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unit

X mm
Basin Period - Month " : :
Jan Feb Mar Apr May Jun Jul Aug Sep ©Oct Nov Dec Total
1 1983-1992 19 47 111 138 177 129 180 182 257 247 189 76 1733 °
2 1983-1992 12 51 102 212 288 - 225 359 316 459 409 218 35 2685
Ja 1983-1992 18 35 102 172 © 221 138 270 294 327 258 168 64 2066
3b 1983-1992 13 39 105 162 207 135 243 260 306 255 . 169 67 1966
3¢ 1983-1992 18 53 121 187 237 141 - 263 28% 332 289 202 73,2203
3d 1983-1992 18 52 121 186 236 141 263 289 331 287 201 72 2198
4 1883-1992 51 - 116 175 253 273 156 214 232 324 351 283 121 2549
Sa 1983-1992 18 89 161 217 270 147 248 278 .340 350 . 269 91 2478
5b 1983-1992 18 99 172 226 279 149 244 . 275 342 368 288 97 2557
S5c 1983-1992 18 99 172 226 279 149 - 244 275 342 368 288 972557
s5d 1983-1992 §5 138 180 289. 266 166 174 176 299 329 276 153 2540
6 1983-1992 - 95 138 180 289 266 166 174 176 300 329 2796 153 2540
7 1983-1992 58 63 138 221 262 189 256 240 385 365 236 06 2508
8 1983-1992 97 128 167 . 255 235 148 1556 157 272 204 252 144 2305
9 1983-1992 130 102 143 148 123 81 81 85 155 152 181 149 1530
10a 1983-1992 79 123 153 186 . 242 132 © 184 190 298 273 . 280 227 2348
10b 1983-1992 84 143 150 153 207 104 129 138 206 190 188 127 1820
10c 1983-1992 169 .210° 240 280 244 151 175 160 243 260 296 235 2663
104 1983-1992 180 211 249 298 253 162 175 160 247 276 329 256 2794
11 1983-1992 147 144 198 239 219 130 115 145 207 232 290 226 2292
12 1983-1992 . 169 115 141 158 149 74 116 139 180 187 184 221 1833
13 1983-1992 143 - 123 - 155 183 179 88 119 141 200 206 206 - 207 1950
14 1983-1992 169 115 141 158 149 74 116 139 180 187 184 221 1833
15 1983-19%2 113 132, 205 201 210 86 173 157 263 265 . 298 214 2317
16 1983-1992 89 . 97 162 166 216 106 167 142 256 ~ 244 - 263 168 2075
17 1983-1992 83 86 142 153 188 99 150 121 218 205 229 138 1822
18 1983-1992 72 102 164 186 191 90 142 114 183 178 - 230 128 1779
19 1983-1992 72 102 164 186 191 90 142 114 183 178 230 128 1779
20 1983-1992 78 104 176 - 235 193 146 153 152 - 205 . 186 . 233 142 2003
21a 1983-1992 122 108 184 141 197 84 129 128 . 187 163 218 197 -1856"
21b 1983-1992 152 78 221 173 170 96 125 - 120 160 172 249 244 1962
22 1983-1992 174 108 . 240 192 176 102 © 131, 122 168 186 263 - 231 2094
23 1983-1992- 186 115 185 194 © 207 . 124 138 123 182 149 - 186 252 2051
24 1983-1992 233 107 197 205 233 146 . 153 . 154 - 221 178 . 225 340 2392
25 1983-1992 ~ 300 100 196 206 250 167 169 189 259 210 295 474 2815
26 1983-1992 349 110 135 119 . 146 119 . 151 - 159 187 157 - 409. 656 2698
27 1883-1992 244 72 192 152 . 149 117 133 130 168 161 - 303 431 2254
28 1983-1992 222 99 172 133 150 86 115 120 148 154 273 386 2058
29 1943-1%92 307 112 198 154 121 122 123 114 174 199 472 577 2675
30a 1983-1992 - 152 15 162 187 224 165 174 155 261 283 3086 284, 2467
- 30bh 1977-1986 - 92 90 131 213 228 153 178 140 201 256 238 337 2258
30c 1983-1992 119 119 173 188 . 205 . 95 123 138 225 227 240 196 2048
30d 1983-19%2 102 %9 - 162 139 196 116 14% 118 200 192 221 196 1888
30e 1983-1992 129  102- 172 : 149 - 192 87 115 -.124 184 171 214 212 -1852
30f 1977-1986 . 104 91 144 197 203 118 . 138 099 171: 225 209 1711868
30g 1983-1992° 262 106 197 143 - 119 113 105 108 172 ° 220 499 566 2610
- 31 1983-1992 - 180 76 151 106 130 105 100 .115 168 151 ..298 420 1999
32 1983-1992 153 73125 98 128 105 101 123 190 167 421  487-.2172
33 1983-1992 120 69 a3 89 124 105 102 - 134 238 188 573 569 2385
T34 1983-199% 120 69 93 89 124 105 102 134 218 188 | 573 569 2385
35 1983-1992 114 57 . 108 89 . 109 109 - 93 ~ 131 ' 206 202 655 .- 534 2408
36a 1977-1986 64 78 96 112 142 115 133 148 193 237 463 . 471 2252
36p 1983-199%2 110 - 50 117 " 8% 99 111l 88 130 199 - 211 - 706 . -512 2421
37 1883-1992° 110 50 117 . 8% 99 111 88 - 130 . 199 . 211 . 706 - BIZ 2421
38 1983-1992 155 71 102 135 0 169 141 212 178 300 . 271 425 - 599° 2757
39 1983-1992 97 51 98 82 169 177 . 200" 213 27% T 335. 486 . 608 2687
40a 1977-1986 78 .85 108 165 213 158 - 184 - 180 - 256 © 295 294 . 333 2368
40b 1983-1992° 119 100 ~ 139 1S58 243 156 164 171 :287° 274 - 308 309 2429
40c 1983-1992 155 71 - 102 135 16% 141 212 - 178 . 300° 271 425 599 2757
40d 1983-1992 37 51 98 - 82 169 177 200 . 213 .°271 - 235 486 608 2687
41 19283-1992 97 51 98 82 169 177 200 213 271 235 486 . 608 2687
Note o

! River basin 41 ba'SiIIS_with 27

sub-basing which originate S
From "National Water Resources Study,. Malaysia {JICA:1982)": .
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unit mm
Basin Pericd Month —. R B AD
Jan ~Feb Mar ApY May Jun  Jul Aug Sep Oct Nav Dec Total Rainfa. %

1 1683-1992 14.6 12.2 8.9 17.4 37.4 33.1 26.8 48,0 B81.6119.4'131.9 54.7 586.11733.4 34%

2 1983-1992 18.5 19.4 24.5 33.8 64.7 105.4 192.5 202.9 271.6322.1 192.7 56.4 1504.5 2686.3 56%
3a 1983-1992 12.9 11.2 13.9 20.7 44.4 45,0 72.8135.6 162.9 174.6 116.8 53.2 B63.8 2065.9 42%
3p 1983-1992 31.0 9.3 10.3 13.0 31.0 35.1.59.1107.0137.2158.2117.1 46.9 735.21%86.1 37%
3¢ 1983-1992 14.9 12,3 .14.9 20.3 51.1 47.9 72,6 125.3166.4 193.1 148.1 69.3 936.2 2203.3 42%
3a 1983-1992 14.9 12.2 14.8 20.2 506 47.6 72,4 125.6166.1 192.3 147.1 65.9 932.8 2168.4 42%
4 1983-1992 30.8 28.2 37.5 70.5109.1 8%.7 63.4 71.6143.5216.0 231.7 103.6 1194.7 2549.5 47%
Sa 1983-1992 1%.4 16.1 23.5 44.0 82.1 $2.6 73.1104.8173.1 235.7 214.3 101.7 1170.5 2478.2 473
Sb 1983-1992 24.8 22.7 34.8 56.8 93.7 91.679.8103.3 170.8241.5 232.4 116.4 1268.5 2556.7 50%
e 1983-1992 24.8 22.7 34.8 56.8 93.7 91.6 79.8103.3 170.8 241.5 232.4 116.4 1268.5 2556.7 50%
5 1983-1992- 56.2 56.5 43.5101.0 127.5102.8 59.9 60.3 120.1 187.2 227.9 93.3 1236.12539.9 49%
6 1983-1992. 56.2 56.5 43.5101.0127.5102.8 59.9 60.3120.1187.2 227.5 93.3 1236.1 2539.9 49%
7 1983-1992 31.2 18.9 28.9 64.0 94.6 B83.9 108.1 108.4 182.4 250.4'195.6 96.2 1262.6 2491.7 51%

g 1983-1992 46.5 46.7 31.1 79.3 97.9 76.7 41.2 39.2 96.5156.4 197.2 76.8 985.2:2304.9 43%

