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F- 3 TEANRAFKCSUSAMNRLBESE (271)

Basin: Perlis 2
Station: Titi Konkerit Baru (6502431 & 6502432) Catchment Area: 150 km

‘Unit: 106 m3

Year Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Total
196} 4 2 i 1 2 S 4 3 4 11 3 14 57
1962 11 2 i 1 15 3 5 7 17 12 6 3 82
1963 2 1 0 G 0 1 1 0 15 14 14 9 57
1964 3 2 1 4] 13 2 1 Q 1 5 14 6 48
1965 2 1 0 0 1 1 8 7 8 6 10 16 61
1966 7 3 1 1 15 4 3 4 9 19 16 22 103
1967 23 5 2 1 1z 14 7 11 15 20 9 8 1286
1968 3 2 2 6 1 1 1 6 7 15 7 3 54
1969 5 2 1 12 7 4 3 3 4 18 24 13 94
1970 6 3 2 1 5 4 10 7 12 8 g 12 77
1971 15 3 4 i 3 il 5 3 7 20 11 8 93
1972 5 2 1 7 2 2 1 1 40 11 28 22 122
1973 7 3 2 3 2 4 4 19 6 12 10 19 91
1974 S 2 1 1 2 2 1 1 3 7 8 4 37
1975 2) 1 2 1 4 -] 2 3 7 7 8 12 73
1976 1 3 L 1 6 3 12 7 26 14 27 4 102
1977 1 1 1 0 1 2 1 7 16 10 2 1 42
1878 1 1 2 2 6 1 4 8 8 B 10 8 58
1979 1 1 3 4 10 4 15 4 5 6 21 4 74
1980 3 3 2 3 3 3 3 16 13 26 11 & - 94
Hean 6 2 1 2 6 4 5 6 11 13 13 10 18

Basin: Kedah
Station: Lengkuas (5204421) Catchment Area: 1,270 km?

Unit: 106 @3

Year Jan Feb Mar Apr May Jun  Jul aug Sep oOct Nov [Pec Total
1961 15 8 17 24 16 21 10 g 20 101 73 48 382
1962 34 7 9 12 60 14 47 34 112 229 76 8 641
1963 7 4 3 2 10 2 5 3 26 128 127 22 337
1964 2 1 2 3 20 11 15 10 69 69 151 27 379
1965 3 2 a 15 19 7 12 55 96 186 209 249 86l
1966 37 14 14 13 32 48 i4 13 54 193 159 135 724
1967 120 12 12 17 63 87 62 45 66 254 149 97 953
1968 24 11 26 80 31 18 24 31 71 146 23 ol 645
1969 46 17 10 ? 8 30 36 149 80 121 191 100 795
1970 10 19 11 5 35 25 35 60 79 118 110 100 617
1971 58 38 108 24 13 83 45 88 147 211 170 104 1,059
1972 . 52 25 22 140 53 21 11 11 345 132 201 149 1,163
1973 62 28 17 55 101 121 41 76 61 i79 i73 139 1,055
1974 58 29 17 10 142 46 31 50 212 164 a6 55 899
1975 45 i8 14 9 9 14 23 27 63 107 80 144 553
1976 49 20 10 22 156 14 102 48 151 208 146 84 1,040
1977 39 18 10 5 i3 7 4q 24 48 147 70 33 438
1978 15 6 3 2 10 46 54 33 129 101 47 49 494
1979 15 ] 2 24 47 26 31 32 106 55 116 64 522
1980 25 10 q 4 7 4 9 31 77 214 170 122 677
Mean 37 15 16 24 44 31 31 4] 1OL 153 130 91 713
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F#- 4 FEAUBAMCSTSANEMILERR (2.72)

Basin: Muda :
station: Jeniang (5806414}  Catchment Area: 1,740 km?

Unit: 106 m3

Year Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec  Total
1961 71 47 44 67 28 89 63 51 56 175 174 97 1,032
1962 81 32 48 52 129 75 105 107 124 280 125 90 1,247
1963 75 34 24 24 124 84 95 103 180 3353 353 176 1,624
1964 60 29 21 32 111 90 1306 76 152 156 297 103 1,262
1965 49 27 26 69 129 49 47 110 132 287 299 349 1,572
1966 125 80 62 68 137 141 85 &6 126 303 323 264 1,780
1967 357 88 55 51 130 115 114 90 87 221 158 103 1,568
1968 36 22 16 12 14 13 73 158 99 256 166 17 944
1969 81 43 44 125 o8 87 89 221 174 392 317 236 1,908
1970 87 50 42 5% 176 159 154 91 226 ~ 268 293 184 1,783
1971 97 52 68 32 30 93 77 100 282 223 186 159 1,399
1972 84 43 32 33 28 53 52 35 124 220 549 22) 1,474
1573 92 51 39 80 75 86 68 248 92 231 1%0 194 1,446
1974 86 42 33 32 79 45 il 73 146 174 156 109 1,004
1975 101 62 67 68 67 40 99 86 246 223 i88 272 1,518
1976 123 64 45 65 199 111 149 103 219 502 422 171 2,173
1977 69 25 15 i2 24 45 21 81 131 481 243 55 1,203
1978 24 9 16 45 S0 51 131 88 181 221 201 61 1,119
1979 14 8 8 63 68 99 3 79 264 128 303 70 1,176
1980 20 13 26 29 15 95 61 191 272 621 358 223 1,983
Mean 87 41 37 51 24 81 86 108 166  2BS6 265 161 1,461

Basin: Perail
Station: Ara Kuda (5405421) Catchment Area: 129 km?

Unit: 106 @3

Year Jan Feb Mar Apr  Hay Jun Jul Aug Sep Oct Nov Dec Total

1961 13 io 14 15 16 8 9 7 7 19 36 32 187
1962 36 13 14 21 24 14 15 13 11 55 27 18 260
1963 15 7 11 B 13 8 7 7 7 26 53 31 192
1964 13 7 3 10 18 8 15 12 52 35 25 12 211
1965 8 4 ;] 8 9 5 8 11 14 31 35 39 178
1966 16 10 13 18 14 12 12 10 12 24 19 24 184
1967 22 15 13 19 28 16 15 11 12 22 27 18 217
1968 11 6 7 17 17 9 12 13 10 15 21 15 153
1969 13 8 10 9 18 15 10 13 10 32 21 20 178
1970 19 8 7 17 19 11 19 1l 24 50 52 29 265
1971 15 13 14 12 10 9 8 135 20 26 13 24 179
1972 13 11 g 19 12 10 7 7 13 31 35 217 192
1973 12 7 10 16 20 16 12 L5 1l 23 29 30 202
1974 1l Il 8 15 15 8 8 8 12 13 14 10 135
1975 15 14 29 24 15 13 12 9 13 11 24 21 190
1976 11 7 ig 10 12 8 6 3] 21 32 22 16 163
1977 13 8 5 & 9 1 S 7 15 37 23 22 135
1978 " 10 5 6 10 19 8 6 8 il 21 11 6 119
1979 4 2 2 9 8 8 [ 11 26 17 40 17 150
1980 8 5 S 6 7 12 6 23 28 27 32 30 188
Mean 14 2 9 14 15 10 10 11 16 27 28 22 185
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F— 5. WENAZIRS

