZOSEY SIS DM, n_w

I
NN NNEN N

_

{a9y;0 voponasuGs WeQ) 03110 1noford ]
uoieziuelg posadeld jo ILAWYSIATIST 't

Eo.._._a_nmm neo's

_aoyo alng s

Wheq UoTeRsuowag otd 'y

Aemasaed ‘g

proyY S50 "

SHIOAN, LOISIBNG "]

L
Eiggga UNINAS oyew| g
H

Aemids o

HEEE% weq 8|pprs "G
s wed uiew Ty

ureq 1oW'2

x| M Aoemdalg °)

SHIOM, UONINNSUGS il

ubisag paintaq

Q:NJOISIVr iRV in I 2irIGIR|CIS|virir (v |ala]|aols|y|r]lsiniv|n(3irja|u|o(s]vicirin]y|nfd|r

way

Rej Uy JCoA PG o), pug JROL1RL

ISLAMIG REPUBLIC OF PAKISTAN
GOVERNMENT OF SIND
FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT
IN THE MALIR BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

- 107 -

L]

I

H

B-27




SISULILY
I

{pasodoid) UOTIRIZ0SS Y SIDS[) INEMPUNOLD

¥ i

¥

zy

UOEROS UOnInfOL] pue

uolioog uonedul

“Fug miempunoy

‘UpHIEHSUCLLKT “UDISEIIXT

Joour U] 2ARN2IXI § NIX

sestndug Fupuaiuiadng | ¢ § syreway

soouug 1AL

loauoy Lypendy
RrEsasdosd

UOHONNSUeYy

uoneg udisay

BN
UOHENSIUTHPY

ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND

FEASIBILITY 'STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT

IN THE MALIR BASIN
JAPAN INTERNATIONAL COOPERATION AGENCY

sowmdug
wolord
wapisMyy

SIUTI[ASUOT) ALY

b €

Sunoiuon
m _ IATHPUNOID fenuon Auend) 1
T 29 ssoadoxg
NIEX wmstssy “Fug vonedig
- Iaaudug wregg
g |oge ) {IUE] UOITASUCWSE 1911) -
vonensuouun(y 1013 vonu Ly LOINISUOY)
(syezoads szampunoiDy I0VRDSRINUIDY (8ug wrq)
NIX wmisissy | MISISsY NIX 1Weisissy
ucnaeg uon%g uonavg
tustadeun sl 10te p, ugnensRIWR Y UQUINASLAD (]
Yareesay UOISUNXF (we) NIXI0HS
i ¥
oLy [T ey P
Jozeng 1a0.0(] voofo] L
eaunedocy wougedog
oLy 1D#0g 7 UOIET R
ypuig jo
JUQULIDALD)

BM-28

- 108 -



TUSURLIAOS [2IUIACLI/|EIDPI] DU

g Apisqng/ooueping
_ veneiodiosy @ -dion
Jowoug Swideueiy 1 W
012 *Funayrew ‘A1stnoar 'paos Aot ‘sreanuoyd Muﬂhm%%moxm cmm
*rozinIoj Jo Aiddns '1pors  wmsAs weddng sanpnanSy Supsowtduy ¢ “Sug
_ emynoudy : oudy
¥ + y A ¥ + ¥ + [EI0UDD) 01991 ¢ D'
_ Ecmam AETAT
po2 I
o bamnm 0 .a.mm%.mm mk% mﬁ%ﬁ (posodord) 0ann20do0) SISULTEI/UGIIZINNSSY 05[] ISTEMPUROID
_ A A
U,
[19UNOD UOILN
|
% oudy (poscdosd) uwey j—»-t  {posodod) uerioog {pasodosd
owon | uonensuowd( 100 f-<— wousfeueiy ID1BMPUNCIO | | 1ono0g WP 0 Wt
do1D paog 0OSvsS XO0ISIALT 3 W % -Sug VOIS [OIBOSIY (posodoud) so1550
upuIs "qW OTW | | ey g ondy 30D "oudy 30 0'd “oudy Jo 'Q wafolg mep ﬁmuﬁMH
wounedacy wauedag 1omog
amynousy pue uone Ly ﬂ ﬂ
Ypuis Jo
JUSWUIDAOD

ISLAMIC REPUBLIC OF PAKISTAN

GOVERNMENT OF SIND
FEASIBILITY STUDY ON
WATER RESOURCES DEVELOPMENT PROJECT

IN THE MALIR BASIN
JAPAN INTERNATIONAL COOPERATION AGENGY

HERF S B AL

K-29

- 109 -






BT T L






bR B~ 1

SCOPE OF WORK
FOR
“THE FEASIBILITY STUDY:
WATER RESOURCES DEVELOPMENT PROJECT
IN

MALIR BASIN

AGREED UPON BETWEEN
THE GOVERNMEMT OF SIND
ISLAMIC REPUBLIC OF PAKISTAN
AND

THE JAPAN INTERMNATIONAL COOPERATION AGENCY

Karachi, February 6,1989

o)
Ghulam Mustafa Abro Mr. Nor;;ﬁ%%%fiﬁ?
Chief Water and Power, Leader ife Préfiminery

Planning and Desvelopmenti:

Survey Team
Government of Sind

Japan International
Cooperation Agency.