9 1983-1992 37.8 37.4 32.6 35.6 17.7 13.4 11.1 7.4 36.2 28.8 43.8 49.9 .351.8 1530.0 23%
10a 1983-1992 51.9 36.t 40.4 60.2 112.1 78.5 62.8 70.9138.1176.8 189.2 199.1 1216.1 2359.5 52%
10b 1983-1992 21.7 26.8 20.8 35.9 63.6 40.1 18.0 21.9 61.6 68.5 98.9 66.1 543.81818.4 30%
10c 1993-1992 99.3 88.0 91.6 120.5 14%:9 98.9 79.6 73.2105.9 108.0 151.2 130.9 1288.9 2654.0 49%
16d 1983-1992 114.0 - 99.3 104.4 150.2 164.7 114.8. 87.5 84.0.114.0 120.4 176.5 150.9 1480.7 2794.3 53%
i1 1983-1992 77.3 68.0 $3.6101.9103.2 69.2 50.% 51.2 60.0 75.5134.7 137.0 1012.5 2292.0 44%
12 1983-1992 84.9 46.4 47.0 S55.4 39.1 40.1 30.5 39.7 57.4 53.5 76.7 99.7 670.31833.1 37%
13 1983-1992 69.0 46.5 48.2 60.2 '58.0 50.2 29.4 34.0 60.5 62,1 94.2111.9 724.31950.3 37%
14 1083-3992 84.9 46.4 47.0 55.4 39.1 40.1 30.5 39.7 57.4 53.5 76.7 99.7 670.3 1833.1 37%
15 1083-1992 58.1 49.5 76.4 99.6100.9 68.8 53.5 46.0 ©66.8 141.3 203.4 162.0 1125,4 2319.8 49%
16 1983-1992 " 34.1. 17.4 25.3 48.1 76.9 62.3 31.8 22.2 75.1142.9169.6128.3 834.12085.6 40%
17 1983-1992 24.3 15.6 15.4 39.1 60.4 51.¢ 37.3 34.6 58.5 90.6128.0 82.7 638.51822.2 '35%
189 1983-1992 24.3 18.4 .21.6 61.2 78.1 49.8 43.6 44.% 39.2 72.1126.9 78.1 658.31776.9 37%
19 1983-1992 27.7 26.5 54.4- 62.3 83,5 77.3 57:0 63.7 63.7 82.7118.0¢ 81.5 798.3 1995.9 40%
20 1983-1992 27.7 26.5 54.4 62.3 83.5 77.3 57.0 63.7 63.7 82.7118.0 81.5 798.31999.% 40%
21a 1583-1992 57.2 34.0 49.0 31.4 49.5 34.3 20.6 28.3 362 57.7103.5111.0 612.51851.4 33%
21b 1983-1992 82.7. 21.5 73,3 37.5 56.3 24.8 19,1 22.7 24.6 56.1117.4161.5 697.61965.0 35%
27 1983-1992 96.0. 44.4 86.0 59.6 75.3 35,1 28.2 32:5 34.5 73,3 141.8 14%.4° 855.0 2099.3 41%
231 1983-1992 114.6 59.6 57.8 53.5 97.4 53.0 35.2 36.7 46.5 51.7 94.7 143.7 844.3 2051.3 - 41%
24 19813-1992 171:7 68.6 63.9 66.7°114.9 61.6 51.7 .53.0 §6.5 B5.8124.7 226.7 1175.8 2391.8 -49%
25 1983-1992 254.4 8B.2. 65.1 - 69.9.109.4 66.4 68,2 67:2118.4 117.3 163.6 350.8 1539.0 2815.5 55%
26 1983-1992 349.7 121.2 60.3 24.0 35.3 31.2 26.3 43.2 54.5 60.1186.5534.4 1526.9 2698.1° 57%
27 1983-1992 201.3 . 44.7 62.2 32.7 38.8 26.8 23.1 33.0 38.4 57.9140.4 320.7 1019.9 2253.9 45%
28 1983-1992 174.1 78.0 68.% 40.2 33.2 13.5 12.9. 27.2 24.0 42.0.109.5291.5 914.8 2057.9 44%
29 1983-1992 274.7 110.9'109.2- 59.0 33.2. 23,3 30.7 25.3 41.4 57.2241.8 524.0 1530.6 2675.4  57%
30a 1983-1992 96.6 49.2 51.5 50.5. 99.0 B7.2 68.6 58.9101.9 177.1 197.9 225.5 1263.7 2467.1 51%
20b 1577-1986. 61.9 26.4 42.5. 62.5113.8 78.8 50.4 55.4 74.7126.2 146.3 155.6 994.52123.6 47%
46c 1983-1092 54.2 43.7- 51.0.56.% 89.2 50.3 18.5 23.3 55.2120:4 145.5 121.1  829.2 2069.4 40%
30Q 1983-1992 45.9 28.5 41.9 36.9 50.3 47.0 38.8 19.6 .57.4 $6.5128.2108.8 689.871921.0 36%
i10e 1983-1992 68.5 -41.8 48.0° 26.6 48.2 30.4 .15.5 25.4 .35.3.53.9104.2 134.2 641.91845.3 35%
30f 1077-1986 47.7.29.1° 35.7 55.7 94.2 .43.7 23.3 24.8 36.5 85.9104.7109.8 690.3 1876.1 37%
30g 1983-1992 222.9 92,7'109.6 53.9 31.2 27.3 23.7 20.5 29.6 66.2268.2550.5 1496.4 2610.4 57%
31-1983-1992 119.2  48.1 73.3 22.5 23.7 28.6 16.1 26.0 22.7 42.8125.0 348.1° 896.0 1998.5 " 45%
32 1983-1962 120.9 42.5 60.1 21.0 19.8 20.0 18:5 18.2 29.4 50.2197.2465.0 1061.72172.4 49%
33 1083-1992 130.7 46.3. 41.1.20.0 18.6 17.3 18.8 21.0 31.4 52.7.280.9592.1 1271.0°2385.0 53%
"341983-1992 130.7 46.3 41.1. 20.0 18.6 17.3 18.B 21.0 31.4 52.7280.9592.1 1271.02385.0 53%
15198321992 113.0 31.1 41.9.-24.0 16.7 15.9 16.% 16.7 18.7 34,7 334.2 596.2 1259.2 2407.6 52%
36a 1977-1986 §5.2° 21.4 37.9 16.3 14.4 '14.0 20.9 22,1 21.8 53.7.235.2 529.1 1061.9 2269.% 47%
36D 1983-1992 110.7 24.6 43,7 .32.9 17.7 16.9% 16.6 18.2 19.5 41.3 360.0599.8 1301.9 2421.5 54%
17 1683-1992 110.7 24.6 43.7 32.9 17.7 16.9 16.6. 18,2 19.% 41.3 360.0599.8 1301.9 2421.5 54%
38 19831992 175.5 50.% 48.7 33,6 42.8 40.3 53,3 55.5107.1153.5227.6 529.5 1517.4 2753.0 55%
39 198351992 162.5 39.0- 54.0° 27.3 '34:6 38.2 51.7 79.9114.3 129.5 257.3 556.1 1544.4 2696.3 "57%
40a 1977-1986° 78.3 34.2 47.5 35,0 78.2 59.2 46.B 62.9119.1171.8 202.1310.5 1246.1 2371.4 53%
40b 1983-1992 99.2 38:8 54.1 36.6 81.0 73.7 51.2 60.0136:3 183.6197.9 275.2 1287.4 2411.2 53%
40c 1983-1992 183.8 56.6 S56.1 39.2°49.9 43.4 72.7 72.7140.3 170.7 248.9 558.6 1692.9 2759.0 - 61%
40d 1983-1992 162.5° 39.0 54.0 27.3 34.6 38.2 51.7 79.9114.3 129.5257.3 556.1 1544.4 2696.3  57%
41 1983-1992 162.5 39.0-54.0 27.3 34,6 38.2 51.7 79.9114.3129.5257.3 556.1 1544.4 2696.3 57%

41 basins with 27 sub-basins which originate - ) :

: River basin i

from "National Water Resocurces Study, Malaysia (JICA 1982)°
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Nov. Dec.-Annual

o)

Period Jan. Feb. Mar. Apr. May Jun Jul. Aug.

Station

ct.

Sep.