Catchment Evapo- Surface Groundwater
Area Rainfall Transportation Runocff Recharge
River Basin {km?) {106 m3/y) {106 m3/y) (105 m3/y) (106 m3/y)
Perlis 883 1,690 1,120 470 100
Kedah 3,593 7,680 4,650 2,770 260
Mexrbok 412 1,040 550 490 0
Muda 4,355 10,240 5,540 4,380 320
Perai 411 1,020 520 450 50
Pulau Pinang 300 800 420 _ 380 0
Julu & Other
Southern Rivers 371 870 500 350 20
Total 10,325 23,340 13,300 9,290 750
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Fo— 6. BEERDLAALAOTIERSRX
(1) Dam
Name of Dam Timah-Tasoh Arau Ahning Mengkuang
River System Perlis Perlis Kedah Mengkuang
Purpose Flood Flood Water Water
control & control supply, supply
irrigation irrigation
& power
Reservoir
Catchment area (km2) 150 58 120 3.6
Surface area (km?) 12.2 5.5 9 1.7
Normal HWL (ElL. m) 27.4 23.6 113 43.3
Active storage )
capacity (10% m3) 37 25 200 24
Dam
Type Earthfill Earthfill Concrete~ Earthfill
faced
Rockfill
Crest length (m) 4,300 900 792
Dam height (m) 10 27
Dam volume (103 m3) 750
{2) Jeniang Diversion System
Jeniang Naok Remarks
Catchment area (km?) 667 Diversion
Canal
Normal HWL (El. m) 34 30
. Capacity 40m2/s
Capacity
. . Length L& «m
Active storage capacity
{106 m3; 27

Dam type

Pam volume (103 m3)

Dam height (m)

Concrete Earthfill
Barrage

2,160
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k- 1. WAL PRNE

- 86 -

Agea , Population (103)
(10~ km<*) 1980 1982 1985 1990 2000
Perlis 0.80 157 167 i75 121 217
Kedah 9.43 1,173 . 1,205 1,259 1,328 1,398
Pulau Pinang 1.03 970 999 1,066 1,133 1,480
Other States 318.82 11,961 12,634 13,8680 15,491 18,962
Malaysia 330.08 14,261 15,000 16,180 18,143 22,057
F— 8 HMAUGDPPHME (197 0FHEKE)
Unit: M$107
1980 1982 1985 1990 2000
High Growth Case
Perlis/Kedah 1.4 1.6 2.1 3.2 6.8
Pulau Pinang 2.2 2.4 3.0 4.4 9.1
Other States 21.8 24.5 31.6 47.3 97.2
Malaysia 25.4 28,5 36.7 54.9 113.1
Low Growth Case
Perlis/Kedah 1.4 1.6 1.9 2.4 3.2
Pulau Pinang 2.2 2.4 2.8 3.4 5.5
Other States 21.8 24,5 29.3 37.5 55.5
Malaysia 25.4 28.5 34.0 43,3 64,2



£ 0 BEREFCLHDIAORCGDPTHME (1983&7A)

Perlis Kedah Pulau Pinang Malaysia
Population {(103)
1980 148 1,116 955 13,745
1990 173 1,249 1,105 17,409
GDP (M$107)
180  emeee R I e . 26,2
1990 —meee B B .1 46.9
Remarks; GDP: At 1970 constant price
F-10. M, #EY LCIXAFEFIE
Unit: 106 m3/y
1982 1990 2000
Muda—~ Muda- Muda~

Perlis Kedah Perai Perlis Kedah Perai Perlis Kedah Perai

High Growth Case

State of Perlis 10 - - 16 - - 39 - -
State of Kedah - 27 20 - 60 25 - 145 43
State of P. Pinang - - 109 - - 224 - - 410
Total 10 27 129 16 60 249 39 145 453
Low Growth Case
State of Perlis 10 - - 12 - - 18 - -
State of Kedah - - 20 - 46 18 - 66 25
State of P. Pinang - - 109 - - 178 - - 283
Total 10 27 129 12 46 196 18 66 308
Remarks; Merbok river basin is not included.
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F-11 MAL AR RBEMEATHE

1982 1990

Unit: 103 ha

2000

Muda-
Perlis Kedah Perai

Muda-
Perlis Kedah Perai

Muda-
Perlis Kedah Perai

MADA - 95,8 - -~ 94,9 - - 93.0 -
State of Perlis 2.8 0.9 - 0.8 0.9 - 3.6 1. -
State of Kedah - 2.1 5.1 - 6.3 9.3 - 8.4 11.3
State of P. Pinang - - 15,1 - - 14,7 - - 14,7

Total 2.8 98.8 20.2 2.8 102.1 24.0 3.6 i02.9 26.0

Remarks; Areas entered in the lines of states are minor irrigation
arcas excluding control drainage projects.
Fx—12. M., RRY ERAKBEFIHE
Unit: 100 m3/y
1982 1990 2000

Muda- Muda- . Muda-
Perlis Kedah Perai Perlis Kedah Perai Perlis Kedah Perai

MADA - 1,621 - - 1,543 - - 1,485 -
State of Perlis 26 8 - 24 8 - 63 35 -
State of Kedah - 36 101 - 114 176 - 156 219
State of P. Pinang - ~ 328 - -~ 288 - - 288
Total 26 1,665 429 24 1,665 464 63 1,676 507
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£-13. HOORBRREZRELCBEOMESE, RBABWFLEHAEAKE

Unit: 10% m3

Affected Area by Water Deficit
Kedah River System Muda-Perai River System

Cause of Main Main
Water Deficit MADA Minor D&I Total Minor D&I Total
1982
Kedah System
MADA 271 271
Main minor _ 1 1
Tributary minor 5.9 0.1 6
D&I 5 5
Total 276.9 1 5.1 283
Muda-Perai System
Main minor 3
Tributary minor 0.2 1
D&I 1 1
Total 1.2 5
1990
Kedah System
MADA 280.0 11.0 11.0 302
Main minox 31.5 1.2 1.3 34
Tributary minor 10.2 0.4 0.4 11
D&I 0
Total 321.7 12.6 12.7 347
Muda-Peral System
Main minor 2.3 0.7 3
Tributary minor 4.5 0.5 5
D&X 0 0
' Total 1.2 8
2000
Kedah System
MADA 231.8 13.3 24.9 270
Main minor 43.8 2.5 4.7 51
Tripbutary minor 30.0 1.8 3.2 3s
D&I 26.6 1.5 2.9 31
Total 332.2 19.1 35.7 387
Muda-Perai System
Main minor 1.5 1.5 3
Tributary minor 5.0 5.0 10
D& : 13.0 0 13
Total 19.5 6.5 26

