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Area Population { 107) :
(103 km?) 1980 1983 1985 1990 2000
Perlis 0.80 145 156 161 173 194
Kedah 9.43 1,116 1,161 1,189 1,264 1,412
Pulau Pinang 1.03 955 1,003 1,034 1,106 1,433
Other States 318.82 11,526 12,491 13,164 14,866 18,220
Malaysia 330.08 13,745 14,811 15,548 17,409 21,259
£- 4 MMUGDP WM (197 0FMBAY)
Unit: MsleP®
1980 1983 1985 1020 -zooo.
Perlis 193 226 249 363 781
Kedah 1,248 1,439 .'.1,556 2,269 4,882
pulau Pinang 2,073 2,561 2,936 4,048 7,698
other States 21;896 26,584 30,513 43,932 83,895
Malaysia 25,410 30,810 35,254 50,612 97,256
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Unit: 106 m/y

1983 1990 _ 2000, _
D I Total D . I Total D I TPotal
perlis 7 2 s o 4 3 15 15 30
Kedah 41 13 54 62 23 85 99 100 199
Pulau Pinang 58 80 138 81 107 188 _i42_'188 330
rotal 106 95 201 152 134 285 256 304 560

Remarks; Source demand

D: Domestic water demand
T: Industrial water demand

k- 6 NBRREHEABBRENARRTRE

- unit: 105 mi/y
1983 1990 2000

MADA 1,309 1,278 1,243
Fringe 23 21 . 21
4inor 493 549 - 695
votal 1,825 1,848 _ 1,959
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Basin

1983

&M OA B E B

1990

Unit: 106 m3

-2000

D&l Irrigation

D&l Irrigation

D&I Irrigation

Kedah River

Tributaries
{1} Upstream of
Pelubanyg - 0 2 0 9 0 20
(2} Temin 1 26 28 41
- {3) Downstream of
Pelubang 1 2 1 2 1 3
. Sub-total 2 30 2 39 3 od
Main
(4) MADA {(Main) 9 1,309 16 1,278 44 1,243
{(Fringe) 0 23 0 21 0 21
(5} :Others 24 0 39 1 a3 . 6
Sub-total 33 1,332 55 1,300 137 1,270
Total 35 1,362 57 1,339 140 1,334
Muda~Parai River
Tributaries
(6) Muda River 10 30 10 66 - 15 100
{7) Perai & others 2 7 3 6 10 11
Sub-total 12 37 13 72 25 111
Main
(8) Muda River 10 - 223 21 239 59 240
(9) Perai River 81 135 107 119 186 119
{10} Pinanq_Island 60 0 34 0 147 4]
Sub-total 151 358 212 158 392 359
Total 163 395 225 430 417 470
198 1,757 282 1,769 557 1,804

. Grand Total
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Unit: ],(}6 w3

Affected Area bv Water Deficit

. Zedah River System Muda-Perai_ River System
‘Cause of MADA  Main Main nminox
Water Dericit wmain mipor Dl  Total ¥edaph P.Pinang DRI Total
1983 Kedah System
MADR main 383.3 6.7 0 390
Main minor 6.9 Q.1 Q 7
Tributayy minon 6.9 0.1 0 7
&L q.9 0.1 0 5
Total 402.0 7.0 Q 409
Muda-Feral Sysﬁem
. Kedap: Main minor : 0.2 o 1
Tributary minok 0.2 9 1
D&1 g 8] Q3 Q
. P.Pinang: Main minor ) 3.1 Q 4
' D&T 0.2 0.8 Q 1
Tatal 1.5 5.5 D 7
1990 Kedah 3vsten ) B
MADA main 338-2 5.8 . 0 344 . -
Main minor 6.9 0.1 0 7
Tributary minor 6.9 0.1 Q 7
D&I : 0 .0 0 Q{+46)
Toral . 352.0 6.0 0 358(404)
Huda-Perai System )
Xedan: Hain minor 1.0 2.0 0 3
rributary . minor 1.4 2.6 0 4
DEl o 0.1 1.3 0 2
. P.Pipnang: Hain mineor ‘ : 1.0 2.0 Q 3
DaI . 0 0 0 g (+5)
Taotal : 4.1 7.9 0 12 {17)
2000 Kedan S‘{sfem
MADA main. 332.3 7.2 0 340
#ain minor 8.3 0.2 0 9
Tr'ib\itary minor 19.6 0.4 Q 20
‘psr 15.7 0.3 0 16 (+45)
Maintenance Flow 13.7 0.3 0 14
Total = . 390.6 8.4 ] 3991444}
Huda-Perai System
. Kedah: Main minor: 1.0 2.0 ] 3
Tributary minor 3.5 6.5 0 10
D&T 3.7 1.3 9] 2
. P. Pinang: Main miner 1.0 2.9 a . 3
Del 1.7 3.3 0 5 (+12)
Total 3.0 15.0 Q 23 (35)
Remari;  Figures between parentheses in row of D&I indicate supply fr.om Ahniﬁq or Mengkuang
g?géailég?e in row of total indicate deficit if Ahning and Mengkuang dams are not .

— 68 -
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RBEBORAENEN B

Alternmative 1
(Huda Priocrity)

Alternative 2

(Even)

Alternative 3
{Kedah Priority)}

Jeniang Beris Deficit - Jeniang Beris Deficit  Jenjang Beris Deficit

1990
Kedah River System
MADA 178 45 121 178 46 120 178 54 112
Main minor 4 2 4 1 ' é 4 1 2
Tributary minor - 0 - 7 0 - 0
D&I 0 0 0 Q 0 o] 0 0
Haintenance flow 0 0 ¢] o 0 0 o} 0 0
Sub-total 182 53 123 182 54 122 182 62 ' 114
Kedah
Main minor - 3 - 2.5 0.5 - 3
Tributary minox - 4 v - 4 G - 4
D&l - 2 - 2 0 - [0} 2
Pulan Pinang
Main minor - 3 o - 2.5 0.5 - 3
D&I - 0 - 0 0 - 0
Sub-total - 12 - 11 i - Lz
Total 182 65 123 182 65 123 182 62 126
2800
Kedah River System :
MADA 166 . 21 153 166 23 151 168 41 131
tain minor 4 0 5 4 1 4 4 1 4
Tributaxy minorx - 20 0 - 20 0 - 20 0
D& 8 1 7 8 i 7 8 2 6
Maintenance flow 7 1 6 7 1 & 7 2 5
Sub-total 185 43 171 185 46 168 187 66 146
Muda River System
Xedah
Main minor - 3 o] - 1.3 1.5 - 3
Tributary minor - 10 Q - 1o 0 - e
Ds1l - 2 0 - 2 0 - 2
Pulau Pinang
Main minor - 3 o] - 1.5 1.5 - 0] 3
Dsl - 5 - 5 0 - 0 5
qu-totaL - 23 o] - 20 3 - Q 23
Total 185 66 171 135 66 171 187 66 158