1974-1989
1974-1989
. 1574-1989

3.0

2.9
2.8
3.2
3

3.1 3.2
2.9 3.0
3.8 3.6
3.5 3.5

4.2

4.5
3.8

4.2

3.2

3.3 3.3 3.1

3.5

3.6

3.9

3.5
3.4
4.2
5.3
4.4

Senac

2.9
3.5

2.9
3.7
3.6

4.5

3.3 3.0 2.9 2.8
4.1 3.8 3.6 3.5

4.9 3.9 3.5 3.6
5.5 5.0 4.5 4.7

3.7
4.6

5.5
5.3

4.1
5.1

3.9
4.7

Kluang

Mersing

5.8
4.8

2.8 4.0

1974~1989

Aloxr Setar
Kota Bharu

3

3.6
2.7

1968-1989
Dec.1984-198%

3.8

3.4
4.2

3.8

4.5 4.0 2.0 4.1
4.5 4.2 4.1 3.3

‘Kuala Krai .
Malacca

4.3

3.9

4.0

5.5

5.1

1968-1589%

1.6, 3.5 3.2 3.3

2.1

2.9

3.1
2.0
1.7
3.8
3.6
3.3
3.5

3.9

3.4

3.3

2.5

.1982-1989
© 1973-1987
" Apr.1%83-1989

.
aJ

EBatu Embun

2.3
1.9

1.8
1.6

2.9
2.9

o

2.4
1.9

2.3 2.22.4 2.4
2.1 1.9.2.2 2.1

2.6
2.3
4.2
3.5

2.5

Kajiklim Tanah Rata
Cameron Highlands

Kuantan

1.7

1.7
4.1
3.4

3.4
3.5

2.3
3.7

4.1

4.1

4.0

3.9

3.2 4.0 4.1
3,7 3.5 3.5

1974-1989
Aug.1983-1989

2.9
2.9

3.7

3.5

3.5

3.7 3:5 3.4 3.4
4:3 3.8 3.8 3.8

4,5 4.0 4.1 4.0

1979-1989
1974-1989

‘Muadzam Shah
Temerloch

2.9
3.6
3.5
3.2
2.7
4.0
3.1

.5

3
3.7

3.8
5.0 4.7

3.8

3.1
5.0

-Bayan Lepas

Ipoh

4.0

1974-1989
1974-1989

1979-1989

3.8
3

3.7
3.1

4.0

4.5
4.0

4.4

4.1

T-16

3.5
2.8

3.5
3.2

4.0 3.8 3.6 3.8

3.9
5.4

3.4
4.8
4.3 5.0

Sitawan

o

3.5
3.8

4.3 3.6 3.1 3.2
4.8 4.6 4.4 4.4

5.0

1968~1989

Chuping .

Subang
CPetaling Jaya -

4.4 4.4
3.3

4.5

5.1
3.9

3.8 3.6:3.4 3.4

3.3
3.9

3.5
4.4

3.9

3.4

1971-1989 .-

3-4.8 4.6 4.6
4.6 4.3 4.0 4.0

-

3.7

4.5

5.2 .5.2 B.

4.1 4.6

4.4

1985-1989
1974-1689
1971-1989

Oct.1981+1289

‘Kuala Terengganu Airport

3.5

3.8

4.0

3.7
4.5

Kajiklim Kuala Terengganu
Kota Kinabalu

Kudat

4.6
3.5
3.8

3.6
4.4
3.7

4.6
3.8

4.8
4.0

5.5 5.3 5.1 5.1 5.0
5.3 5.0 4.6 4.4 4.6 . 4.3
5.5 5.1 4.8 4.6
4.3 4.3 3.7 3.9

5.2
5.0

5.4

4.7

4.2

-3.7.

4.0

4.3

4.8 4.4

4.8
3.9

4.2

1972-1988
Jul.197%-1289

Sandakan:
Tawaul

4.2 4.1 3.9

4.7

4.3

4.3
5.4
4.3

3.6
4.4

4.4
3.8

3_5

4.4

4.8
4.3

4.8
4.0
3.4

4.2

Labuan
. Bintulu

5.3 4.8 4.4 4.3
4.4 4.3 4.4 4.2

11972-1985

4.0

4.2
3.9

3.5

3.1
3.6

1968-1989
1968-1989

1966-1989
1968-196%

3.3
3.8

3.9

4.1

3.9 4.1 4.1 4.1
4.7 4.5 4.5 4.5
3.7 3.8 3.9 3.8
3.3 3.2 3.5 3.2

3.7
4.5
3.7
3.4

‘Kuching

4.4
3.8

4.1
3.5
3.3

4.7

4.7

SMiri

3.9
3.4

3.8

3.4
3.1

3.1
2.8

3.4

Sibu-

3.0

‘3.5,

-1983-1989

i Aman

.Sfl




R4 HRMIEIRE (Ko

' (DOORENBOS AND KASSAM, 1979)

Crop Development Stage ) Total
CROP . Growing
o : . Crop . X
‘Initial Mid-Seasonlate Seasondt Harvest Period
o Development
Banana
tropical 0.40-0.50 0.70-0.85 1.00-1.10 0.99-1.00 0.75-0.85 0.70-0.80
Bean . .
green 0.30-0:40 0.65-0.75 0.95-1.0% 0.90-0.95 0.85-0.95 0.85-0.30
dry '0.30-0.40 - 0.70-0.8¢ 1.05-1.20 0.65-0.75 0.25-0,30 0.70-0.80
Cabbage 0.40-0.50. 0.70-0.80 ©.95-1.10 0.90-1.00 0.80-0.95 0.70-0.80
Grape 0.35-0.55 0.60-0.80 0.70-0.%0 0.60-0.8¢ 0.55-0.70 0.55-0.75
Groundnut 0.40-0.50 0.70-0.80 0.95-1.10 0.75-0.85 0.55-0.60 0.75-0.8C
Maize ' B
sweet . 0.30-0.50 0.70-0.%0 1.05-1.20 1.85-1.20 0.95-1.10 0.80-0.95
grain 0.30-0.50* 0.70~0.85* 1.05-1.20* 1.05-1.20* 0.55-0.60*0.75-0.90*
Onion
green 0.40-0.60 0.60-0.75 0.95-1.05 0.95—1.05 $¢.95-1.05 0.65-0.80
Pea, fresh 0.40+0.50 0.70-0.85 1.05-1,20  1.00-1.15 ©.95-1.10 0.80-0.95
Pepper, fresh 0.30-0.40° 0.60-0.75 0.95-1,10 0.85-1.00 0.80-0.90 0.70-0.80
Potato 0.40-0.50 0.70-0.80 -1.05-1.20 0.85-0.95 0.70-0.75 0.75-0.90
Rice 1.10-1.1% 1,10-1.50 1.10-1.30 0.95-1.05 0.95-1.05 1.05-1.20
Sorghum . 0.30*0.40 0.70-0.75 1.00-1.1% 0.75-0.80 0.50-0.55 0.75-0.85
-Soybean 0.30-0.40 0.76-9.80 1.00-1.15 0.70-0.80 ©0.40-0.50 0.75-0.90
Sugarcane 0.40-0.50 0.70-1.00 1.00-1.30 0.75-0.80 0.50-0.60 0.85-1.05
“Tobacco 0.3050.40' 0.70-0.80 1.00-1.20 0.90-1.00 0,75~0.85 0.85-0.95
Tomato 0.40-0.50 0.70-0.80 1.05-1.25-0.80-0.95 0.60-0.65 0.75-0.90
Watermelon =~ 0.40-0.50 0.70-0.80 0.95-1.05 0.80-0.90 0.65-0.75 0.75-0.85
citrus h —— L ' _ :
clean weeding . _ B 0.65~0.75
no weed _ .
control : ) . ) 0.85-0.90

 First Figure :Under high humidity (RHmin>70%) and low wind (U<5m/sec) .
_Second Figure :Undér low humidity {RHmin<20%} and strong wind (U>5m/sec).
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Crop

Capital cost

sprinkler System
o 0il palm (nursery)
~Durian
star fruit
Banana -
Papaya
Chilli
Watermelon
Leaf vegetables

Micro-irrigation
' 01l palm (nursery)
‘Durian '
Star fruit .
Banana
Papaya -
Chilli
~Watermelon. :
 Flower (chrysanthemum)

(RM/ha)

8,750
8,750
8,750
8,750
8,750
8,750
8,750
8,750

12,500
3,250
5,000 -
6,250 -

5,000

. 5,250
5,250
6,250

Source : Industry

Note : Based on a system for 10 ha.