Remarks; Supply by Ahning and Mengkuang dams is counted in D&I
deficit in 1990 and 2000.
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K-14. HKOOBREREEREULLBAEORASLE. RRABHNELHREKESE

Unit: 109 w3

~ Affected Area by Water Deficit

Kedah River System Muda-Perai River Sysktem
Cause of Main Main
Water Deficit MADA Minor D&I Total Minor D&I  Total
1982
Kedah System
MADA 271 271
Main minor 1 1
Tributary minor 5.9 0.1 6
D& 5 5
Total 276.9 1 5.1 283
Muda-Perai System
Main minox 3 3
Tributary minor 0.8 0.2 1
D&I _ 1 1
Total 3.8 1.2 5
1990
Kedah System
MADA 282.0 11,2 8.8 302
Main minor 25.2 1.0 0.8 27
Tributary minor 10.3 0.4 0.3 11
D&Y ¢
Total 317.5 12.6 9.9 340
Muda-Perai System l
Main minor 3 3
Tributary minor 3.0 0 3
D&Y 8]
Total 6.0 0 6
2000
Kedah System
MADA 244 3 14.0 11.7 270
Main minor 46.2 2.6 2.2 51
Tributary minor 31.7 1.8 1.5 35
D&I 0.8 0.1 0.1 1
Total 323.0 18.5 15.5 357
Muda-Perai System
Main minor 2.0 1.0 .3
Tributary minor 4,6 2.4 7
D&I 2.0 o] 2
Total 8.6 3.4 12

Remarks; Supply by Ahning and Mengkuang dams is counted in D&I
deficit in 1990 and 2000.
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£-15. REARCSILINRALOTEHT

(1.72)

Badak-Temin Sari Darian
1. Reservoir
1.1 cCatchment area km2 112 61 74
1.2 Annual inflow 106 n3 58 32 3g
1.3 Maximum WL El. m 47 93 76
1.4 Normal HWL El. m 45 91 74
1.5 1IwWL El. m 36.5 69 60
1.6 Surface area km2 9.4 4.5 4,06
1.7 Active storage capacity 106 m3 58 56 41
1.8 Net water output (1977) 106 m3 30 23 21
2. Main Dam
2.1 Crest elevation El. m 50 a5 79
2.2 Maximum height m 29 47 39
2.3 Crest length m 1,075 170 903
2.4 Type Rockfill & Concrete Rockfill
concrete gravity
2.5 Embankment volume 102 m3 929 - 1,084
2.0 Dam concrete volume 103 m3 67 62 -
3. Secondary/Saddle Dams
3.1 HNumber 3 1 -
3.2 Total crest length m 2,106 270 -
3.3 Embankment volume 103 m3 462 30 -
4, Spillway
4,1 Discharge capacity m3/s 310 402 270
5. Outlet Facilities
5.1 Tributary Badak Sari burian
6. Power Station
6.1 Installed capacity My - -~ -
6.2 Energy output GWh - - -
7. Investment Cost
{at 1982 Price Level)
7.1 Construction work M$10© 123.0 52.2 111.5
7.2 Land acquisition M$106 26.2 20.3 1.8
Total M$106 149.2 72.5 113.3

Remarks; 1.8 net water output is estimated assuming 1977 hydrological
condition and the deficit at 2000 in the Kedah river system.
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%16, REBBRCHILRNELLOTHEMT (2./2)

Tawar- Rui Rui
Muda Beris No. 2 No. 3

Reservolir
1.1 cCatchment area km2 129 116 © 278 305
1.2 annual inflow = 106 m3 123 110 250 273
1.3 Maximum Wi El. m 79 87 248 253
1.4 Normal HWL El. m 77 85 245 250
1.5 1IWL El. m 65.5 69 202.5 201.5
1.6 Surface area km2 2.1 14.6 9.7 16.0
1.7 Active storage

capacity 106 p3 54 101 245 383
1.8 Net water output

(1977) 106 3 41 92 214 269
Main Dam
2.1 Crest elevation El. m a2 89 251 256
2.2 Maximum height m 34 42 77 85
2.3 Crest length m 338 145 460 300
2.4 Type Rockfill Concrete Rockfill Rockfill

gravity '

2.5 Ewbankment volume 102 m3 281 - 2,714 2,594
2.6 Dam concrete volume 103 m3 - 58 - -
Secondary/Saddle Dams
3.1 Number 3 1 - -
3.2 Total crest length mn 1,520 150 - -
3.3 Embankment volume 103 m3 913 104 - -
Spillway
4.1 Discharge capacity m3/s 430 410 1,530 1,640
Cutlet Facilities
5.1 Tributary Muda Beris Tiak and Rui
Power Station
6.1 Installed capacity MW - - 26 +0.88 26+0.88
6.2 Energy output GWh - - 64+4.4 74+4.4
Investment Cost
(at 1982 Price Level)
7.1 Construction work M$10° 103.8 45.2 391.6 398.3
7.2 Land acquisition  M$10° 10.8 29.0 0.4 7.3

Total M$106 114.6 74.2 392.0 405.6

Remarks; 1.8 net water output is estimated assuming 1977 hydrological
condition and the deficit at 2000 in the Kedah river system
for Tawar-Muda and Beris, and the deficit in the Muda-Perai
river system for the Rui 2 and Ruil 3.
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Fx-17. NBLARARGPEHEO LHMARE (1729
Badak
1tem Temin Sari Durian
1. Reservoir
1.1 wWater level {m) 49 88 78
1.2 Area {(km?) 11.9 3.9 5.7
2. Land Use {ha)
2.1 Rubber
RISDA & Smallholder 707 - -
FELDA 108 = -
Sub-~total 815 - -
2.2 Sugarcane - 170 275
2.3 Paddy - - -
2.4 Upland crop - - -
2.5 Residential land/quarter 3 0 -
2.6 Forest 338 207 294
2.7 Mine 34 i3 -
2.8 Water/barren ¢ 0 1
3. ﬁo. of Houses 34 3 -
4. Road (km) 1.6 2.0 9.5
5. Others - - -