N s

Mr. aAkhtar Igbal

Deputy Secretary,

Economic Affairs Division,
Ministry of Finance & Economics,
The Government of Pakistan,
Islamabad.



MR BE—1
I. INTRODUCTION

In rasponse to the request of the Government of the Islamic
Republic of Pakistan (hereinafter referred to as "Pakistan")., the
Government of Japan decided to conduct ths feasibility study on
Water Resources Development in Malir Basin (hereinafter vreferred
toe as "the Study”) in accordance with the rslevant laws and
regulations in force in Japan. '

Acco rdwrg1y, Japan International Cooperation Agency

i ter referred to as - “JICA), th= official agency
iblz for the implementation of gchnical cooperation
s of the Government of Javan, wi 11 undsrtake the Study
ose cooperation with the auvthorities concsrned of Pakistan.
The present document sets forth the Scope of Work with regard to
the S5tudy.

I11. OBJECTIVES OF THE STUDY
The objectives of the Study are:
1. to formulate the Agricultural and Water Rescurces

Development project in Malir Basin and wverify the
feasibility of the project

2. to undertake technoleogy transfer to the counterpart
personnel in the course of the study

11T, STUDY AREA

The study area is to cover the Malir River Basin., about
30,000ha, including agricultural land, (map attached)

IVv. SCOPE OF THE STUbY

The study to be undertaken by the team will be carried
out in two phases as follows:

Phase 1

(1) Collectiaon of data and information and review of
the various studies already conducted.

4@%? é7{£é@éé..?/2.
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a} Pnysical conditions
- Topography

Meteorology and hydrology

|

— Geology &nd soil machanics
~ Ground Water Survsy

—~ Hvdrogeological survey, {(electrical
resistivity if needed)

Vagetation

b} Socio~economic status

Demographic- conditions

Regional and national economy

~ Rural! infrastructure

Municipal water demand

¢) Agriculture
—~ Agriculture
- Agro-—-economy and institutional arrangement.
— Land use

-~ So1l

!

Irrigation and drainage

(2) Home QOfifice Work

analysis of the result of field survey and

investigation
Jye NAL
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(2}

{3)
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Supplemant fiel& survey énd investigations

~ Soil land use and land capability

~ Irrigation and drainagse survsay

~ Agro—economy and institutional arrangement.

Regional economy

1

—~ Geological investigation at dam site

1

Construction material and cost

Establishment of basic concaptl

!

Outline of agricultural development plan
— Qutline of ground water recharge plan

- Basic layout of major sirucltures

— Rough cost estimation

Strategy for implementation

Home Office Work

Analysis of the field survey and investigations
inctuding the following work items

— Final! delineation of the projsct ares payving
particular attention to the resulis oi ground

water study

— Formulation of agriculture development, water
resources development and management plan

— Lavout of the project works including
preliminary design of major structure

— Establishment of implementation plan and
schedule

— Benefit and cost estimation

/@W mc‘%h ..P/4.

i

- Economic evaluation
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WORKING SCHEDULE

~ The Study will b= axecuted in &accordance with the
attached tentative schedule.

RE- PORTS

L1
0o
—
o
o}
b
bt
3
In}
I
M
4]
2
"
r
Ui
1
]

JICE will prepars and supmit ths
English to the Governmsnit of Pakistan.

{1} Inception Report

Thirty (30) copies at the commencement of the first
stage of the work

{(2) Prougress Report
Thirty (30) copies at the middle of the field work.

(3) Interim Report

(i

Thirty (30) copies at the end of ths field work.

|

(4) braft Final Report
Thirty (30) copies within one {1) month after the end
of the second stage home office work.
The Governmant of Pakistan will provide its commentis

on the draft finel report within one (1) month after
its reception.

(3} Final Report

Fifty (50) copies within two (2] months after the
receipt of the comments on the draft final report.