T8
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#5.2.3

RUA LT O

s EI K S

W R gOR PR
No. Parameters Crags I Crass ITA Class IIB Class III Class IV
1 pH 6.5-8.5 6.5-9.0 6.5-9.0 5-9 5-9
"2 Temperature (°C) . - - - - -
3 EC {mS/cm) 1 1 - - 6
4 Salinity (%)
5 Turbidity (NTU} 5 50 50 - -
& Dissolved bxygen '(mg/l) 7 5-7 . 5= 3-5 -3
7 COD- {mg/1). 10 25 25 50 100
3 Colox (TUC) 15 150 150 - -
9 BOD {mg/1} 1 3 3 6 12
10 Anminiacal Nitrogen (mg/l) 0.1 0.3 0.3 0.9 2.7
11 Nitrate Nitrogen {mg/1) - 7 - .028 _ 5
12 Total Solids ©(mg/1) 525 © 1050 50 150 4300
13 Dissolved Solids (mg/l). 500 1000 - - 4000
14 Suspended SOlldS {mg/1) - 25" 50 50 150 300
15 Alkalinity (mg/1) - - -
16 Hardness . . - 100 -
17 Calcium (mg/1) - - -
18.Magnesium (mQ/l) - - -
19 Potassium’ (mg/1) - - -
20 Sodium Amg/1) - - -
21 Chloride (mg/1) 200 - - 79
22 Fluoride (mg/1) - 1 - 1
23 Phoéphate (I_mgfl)' - S 0.1 - 0.1 -
24 Sulphate (mg/1) - 200 - - -
25 Iron (mg/1) - 0.3 - 1 /5
26 Silica (mg/1) - 50 - - -
Class I: : ConserVatiQn of matural environment water
o '_sdp@}y I-Practically no tréatment necessary
o _Fiéhéfy'I—Very'sensitive specieé
Class I1A: '[Watef:supply'II—éonveﬁtional treatment required,
- ~ Fishery II-Sensitive aquatic species
ClaSS'IiEi . Water. supply TII Extensmve treatment requxred
o S .:Flshery III- Common and’ tolerant specles ;
: Class_IV:. ' _Irr;gatzon '
: f*.Iron:

i-For leaves.jand-5—f6r'others..
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532 T8y T4 X OFHEH

PR1&4 . :
BENEFIT - COsT B-C:RM
Tobacco Canal 0&M in 1994
Simpang Gethi ha ' 40  Drainage price

1995 1 0 261,003 0 -261,003
1996 2 81,280 1,305 79,975
1997 3 81,280 1,305 79,975
1998 4 81,280 1,305 79,975
1999 5 81,280 1,305 79,975
2000 6 - 81,280 ' 1,305 79,975
2001 7 . 81,280 . 1,305 79,975
2002 8 81,280 1,305 . 79,975
2003. 9 81,280 1,305 79,975
2004 10 81,280 - ' 1,308 79,975
2005 11 " 81,280 _ 1,305 79,975
2006 12 81,280 1,305 . 79,975
2007 13 81,280 : 1,305 79,975
2008 14 © 81,280 1,305 79,975
2009 15 81,280 1,305 . 79,975
2010 16 81,280 1,305 79,975
2011 .. 17 81,280 © 1,305 79,975
2012 © 18 81,280 1,305 79,975
2013 19 81,280 1,305 79,975
2014 20 81,280 . 1,305 - 79,975
2015 21 81,280 1,305 - 79,975
2016 22 81,280 1,305 79,975
2017 23 81,280 e 1,305 79,975
2018 24 81,280 1,305 . 79,975
2019 25 81,280 1,308 79,975
2020 26 81,280 1,305 79,975
2021 27 81,280 1,305 79,975
2022 28 81,280 ' 1,305 79,975
1202329 81,280 - _ 1,305 79,975
2024 30 81,280 1,305 79,975

EIRR= 30.63%

_:_;r-_z_j S



£533 SV - AT T 4 MROBEFHITE

PR1&4 . .

BENEFIT COST B-C:EM

Tobacco Canal O&M in 1994

Tasek Melati ha . 40. Drainage . price
1995 1 0 400,864 0 -400,B64
1996 2 203,200 _ 2,004 201,196
1997 3 203,200 2,004 201,196
1998 4 203,200 2,004 201,196

1999 5 203,200 2,004 201,196

2000 6 203,200 2,004 201,196
2001 7 203,200 : . 2,004 201,196
2002 8 203,200 2,004 201,196
2003 9 203,200 - 2,004 201,196
2004 10 203,200 - 2,004 201,196
2005 11 203,200 - 2,004 201,196
2006 12 203,200 oo 2,004 201,196
2007 13 203,200 2,004 201,196
2008 14 203, 200 2,004 201,196
2009 15 203,200 ' © 2,004 201,196
2010 16 203,200 : 2,004 . 201,196
2011 17 203,200 - - . 2,004 201,196
2012 18 203,200 2,004 201,196
2013 19 203,200 - 2,004 201,196
2014 20 203,200 ' 2,004 201,196
20150 21 203,200 - 2,004 201,196
2016 22 203,200 _ 2,004 201,196
2017 23 203,200 - 2,004 201,196
2018 24 203,200 12,004 . 201,196
2019 25 203,200 2,004 201,196
2020 26 203,200 ' . 2,004 201,196
2021 27 203,200 ' 2,004 201,196
2022 28 203,200 2,004 201,196
2023 29 203,200 o ‘2,004 201,196
2024 30 203,200 . 2,004 - 201,196

EIRR= - 50.19%

T



#5334 VUV - H9FARPY Yy s - ATFF 4 (TUYR) MOKE

sample 2 (July 28,1994)

Simpang Geti Tasik Melati INWQS
No. Parameters PR-L1 " PR-L2 PR-1.3 PR-L4 for
] 51 S2 sl s2 si 82 sl 52 Irrigation
n_Si Par r
1 pH 8.45 8.30 8.13 7.37 7.38 7.77 7.65 7.84 5-9
2 Temperature (°cy 30.4 30.9 29.8 29.8 29.3 29.4 29.7 29.7 -
3 EC {mS/cm) 0,250 0.274 0,195 0,194 0.400 0.461 0.290 0.485 5
4 Salinity (%) - 0.01 0.01 0 0 0.061L 0.02 0.01 0.02
5 Turbidity (NTU) 4 5 45 49 56 .36 8 7 -
6 Dissolved Oxygen (mg/1) 5.9 5.2 6.2 4.5 3.2 3.8 3.5 4.4 3
7 COD {mg/1) 15 15 10 20 45 20 . 20 20 100
Laboratory Paramefersg ’ ) . )
8 coler {Hazen Units) 10 10 . 40 >70 50 20 60 15 -
9 BOD {mg/1y - <l 1. 4 6§ 2 1 1 1 12
10 Amminiacal Nitrogen (mg/l) 0.06 0.47 0.17 0.1 -0.06 0.73 0,17 0.78 2.7
11 Nitrate Nitrogen (mg/1) 0.20 0.10 0.20 0.30 0.05 0.15 0.05 0.10 - 5
12 Total Solids (mg/1). 180  200- 170 170 290 335 245 315 4300
13 Dissolved Solids (mg/1) ’ 155 190 95 . 135 240 315 1%0 310 4000
14 suspended Solids . (mg/l) Co25 0 40 . 75 15 50 20 55 5 300
15 alkalinity " {mg/1) - 91 68 - 68 220 225 100 225 -
16 Hardness 101 107 71 70 224 250 200 240 -
17 calcium {mg/1} 23.0°20.0 16.0 16.0. 11.0 3.0 7.0 . 5.0 -
18 Magnesium (mg/1ly 11.0 14.0 8.0 © 7.0 48.0 59.0 44.0 55.0 -
19 Potassium A{mg/1l) 6.0 5.6 5.0 4.2 2.8 1.8 3.3 2.1 -
. 20 Sodium ' (mg/i) 12.0 11.2 5.0 1¢.4 8.0 7.2 9.0 7.2 -
21 chloride (mg/1) . . 24,0 26.0 22.0 21.0 13.0 13.0 12,0 15.0 79
22 Fluoride - (mg/1l). 0.4 0.3, 0.2-0.5 0.3 :0.2 0.3 0.2 1
23 Phosphate (ing/1) <0.1 <0.05 <0.1 0.1 <0.1 0.1 <0.1 <0.05 -
24 sulphate (mg/1) 3.0 6.0 <l1.0 2.0 <l.0 1.6 4.0 2.0 -
25 Iron {mg/1) _ <0.1 <0.1 0.1 0.3 <0.1 <0.1 <0.1 <0.1: 1/5%*
26 Silica {mg/1) 10.0 6.0 8.0 8.0 10.0 6.0 14,0 6.0 -
ing L n
PR-L1: Simpang Geti (Pond 1)
PR-L2: Simpang Geti (Pond 2)
PR-T.3: Tasek Melati. {upstream)
-PR-L4: Tasik Melati (Downstream)
~ 51: Sample 1 {(July 6,1994)
S2:



#535 XUV, VAL YL, F4Y8 V-5 AOKE

No, Parameters ) " PR-LS PR-L6 PR-L7 PR-L8 PR-L9 INWQS -for

51 52 51 52 - - Trrigation
on Site Parameters '
1 pH v.43 7.58 7.44 7.47 8.25 7.51 7.36 5-9
2 Temperature (°c) 28.7 28.6 29.% 29.1 29.6 28.0 29.4 -
3 EBC : (mS/cm} 0.400 0.462 0.280 0.376 0.218 0.582 0.339 : 6
4 salinity : (%) S 0.01 0,01 ©.01 0.01 0.00 0.02 0.0%
5 Turbidity : {(WTU) 12 8 13 19 11 3 9 .-
6 Dissolved Oxygen {mg/1) . 3.4 5.4 4.6 3.2 5.7 4.2 3.4 . . 3
7 COD : ~ (mg/1) 20 - 15 20 15 10 10 10 100
Laboratory Paramsters o - - '
8 Color {(HAZEN UNITS) 50 20 50 20 30 10 15 .- -
9 80D (mg/1) 2 1 2 i 1 <t 1 12
10 Aamminiacal Nitrogen (mg/l) ' 0.14 06.13 0.04 0.13 0.17 0.08 0.13 . 2.7
11 Nitrate Witrogen (mg/ly 0.04 0.35 0.05 0.15 0.15 0.45 0.15 5.
12 Total Solids (mg/1) 270 325 205 255 O 170 310 250. -4300
13 Dissolved solids {mg/1) © . 235 300 120 240 155 295 240 4000
14 Suspended Solids {mg/1) 45 25 85 15 15 15 10 300
15 alkalinity " (mg/1) . 207 209 66 164 92 273 149 - - -
16 Hardness ' 214 237 133 175 97 190 © 156 . . -
17 Caleium (g /1) 14,0 °11.¢ 30.0 22,0 23,00 2.0 20.0 . - -
18 Magnesium ' {mg/1) 44.0 51.0 14.0 29.0 10.0 45.0 26.0 -
1¢° potassium . {mg/1) 0. 4,2 4.0 4.3 3.2 0.8 5.1 -
20 Sodium (mg/1). . 6.0 8.4 8.0 10,0 6.0 5.0 10.0 -
21 chloride (mg/1) - - 13.0 16.0 16.0 25.0 12.0 10.0 19.0 79
22 Fluoride _ (mg/1) - .0.4° 0.2 0.4 0.3 0.3 <01 0.3
' 23 phosphate ' (mg/3} <0.1 <0.05  <0.1 <0,05 £0.05 <0.05 <0.05 -
24 sulphate ' tmg/1) ©1.0 2.0 .0 2.0 2.0 ‘1.0 ‘3.0 -
25 iron {mg/1) : <0.1 <0.1 <0.1 6.1 <0.1 "0.1 <0.1 1/5%+
26 silica (mg /1) i8.0 8.0 7.0 B.0 6.0 8.0 8.0 -

" gampling Locations

PR-L5: Nglorig Headworks

PR-L6: Sg.Rupoh

PR-L7: Timah Tasoh Dam

PR-L8: Sg.JJerneh

PR-L9: Paya Headworks. .
51: sample 1 (July 6,1994)"
82: sample 2 (July 28,1994)

_1226_'
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BENEFIT ' COST : B-C KH-IRR
- Paddy Hortus . . Fish Construciton O&M unit:RM

Lembu ha 100 10 2 in 1994 price
1995 1 0. 0 : 5,903,770 0 -5,903,770
1996 2 168,600 460,000 460,000 | 29,519 645,081
1997 3 168,600 460,000 460,000 _ 29,519 © 645,081
1998 4 168,600 460,000 - 460,000 29,519 645, 081
1999 5 168,600 460,000 460,000 : 29,519 645,081
2000 6 168,600 460,000 460,000 29,519 645,081
2001 7 168,600 460,000 460,000 _ 29,519 645,081
2002 8 168,600 460,000 . 460,000 29,519 645,081
2003 ‘9 - 168,600 460,000 - 460,000 - ' 29,519 ' 645,081
2004 10 168,600 460,000 460,000 . 29,519 645,081
2005 i1 168,600 460,000 460,060 - 29,519 645, 081
2006 12 . 168,600 460,000 460,000 .. 29,519 645,081
2007 13 168,600 460,000 - 460,000 29,519 645,081
2008 14 168,600 460,000 460,000 : 29,519 : 645, 081
2009 15 ;68,600 460,000 460,000 © . 29,519 645,081
2010 16 168,600 460,000 460,000 166,750 29,519 645, 081

© 2011 17 158,60¢ 460, 000 460,000 - ' : 29,519 645,081
2012 18 168,600 = 460,000 460,000 - . 29,519 . 645,081
2013 19 168,600 460,000 460,000 _ 29,519 645,081
2014 20 168,600 460,000 460, 000 - 29,519 645, 081
2015 21 168,600 460,000 460,000 - _ 29,519 645,081
2016 22 168,600 460,000 460,000 29,519 645,081
2017 23 168,600 460,000 - 460,000 29,519 - 645,081
©.2018 24 168,600 460,000 460,000 29,519 645, 081
2019 . 25 168,600 460,000 460,000 .. 29,519 645,081
2020 - - 26 168,600 = 460,000 460,000 ' . 29,519 645,081

- 2021 27 168,600 . 460,000 - 460,000 - 29,519 645,081
2022 28 168,600 460,000 460,000 - 29,519 - 645,081
2023 29 168,600 460,000 460, 000 " : ©29,519 645,081
2024 30 168,600 460,000 460,000 . 29,519 645,08l
o ' - EIRR= 16.21%
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BENEFIT

COsST B-C KH-IRR
Paddy - Hortus Reservoir, Eguipment - O&M ' unit:RM
Ketapang ha ' 60 | 10 canal, drain 3 . in 1994 price
- 1995 1 0 0 4,319,482 212,691 0 -4,532,173
1996 2 101,160 460,000 22,661 538,499
1997 3 101,160 460,000 22,661 538,499
1998 4 101,160 460,000 22,661 538,499
1999 5 101,160 460,000 22,661 538,499
2000 6 101,160 460,000 22,661 538,499
2001 7 101,160 . 460,000 22,661 538,499
2002 8 101,160 460,000 22,661 538,499
2003 9 - 101,160 460,000 22,661 538,499
2004 10 101,160 460,000 22,661 - 538,499
2005 11 . 101,160 460,000 22,661 538,499
2006 12 101,160 460,000 22,661 538,499
2007 13 101,160 460,000 22,661 538, 499
2008 14 101,160 460,000 - 22,661 538,499
2009 1S 101,160 460,000 22,661 538,499
2010 16 101,160 460,000 320,620 22,661 217,879
2011 17 101,160 460,000 . 22,661 538,499
2012 18 101,160 460,000 © 22,661 538,499
2013 19 101,160 460,000 22,661 538,499
2014 20 101,160 460,000 22,661 - 538,499
2015 21 101,160 460,000 - 22,661 538,499
2016 22 101,160 = 460,000 . 22,661 538,499
2017 23 101,160 460,000 - 22,661 - 538,499
2018 24 101,160 460,000 22,661 538,499
2019 25 101,160 460,000 22,661 . . 538,499
2020 26 101,160 460,000 22,661 . 538,499
- 2021 27 .101,160 460,000 . 22,661 538,499
- 2022 28 101,160 460,000 22,661 538,499
2023 29 101,160 460,000 22,661 538,499
2024 30 101,160 460,000 _ 22,661 - - 538}499
- EIRR= T11.17%
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INWQS