F-18 WA LEAOPTEMROLMMMBAKRER (2.72)
Tawar Rui Rui
Item Muda Beris 2 3
Reservoir
1.1 Water level {(m) 81 88 246 243
1.2 Area (km?) 12, 2% 15.4% 9.8 12.5%
Land Use (ha)
2.1 Rubber
RISDA & Smallholder 501 744 10 11
FELCRA 111 - - -
Sub-total 612 744 10 11
2.2 BSugarcane - - - -
Paddy 14 135 4 4
2. Upland crop 5 31 - -
Residential land/quarter 11 33 3 3
2.6 Forest 540 591 942 1,083
2,7 Mine - - - 128
2.8 wWater/barren 38 6 21 21
No. of Houses 33 152 51 56
Road (km) 0.4 2.3 - -
Others - - Pong power station
Remarks; *: Net area in th

e proposed reservolr area.
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#£-19. Ry v L4 ADTE#ER
Reman Merbok &hlong Thepha Ma
River system Muda Merbok Khlong Thepha Muda
Reservoir
Catchment area km2 32 173 40
Annual inflow 106 m3 87 38
Normal HWL El. m 57 8.5 125 75
LWL El. m 37 8] 120 50
Surface area xme 18 13 16 4
Active storage capacity 106 m? 240 110 78 35
Requlated outflow 106 @3 175 1i8 73 30
Dam
Type Earthfill Dyke Rockfill Rockfill
Maximmm height m 40 10 50 30
Crest length m 170 14,400 600 500
pDam volume 103 m3 286,000 10, 000 ‘800 700
Transfer Canal
Discharge capacity m3/s 40 20 5
Length km 10 5 ©
Construction cost at
1982 price level M510° 96 132 90 80
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F£~20. TIOBFRBROCEMERS NS

Main Season Off Season

Net. Production Net Production
Yield Value Yield Value
(Ton/ha) (M$/ha) {ton/ha) {(M5/ha)
With Insufficient Water
1.1 MADA
~ Without tertiary
development 4.0 1,220 4.2 1,230
1.2 Rainfed 2.1 ) 440 - -
1.3 Existing minor
irrigation 3.4 600 3.5 610
With Sufficient Water
1.1 MADA
- Transplanting area 4.7 1,900 5.0 1,980
- Direct-seeding area 4.7 1,900 4.8 1,960
- Without tertiary
development 4.0 1,220 4.2 1,230
1.2 Minor irrigation
— New projects 4.2 1,590 4.8 1,880
- Existing since 1982 3.4 600 3.5 610

Remarks; Net production value is projected to 1995 onward at 1982
constant price.
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K21, KEMRBEEEMULBELUVGVBSOMNRSEE

Unit: M$10°

Without With
Project Project Increment
Kedah River System
MADA 209.9 359.0 149.1
Minor projects depending on )
MADA canal/main stream 1.5 11.7 10.2
Minor projects in tributaries 5.6 10.9 5.3
Muda River System
Minor projects depending on
main stream 19.7 26.6 6.9
Minor projects in tributaries 5.4 17.5 12.1

#£—22. {(HRRENMSEEUL LI RBKBER

Annual For Kedah System For Muda-Perai System
Egquivalent Net Water Net Water
Alternative of Cost Output Benefit Output Benefit
Facilities (M$103) {106 m3) (45 /m3) {105 m3) (M$/m3)
Beris 7.1 59.3 0.12 25.0 0.28
Tawar-Muda 12.4 33.4 0.37 14.0 0.89
Sari 8.6 16.7 0.51 8.0 1.08
Badak--Tenin 15.5 21.5 0.72 10.1 1.54
burian 12.4 l4.6 0.85 7.8 1.59

Remarks; Benefit is not unit value of raw water but unit value
of water deficit met for the purpose of domestic and
industrial water supply.
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F~23., VrITFUVATARUCHNSLLOBERRCERE

p

aAnnual Cost +

Investment Cost Production Forgone
{M$105) _ (M$103/y)

Jeniang system 60.13 0.66
Beris dam 43.55 1.00
Tawar~Muda dam 84.31 1.05
Sari dam 51.11 1.10
Durian dam 89,25 1.11
Badak-Temin dam _ 98.43 1.90
Rui No. 2 dam (High) 261.12 2.60

{Low} 244,10 2.40
Ma dam 64.00 1.30
Khlong Thepha dam 72.00 1.40
Reman dam 65.10 4.75
Merbok scheme 99.77 1.40

Remarks: (1l): Values at the optimum scale

{2): In 1982 constant price

#x—2. N2HLLORRBERL

(1) (2) (3)

Priority Investment Cost Net Water Output (1) /(2)
Order Dam __(M3105) (106 m3) (M$/m3}
1 Beris 74,2 92.3 C.B04

2 Tawar-Muda 114.6 40.4 2.84

3 Sari 72.5 22.8 3.18

4 Badak-Temin 149.2 30.3 4.92

5 Durian 113.3 20.5 5.53

Remarks; Net water output is estimated assuming 2,000 water demand
in the Kedah river basin under the hydrological condition

in 1977. Investment cost and net water output are of the
optimum scale.
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F—-25  AFEREIKFRHRLMEAXE
Unit: 106 @3
Low Growth Case High Growth Case
Jeniang Tawar- Jeniang Tawar-
& Naock Beris Muda & Naok Beris Muda
1990
Kedah System
MADA 197.4 40.4 28.5 193.2 38.6 27.0
Hain minor 17.6 3.6 2.5 21.8 4.4 3.0
Tributary minor o 11.0 0 0 11.0 0
D&EI 0 0 0 0 0 0
Sub-total 215.0 55.0 31.0 215.0 54.0 30.0
Muda-Perai System
Main minor 1.0 2.0 0 3.0
Tributary minor 3.0 0 5.0 0
D&IX 0 0 0 4]
Sub-total 4.0 2.0 5.0 3.0
Total 215.0 9.0 33.0 215.0 59.0 33.0
2000
Kedah System
MADA 180.2 12.6 25.1 156.0 6.5 16.0
Main minor 34.1 2.4 4.8 29.5 1.2 3.0
Tributary minor 0 35.0 ¥ 0 35.0 0
D&IL 0.7 0.0 0.1 17.9 0.8 1.8
Maintenance flow ¢} 0 0 11.6 0.5 1.2
Sub-total 215.0 50.0 30.0 215.0 44.0 22.0
Muda-Perai System
Main minor 0 3.0 0.9 2.1
Tributary minor 3.0 0 10.0 0
D&T 0 0 4.1 8.9
Sub-total 9.0 3.0 15.0 11.0
Total 215.0 59.0 33.0 215.0 59.0 33.0



#-20. BOHOBRBRRELRELCHEOKRIRMRINEFHFE

Jeniang Beris Tawar-Muda
System Dam Dam
Average Annual Net Water
Output (106 m3) 215 59 33
Present Value of Benefit
{r = 8%)
Kedah river system
MADA (M510°) 193.00 19.69 34.63
Main minor (M$109) 26.31 2.84 4.01
Tributary minoy (M$106) - 24.26 -
D&I (M$10%) 9,95 1.39 4.26
Sub-total (M$109) 229,26 48.18 42,90
Muda-Peral river system
Main minor (M$106) - - -
Tributary minor {M3109) - 3.33 1.43
D&I (M$1.06) - 23.63 44, 48
Sub-total (M$109) - 26.96 45.91
Total (M$109) 229.26 75.14 88.81
Present Value of Cost
(r = 8%) (M$10©) 43.14 35.91 57.49
EIRR (%) 12.2 14.4 11.5
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K27, BOOBEHREZRE L ICE S ORIRMER A BT