69
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unit: 10° m3/y

1990 : 2000
Kedah Muda Kedah T Muda

Alternative 1

Target Deficit 38 12 39923

Jeniang 182 185

Beris 53 12 43 Co23

Reman _ 89 97

K. Thepha 28 30

Remaining Deficit & 0 42 0
Alternative 2

Target Deficit 358 12 399 23

Jeniang 182 185

Beris 54 11 46 20

Reman 89 87

K. Thepha 28 ' 30

Remaining Deficit 5 1 _ 41 _ 3
altermative 3

~Parget Deficit 358 12 399 - 23

Jeniang igz2 . ' 187

Beris 62 66

Reman 83 83

K. Thepha 26 26

Remaining Deficit 5 12 : 37 23

Merbok : 12 ' 23

RPemaining Deficit 5 0 37 0]

Remark; Average figures under 1961 - 1983 hydriogical condition
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Pedu-Muda Ahning Jeniang Beris
6 3
Inflow (10" m") g27£% 64 63022 109
Active storage 5 - .
Capacity (106 m3) 1,20042 200 274 102
_ /3
HWL (EL. m) 97 .65~ 113 85
_ 4
LWL (EL. m) 67.8— 72 69
Outlet discharge P
Capacity (m3/s) 171 - 11742 5 40 15

Remarks; /1

=¢}

@
= s
&y

Pedu + Muda

Pedu

: 3
Pedu only but Muda's is20 m /s

Including Beris inflow

Nack storage
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Alaternatives

No Project 1 2 3
1983
Frequency 8/23
Avera§e annual deficit 3s
Dewmand
Monthly maximum deficit
65%
Demand
1990 .
Frequency 14/23 - 1/23 .7/23 14/23
Average annual deficit 42 nil 9.3% 4%
Demand
My 5 i Kol
Monthly maximum deficit . 53 nil 10% 653
Demand : :
2000
Frequency 16/23 - . 1/23 8/23 17/23
Average . 1 Ficit
verage anmial defici a3 nil 1% s
Demand
Monthly maximum deficit

Demand 30% i nl; 30% 90%
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Maximum proportion of monthly deficit to demand: 30%

73

Source _ Average Crop Axea
Facilities 1983 19390 - 2000
(%) (ha) (%) (ha) (%) {ha)
Alternative 1
Pedu + Muda 54 51,000
+ Ahning 60 57,000 56 53,000
+ Jeniang 80 76,000 72 69,000
+ Beris 88 84,000 80 76,000
+ Reman . 97 92,000 a0 86,000
+ K..Thepha 100 95,000 a3 89,000
Alternative 2
+ Ahning 60 57,000 56 53,000
+ Jeniang 80 76,000 73 70,000
+ Beris 88 84,000 81 77,000
+ Reman 97 92,000 90 86,000
+ K. Thepha 100 95, 0C0 93 29,000
Alternative 3
+ Ahning 60 57,000 56 53,000
-+ Jeniang g2 78,000 77 73,000
"+ Beris 88 84,000 84 80,000
+ Reman 97 92,000 92 838,000
+ K. Thepha 100 95,000 a3 89,000
+ Merbok 100 95,000 96 91,000
Remarks; Frequency of deficit'year 5/23
Average proportion of annual deficit to demand : 1%
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Return Period Peak Discharge

{years) (m3/s)
2 190
10 _ 310
20 360
50 ' 430
100 480
200 530
1,000 ‘ 650
10,000 820
PMF 900

Remark; The peak discharges include the base
flow component.
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Unit: nos.

: Required
No _ Equipment. Capacity Number
1. Bulldozer with ripper 21 ton 2
2. Bulldozer 15 +on 3
3. Bulldozer 11 ton 2
4. Dozer Shovel 1.4 m3 3
5. Wheel Loader 2.1 w3 P
6. Pump Truck 15 ton 6
7. Dump Truck '8 ton 5
8. Truck Crane 15 ton 1
9. Truck Crane 20 ton 1
10. Agitator Car 3.2 m3 2
11,  vibrator Roller 7 ton 1
12 Tamping Roller 4 ton 1
13. Macadam Roller 8 ton L
14. Tire Roller 8 ton 1
15. Asphalt Distributor 1,000 1 1
16. Back Hoe 0.7 m3 1
17. Motor Grader 3.8 m 1
18.  Crawler Drill 10 m3/min 2
19. Boring Machine 5.5 kW 6
20.  Grout Mixer 600 1 x 2 2
21. Grout Mixer 200 1 x 2 6
22. Grout Pump 7.5 kW ' 6
23. Leg Hammer 2.7 ©3/min 10
24. Two-Boom Drill Jumbo (Hydrauiic) 10 kgm x 2 2
25. Rocker Shovel 0.4 m3 1
26. Alr Compressor 10 m3/min 3
27. Air Compressor 5 m3/min 4
28. Generator 300 kva 2
29.. Generator - 75 XVA 3
30, Cable Crane . 4.5 ton 1
31.  Crushing Plant 160 ton/h 1
32. Portable'Crushing Plant 30 ton/h L
33. Concrete Mixing Plant 0.75 m3 x 2 1
34, Portable Concrete Mixincg Plant 12 m3/h 1
35. Waﬁer Tank Lorrf 6 m3 2
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#-18. B oon  w
No. Unit Quaptiﬁy*
1. piesel oil 1 1,2oo,dob
2. Lubricant 1 19,000
3. Gasoline 1 200,000
4. Gréase kg i;BOO
5. Dynamite kg _51,000
6. Cement ton 17,500
7. Reinforcement bar ton 200
3. H-shaped steel. ton - 40
9. ANFO kg 57,000
10. | Electric power kih ) 2,300,_600
1. Retarder kg 44,000
12. Diamond bit carat 2,250
13 Cross bit nos. 1,200
14, Detonator nos. 70,000
15. Tinber ton 700
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Unit: Ms$/d
No. Catagory ' : Wage
1. Foreman &0
2. Operator . 50
3 Assistant Operator 30
4. ° Driver . 16
5 Mechanic 40
6. Electrician : _ 40
7. Concrete Worker 25
8. Reinforcement Worker 35
é. Carpenter | 235
10.  Power Operator : 50
11. . Driller 40
12, Boring Worker 35
13.  Grout Worker - _ 30
14. Common Labour _ ' . .20
#—18. B OR By B &
Unit: S
No. Material Unit Brice
1.  Diesel oil lit 0.604
2. Lubricant lit . 2.%5
3. Gasoline it © 1.08
4, Grease. kg 3.88
5. Dynamite _— kg 12,26
6. Cement g 0.130
7. ﬁetarder g 2.70
8. Reinforcement Bars ton 847
9. Timber (Plank Sguare T.og) : ton 398 .
10. H-shaped. Steel, H125x 125 kg 1.23
11. Boring Rods nos. 108