Sample 2 (July 30,1994) -

Langkawi, Kedah
No. Parameters KH-~L1 - KH-L2 | KH-13 for
31 52 g1 52 51 82 Irrigation
n_Si Param X
1 pH . 5.65 5.50 7.27 6.65 6.49 6.67 5.9
2 Tempgrature {°C) - 26.8 26.4 33.7 28,8 27.7 27.0 -
3 EC ' (mS/cm) 0.055 0.070 0.065 0,109 0.G70 0.077 6
4 salinity D(%) 0 0 0 0 0 0
‘% Turbidity _ {NTU) 5 717 37 4 2. -
6 Dissolved Oxygen (ma/1} 5.7 4.5 6.2 4.6 6 5.3 3
-7 cop S mg /L) 4 5 5 15 2 “ 5 100
8 Color (Tuc) 20 10 70 70 15 5 -
9 BOD {mg/1) <1 <l <], <1 <t <1 12
10 Anunir_liaca_l Nit;_rogen (mg/1} ¢.12 0.02 0.04 (.10 0.02 0.02 2.7
11 Nitrate Nitrogen (mg/1} 0.10 0.05 0.10 0.05 0.10 0.05 5
12 Total Solids {mg/1) 55 65 . 75 160 70 90 4300
13 Dissolved. Solids = {mg/l) 40 50 55 75 45 55 4000
14 Suspended Solids - (mg/l) 15 15 20 © 85 25 35 300
15 Alkalinity (mg/1) 19 18 23 32 11 25 -
.16 Hardness _ 10 112 16 29 16 15 -
17 calcium (mg/1) 1.0 3.0 3.0 6.0 2.0 2.0 -
18 Magriesium (mg/l) - 2.6 1.0 2.0 3.0 3.0 2.0 -
19 Potassium (g /1) 2.5 7.7. 3.0 10.0 3.0 9.0 -
20 Sodium (mg/l) 6.0 7.2 ‘6.0 9.6 8.0 9.6 -
21 Chloride (mg/1} ~ 6.0 9.0 8.0 24.0 8.0 10.0 79
-22 Fluoride (mg/l) <0.1 <0.1 <0.1 0.4 <0.1 <0.1 1
23 Phosphate (ma/1)  <0.1 0.2 <0.1 0.2 0.1 0.1 -
24 Sulphate (mg/1) ~ 1.0 1.0 <l 3.0 2.0 1.0 -
25 Irom. ‘(wg/1) 0.1 0.1 0.2 2.4 0,1 0.1 1/5%*
26 gilica (mg/1) 14.0 10.0 11,0 8.0 4.0 10.0 -
_ 1 .
KH-L1: 8g.Jenali
KH-L2: Sg.Bukit Lembu
KH-L3: Sg'. Ketapang, . :
. 81: Sample 1 (July 3,1994)
Sa
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No.

Policy

o =

10
11
12
13
14
15
16
17

18
19

Tourism activities shall be the basis for the overall economic growth.' :

An attractive and conducive environment for tourism sh_all be created in line with
Langkawi’s function as an international tourist destination.

Agriculture areas, cspecially paddy fields, shall be prescrved as a tourist attraction.

4. |{Development of accommodation facilitics for tourism such as hotels, chalets and other

types are encouraged in arcas which have been 1dcnt1fied for tourism dcvclopmcnt and in
the major settlement areas.

Dcvclopmcnt of chalets shall be undertaken in a planned and systcmatlc manner.

More tourist attractions shall be identificd, dcvcloped and pmwded with related facilities.
Paddy areas shall be preserved as an altractive landscape and tourist attraction.

Exlbtmg tourism recreational activities shall be improved and new recrcatlonal facilities
shall be identified and developed. B _
Promotional activities shall be carriéd outina .conccr'ted manner basc'd on the theme of _
Langkawi’s uniqueness and outstanding natural bc'aﬁty ' _ .

Moderm technology and assistance shall be prov1ded to increase productmty in the

: agnculturc sector

Crop vields shall be mcrcascd through d1vcrs1f" catlon and the 1dent1f1cat10n of more hardy
and suitable crops.

Protective and recrcatxon forests reserve shall be preserved and only dcvclopmcnt relatcd
to tourism recrcatlon will be permitted. ' .

Sufficient and suitable recreational facilities, to meet the demand of both the local
population as well as the tourists shall be provided. :

Stringent and effective control of sources of water polluhon shall be 1mposcd

Only non—pollutmg types of industry shall be pcrmlttcd for development. :
Appropriate methods of natural resource utlllzatlon shall be adopted in order to avoid

|environment from being poltuted.

The quallty of the environment at major attraction areas shall be consarvcd and upgradcd
Landscape plannmg is to be an integral part of landuse planning.

Selection of suitable trees and plants shall bc undcrtakcn to characterizc thc cnvuonment of

Langkawi.

- 307
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MA.16
FELCRA BENEFLT CdST B-C
+ Durian orchid Hortus Dam+Equipment  O&M unit :RM
MIADP = ha 37 2 25 in 1994 price
1995 1 -313,723 -250,000 0 4,795,397 0 -5,35%,120
1996 2 -57,128 290,000 750,000 8,667 974,005
1997 3 68,561 290,000 750,000 8, 667 962,572
1998 4  -78,773 290,000 750,000 8,667 952,360
1999 5 -107,596 290,000 750,000 8,667 923,537
2000 6 -98,346 290,000 750,000 8,667 932,787
2001 7 - -14,504 290,000 750,000 8,667 1,016,629
2002 8 106,042 290,000 750,000 8,667 1,137,175
2003 9 244,496 290,000 750,000 8,667 1,275,629
2004 10 © 360,676 290,000 750,000 8,667 1,391,809
2005 11 508,380 290,000 750,000 148,000 8,667 1,391,513
2006 12 595,293 290,000 750,000 3, 667 1,626,426
2007 13 682,243 290,000 750,000 8,667 1,713,376
2008 14 769,156 290,000 750,000 8,667 1,800,289
2009 15 754,911 290,000 750,000 8,667 1,786,044
2010 16 769,156 40,000 750,000 719,293 8, 667 830,997
2011 17 762,159 290,000 750,000 8,667 1,800,289
2012 18 769,156 290,000 750,000 8,667 1,800,289
2013 19 769,156 290,000 750,000 8,667 - 1,800,289
2014 20 754,911 290,000 750,000 8,667 1,786,044
2015 21 769,156 290,000 750,000 148,000 8,667 - 1,652,289
2016 22 769,156 290,000 750,000 8, 667 1,800,289
2017 23 769,156 - 290,000 750,000 8,667 1,800,289
2018 24 769,156 290,000 750,000 8,667 1,800,289
2019 25 ' 769,156. 290,000 - 750,000 '8,667 - 1,800,289
2020 26 769,156 290,000 750,000 8,667 1,800,289
2021 27 769,156 290,000 750,000 8,667 1,800,289
2022. 28 769,156 290,000 750,000 8,667 1,800,289
2023 29 769,156 290,000 750,000 8,667 1,800,289
2024 30 769,156 290,000 750,000 - 8,667 1,800,289
' T i ' EIRR= 20.80%
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_ _ Bukit Sedanan, Melaka " INWQS
No. Parameters MA-L1 © MA-L2 MA-L.3 Ma-04 for
- 51 82 31 . S2 ST s2 Irrigation
Qn Site Parameters . ) S '

1 pH 6.35 6.59 5.85 5.90 5.95 6.0l 5.82 5-9
2 Temperature ey 30.5 31.5 27.0 30.4 26.3 25.5 26.1 -
3 EC ' (mS/ cm) 0.02% 0.03¢ 0.033 0.035 0.037 0.025 0.023 6
4 salinity (%) 0 0 0 0 0 0 0

5 Turbidity (NTT) 7 12 8 11 12 9 14 -
6 Dissolved Oxygen {mg/1) 6.4 6.8 6.5 5.2 6.6 5.9 4.1 3
7 con . _ (mg/1) 8 10 - 10 - 8 10 1o 20 100

Laboratory Parametexrs . )

"8 Color ' (HAZEN UNITS) 20 - 80 - 10 - - -
© 9 BOD S {mg/1) . 1.0 1.0 ©.7 0.7 0.8 0.6 0.9 12
10 amminiacal NWitrogen {mg/l) <0.02 0.09 <0.02 0.12 <0.02° 0.08 0.15 2.7
11 Nitrate Nitrogen (mg/1) <0.02 <0.02 <0.02 <0.02 0.05 0'.10 <0.02 5
12 Total Solids (mg/L)- 35 33 47 45 48 46 58 4300
13 Dissolved Solids (ing/1} 25 25 34 34 33 35 52 | 4000
14 suspended Solids {mg/1) - i 8 13 1r 15 11 & 300
15 Alkalinity {mg/1) 9.1 © 5.0 14.8 10.1 12.5 13.1 6.1 -
16 Hardness 3.0 10.0 10.0 11.0 13.0 12.0 10.0 -
17 calcium (mg/1) 2.8 2.4 3.2 3.6 3.6 3.2 2.8 -
18 Magnesium {mg/L} 0.5 1.0 0,% -0.5 1.0 1.0 0.7 -
19 Potassium (mg/ 1) 1.8 1.7 1.5 1.9 2,1 2.1 2.5 -
20 Sodium {mg /1) 2.6 1.9 3.1 2.4 4.1 3.1 3.0 -
21 chloride {mg/1) 5.0 5.0 5.0 4.0 5.0 5.0 6.0 79
22 Fluoride {mg/1) 6.07 6.08 0.07 0.08 0.07 0.08 0.08 1
23 Phosphate (mg/ 1) <0.1. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 -
24 ‘Sulphate . © (mg/1) 0.5 0.6 0.4 0.3 .0.2 0.3 1.0 -
25 Iron (mng/1) 1.0 0.7 4.9 2.8 4.2 -4.0 0.7 1/5%*
26 gilica {mg/1) 8.0 8.0 12.0 -12.0 12.0 12.0 "16.0 -