Jeniang Beris Tawar—-Muda
System Dam Dam
Average Annual Net Water
Output (108 w3) 215 59 33
Present Value of Benefit
(r = 8%)
Kedah river system
MADA {M$109) 238.09 31.20 51,63
Main minor (M$10°) 30.72 3.89 5,67
Tributary minor (M$10°) - 24.26 -
D& (M$106) 0.39 0 0.24
Sub-total (M$109) 269.20 59.35 . 57.54
Muda~Perai river system
Main minor (M$106) - - -
Tributary minor (M$109) - 3.21 1.12
D&I {M$106) - 6.39 6.02
Sub-total (M$106) - 9.60 7.14
Total (M$106) 269,20 68.95 64.68
Present Value of Cost
(r = 8%) (M510°) 43,14 35.91 57.49
EIRR (%) 12.9 13.5 9.0
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%28,

FUZLANOXARRE 7O~ 8y

unit: ms10%
Kedah River Huda River
. D/ T DAL
Irrigation WHater Supply River Ixrigation Hatexr Supply
Main Tributary Pri- Haint. HMain Tributary Pri-
MADA Hinor  Minox vate Public Flow Minor  Minor yvate Public Total
High Growth Case {Cl-A3-P2)
1. Benefit 15.69 2.84 24.26 0.49 0.90 0 0. 39 9.68 1.86 15,03
2, Alternative Cost 34.23 33.00 41,47 32.86 32.93 32.93 32.96 34.98 32,93 33.61
3. Justifiable -
Expenditure 19.69 2.84 24.26 0.49 0.%0 0 0.35 5.68 1.86 15.03 15.14
4. Separable Cost
~ Construction 3.57  0.67 12,43 0.3l 0.36 0.36 0.37 5.57 0.38 2,31 26..33
— Capitalized O&M 0.11 Q.01 0.38 0.01 .01 Q.01 0.01 0.18 Q.01 .08 0,79
Total 3.68 d.68 12.81 0,32 0,37 0.37 0.38 5.75 0.3 2.39 27,12
Total Allocated Cost
Construction 11.20 1.70 17.89 ¢G.39 0,62 0.36 0.38 7.44 1.08 8.33 49,18
Capitalized O&H 0.45 Q.06 0.62 0,01 0,02 0.01 0.01 Q.26 0,04 0.35 1.82
Total 11.65 1.7 18.51 ¢.40 0,63 G.37 0.38 7.70 1.32 B.68 51.20
{Proportion in %} 22.75 3.43 36,15 0.78 1,24 0.72 0.75 15.05 2.19 16.95 100
Low Growth Case (C2-A3-p2})
1. Benefit 31.20 3.89 24.26 O 0 0.7l 5.60 .26 3.03
2. Alternative Cost 34,72 33.48 41.47 o o 33.00 34.18 32.73 33,40
3. Justifiable
Expenditure 31.20 3.89 24.26 O i3 [} , 0.71 5.60 0.26 3,03 58.95
4. Separable Cost
- Construction 6.70 1.11 12,43 0 0 0 0.67 4.24 0.I) 0.36 25,62
= Capitalized QEM 0,21 Q.04 0.28 0 0 0 0.01 0.18 0.01 0.01 0. 84
Total 6.91 1.15 12.81 [t} 0 0 0.68 4,42 0.12 ¢.37 26.46
Total Alleccated Cost
Construction 20,28 2.64 18.83 Q ) Q ] 0.68 4.90 0.19 1.85 49,38
Capitalized Q&M 0,77 Q.10 0,64 4] 4] 1] 0.01 0.2-1 .01 0.07 1.82
Total 21.0% 2,14 19.48 o [+ I 4] 0.70 5.11 Q.20 .42 51,20
(Proportion in %) 41,12 5,36 38.04 0 o 0 1.37 9.98 0.39 3,75 100
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#-29.

27« AEELORBRE7O T~y

Unit: HMS$10°
Kedah River Huda River
D/ /1
Irrigation Water Supply River Irrigation Water Supply
Main Tributary Pri- HMaint. HMain Tributary Pri-
MADA Minor  Minorx vate Public Flow Minor  HMinor vate Public Total
High Growih Case (Cl-A3-P2)
1. Benefit 34,63 4.01 4] 1.49 2.M ¢] 1.43 [ 4,89 39.59
2. Alternative Cost 70.71 64.82 0 63.53 63.93 63.93 64,20 0 63.72 66.73
3. Justifiable
Expenditure 34.63 4.0 0 .43 2,77 0 1.43 o 4,89 39.59 88.81
4. Separable Cost
- Construction 7.26 1.56 o 0.30 0.86 0,86 1.37 0 0.67 4,19 17.07
- Capitalized OEM 0.36 0.08 0 0.01 0,04 0.04 0.06 0 0,03 0,20 0,82
Total 7.62 l.64 0 0.21 0,90 .90 1.43 0o 0,70 4.3% 17.89
Total Allocated Cost
Construction 28,91 3.47 0 1.25 2.3 0,86 1.37 o 4.04 32,48 74.79
Capitalized O&M 1.45 0,17 0 0.05 0.12 0,04 Q.06 4] 0.20 1,63 3.73
Total 30.42 1,64 0 1.31 2.48 0.90 1.43 ] 4.24 34.11 78.52
{Proportion in %) 38.74 4.64 Q 1.66 3.16 1.15 i1.92 1] 5.40 43.44 100
Low Growth Case (C2-A3-P2)
L. Benefit 51.63 5.67 0 0.06 0.18 0 1.12 0.48 5.54
2. Alternative Cost 74,13 65.43 ] 63.53 63.53 0 64,20 9.46 9.49
3. Justifiable
Expenditure 51.63 .67 o 0.06 0.18 0 1.12 0 0.48 5.54 64.68
4. Separable Cost
=~ Construction 11.24  2.62 0 0.05 0,08 [+] 1.05 0 0.10 0,80 15.94
- Capitalized GEM 0.56 .13 0 0.00 0.00 1] 0,06 O .00 0.04 0.77
fotal 11,80 2,75 1] 0.05 0,08 0 1.11 0 0.10 .84 16.71
Total Allocated Cost
Construction 60,11 6.21 0 0.G6 0,20 0 1.07 o o.57 &.57 74.13
Capitalized O&H 3.01 $.3) 0 0.00 0.01 0 0,06 0- 0.02 0,33 3.73
Tatal 63.12 6.51 1] 0.06 0.21 0 1.12 0 ¢.59 6,90 78,52
{Proportion in %} B80.39 8.30 o} 0.08 0,27 4] 1.43 o G.15 8,78 100
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#-30. EBOOBRAEERETULLBACHSITL, RERHEOARRT
ElpRgEFE (1.72)