Remark; *: Including inland transportation cost from the port of
pulau Pinang to the site. '

_ 77 —
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Foreiah Currency Local Currency Total
' : Cnit Cost Aamount Unit Cost Amount Unic Cost Amount
Description Uait Quantity {MS) (MSiU:‘], (MS) (HS}.US‘. {MS) '(I-{S].D:")
1. River piversion Work
Zxcavation, common m? 200 1.5 0.3 3.5 a.7 5 L
Excavacicon, weachered rock m3? 200 3 0.6 6 1.2 . 2 1.8
Sxeavation, rock “m3 €00 3.3 2 16.7 10 20 12
Excavation, tunnel m3 7,300 15 110 7% 548 90 - 657
onctete in open m? 320 25 8 215 69 240 71
Concrere in tunnel m? 2,100 75 138 195 410 270 567
Backfill grouting m 220 15 3 155 14 170 37
Curtain and consolidation
grouting ™ 470 23 L2 225 106 ] 250 118
Diversicn gate ton 35 11,900 417 1,100 39 13,000 3455
Care of river L.3. 6 24 ' 30
Miscellaneous L.S, 73.1 118.1 194.2
Suh-cotal - 790 1,360 2,150
2. Main Dam® _ _ ‘
Excavation, common m3 7,100 1.5 11 3.5 5 5 L 3%
Excavaticn, weathersd rock m° 13,3100 3 40 6 g0 2 120
Excavation, Tock m? 10,100 3. 13 16.7 169 20 202
Concrete in dam n¥ 56,400 25 1,410 108 s,922 i3 7,332
Currain and consolidatién .
grouting m 5,320 23 138 225 1,242 259 1,280
Measuring apparatu; " E.S. 80 20 106G
#iscellanecus ' L.S. ' as . 742 830
Sub-cortal _ 1,360 8,200 10,000
3. stilling Easin
Excavation, common ot o300 1.5 0.5 1.5 1 5 1.5
Excavat;'.on,l weathered rock o7 1,400 . 3 9 6 8 9 13
Sxcavation, rock - ad 5,500 1.3 18 16.5 91 20 110
Concrere in doen we . 2,769 20 54 170 459 130 ._513
Miscellaneous L.3. : 12.5 61 2.5
Sub-rotal : 20 620 710
4. River Gutlet
Concrete in open m 400 25 10 215 86 240 %6
Yrash rack ten 7 8,200 57 800 & 4,000 63
Emerqehcy gare ton 15 13,300 207 1,200 18 15,060 225
gtsel pipe snell ton 16 7,300 263 700 . 25 8,000 238
felease valver* set 2 276,000 552 24,000 C 48 300,000 6060
#izcellaneous L.S. . 111 17 123
Sub-total 1,200 ' 200 1,400
Remarks: (1} AL 19283 price level. .
2] *:  Including secondary cofferdam of L.2x 103 w3,

{21 **; Cansisting of one hollow jec valve (gl300}, one nigh pressui’e slide valve (4600) and
guard valve (§l5G0} for one set.
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Foreign Currency - IZeocal Currency Total
o ) Unit Cost Amounf. Unit Cost Amount {Unit Cosc Amountc
Description Unit  Quantivy {53 ims103y {113) (usiodh 148) {5103y
5. Saddle Dam
Excavation, common w 27,800 1.5 42 1.5 97 3 139
Excavation, weathersd rock m3 12,600 1 38 6 7% 2 113
Excavation, rock o 500 3.5 2 16.5 : 20 10
Embankment, core m® 22,300 3.5 78 6.5 145 10 223
Embankment, filter w3 18,600 15 - 279 22 409 37 6638
Embarnkment, rock m3 80,700 5 404 12 968 17 1,372
Curtain grouting m 4,250 25 106 225 ‘ 956 259 1,963
Blanket groutcing m 1,500 20 30 120 180 140 210
5lush grouting n 1.070 20 21 132G 128 1402 150
Measuring apparatus L.5. 60 20 a0
HMisgellaneous L.S. 40 233 322
Sub~-total 1.190 3,270 4,370
6. Relocation Road _
Road kmn 11.9 78,000 928 313,900 3,713 190,000 4,849k
Sridces (1 No.} m 300 1,200 360 4,502 1,380 5,300 1,740
Power line km 12.2 7,500 92 - 7,500 92 lS_,GUO 153
Hiscellansous L.S. ‘ © 140 525 565
Sub~rotal 1,520 5,710 7,230
7. Preparatory Works L.S. 1,000 3,240 4,340
8. Comrcensation L.S. 25,700 5,700
2. Engineering and Goverament ‘
Administ:rat:}bn . L.S. 5,900 2,500 3,400
{Design and Supervision}
Sub-rotal 1 ko @ 13,400 50,600 54,2400
16. contingencies
Physical conzingencies 1.3, 2,680 10,120 12,500
Price escalation L-3. 4,370 15,420 12,790
Grand Total 20,459 76,140 26,380
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Unit: M$10°
Total lst year 2nd vyear 3rd year d4th year 5th year
Anount (l2a5) (1986) (1as7} 11.988) {1989}
Aiver Diversion Works e, 790 290 330 179
L-C, 1,364 "490 570 300
Sub-rotal 2,150 780 200 470
2. Main Dam r.C,  1.300 50 850
L.C. 8,200 4,300 3,900
Sub-zotal 10,000 9,250 4,750
3. Stilling Basin F.C. 30 90
L.C. 520 820
Sup-—-toral 710 710
4. Aiver Sutlet F.C. 1,200 iz0 260 120
L.C. 00 ’ 1200
Sub-rotal 1,400 120 850 320
3. Saddle Bam r.Cc., 1,100 340 760
L.c. 3,270 1,030° 2,240
Syb~tatal 4,370 1,370 3,000
5. Relecation Read F.C. 1,320 450. 1,070
L.&. 25,710 1,690 4,920
Sub-zotal 7,230 2,140 5,090
7. Preparacory Works “r.Cc. 1,000 820 20 20
L.C. 3,040 2,480 280 280
Sub-tocal 4,040 1,300 370 370
4. Advance Payment F.C. - 5,000 =2,090 ~3,000
L., -
Sub-total -
9. Compensation F.C. -
L.C. 25,700 25,700
Sub-tocal 25,700 25,700
12, Erginesring Serviges and
Gorernment Adnialstracion F.2. 5,900 700 1,200 700 1,400 L.200
{Cesign and Supervision) L.C.  2.500 3co 500 300 600 800
Sub-toral 8,400 1,000 1,700 1.0G0 2.000 2.700_
11. Contingencies .
Physical Contingencies F.:. 2,680 140 240 390 920 920
! L.2. 10,120 o0 100 5,790 1,820 2,250
Sub-total 12.800 200 340 6,180 2,740 3,240
Price Escalation F.C. . 4,370 90 230 500 1,530 2,020
L.Z. 15,420 20 Q0 7,490 3,020 4,790
Sub-watal 192.790 120 320 7,990 4,350 6,810
Tortai F.C. 20,430 930 1,670 7,820 5,060 4,970
L.C. 76,140 390 690 42,350 13,930 18,389
Srand Total 26, 390 1,330 2,360 50,070 18,990 23,350

memaris; (1} Ar 1983 price level
(2) F.C. s Foralgn currency portion
{3y n.c. Lacal currency portion
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Unit: Mslo3