UNDERTAKING OF THE GOVERMMENT OF PAKISTAN
1. To facilitate smooth conduct of the Study. the
Governmant of Pakistan will take NeCessary

measures;

(1) to secure the safety of the Japanese study

& N .
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{2) to permit the members of the .Japanase study
team to enter, leave and sojourn in Pakistan
for the duration of their assignment therein,
and  exempt them {from alien registration
reguirements and cons-ular fees,

(3) to exempt the members of the Japaness study
team from taxes, duties. fees and other charges
on edquipment, machinery and other materials
brought into Pakistan for the conduct of the
study,

(4) to exempt the members of the Japanese Study
team from income tax and other charges of any
kind imposed on oxr in connection with any
emoluments or allowance paid to the members of
the Japanese study team for their services in
connection with the implementation of the
Study, ‘

(5) to provide necessary facilities to the Japanese
study Lteam for remittances as well 2s
utlization of the funds introduced into
Pakistan from Japan in connection °~ with
implementation of the Study.

(6) to secure permission for entry into private
properties or restricted areas for  the
conduct of the Study. :

(7) to secure permission for the Japanese team
to take all data and documents (including
photographs) related to the Study out of
Pakistan to Japan by the Japanese study team,
and '

(8) to provide medical services as needed. Its
expenses will be chargeable on the members of
the Japanese study team.

The Government of Pakistan shall bear claims, if any
arises, against the members of the Japanese study
team resulting from, occurring in the course of, or
otherwise connected with the discharge of their
duties in the implementation of the Study, except
when such c¢laims arise from gross negligence oOr
wilful misconduct on the part of the membars of the

Japanecse study team.
/ﬂ(% mContd..P/s.'
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3. Irrigation Department, the Government of Sind
{hereinafter referred to as "the Department”) shall
act as a counterpart agency to the Japanese. study
team &and also as a coordinating body to other
relevant organizations feor the smeoth implamentation
of the Study.

The Department shall provide or arrance the Japaness
study team with the following,in c¢ocperation with
other agenciles concerned,

B

(1) Available data and information related to the
Study

(2} Counterpvart personnel

{3) Suitable office with necsssary equipment and
furniture )

(4) Credentials or 1D cards

(5) Mecessary number of vehiclgs with drivers

ViI1. UNDERTAKFING OF JICA

For the implementation of the Study, JICA shell take
following measures:

1. To dispatch, at its own expense, the study teams

2. To pursue technology transfer to the Pakistani
counterpart personnel in the course of the Study

I1X. OTHERS

JICA and the Department shall consult with each other in
respect of any matter that arise from or in connection with

the Stuady.
b
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Itenm Month 1 2 3 4 8 6 7 8 9 10 11 12 13 14 1% 16 17 13
wory IV (Phase 1) (Praseil)
DAEISTAN 1 E—— =0
feay IN
Jabay (] | I O |
FAY Fa A Fa) FAN FAN
REPORTS _ .
Inc.R P.R. 1 P.R. 2 Int.R D.F.R. F.R.
{Remerks) Inc.R.: Inception Report P.R.: Progress Report
Int.R.: Interim Report D.F.R. :Draft Final Report
F.R. : Final Report
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The preliminary survey team for the Feasibility Study of Water
Resources Development project in Malir Basin sent by JICA had
series of discussions on the above mentioned project with the
relevant officails of the Government of Sind from 30th January,
1989 to 10th February, 1989. The followings are summarized
conclussions of the discussions.

1. The bkoth sidaes agreed that this project sets the highest
priority on irrigation.

2. The team requested to carry out the following items hy ths
time of cecmmencement of ths study.

{1) Hydroleogy

tc obtain copies of the data observed by the Surface Water
and Hydrology Division WAPDA concerning with the Malir
River :

to obtain the Dbasic data from WAPDA in Lahore concerning
with the dam, justifying the proposed sediment velume and
scale of spillway

to observe the front line of the surface water in the
Malir River in case of any occurence of the flood

(2} Ground Water

to prepare the geological map. concerning the whole study
area about 30,000 ha

to obtain detailed map of the solution cavities or
solution channels of KHADEJI dam from WAPDA

The team suggested as follows
(1) Hvydrology

that it would be necessary to repair the automatic rain
gauge at +the metrological observation station on super

highway
(2) Ground Water

that the Govt. of Sind,lIrrigation Department, would record
the long term fluctuation of ground water level and
gquality ’

that the Govt of Sind would make contour map of ground
water surface in rainy. and dry season respectively.

{3) Agriculture
that the Govt. of Sind would study the possibility of

expanding the planted area

e

A- 11
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The team recommended that the Govi. of Sind carxy out the
pumping tests. .

-Pakistan side requested that the study would include the
application of new'irrigation method in relation to the scope
of work IV. phase 2. (3).