Unit: mMsL0®

amp SMP 6MP TMP Total
I. Perlis/Kedah
Irrigation {Minor Scheme)
pirect Facilities 49.90 23.40 31.7¢ 31.70 136.70
Timah Tasoh Q.00 18.60 0.00 .00 18.60
Arau 0.00 16.00 0.00 0.00 16.00
Jeniang . 0.30 9.83 0.00 0.00 10.13
Beris 2.49 38.67 0.00 0.00 41.16
Tawar=Muda 0,47 65.95 0.00 ¢.00 0.16
Sub-toral 53.16 113.45 31.70 31.70 222.75
Public Water Supply
Direct Facilities 150.70 352.60 375.80 152.80 1,031.90
Ahning 0.00 34.38 0.00 0.00 34,38
Jeniang 0.12 3.88 0.00 0.00 4.00
Beris 0.17 2,52 0.00 0.0C 2.69
Tawar=Muda 0.67 9.92 0.00 0.00 10.59
Sub=-total 151.66 403.30 375.80 152.80 1,083.56
Private Water Supply .
Direct Facilities 94.20 412.40 556.60 222.50 1,285.70
Ahning 0.00 21.62 0.00 0.00 21.62
Jeniang 0.06 2.08 0.00 4.00 z2.14
Beris Q.09 1.31 0.00 0.00 1.40
Tawar-Muda 0.31 4.63 ¢.00 0.00 4,94
Sub-total 94.66 442,04 556.60 222,50 1,315.80
River HMaintenance Flow
Direct Facilities 0.00 0.00 0.00 .00 0.00
Jeniang 0.12 3.88 ¢.00 0.00 4.00
Beris 0.03 0.5k 0.00 0.00 0.54
Tawar-Huda . .08 1,23 0.00 0.00 1.31
Sub-total .23 5.62 0.00 0.00 5.85
Sub-total
Oirect Facilities
Timah Tasch .00 18.60 0.00 Q.00 18.60
hrau . 0.00 16.00 0.0(_) 0.00 16.00
Ahning 0.00 56.00 .00 0.00 56.00
Jeniang : Q.60 19.67 0.00 0.00 20.27
Beris 2.78 43.01 0.00 0.00 45.79
Tawar-HMuda 1.53 22,73 0.00 0.00 24.26
Sub~total 4.91 176.01 0.00 Q.00 18G.92
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BOOBEREEREVLCBECHI S, ABBRIEORKRT

RAMARRRYIE (2.72)
Unit: M$106
44 SMP 6MP TMP Total
11, MADA
Irrigation (Major Schems) ~
Direct Facilities 128.70 171.00 268.90 268.90 837.350
Jeniang 1.60 32.11 0.00 0.00 53.72
Beris 1.02 15.80 0.00 0.00 16.82
Tawar-Muda 2.80 41,59 0.900 0.00 44. 39
Sub-total 124.13 280.50 268.90 268.90 952,43
III. Pulau Pinang
Irrigation (Minor Scheme)
Direct Facilities 0.00 1.30 0.00 0.00 1.30
Public Water Supply
Direct Facilities 194.40 471.70 549,50 219.30 1,454.90
Mengkuany 62.00 0.00 0.00 Q.00 62.00
Jeniang Q.00 0.00 0.G0 0.00 G.00
Beris 0.65 10,11 .00 0.00 10.76
Tawar=-Muda 2.70 40,10 0.00 0.00 42,80
Sub~total 259.75 541.91 549.50 219.30 1,570.46
Private Water Supply
Direct Facilities 180,00 404, 40 424,10 169.60 1,178.10
Jeniang T 0.00 0.00 0.00 0.c0 0.00
feris 0.03 Q.76 0.00 0.00 0.81
Tawar-Huda 0.20 2.96 0.00 0.00 3.6l
Sub-teotal 180.25% 408.12 424.10 169.60 1.182.07
River Maintenance Flow 0.00 0.00 0.00 0.00 Q.00
Sup-total
Direct Facilities )
Hengkuang 62.00 0.00 0.00 0.00 62.00
Jeniang 3.00 0.00 ¢.00 0.00 0.00
Beris 0.70 10.87 0.00 0.00 11.57
Tawar-Muda 2.90 43.06 0.00 Q.00 45,96
. Sub-~ktotal 65.60 53.93 0.00 Q.00 119.53
iV. Total of the Region
Direct Facilities
Irrigation 178.60 195.70 300.60 300.60 975.50
Public Water Supply 345.10 844 .30 925.30 372.10  2,486.80
Private Water Supply 274.20 815.80 980.70 392.10 2,463.80
River Maintenance Flow Q.00 Q.00 ¢.00 0.u0 0.00
Fimah-Tasoh 0.00 18.60 0.00 0.00 18.60
Arau 0.9 16.00 0.00 0.00 1€.060
Ahning 0.00 56.30 0.00 .00 56.G0
Mengkuang 62.00 Q9.5C¢ 0.00 2.00 62.00
Jeniang 2.21 71.78 0.00 V.00 73.99
Beris 4.50 69.68 0.00 0.C0 74.18
Tawar-duda 7.23 107,38 0.00 0.00 114.61
Total 873.84 2,196.24 2,206.60 1,064.80 6,34L.48
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#£-32. BHOBRERRAFRELLBESCSIS, ABRIEOARKC
ERRREREPNE (1.72)

vait: M$106

AMP SMP GHP TMP Total
I. Perlis/Kedah
Irrigation (Minor Scheme) ’
Direct Facilities 49.990 23.40 .c 31.70 136.70
Timah Tasoh 0.00 2L.20 Q.00 Q.00 21,20
Arau, Q.00 16.00 0.00 0.00 16.00
Jeniang 0.35 11.41 0. 00 0.00 11,76
Beris Z2.47 38.17 a.00 G.6a 40.64
Tawar-Muda Q.10 10.46 0.900 0.00 0,16
Sub-total 53.42 120.64 31.70 31.70 226.46
fublic Water Supply
Direct Facilities 106.20 184.50 158.30 ©5.30 514,30
Ehaing 0.00 34.38 0.00 0.00 34.38
Jeniang .00 .14 0.00 0.00 0.14
Beris 0.02 0.31 0.00 0.00 0.33
Tawar-¥uda 0.09 1.33 0.00 G.00 1.42
Sub-total 106,31 220.66 158,30 65.30 550.57
Private Water Supply
Direct Facilities 37.00 B83.20 87.00 34.80 242.00
Ahning 0.00 21.62 0.00 0.00 21.62
Jeniang 0.00 .07 0.60 0.00 0.07
Beris 0.00 0.07 0.00 £.00 0.07
Tawar-Huda 0.03 0.34 .00 0,00 Q.37
Sup~total 37.03 105.30 87.00 34.80 264.12
River Maintenance Flow
Direct Facilities 0.00 0.G0 0.00 0.00 0.00
Jeniang 0.00 0.00 Q.00 0.00 2.00
Beris 0.00 0.G0 0.00 Q.00 0,00
Tawar-Muda 0.00 G.00 0.00 0.00 0.00
Sub-total 0.00 . 0.00 0,00 0.00 0.00
Sub-tocal
Direct Facilities
Timah Tasoh 0,00 21.20 ¢.00 3,00 21.20
Arau 0.00 16.00 0,00 0.00 16.00
Ahning 0.00 56.00 Q.00 0.00 56.00
Jeniang 0,35 11.62 0.00 - 0,00 11,97
Beris 2.49 38.55 0.00 0.00 41.04
Tawar-huda 0,82 12,13 0.00 ~0.00 12.95%
Sub-total 3,66 155,50 Q.00 0.00 159.16
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EHORBREERELVEBALSUY D, ABRHBOARRT