Amount

1. Operating Personnel
Chief Technician (1 person) 25
'General Clerk (1 person) 10
Mechanical Technician (1 person) 15
Electrical Technician (1 person) 15
Caretaker (3 persons) 20
.Sub-total 85
2. Administration and Maintenance
Civil works
- Total construction cost* of main dam, stilling 46
basin, civil works of river outlet, saddle dam
and preparatory works x 0.2%= 23,070 x 0.002
Mechanical works _
.= Total construction cost* of hydrormechanical 16
works of river outlet x 1% = 1,554 x 0.01 -
Sub-total 62
3. Miscellaneous 13
Total 160

Remarks; (1) *: 1Including physical contingency (20%)

{2) At 1983 price level
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82

Unit Price Amount
Quantity - (Ms$103) (M$106)
1. Compénsation on Land
1.1 Rubbker 492 ha 20 9.84
1.2 Paddy 143 ha 25 3.57
1.3 Residential/mixed
cultivation area 261 ha 25 6.53
1.4 Alienated forest 140 ha 10 1.40
Total 1,216 ha 231.34
2. Removal of Families
2.1 Kg. Batu Seketul
Class A 7 nos. 20 0.l4
Class B 33 nos. 12 Q.40
Class C 14 nos. 5 0.07
" Sub-total 54 nos. 0.61
2.2 Xg. Sg. Batang
Class A - 11 nos. 20 0.22
ClassrB 172 nos. 12 2.06
Class C 48 nos. 5 0.24
Sub-total 231 nos. 2.52
2.3 Kg. Terenas
Class'a ' - 20 -
class B 40 nos. - 12 0.48
Class C 11 nos. -5 0.06
Sub~total 51 nos. 0.54
Total 336 nos. 3.67
3. Public Facilities
3.1 Mosque 1 no. 120 0.12
3.2 School 1 no. . 290 0.29
3.3 Place of worship (Surau} 2 nos. 30 .06
3.4 Storehouse, public house, _
RISBA hospital 4 nos. 40 - 0.16
3.5 Small public house 1 no. 10 0.01
3.6 Cemetery 1 no. 50 0.05
Tetal 10 nos. 0.69
Grand Total 25.70
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Total

83

L Unit Price Amount.
Description Unit Quantity (1$103) {M$103)
1. Land Acquisition Cost
1.1 Rubber Farm ha 300 20 6,000
2. Development Cost
2.1 Resettlement Area ha 400 12 4,800
2.2 Rubber Field in ha 500 6 3,000
Forest Reserve
Sub-total 13,800
3.  House nos. 334 12 4,010
4. Public Facilities
4.1 Mosque nos. 1 120 120
4.2 School nos. 1 290 290
4.3 Place of Worship (Surau) nos. 2 30 60
4.4 StorehQuSe” nes. 2 40 80.
4.5 Public House nos. 1 40 49
4.6 - RISDA Hospital - nos. 1 40 40
4.7 Small Public House nos. 1 10 10
4.3 Cemetery nos. 1 50 50
Sub-total 6320
18,500
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BB MR N %
Gross . ) ' " Net
Vield Production  Production Production
: e o value '_ Cost Value
Scheme {ton/ha) (M$/ha) (M$/ha) {MS/ha)

With Insufficient Irrigation Water Supply

1.1 MaDA
- Without tertiary 4.0 2,192 892 1,300
development '
1.2 Rainfed 2.2 1,206 796 410
1.3 Existing minor - 3.2 1,754 844 ' 910
irrigation '

wWith Sufficient Irrigation Water Supply

2.1 MADA _
- with tertiary 5.0 2,740 938 . 1,802
development '
~ Without tertiary 4.0 2,192 892 1,300
dewvelopment :

2.2 Minor irrigation

- New projects 4.5 2,466 916 1,550

Remark; Economic produétion value is projected to 1995
onward at 1983 constant price.
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85

unit: M$10°
MADA _ Main Minor Tributary Minﬁr
Year W/e W/P 1/8 W/0 W/P 1/B W/0 W/p 1/B
1982 210.34  210.34 ~ 6.02 6.02 - 2.70 2.70 -
1983 210.34 = 210.34 - 6.02  6.02 . 2,70 2.70 -
1984 210.34  210.34 - 6.02  6.02 - 2.70  2.70 -
1985 210.34 210.34 - 6.02 6.02 - 2.70 2.82 0.12
1986 '210.34 210.34 - 6.02  6.02 - 2.70  3.14 0.44
1987 210.34  210.34 - 6.02  6.02 - 2.70  3.19  0.49
1988 210.34 - 210.34 - 6.02 6.02 - 2.70  3.24 0.54
1989 210.34 - 210.34 - 6.02  6.02 - 2.70°  3.45  0.75
1990  210.34  252.40 42.06 6.02 8.80 2.78 2.70 3.70 1.0l
1991 - 210.34  271.57 61.23 6.02 8.86 2.84 2.70  4.51 1.81
1992 210.34  276.96 66.62 6.02 8.31 2.89 2.70  4.62  1.92
1993 210.34  281.75 71.41 6.02 8.95 2.93 2.70  4.72  2.02
1994  210.34  287.14 76.80 6.02  8.95 2.93 2.70 5.05  2.35
1995 210.34  292.53 82.19 6.02 9.05  3.03 2.70 5.24 2.34
1996 210.34  297.48 87.14 6.02 9,25 3.23 2.70  5.52 '2.32
1997 210.34  303.03 92.69 6.02  9.29  3.27 2.70  5.60 2.90
1998 210.34  308.92 98.58 6.02 9.38 3.36 2.70 5.65 .95
1999 210.34  317.79  107.65 6.02 9.48  3.46 2.70  5.84 3 14
2000 210.34 324.65 114.31 6.02  9.63  3.61 2.70  6.31 3.6l
2001 210.34  328.49 118.14 6.02 9.67 3.65 2.7 6.37 - 3.87
2002  210.34  330.79 120.45  6.02 9.72  3.70  2.70  6.43  3.73
2003 210.34  331.56  121.22 6.02  9.72 3.71 2.70 . 6.47  3.77
2032 210.34  331.56  121.22 6.02 92.73  3.71 2.70  6.47  3.77
Remarks; (1) At 1983 constant price.
{2} W/0 : Without-project, W/P : With-project
1/B Incremental benefit
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Unit: M$LO®
Main Minor. Tfibutary Minor