Sampling Locationg )
MA-L1 Existing pond
MA-L2 Pond near 'duriari_farm
MA-L3 Sg.Mentangch: tributary . .
MA-L4 Sg.Mentangor Tributary (At the. forestry area)
S1: Sample 1 (June 14,1994) - ' :
$2: sample 2 (July 18,1994)
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JR-10 _ _
BENEFIT '  COST B-C
Durian 1 Durian 2 pond, Canal Equipment O&M unit:RM
na 24 13§ Road . . in 1994 price
1995 1 100,298 -105,988 751,048 598,922 S0 -1,355,660
1996 2 146,593  -19,300 6,750 120,543
1997 3 212,910 -23,163 o 6,750 182,998
1998 4 240,617 -26,613 6,750 207,254
1999. 5 268,347 - -36,350 ' 6,750 225,247
2000 6 310,694  -33,225 6,750 270,719
2001 7 301,646  -4,900 . 6,750 - 289,996
2002 8 310,694 . - 35,825 : 6,750 339,769
2003 9 310,694 - 82,600 ' ) . 6,750 386,544
2004 10 310,694 121,850 . ' 6,750 425,794
2005 11 310,694 171,750 ‘ . 6,750 - 475,694
2006 12 © 310,694 201,113 R 6,750 496,009
2007 13 310,694 230,488 _ 6,750 . 534,431
2008 14 310,694 259,850 _ 6,750 563,794
2009 15 310,694 255,038 R . 6,750 558,981
2010 16 310,694 259,850, 531,556 - 6,750 32,239
2011 17 310,694 259,850 A 6,750 563,794
2012 18 ~ 310,694 . 259,850 ' ' 6,750 563,794
2013 19 310,694 259,850 b 6,750 . 563,794
2014 20 310,694 255,038 - E 6,750 558,981
2015 21 310,694 259,850 o R 6,750 563,794
2016 22 310,694 259,850 - - . 6,750 563,794
2017- 23 310,694 259,850 - : .. 6,750 563,794
2018 24 310,694 259,850 . 6,750 563,794
2019 - 25 . 310,694 259,850 . 6,750 563,794
2020 26 310,694 259,850 - - . .- 8750 563,794
2021 27 - 310,694 - 259,850 I . 6,750 ° 563,794
12022 28 310,694 259,850 o 6,750 563,794
2023 29 310,694 © 259,850 RN 6,750 563,794
2024 . 30 310,694 259,850 " - 6,750 . - 563,794
: : EIRR- 20.48%

*1:Durian 1= betterment:with-without -
_ Durian.2= new planting o
*2:Rep1écement Costs include pumps, gates and screens
© on top of the eguipment costs.
*3: O&M costs= Construction costs*0.005
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Kangkar, dJohor TNWOS
No. Parameters JR-L1 - JR-L2 for
: 51 g2 81 . 82 Irrigation
n Si Param x ) ) o
1 pH 5.96 5.35  5.62 5.23 5-9
2 Temperature {°c) 25,4 25.7 27.6 28.7 -
3 EC {mS/cm) 0.024 0.017 0.034 0.029 6
4 Salinity (%) 0 0 0 0
5 . Turbidity (NTU) 20 6 70 . 4 -
6 Dissolved Oxygen {mg/1) 6.8 6.0° 5.5 5.3 3
7 oD i {mg/1) 6 5 7 3 100
L r ry Par
8 Color (TUC) 40 . - 100 - -
"9 BOD {mg/1) 0.8 0.6 0.6 0.7 12
10 Amminiacal Nitrogen (mg/l) <0.02 <0.02 0,11 0.18 2.7
11 Nitrate WNitrogen . {mg/1) 0.22 0.24 0.25 0.36 5
12 Total Solids (mg/1) 58 28 102 32 4300
13 pissolved Solids {mg/ 1) 29 26 35 28 4000
14- suspended Solids {mg/1) 29 . 2 67 4 300
15 Alkalinity (mg/1) 2.3 <0.1 - 2.3 <0.1 -
16 Hardness ' S 6.0 12.0 13,0 3.0 -
17 calcium (mg/1) 1.6 3.2 4.0 2.0 -
18 Magnesium. (mg/ 1} 0.5 1.0 0.7 1.0 -
19 Potassium (mg/1) . 1.8 0.6 - 1.9 0.8 -
20 sodium (mg/1) 1.2 1.0 2.1 1.6 -
21 chloride {mg/1) 5.0 5.0 . 7.0 6.0 79
22 .Fluoride {mg/l) .0.05 0,08  0.07  0.07 1
23 Phosphate (mg/1} <0.1 <0.1 0.1 <0.1 -
24 Sulphate (mg/1l). 0.6 1.9 3.8 1.0 -
25 Igxon (mg /1) 1.3 0.3 3.4 0.2 1/5%*
26 Silica {mg/ 1) g0 -12.0 12.0 16.0 -

1i . _ : ‘

i JR-L1 Existing pond used for irrigation

JR-L1 Pt.Kangkar Limau ) ) :
- 51: sample 1 {July 23,1294)
82: Sample 2 (July 20,19%4)
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- TR-44
BENEFIT COST : B-C:RM
-Rossele .Canal,Road Equipment Q&M in 1994
ha 42 Pump House price
1995 1 149,940 454,523 410,132 0 -714,715
1996 2 149,940 : 4,323 145,617
1997 3 149,940 4,323 145,617
1998 4 149,940 ' : 4,323 145,617
1999 5 149,940 4,323 145,617
2000 6 149,940 ' 4,323 145,617
2001 7. 149,940 ' 4,323 145,617
2002 8 149,940 4,323 145,617
2003 9 149,940 4,323 145,617
2004 10 149,940 . . 4,323 145,617
2005 11 149,940 ' 4,323 145,617
2006 12 149,940 4,323 145,617
2007 13 149,940 | 4,323 145, 617
2008 14 149,940 S 4,323 145,617
2009 15 149,940 4,323 145,617
2010 16 149,940 145,800 4,323 283
2011 17 149,940 o 4,323 145,617
2012 18 149,940 : 4,323 145,617
2013 19 149,940 4,323 145,617
2014 20 149,940 : 4,323 145,617

2015 21 149,940 S 4,323 145,617
2016 22" 149,940 | 4,323 145,617
2017 23 149,940 | 4,323 145,617
2018 - 24 149,940 S 4,323 145,617
2019 25 149,940 ' 4,323 145,617
2020 26 149,940 _ 4,323 145,617
2021 27 149,940 o 4,323 145,617
2022 28 149,940 | y 4,323, 145,617
2023 29 149,940 _ : 4,323 145,617
2024 30 149,940 . 4,323 145,617
- S ETRR= 20.01%

*]:presumption is given in the ‘adjacent table
on roselle cultivation _
*2:Replacement costs include gatés and screens
" on top of the eqguipment costs :
*3:0&M- costs = Construction costst.OOS

: 'jxgs B
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Pasir Nering, Trengganu - INWQS

No. Parameters TR-L1 " TR-L2 TR-L3 for’
S1 52 sl 82 sl S$2 | Irrigation

On Site Paramgiers
1 pH : 5.63 5.75 5.49 5.53 6.01 6.30° 5-9
2 Temperature {°c} 25.4 25.4 27.6 25,3 24.8 25.9 -
3 EC {mS/cm) 0.098 0.019 0.013 0.013 0.023 0.020 6
4 sSalinity (%) 0 0 0 0 0 0

5 Turbidity (NTU) 14 41 12 8 7 14 -
6 Dbissolved Oxygen {mig/1) 5.6 4.8 4.1 . 3.7 6.1 5.2 3
7 Cop {mg/1) 4 15 15 15 10 .15 100

Laboratory Parameters '
8 <Color (HAZEN UNITS) 85 125 100 70 40 40 -
9 BOD (mg/1) <0.5 0.5 1.4 0.6 1.0 <0.5 12
10 amminiacal Nitrogen (mg/l) 0.19-0.19 0.49 0.49 0.36 0.36 2.7

11 Nitrate Nitrogen {mg/1) 0.31. 0.11 <0.02 <0.62 0.06 0.21

12 Total Solids {mg/1) 54 115 68 70 84 75 4300
13 Digseolved Solids (mgg /1) 34 71 44 57 70 44 4000
14 suspended Solids (mg/1) 20 44 24 13- 14 31 300
15 alkalinity {mg /1) 5.0 4.0 4.0 4.0 8.0 9.0 -
16 Hardness 7.0 10.0 8.0 7.0 7.0 8.0 -
17 Calcium {mg/1) 1.2 1.2 0.8 2.0 2.0 2.0 -
18 Magnesium {mg/1) i.0. 1.7 1.5 0.5 0.5 0.7 -
19 Potassium (rog/ 1) 3.5 1.0 0.7 0.3 1.0 0.9 -
20 Sodium {mg/1) 16.0 4.9 2.7 4.5 3.5 5.0 -
21 Chloride “{mg/1) 9.0 9.0 8.0 10.0 7.0 9.0 79
22 Fluoride {mg/1) - - - - -t 1
23 Phosphate {mg/1) 0.1 <0.1 <0.1 <0.1- <0.1 <0.1 -
24 sulphate . (mg/1) <0.1 <0.1 <0.1 3.0. 2.% <0.1 -
25 Iron (mg/1) 0.9 0.9 0.7 7 0.4 0.4 1/5%*
26 Silica {mg/1) 4.0 8.0, 5.0 .0, 5.0 ‘7.0 T -