REMRGESHE (2.72)
Unit: M§108
4P SHp BMHP Tvp Total
II. MADA
Irrigation (Major Scheme)
Direct Facilities 128.70 171.09 268.90 268.90 837.50
Janiang 1.86 60.15 0.00 $5.00 62.01
Beris 1.85 28.62 G.G0 0.00 30.47
Tawar-¥uda 5.82 86.30 .00 Q.00 92,12
Sub—total 138.23 346.067 268.90 268,90 1.022.10
ITI. Pulau pinang
trrigation lMinor Scheme)
Direct Facilities 0.90 0.00 0.00 0.00 0.00
Public Water Supply
birect Facilities 115,60 290.80 323.70 129.60 859.70
Hengkuang 62.00 0.00 0.00 0.00 62.00
Jeniang 0.00 ¢.00 ¢.00 Q.00 0.00
Beris .15 2.30 0.00 0.00 2.45
Tawar-tuda 0.57 8.40 0.00 0.00 8.37
Sub-total 178.32 301.50 323.70 129.60 933.12
Private Water Supply
Direct Facilities 97,00 219.80 231.70 92.70 641 .20
Jeniang 0.a0 0.00 0.a0 Q.00 Q.00
Beris 0.0l 0.20 0.00 0.02 0.21
Tawar-Muda 0.04 0.57 0.00 0.00 0.61
Sub-total 97.05 220.57 231.70 92.70 542.02
River Maintenance Flow 0.00 Q.00 0.00 0.00 0.00
Sub-total
Direct Facilities
Hengkuang 62.00 Q.00 0.00 0.00 82.00
Jeniang Q.00 0.00 0.00 0.00 0.00
Beris 0.16 2.50 0.00 0.00 2.66
Tawar~Huda 0.61 8.97 0.00 0.00 9.58
Sub~total 62,77 11.47 0.00 0,00 74.24
IV. Total of the Region
Direct Facilities
Irrigation 178.60 195.70 300.860 300.60 975.50
Public Water Supply 221.80 475.30 482.00 194.90  1,374.00
Private Water Supply 134,00 303.00 318.70 127.50 283.20
River Maintenance Flow 0.00 0.00 0.00 0.00 0.00
Timah~Tasoh 0.00 21.20 Q.00 0.00 21.20
Arau 3.00 16.00 0.00 Q.00 1&.00
Ahning 0.00 56.0G 0.00 0.00 56.00
Mengkuang 82.00 0.00 2.00 Q.00 62.00
Jenizas 2.21 .77 a.qaq Q.00 73.98
Baris 4.50 c2.67 0.00 0.00 74.17
Tawar-Muada 1.25 107.40 0.00 0.00 114.6%
Total 610,36 1,316.04 1,101.30 623.00 3,650.70
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F-M, T21iTPVYATLAHRELARURT VY v LA LOMMR

AE RO NRBIN IR
Net Watexr Output EIRR
{106 m3) (%)
Tawar-Muda 41 11.5 ( 9.0)
Rui 140 { 87) 8.5 ( 4.9)
Khlong Thepha 73 14.5 (13.9)
Merbok 118 ( 87) 12.0 ( 4.1)
Reman 175 19.7 (17.8)
Beris 92 14.4 (13.5)
Jeniang 175 (178) 12.2 (12.9)

Remarks; Net water output is estimated assuming 1977
hydrological condition. Figures between
parentheses are those for Low Growth Case
and others are those for High Growth Case.

#£-35. HBHORBRELZEBLLBAKSU S, AEHWHBFURRE

Unit: Mg106

SMP GMP TMP
High Growth Case _
Perlis 11.6 20.1 11.3
Kedah 6.9 4.4 3.4
Muda 14.8 16.5 9.1
Perai 5.3
P. Pinang 38.6
Total 38.6 41.0 62.4
Low Growth Case
Perlis il.e
Kedah 11.3 3.4
Muda 14.8 16.5 9.1
Perai 5.3
P. Pinang 38.6
Total ' 31.7 27.8 51.1
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F-36. WABMERIOHRE (BOOEBEREERELILRE)

River System Perlis Kedah Muda Perai P.Pinang
1. Alternative Code 4.50 1.10 1.10 2.50 1.50
2. Flood Hitigation Measures
2.1 Channel improvement {km} 45% 18 50 - 2.4
2.2 Dam (109 m3) 20 - - - -
2.3 Retarding basin (106 m3) - - - 20 -
3. Construction Cost
3.1 Channel improvement (M$109) 23.7 9.7  33.0 - 3.7
3.2 Dpam (M$106) 11.4 - ~ - -
3.3 Retarding basin (M$106) - - - . -
3.4 Compensation (M310%) 7.9 5.0 4.0 4.5 34.9
Total (M$109) 43.0  14.7  37.0 5.3 38.6
4. Economic Effect
4.1 Flood damage
without development (Mslﬂe/y) 5.45 3.24 6.57 1.60 3.63
Damage reduction (M$106/y) 4,20 2.02 3.12 1.54 3.27
4.2/4.1 (%) 17 62 47 96 90
4.4 Net economic benefit (MSlO6/y) 1.84 1.06 1.38 1.14 0.35
4.5 EIRR (%) 17.2 14.1 11.1 18.4 12.5
S. Average Annual Flooded Area
5.1 Without development (km?) 8.0 7.5 16.2 6.2 1.1
5.2 Reduction (km?2) 3.4 1.4 3.2 4.9 0.8
5.3 5.2/5.1 (%) 43 ig 20 79 73
6. Average Annual Population
Affected {(2000)
6.1 Without project {103y 11.2 3.3 10.3 3.3 5.4
6.2 Reduction (x0%) 7.8 1.6 6.7 2.6 4.6
6.3 6.2/6.1 (%) 70 48 61 79 85

Remarks; *: Including bypass floodways
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R-3. HABHBERFERE (KOORBREEREULLERS)