Yeaxr W/ W/P I/B W/0 w/r /B
1982 30,79 30.79 - 4,20 4.20 -
1983 30.79 30.79 - 4,20 4.20 -
1984 30.79 30.79 - 3.70 - 3.70 -
1985 30.64 37.69 7.05 3.66 4.48 0.82
1986 31.38 41.61 10.23 3.66 5.30 1.64
1987 30.44 44,21 13.77 3.66 5.47 1.81
1988 30.44 46.86 16.42 3.66 5.65 1.99
1989 29.60 46.11 16.51 3.66 6.90 3.24
1990 29.54 45.80 16.26 3.66 8.29 4.63
1291 © 29.54 49.74 20.20 3.66 8.58 - 4.92
1992 ' 29.54 49.81 20.27 3.66 8.85 5.19
1993 29.54 49,85 20.31 3.66 8.99 5.33
1994  29.54 49.86 20.32 3.66 9.54 5.88
1995 29,54 49.92 20.38 3.66 10.12 6.46
1996 129,54 50.02 20.48 3.66 10.90 7.24
1997 29.54 50.04 20.50 3.66 11.10 7.44
1998 - 29.54 $0.06 20.52 3.66 11.23 7.54
1999 29,54 50.19 20.65 3.66 12.31 8.65
2000 29.54 50. 37 20.83 3.66 12.77 9.11
2001 29.54 50.51 20,97 3.66 i2.98 9.32
2002 29.54 50.55 21.01 3.66 13.18 9.52
2003 29.54 50.57 21.03 3.66 13.28 9.62
2032 29.54 50.57 21.03 3.66 i3.28 9.62

Remarks; (1) At 1983 constant price,

(2y wW/0 :
I/B

Without-project,

86

wW/p

Incremental benefit

With-project
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Cateqpry : Factor
Opportunity Cost of Capital 0.10
General Conversion Factor _ 0.89
Rubber - ' 1.22
Agriculﬁural inputs 0.86
Port handling o 0.72
Transport services : 0.66
Construction services 0.77

' Construction materials - 0.88
Transpor.t equipment o 0.76
Power and fuel ' 0.97
Public services .._ 0.89

Source: National Parameters. for Project Appraisal
'in Malaysia Vol. I to vol..V; The Omportuplty
Cost of Labour (in Peninsular Halay51q)
Vol. III; Conversion -Factors for Tradeable
and Non- tradeable Goods and,SeLVLCeb, Economic
Planning Unit, Prime Minister's Department.
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Financial Eéonomic
Cost Conversion : Cost
{43103} Factor (M3$103)
1. Investment Cost ' |
River Diversion 2,150 0.88 1,890
Main Dam
Excavation and concrete 3,480 0.88 7,460
Grouting S 1,520 _ - 0.77 1,170
Sub-total 10,000 8,630
Stilling Basin 710 0.88 620
River Outlet
Concrete 105 0.88 90
Mechanical vworks _ 1,295 0,88 1,140
Sub-total 1,400 1,230
Saddle Dam _ _ _
Excavation and embankment 2,802 0.88 2,470
Grouting _ 1,568 0.77 1,210
~ Sub-total 4,370 3,680
‘Relocation Road 7,230 0.89 6,430
Preparatory- Works 4,040 0.88 3,560
Compensationz; ' 4,360 © 0.89 3,880
‘Engineering Services and 8,400 0.77 6,470
Govgrnment Adpinistration
{Design and Supervision)
Continqencyig 8,530 7,280
Total 51,190 43,670
2. nnual Operation and Maintenarice
{0 &M) Cost
Personnel Expenses 95 0.77 73
Administration and Maintenance 65 0.88 57
Teotal 160 130
Remarks; /1 : Excluding compensation cost on land
/2 : Excluding price escalation
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OBHEHBC LSRN & EMER
Investment Cost’ Annual Cost
(M$106) (M$108/y)

Jeniang system 60.13 0.66
Beris dam 43.67 0.93
Tawar-Muda dam ' 78.68 0.89
Khlong Thepha dam 72.00 1.40
Reman dam 65.10 4.75
Merbok scheme (High) 99.77 1.40

(Low) 79.82 1.12

Remarks; (1)
(2)
{3)

Values at the optimum scale

In 1983 constant price

Annual cost consists of O &M cost and

production forgone
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Sy 24 AR ABORERE - SREVES

Unit: 109 3

Net Water Output in Affected Axea

Alternative 1

Alternative 2

Alternative 3

Main

Main

Main

90

Water Deficit MADA wminor Total MADA minor Total MADA minor Total
1990
Kedah System
MADA 44.3 0.8 45.1 45.3 G.8 46.1 53.0 0.9 53.9
Main minoxr 0.2 0.0 0.9 0.9 0.0 0.9 1.1 0.0 1.1
Pributary minox 6.9 0.1 7.0 6.9 0.1 7.0 6.2 0.1 7.0
D&T 0.4 0.0 0.0 0.0 0.0 0.0 0.0 6.0 Q.0
Sub-total 52.1 0.9 53.0 53.1 _0.9 54,0 61.0 1.0 62.0
Muda-Perail
Kedah
Main minor 3.0 3.0 2.5 2.5
Tributary mincr 4.0 4.0 4.0 4.0
D& I 2.0 2.0 2.0 2.0
Pulau Pinang
Main minor 3.0 3.0 2.5 2.5
D&I 0.0 0.0 0.0 0.0
‘Sub-total 12.0 12.0 11.0  11.0 0.0
Total 65.0 65.0 62.0
20040
Kedah System
MADA 20.2 0.4 20.6 22,8 0.5 23.3 40.4 0.9 41.3
Main minor’ 0.6 0.0 0.6 0.6 0.0 0.6 1.1 0.0 1.1
Tributary minoxr 19.6 0.4 20,0 19.6 0.4 20.0 19.6 0.4 - 20.0
D& I : 1.0. 0.0 1.0 1.1 0.0 1.1 1.9 0.0. 1.9
Maintenance flow 0.8 0.0 0.8 1.0 0.0 1.0 1.7 0.0 1.7
Sub-total 42.2 0.8 43.0 45.1 3.9 46,0 od.7 1.3 66.0
Muda-Perali System
Kedah
Main minor 3.0 3.0 1.5 1.5
Tributary minor 10.0  10.0 10.0 10.0
D&I 2.0 2.0 2.0 2.0
Pulau Pinang
Main minor 3.0 3.0 1.5 1.5
D&I 3.0 5.0 5.0 5.0 _
Sub-total 23.0 23.0 20.0 20.0 0.0
Total 66.0 66.0 66.0
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Unit: MS10©
. Alternative
1
Present Value of Bénefit
(r = B83)
Kedah river system
MADA 31.21 34.52 56.68
Main minor 0.84 0.84 1.48
Tributary minor 24.35 24,35 24 .35
Ds 1 1.16 1.30 2,22
Maintenance Flow . 0.93 1.16 1.99
Sub-total 58,48 62.16 86.72
Muda-Peral river sYstem
Kedah:State '
Main minpr 3.62 L2015
Tributary minor 10,04 10.04
D&I 2.42 2,42
Pulau Pinang State
Main minor 3.62 2.15
Ds I 4.36 4.36
Sub-total 24.06 21.13 0
Total 82.54 83,29 86.72
Present Value of Cost 37.32 37.32 37.32
(r = B%) '
Net Benefit 45 .22 45.97 49.4
EIRR (%) 14.8 14.8 14.6
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Sensitivity