Sampling Locations

TR-LL Sg.Perching

TR-L2 Sg.Udang
* TR-L3 8g.Por

51: Sample 1 {(June 27,1994)
$2: Sample 2 {August 3,1994)

T
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KEY MAP
LEGEND
JCota Bharu ———— National Boundary
r———t State Boundary
———————— Watershed Boundary
% s Rivers
O’—\S, "~ Capital
‘o . City ond Town
%
Kuala 7@
PINANG Trengganu (&\
: v
Sim?cnq Formation - Continental, Fluviatile sediments made up gravel,
sand, clay and silt of Pleistocene age.- The bulk
of the placer tin.is derived from this unit which
overlies bedrock.
Kuan . ; o . . )
fan Kempandang Formation  p),jstocene macvine sediments made up of clay with
.shells and sand.
Gula Fermation . Holocene grey .to greenish-grey marine to estuarine
: clay and subordinate sand covering the coastal
aroas of peninsular. Included in this unit are
the beach ridges. mangrove, and the riverine nipah
deposits., ' :
: - Beruas Formatlon . - . Fluviar."lle-estuariné-lacus.t1-inu deposits, made up
. . of clay, sandy clay, sandy gravel, silt and peat
e e ) ' of Holocene age. This unit overlies the Simpang
T ——— : ! L Fermation, filling channels, depressions as well .
' as overlying bedrock at several places.
" .
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I. INTRODUCTION

' In response to the reguest by the Government of Malay§ia, the
Government of Japan has decided to conduct the Feasibility
Study on Small Reservoir Development in Peninsular Malaysia
(hereinafter referred to as the Study) in accordance with the
relevent laws and regulations in force in Japan. Accordingly,
the Japan International Cooperation Agency (hereinafter
referred to as JICA), the official agency responsible for the
implementation of technical cooperation programmes of the
Government of Japan, will undertake the Study in close
cooperation with the authorities concerned of the Government
of Malaysia.

The present document sets forth the Scope of Work with regard
to the Study.

IT. OBJECTIVES OF THE STUDY
The objectives of the Study are as follows:

A. To identify and evaluate existing7 and potential small
reservoir development in Peninsular.Malaysia;

B. To select pilot small ‘reservoir; irrigation projects angd
undertake feasibility studies. ' :

C.'To establish guidelines for the planning, design, operation
and maintenance of small reservoirs for irrigation.

III. OUTLINE OF THE STUDY
A. Study Area

The Study shall cover agriculturai areas in .Peninsular
Malaysia. '

B. Scope of the Study
The Study shali'comprise theffollowing tw0 phases:
Phase I

1. Review existing development policies, strategies. and
projects relevent to the Study. ' : :

2. Colléct_andrreview.the ekisting data and infbrmatibh on
small reservoir development practices. ' - o

tj%ﬁf;b  =. .= | .2  ._ .. | j. .L.._t ;:yi2e(/,é



Iv.

1.

Prepare criteria (taking into account factors such as
erosion, siltation, hydrology, topography, . geology,
engineering, socio-economy and environment) for identifying
potential sites for small reservoir development. '

Identify potential sites for small reservoir development in
accordance with the above criteria for various purposes in
the Study area. ' :

collect and compile data and information on potential
zservice areas of the small reservoirs.

Compile 'and  evaluate the results of the above

" jdentification and classify the potential small reservoir

schemes into several categories.
Establish an information system on small reservoirs.

Select sites where the pilot small reservoir irrigation
projects can be -formulated. :

Phase II - = -

Collect'additional data and information relevant to the
formulation of - the pilot small reservoir irrigation -
projects. _ ,

Formulate the pilot small reservoir irrigation projects,
including agricultural development, water . resources
development, irrigation and drainage, and supporting
services plans. - o C

Design the - pilot projects facilities  and 'prepéfe the
operation and maintenance manuals. -

. Analyze the éxpected results' of the pilot  projects

(financial profitability, economi¢ impact, social changes
and environmental effects). : .

.'?repafe guidelines for the small reservoir irrigation
‘development including planning,- design, operation and
~maintenance. ' S

Study Séhedulé

The tentative schedule of. the Study is as attached (see
Annex). : . g : : .

'REPORTS

.JICA_éhalljSubmit the following reports in English to the
Government of Malaysia. '

>



VI.

VII.

A

Inception Report

Thirty (30) copies at the commencement of the Study.

. Progress Report I

Thirty (30) copies in the middle of Phase I.

. Interim Report

Thirty (30) copies at-the end of Phase I.-

Draft Final Report

Thirty (30) copies at the end of Phase II.

The Government of Malaysia shall submit the comments on the
Draft Final Report to JICA w1th1n one (l) month.

Flnal Report'

Hundred (100) copies within two months after the receipt of
the comments from the Government of Malaysia on the Draft
Final Report :

Guidelines for Small Reservoir Irrigation Devélopment

-Hundred (100}  copies to be submltted at tha same’ time as

the Final Report

UNDERTAKING DF JICA

For the 1mplementatlon of the Study, JICA <chall take the
following measures : o ' '

1.

Tor'dispatch, at 1ts own expense, a Study Team(s) to
Malaysia; and S : - .

To provide technical tralnlng of the Malay51an counterpart
Dersonnel in the course. of the Study :

UNDERTAKING OF THE GDVERNMENT or MALAYSIA'

A.

To facilitate smooth conduct of the Study, the Government
shall take necessary measures o :

1. To inform -the members  of the ‘Study, Team - any
- existing risk in the Study area and to take any
measures deened necessary to secure the safety of

the Study Team;



2. To ensure the necessary entry permits for the Study
Team to conduct ‘field surveys  in Malaysia and
‘exempt them from consular fees;

3. . To exempt the members of the Study Team Irxom taxes
and duties, as -normally accorded under the
provision of Malaysian General Circular No. 1 of
1979, on eguipment, machinery and other materials
prought into and out of Malaysia for the conduct of
the study; .

4. To exempt the non-Malaysian members of the study
Team from Malaysian income tax on their official
emoluments in respects of their period of.
assignment in Malaysia in connection with the
conduct of the Study while retaining the right to
take such emoluménts into account for the purpose
of ~assessing the amount to be applied to income
from other sources;

T 5. To provide necessary facilities to the Study Team
for the remittance as well as the utilization of
funds introduced- into Malaysia from Japan in
connection with the implementation of the Study;

6. To secure permission for entry into 'private' 
properties or restricted . areas = for the
“implementation of the Study; '

7. To make arrangements for the Study Team to take
back to Japan the data, maps and other materials
connected with the study, subject.to the approval
of the Government of Malaysia, in order to prepare

_the reports; ' . : '

8. To. provide the Study Team with medical  services
when needed, - the expenses of which 'shall be
chargeable to the members of the Study Team; and.

g. " 7o secure clearance for the use of communication
facilities including transceivers.

‘The Government of Malaysia shall indemnify any member of
the Study Team in respect of damages arising from any legal
.~ action against him in relation of any -act performed or
omissions made in undertaking the Study except.when the

both Government agree that such a member 1s guilty of gross

. .negligence of wilful misconduct.




C. The Department of Irrigation and Drainage (hereinafter
referred to as DID) shall act as a counterpart agency of
the Study Team and also as a coordinating body in xrelation
with other relevant organizations for the -.smooth
implementation of the Study.

D. DID shall, at its own expense, prov1de the Study Team with
the follow1ng in cooperation with other organizations

concerned
1. available data, information and materials 1nclud1ng
aerial photographs and topographlc maps related to
- the Study, :
2. counterpart personnel
3. ' su1table office space with clerlcal services and

necessary eguipment in DID headgquarters and the
Study area, :

4. “vehicles w1th drivers and other supportlng services
necessary for the 1mplementatlon of the Study, and

5. credentlal or 1dent1f1catlon cards

E. DID shall assist in conductlng surveys a551gned/requested
by the Study Team in the course of the Study

VIiI I CONSULTATION
JICA,-DID, Mlnlstry of Agrlculture and the Economlc Planning :

-Unit shall consult with each other in .respect of any matter
that may arise from or in connection with the Study..

| 4
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