. Perai

River System Perlis  Kedah Muda P.Pinang
1. Alternative Code $.50  1.10  1.10  2.50 1.50
2. FPFlood HMitigation Measures
2.1 Channel improvement (km) - 18 50 - 2.4
2.2 Dam (106 md) 15 - - - -
2.3 Retarding basin (106 m3) - - - 20 -
3. Construction Cost
3.1 Channel improvement {M5106) - 9.7 33.6 - 3.7
3.2 Dam (M$10°%) 8.8 - - - -
Retarding basin (M$108) - - - 0. -
3.4 Compensation {M$109) 2.8 5.0 4.0 34.9
Total (M$109) 11.6 14.7 37.0 . 38.6
4, Economic Effect
4.1 Flood damage without .
development (M$106/y)  2.77 1.65 3.70 0.88 2,17
4.2 Damage reduction  (M$10%/y) 0.72 1.65 1.91  0.82  1.96
4.3 4.2/4.1 (%) 26 64 52 93 90
Net economic benefit (M$108/y) 0.08 0.09 Q.17 . 0.42 ~0.96
4.5 EIRR (%) 8.2 9.3 9.3 12.9 7.6
5. Average Anmual Flooded Area
5.1 Without development (km?) 8.0 7.5 16.2 6.2 1.1
5.2 Reduction (km2) 1.4 1.4 3.2 4.9 0.8
5.3 5.2/5.1 (%) 18 19 20 79 73
6. Average Annual Population
Affected (2000)
6.1 Without development (103) 9.6 3.1 10.0 2.5 4.7
6.2 Reduction (103) 2.8 1.5 6.0 2.0 3.7
6.3 6.2/6.1 (%) 29 48 60 80 79
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#-38  AZNTENEERRRNIBE

Work Item Unit Cost Volume Amount

Y. Construction
(1) Excavation M$2.5/m3 1,740 x 10° m>  M$4,350 x 103
(2) Embankment M$4.0/m3 1,650 x 103 m3 6,600 x 103
{3) Sod Facing M$2.7/m2 1,210 x 103 w3 3,270 x 103
(4) Levee/Road Pavement M$8.6/m2 270 x 103 o3 2,320 103
Total 116,540 x 103

I1. Compensation

(1) Rubber/0il Palm 3

Land M$29 x 10°/ha 23 ha M$670 x 107
(2) Paddy Land M$43 x 103/ha 13 ha 560 x 103
(3) Forest Land M35 x 103/ha 404 ha 2,020 x 103
Total M$3,250 x 10°
III. Engineering Service (10% of I} M$1,650 103
IV. physical Contingencies (30% of I, TI & III) M$56,430 103
Grand Total M$27,870 x 10°
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-39, TATE. A-AAAABENTBRCEUEIHOFBEALESE

tnit: 103 m3/d

: Treatment Capacity
Basin No. Basin Name 1950 2000

2 Perlis 0.05 0.05
3 Kedah 0.60 0.64
4 Merbok 7.60 10.04
5 Muda 1.20 1.28
6 Perai 5.04 : 9.36
7 P. Pinang 3.25 5.06

Remarks; Operation days per year by industry are as follows:

Rubber factories: 250 days
Palm oil mills : 250 days
Sugar mills : 120 days

500, HOOREREERELLEAOARTAUBHERIBHE

1990 2000
Treatment Service Served Treatment Service Served
Capacity Factor Population Capacity Factor Population
Town (103 m3/4d) (%) {103) (103 m3/d) (%) (103}
Kangar 16 85 18 63 100 29
Alor Setar 52 85 70 201 100 96
S5g. Petani 34 85 52 130 100 - 75
Kulim 7 65 25 206 100 50
Buttexrworth 36 40 33 a2 80 66
Georgetown 72 70 207 100 80 237
Total 217 - 405 612 - 553

Remarks; Public sewerage systems in C5 & C8 are not effective for
river water pollution abatement.
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F-41. HEOOBEFREEZREVLBEOARTKABRERITHEER

1990 2000
Treatment Service Served Treatment Sexvice Served
Capacity Factor Population Capacity Factor Population
Town (103 m3/4) {%) {103) (103 m3/4) (%) (103)
Kangar 2 20 4 15 80 18
Alor Setar 12 30 23 48 80 59
Sg. Petani 8 30 17 32 80 46
Kulim 1 10 4 8 80 30
Butterworth 17 25 19 51 70 44
Gaeorgetown 46 55 149 57 70 159

Total 86 - 216 211 - 356

Remarks; Public sewerage systems in C5 & CB are not effective for
river water pollution abatement.

%102, BOHORERELRELLBAOAATAEBERERERTIE

Unit: M$10°

Town 4MP 5MP OMP 7MpP Total
Kangar 10 23 24 17 74
Alor Setar 32 74 83 58 247
Sg. Petani 21 47 51 36 ' 155
Kulim 6 13 14 10 43
Butterworth 24 48 49 35 156
Geofgetown 13 26 26 18 a3

Total 106 231 247 174 758
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BHOBEAEERELLBAO TAEREHRT THIK

F—43.
NEmRCH T SENRERFIE

Unit: M$10°

Town 4MP 5MpP 6MP P Total
Kangar 3 13 19 13 48
Alor Setar 5 26 41 27 99
Sq. Petani 4 20 31 20 75
Kulim 1 5 7 5 i8
Butterworth 3 5 5 4 17
Georgetown 6 9 5 4 24
Total 22 78 108 73 281

£-44. EHOBRBEERFREUVAEAOARTAERGERRERYHE

Unit: #M$10°

Town aMp S5MP oMP ™P Total
Kangar 4 10 11 8 33
Alor Setar 10 26 31 22 89
Sg. Petani 7 18 21 14 60
Kulim 4 8 9 4] 27
Butterworth 13 32 37 25 107
Georgetown 2 9 13 9 33
Total 40 103 122 84 349
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F--45, HEOORBEEARERELLBOOTREBBERTIRHX
BERRCN T HREREATINE

Unit: M$10©

Touwn 4MpP 5Mp 6MP - IMP Total
Kangar 1 3 4 3 11
Alor Setar 1 2 3 2 8
Sg. Petani i 3 4 3 11
Kulim 1 2 2 1 6
Butterwoxth 1 1 0 8] 2
Georgetown 0 0 0 0 0

Total 5 11 13 9 38

%46, BOHRUCEHSOBRBERELRELALBSCSID. TLAIE.
R—-hAA LEGTERCHE LROHKNRRRRARTATHE

Unit: M$10®

Name of Basin 4MP S5MP 6MP 7MP Total
Perlis 0 0.1 0 o 0.1
Kedah 0.5 0.5 0.2 0.1 . 1.3
Merbok 5.9 7.1 3.4 2.4 18.8
Muda 0.9 1.0 0.3 0.2 2.4
Perai 3.9 6.1 4.6 2.8 17.4
P. Pinang 2.5 3.4 2.1 1.4 9.4
Total 13.7 18.2 10.6 6.9 49.4
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