(%) Indicator

Change in Alternative Alternative

(%) 1 2 3 1 2 3

Base Case - 14.8 14.8 14.6 - - -
(1) Investment costs and +10 13.8 13.9 13.8 0.68 0.6l  0.55
0& M costs : '
(2) Benefits -25 12,1 12.1 12.1  0.73 0.73 0.68

(3) Delay in Construction one year 14,1 14.1 14.2 - ~ -

(4) Combination of 11.0 1.2 - - -

(1), (2) and (3}

11.0
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— Kedah River System

wde~Peral Rivor Svotem g

TURYADRMABRG 7 O -V ay (RBR1, AYBEER)

unitc:

M510°

93 -

River
Tribu- ®BiNte- Main m Tribu-
MADA  Main ‘tary _hance e tary
e main minor Miner Elow Kedah P, Pipapng mincy Kedah P. Pinang Total
1. Benefit 3.2 0.84 24.3% - 0.93  3.62 3.62 10,04 2,42 4.36 82.55
2. Alternative Cost 40.37 29,11 29.95 29,12 30.45  30.45  34.3% 29,95 31.58  324.69
3. Justifiable Expendituvre  31.21 0.84 24,35 0.93  3.62 3.62  10.04  2.42 4.36 82.55
4. Separable Cost
Construction 14.59 0.77 14.17 0.91 2.87  2.87  £.34 2.03  4.62 52.22
Capitalized D&M 0.13 © 0.07 o 0.03 0.0 0.04° 0.01  0.02 0.31
Tetal 14.72 077 14.24 G.91 2.88 2.88 8.38 2.04 4.64 52.53
Total Allocated Cost .
Construction 23.05 0.80 19,36 Q.¢2 3.25 3.25 a.19 2.22 4.62 07.76
Capitalized O& M 0.62 0.01 0.37 1] 0.04 0.04 0.08  0.02 0.02 1.22
Total 23.67 0.81 19,73 0.92  3.28.  2.26  9.28° 2.25  4.64 68.98
{Proportion in %) 34.31 1.17 28.60 1.34 4.76 4,76 13.46 3.26 6.73 160.00
# — 35. TYRTLAORBERE 7oy~ sy ((BER2, EPYIER)
‘ Unit: mglob
Kedah River System Muda-Perzi River System
- River
Tripu- mainte- A . Tripu-
MADA Main ctaxy nance .__Tﬂ“finor__,.ca:y
main minor minor D& I flow Kedah P. Pinang minor Kedah P. Pinang Total
1. Benafit 34.32 0.384 24.35 1.16 2.15 2.13 10.04 2.42 3.36 83.29
2. Alternative Cost 41.7% 29,11 39.95 29.32 292.23 20,353 34.39 29.95 31.58 324.62
:3. Justifiable Expenditure 34.%52 0.84 24.35 1.16 2.15 2.15 10.04 2.42 4.36 83.29
4. Separable Cost )
Construction 16.13 - 0.77 14.17 1.05  1.47  1.47  8£.34 2.43  4.82 51.17
Capitaliied oM - 0.0B 0O 0.07 4] 0.0% 0,01 C.04 0.01 0.02 G.25
Total ' 16,21 .77 14.24 1.03 1.48 1.48 £.38 2.04 .04 51.42
Total Allocated Cost
construation 25,58 0.80 19.32 1.10 1.82 1.82 .20 2.23 4.62 67.76
Capitalized O& M 0.63 0.0F 0.37 ¢c.0L 0.03 .03 0.09 0.02 0.02 1.22
Total 26.21 0.8l 19.76 1.11 1.84 1.84 9.29 2.2 4,64 58.98
{Propoxrtion in %) 37.99 1.17 28.65 1.6l 2.87 .67  13.46  3.26 6,73 100.00
736, TOALLAORARBHE 7O —~Yay (ABE3, 7HBER)
Unit: Ms1p®
¥edan River Svstem “uda-Perai River Svstem
) River pin-
: Tribu~ mzinta- Main minor Trioun
MADA Main fary BANCE e ALY
main minor minor D& flow Kedah P. Pinang ®I0r  Kedahk Fineny Tozal
L. penefit 36.58 1.48 24,25 2. i.99 4] a a 2 G 3e.72
2. Alternative Cost . 52.00 29,45 39,95 39, 29.81 ¢} Q ] Q ¢} gl i
3, Justificable Zxpenditure 52,00 1.48 24.35 2, 1.99 0 0 o} 4} 0 BG.72
4. sSeparable Cost _
Construbtion 26.37 -1.12 314.17 L.73 0 Cc Q 0 G 45,23
Capitalized 0& M G.12 01 0.07 0.01 0 Q Q Q 0 0.21
Totai 26,42 13 14.24 1.76 [+ o G 9 43,44
Total Allocated Cost
Construction 42,07 .34 20.39 1.8 ¢ 0 0 0 67.76
| capitalized Os ¥ 0.32. 0.02 0.35 0.0t @ 0 a G 1.2
- Total 42.90 1.35 20.74 1.91 o o o [« 0 58.98
(Proportion in %) 52,19 1.96 30.97 2.77 0 0 0 0 0 100.00
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Unit: M$108

_ Kedah P, Pinang
MADA - DID PWD DID PUA
alternative 1 33.14 47.65 4.70 4.%0 6.50
Alternative 2 36.69 45.94  4.86 2.58  6.50

Alternative 3 50,07 33,61 2.91 8] 0
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Without-project

FEBREO— 464 0 O R RIVBEN S

Unit: M$/ha

With-project

from paddy cultivatiocn

Remark; /L

Cash subsidvy of M$457.88/ha deducted.