Pakistan side requested that the Govi. of Japan would pro
the ne2cessary vehicles and measuring sgquipment for the st
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Minutes of Meeting
Il E]

Draft Final Report

[} f
Feasibility Study
L |
Water RKesources Development Froject
in

Malir Basin

fpgreed upon Between

The Government of Sindh
I=lamic Republic of FPakistan
and
Japan Internaticnal Cooperation Agency

Farachi, Dated 29th Auqust, 1330

2¢. ¢ Fo
MOHAMMED IDRESS ROJFUT HUNIO IRIE
Additiomnal Secretary, Team Leader
Irrigation and Fower Dept. JIzA Study Feam

The Government of Sindh

Witness

DE. MASAYURT WADA
Chairman of JICA
Advisory Committees

A-13
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FRESENTATION OF THE DRAFT FINAL REFORT _OF -
FEASIBILITY STUDY ON WATER FRESOURCES DEVELOFMENT EROJECT
IN MALIR BASIN

Date : August =5, 1330

The Conference Room of Flaning and Development

Flace : GO0

Dept.
2300 - The DOffice of Secretary of Agriculturs and
Livestoek Dept.

14:30 - The Office of Additional Secretary of Irrigation
and Fowey Dept.

Attendants 3 As per annexure

In accordance with the Scope of Works for Feasibility Study  on
Water Fesowrces Development Froject in Malir Basin signed on
February &, 198% between the Japan Internaticnal Cooperation
Agency (JICA)Y and the Government of Sindh (508), Islamic Republic
of Fakistan, the JICA Study Team  {(the Team) carvied out the
Study. As a result of the Study, the Team prepared and submitted
the Draft Final Repovt on August ZEnd  and meeting was held for
the disrussion on the Draft Final Eeport presenting the results
af  the Study. Both parties have mutually confirmed the
fol lowings

1. The JIZA Study Team briefly ewxplained the results of the
Study, and the Draft Final Feport describing results of the
Study was accepted by GOS.

2. G0S veqgquested to describe the staffing and 0O & M costs of
the proaposed Filot Demonstiration Farm. The Team agreed to do
it in the Final Report. '

s

G085 requested to submit eighty 180) copies of the Final
Feport, instead of S0 copiles stipulated in the Scope of
Work. The Team agreed to transfer the G057s request to JICA.

4. 505 is keen to implement the praoject as early as passible,
in due consideration of the socic-economic conditians in the
project area.

9. G085 will send comments if any befare September Zist, 1330 in
azcordance with the Scope of. Work agreed upon between JICA and
505 on February 06,1989, The Team expressed to receive
comments 1f any as early as possible, and prepare the Final
Feport in due consideration of comments @ if necessary within
two (23 monthes after rvreceiving comments,

6. G0S expressed thanks to the Team for their dedicated works on
this project, and is pleased to receive the Final Report for

early implementation.
A-14 \—/ }<
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ATTENDANTS

LIST OF
The Government of Sindh
DO -
1. Mr. Fazlullah Qureshi
F. Mr. Munmiv A. Razi
2. Mr. Ghulam M. @bra
4. M. Hhai?_M. Sennme o
5. Mr. G. Sarwar Ehero
6. Mr. Allah B, Kalhovo
7. Mr. M. Igbal Shaikh
tz:00 -

1. Mr. Kamaluddin Gureshi
Z. Mr. Shaukat Eahmoo

2. Mr. Yhair M. Goomro

4. Mr. Masood ahmed Bhutto
S. Mr. M. Arif A11
., Mr. M. Arif Ehairi

14z 30

1. Mr. Mohammed I. Rajput

Z. Mr. Igbal Shaikh

3. Mr. Mooy Ahmed Memon

JICA Advisory Commitiee

1. Dr Masayuki KHada

JICA HStudy Team

1. M. Eunio Irie
2. M. Shuni;hi Mur amoto
3. Mr. Motoo Taki
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Additional Chief

Secretary (Devy,

FF & D Dept.

Chief (Aoricultured,

&% D Dept.

Chief (Hater % Fowerld,

F & D Dept.

Deputy Secretary (Technical?l
Agriculture % Livestook Dept.
Chief (Foveign Aid)

FF % D Dept.
fssistant Chief
F 2 D Dept.
Evecutive Engineer
Irrigation & Fower Dept.

(Foreign Aido

Secretary,

Agriculture & Livestocock Dept.
Deputy Secretary (Technicall
Agriculture & Livestock Dept.
Deputy Secretary (Technical)
Agriculture & Livestock Dept.
Direcbor, Agricultural
Engineering, Sindh, Hyderabad.
Section Dfficer,

Agriculture & Livestock Dept.
Section Officer,
Agriculture & Livestook Dept.

Additional Secretary,
Irrigation and Fower Dept.
Executive Engineer
Irvigation % Fower Dept.
Assistant Ex. Engineer
Irrigation and Fower Dept.

Chairman «of Advisory Committee,
MAFF

Team leader
Deputy Team lLeader
Dam Engineev
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