MADA Rainfed MADA Minox
(1} Paddy Expenditﬁre
Material inputsf: 46.77 36.55 50.17 46.77
Hired machinary 407.53 318.55 437.18 407.53
Hired labour 423.57 331.09 454,38 423.57
Transportation . 56,88 42,55 1 61.02 54.44
Taxes and others 96.14 96.14 96.14 96.14
(Cost for land owner) (1,030.89)  (824.88) (1,098.89) (1,028.45)
Land rent 285.00 285.00 285.00 285.00
Total 1,315.89  1,109.88 1,383.89 1,313.45
{(2) Paddy income _ _
Paddy sales 1,576.80  604.80 1,971.00 1,773.90
Labour ‘income 19.13 © 170.70 19.13 19.13
 Other income 19.76 49.38  19.76 19.76
Gréss_cash income (1,615.69) (824.88) (2,009.89) (1,812.79i
value of unsold paddy '583.20 583.20 - 729.00 656.10
Total 2,198.89 1,408.08 - 2,738.89 - 2,468.89
.(3) Net income
Net cash income from 584.80 0 911.00 784.34
paddy
Net income from paddy 883.00 208.20  1,355.00 1,155.44
{4} Increase .ir; cash income - - 326.20 784,34
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Unit: M$106
Outflow Inflow '
Beris Dam Cost Repayment for Foreign Repayment Repavment Surplus
Year Foreign Local Total Foreign Loan Loan from PWA from PWD  ‘Balance
1985 0.84 0.36 1.20 0.04 0.88 0.01 0 ~0.35
1986 1.44 0,60 2.04 0.10 1.54 Q.02 0 -0.58
1987 ~ 7.32 34.76 42.08 0.40 7.72 0.25 0.06 -34.45
1988 3.53 10.91 14.44 0.55 4.08 0.30 0.08 -10.53
1989 2.95 14.09 17.04 0.67 3.62 0.42 0.11 ~13.56
1990 0.67 0.42 0.11 -0.14
1991 0.67 0.42 0.11 ~-0.14
1692 1.27 0.42 0.11 -0.74
2009 1.27 0.42 0.11 =074
2010 0.42 0.11 +5.53
2011 0.41 0.10 +3.51
2012 0.17 0.04 +0.21
2013 '0.09 0.02 +0.11
£-40. MADAKESTOFvyYa170-~
. 6 .
. Unit: M$10
'Outflow
Beris Pbam Cost —~£2£i23——m- Surplus
Year Const. O&M Federal Fund Balance
1985 0.45 0.45 Q
1986 0.73 0.78 0
1987 15.99 15.99 Q
1988 5.48 5.48 0
1989 6.48 6.48 0
1990 0.06 -0.06
2015 0.06 ~0.06
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_ Unit: Ms10®
Outflow Inflow

o Beris Dam Cost Reimbursement Surplus
Year Const, oO&M from Federal Balance
1985 0.57 0 : -0.57
1986 0.97 0.5 ~0.40
1987 20.02 0.97 ~19.05
1988 6.87 20.02 +13.15
1989 8.11 . 6.87 ~1.24
1990 0.08 8.11 +8.03
1991 0.08 ~0.08
2015 0.08 _ -0.08

#42. FIUEFUMDIDKELTOF vy Va7 O

Unit: 45108

outflow Inflow

Beris Dam (ost Reimbursement Surplus
Year | Zonst. Q&M from Federal . Zalance
1985 0.03 0 -0.03
1986 0.06 0.03 -0.03
1987 1.12 0.06 =1.96
1988 0.39 1.12 L H0.73
1989 ¢.45 0.39 -3.06
1990 0 0.45 +G.45
1991 0 _ 0
2018 0 _ o
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Unit: M$10°

Cutlfow lIn:f.lo_w
Beris Dam Cost Repayment to Logn from Surglus
Year Const. o&M E‘_ederal Federal Balance
1085 0.08 0.0l 0.08 ~0.01
1986 0.14 0.02 0.14 -0.02
1987 2.83 0.25 2.83 -0.24
1988 0.97 0.30 Q.97 -0.32 "
1989 1.15 0.42 1.15 -0.,41
1290 0 0.42 -0.42
2009 0 0.42 -0.42
2010 0 0.42 -0.42
2011 0 0.4l ~0.41
2012 0 0.17 -0.17
2013 0 0.09 -0.09
= 44, TEAMNPWDREK E>TOR vy 270
Unit: Ms10©
) Qutflow Inflow
Beris Dam Cost Repayment to Loan from Grant from  Surplus
Year Const. o0& M Federal Federal Federal Balance
1985 0.06 0 0.02 0.04 0
1986 .10 0 0.03 0.07 0
1987 2.11 0.06 0.74 1.37 -0.06
1988 C.72 0.08 0.25 0.47 ~0.08
1289 0.36 0.12 0.30 0.56 -0.11
1990 0.01 0.11 ~0.12
2010 0.01 0.11 -0.12
2011 0.01 0.10 ~0.11
2012 0.01 0.04 ~0.05
2013 0.0 0.02 ~0.03

08
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Unit: 108 m3

Affected Area by Water Deficit
Kedah Rjiver Svstem Muda-Peral River System

Cause of MADA  Main Main minor
Water Deficit main - minor DI Total Kedah  P.Pinang  DEI_~ Total
1983 - Kedah Svstem
MADA main 383.3 6.7 [} 390
Main minoz 6.9 0.1 0 7
Tributary minor 6.9 0.1 0 7
D&I 4.9 0.1 0 5
Total 402.0 1.0 o] 409
Muda~Peral System
. Kedan: Main minor 0.2 0.8 o]
' Tributary minor 0.2 0.8 0
D&I Q Q 0
P.Pinang: Main minor 6.9 3.1 0
D&T 0.2 0.8 0 ‘1
Total 1.5 5.5 0 ?
1990 -Xedah System
MADA main 334.5 5.5 0 340
Main minox 5.9 0.1 0 7
Trihutary minox 5.3 Q.1 ) 7
D&l 0 0 Q 0(+48)
Total 348.3 5.3 0 353(400)
Muda~Serai System
. ¥edah: Main minor 0.2 0.8 0
' Tributdry minoy 0.2 0.8 [
D&T 0.5 1.5 Q9 2
P_Pinang: Main minor 0.7 2.3 3 3
D&L o 0 Q ) (+4)
Total 1.5 5.4 g 711}
2000 Xedah System
MADA main 334.4 5.5 o 340
Main ainor 6.2 0.1 0 7
Tributary minos 5.2 3.1 0 7
D&I 15.7 0.3 0 16 (+45)
Haincenanc? Clow 12.3 0.2 3] 14
Total ' 377.7 5.3 0 384(429) L
Muda—Perail Systam
. Xadan: Main minor: 0.2 0.3 3 i
Tributary minor 9.2 9.3 5 1
nsr, 6.3 1.3 0 2
®.pinang: Main minor 2.7 2.3 4] 1
osI 1.2 3.3 0 5 (+9)
otal 2.3 9.2 0 12 421
- Remark; figures between paréntheses in row of D&I indicata supply from Ahning or

Merigkuang dam, theose in row of

total indicacte deficiv L Abning and

Manghuang dams axe non speratad.
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Alternatives

No. Project .1 2 3
1983
Freguency 8/23
Average annual deficit 35
Demand
Monthlv maximum deficit
< 65%
Demand
1990 o
Frequency 10/23  1/23 6/23 10/23
Average annual deficit 35, nil 0.4% 0%
Demand
fonthiv {mium fici
Monthly maximum deficit 60% nil 15 50%
Demand
2000 _
Frequency - 11/23 1/23 7/23 11/23
A d icit )
Average annual defici 55 nil 13 4%
Demand : : .
Monthly i 1 deficit
SR DRXLR 28222 90% nil  30%  75%

Demand

- 100 -
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Average Crop Area

MERECHG SMAD AR BT EH Tk

Average proportion of annual deficit to demand

Maximum proportion of monthly deficit to demand:

~ 101

1983 1990 2000
(% {ha) (%) (ha} (%) (ha}
Alternétive 1
Pedu + Muda 54 51,000

+ Ahning 61 58,000 60 57,000
+iJeniang 81 77,000 77 73,000
+ Beris 39 85,000 85 81,000
+ Reman o8 93,000 a4 89,000
+ K. Thepha 100 95, 000 96 91,000
Alternative 2

+ Ahning 61 58,000 60 57,000
+ Jeniang 31 77,000 77 73,000
+ Beris 39 85,000 86 82,000
+ Reman 98 93,000 94 89,000
+ K. Thepha 100 95,000 99 91,0006
Alternative 3

+ Ahning 61 58,000 60 57,000
+ Jeniang 83 79,000 80 76,000
+ Beris 89 85,000 0. 84,000
+ Reman 98 93,000 94 89,0G0
+ K. Thepha 100 95,000 96 a1, o0
+ Merbok 100 95,000 99 94,000
Remarks; Frequency of deficit vear 5/23
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Unit: 10° m3

Alternative 1 ‘Alternative 2 Alternative. 3

Orignal* Revised** Original* Revised** Original* Revised**

1990
Kedah System
MADA 45.1 50.0 4¢.1 51.0 53.9 53.9
Main minor 0.9 1.0 0.2 1.0 1.1 1.1
fributary minor 7.0 7.0 7.0 7.0 7.0 7.0.
D&I 0 0 0 0 Q
Sub-total 53.0 58.0 54,0 59.0 62.0 62.0
Muda-Peral
Kedah
Main minor 3.0 1.0 2.5 0.8
Tributary minor 4.0 1.0 4.0 1.0
D& 2.0 2.0 2.0 2.0
Pulau Pinang
 Main minor 3.0 3.0 2.5 2.2
D& 1 ) 0 0 G
Sub-total 12.0 7.0 11.0 6.0 0 0
Total 65.0 65.0 ©5.0 65.0 62.0 62.0
2000
Kedah System
MADA 20.6 42.4 23.3 45.1 41.3 53.2
Main minor 0.6 0.9 0.6 0.9 1.1 1.1
Tributary minor 20.0 7.0 20.0 7.0 20.0 7.0
D&l _ 1.0 2.0 1.0 2.1 1.9 2.5
Maintenance flow L 0.8 1.7 1.0 1.9 .7 2.2
Sub-total 43.0 54.0 46.0 57.0 66.0 . 66.0
Muda-Perai System
Kedah
Main minor 3.0 1.0 1.5 0.2
Tributary minor 10.0 1.0 10.0 ‘1.0
D&T ' 2.0 2.0 2.0 2.0
Pulau Pinang _
‘Main minor 3.0 3.0 1.5 0.8
D&I 5.0 5.0 5.0 5.0 )
Sub-total 23.0 12.0 20.0 9.0t O 0
Total 56.0 66.0_- 66.0 '66.0 66.0 66.0
Remarks; * Eétimate for the previous demand condition.
*%* : Estimate for the revised demand conditon in the

supplemental study.
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Unit: 106 m3

. 19%0 2000
Kedah Muda Kedah Muda

Alternative 1

Target Deficit : 354 7 184 12

Jenlang 182 185

Beris 58 7 54 12

Reman 23 82

K. Thepha 26 ' 26

Remaining Deficit 5 0. 36 )
Alternative 2

Target Deficit ‘ 354 | 7 3184 C12

Jenliang ' 182 i85

Beris 59 6 57 9

Reman 83 _ _ 83

K. Thepha 26 26

Remaining Deficit 4 1 ' 33 3
Alternative 3

Target Deficit 354 7 384 12

Jeniang o 182 _ 187

Beris ' 62 66

Reman 83 83

K. Thepha 26 26

Remaining Deficit 1 7 22 12

Merbok 7 12

Remaining Deficit 1 ) 2 0

~ 103 -
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Unit: Ms10©

104

Alternatives
1 2 3
Present Value of Benefit
(r = 83}
Kedah river system
MADA 59.33 62.75 73.00
Main minor 1.23 1.23 1.52
Tributary minor 9.58 9.58 9,58
D&l 2.41 2.55 3.01
Maintenance flow 2.04 2.27 2.64
Sub-total 74.59 78.37 89.75
Muda-Peral river system
Kedah
Main minor 1.40 D.51
Tributary minoxr 1.40 1.40
D&I 2.80 2.80
P. ‘Pinang
Main minor 4.20 1.68
D& I 5.07 5.07
Sub-total 14.87 11.46 0
Total 89.96 89.83 89.75
Present Value of Cost 37.32 37.32 37.32
{r = 8%)
Net Renefit 52.14 £2.51 52.43
EIRR = (%) 15.3 15.3 14.9
Remark; 1r : Discount rate
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Unit: Msio®

Kedah Pula.u Pinang _
MADA DID PWD DID PWA
Alternative 1 58.72 19.26 6.64 5.12 6.85
Alternative 2 62.44 18.46 6.86 1.95 6.85
Alternative 3 74.58 17.96 4.905 0 0

- 105 -
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