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Table 6-2-1(1}  Reservoir Operation/Energy Porduction

LW lw 6 ALPHA = 4 »
Ot sowzs | 60 mzs| 70 w/s| 80 m/s| 90 xi/s | 100 wi/s

Item

HHL

‘ - 128.98 | 141.07 .1 153.87 | 164.99 | 165,91 | 167.88
85 230.84 | 236.32 | 236.75 .} 227.21 | 211.91 | 205.1§

. 359.89 [ 377.38 | 390.62 | 392.21 | 377.81 [ 372,98

Energy 118.87 | 128,73 | 139,73 | 147.63 | 146,52 147<75

80 212,12 1 218.39 | 217.53 | 208.48 | 198.85 | 192.5%

331.01 | 347.14 ) 387.27 | 356,13 | 345,37 | 340.30

C(GHR) | 108.1 115,67 ) 124,22 | 127.71 | 128.23 |.127.74.
75 193.45 | 198.88 196.63 | 191.13 | 186.69 | 181.22

U:Dry | - 301.55 | 314.50 | 320.85 j 318.84 | 314,93 | 308.98
M Wet ' | e6.54 7| 102.2 107.41 | 110.53 | 110.41 | 109.36
L :”Tétal 70 173.64 | 177.91 175.9 173.31 172.13 | 168.08

270.18 | 280.09 | 283.32 | 283.83 | 282.55 | 277.45

93.15 | 110.98 | 127.65 | 139.68 | 139.91 | 139.7
o 85 | 93.43 | 111.35 | 127.88 | 159.41 | 139.96 | 140.51
| Power 94.0 | 112.8 | 181.6 | 150.4 | 169.2 | 188.0

L - 84,38 | 100.2 114,63 | 123.4 122.0 | 123.25
(i) 80 84.71 | 100.6 114,83 | 123.0 123.5 127.83

85,4 | 102.4 119.45 136.6 153.6 170.7
75,48 | 88.9 "} 10043 | 10572 106,486 | 106,25

U:Dry/ave| 19 75.91 89.5 |.100.66 - 106.71 | 110.96 | 114.5

H: Vet /Ave . 76.7 | 92.1 107.4 | 122.8 138.1 153.5
_ 86,45 78.15 | 85.41 90,3 91.48 | 90.53

L:Max. 70 7.0 77,3 | 8111 93.08 | - 99.5 101, 95

68. 1 81.7 93.4 109.0 122.5 136.2

81.0 8.0 73.9 §7.1 51.1 50. 1

1 ¥ s Ta g3.4 | 81.5 7.5 | 4.4

dater 0 L5.1 .0 | 642 | 5.3 50.9 1 50.1
revel 79.5 | 79.0 78.1 5.8 | 2.4 | 10.4
(m) e L8827 | 625 | 2.6 | 505 50.1 | 50.2
- 743 | 136 | 7.5 | 101 | 68.1 | 66.3
b N I T 5.2 | 50.0 | 80.3 | 50.0
L: &ve. | §9.2 | 68.2 .6 | 6.3 | 6.0 | 6.5
THL = 27.0m '

legend: U = Upper Column
M = Middle Column

L = Lower Column




af

80 ®/s

teen |y 50 #t/s 70 /s | 80 wi/s| 90 #’/s | 100 ni/s
85 2.5644 | 2.0801 | 1.5545 | 0.9484 | 0.1867 | 0.1887
(3.2058)] (0.7314) | (1.2157) | (1.7413) | {2.3474) | (3.1091) | (3.1271)
Power 80 1.7004 | 1,2665 | 0.7452 | 0.2149 | 0.1840 | 0.1680
Discharge (2,392 ) (0.6916) | (1.1255) | (1.6488).1 (2.1771) | (2.208 ) | (2.224 )
75 1.0290 | 0.6408 | 0.2224 | 0.1752 | 0.1894 [ 0.1712
1(1.6858)] £0.6568) | (1.045 ) | (1.4634) | (1.5108) | {1.5164) | (1.5146)
(108 ) 70 0.4533 | 0.1970 | 0.1898 | 0.1675 | 0.1716 | 0.1672
(1.177 )] (0.6281) ] (0.98) | (0.9872) 1 (1.0095) | (1.0054) | (1.0098)
spilling 85 18.8 14.3 9.8 7.1 5.0 2.1
dater 80 19.0 14.2 10.4 7.3 5.4 3.7
(/s ) 75 19.6 14.4 10.8 1.5 5.5 4.0
{10 19.9 17| 13 8.2 6.2 4.5
_ 85 ) 0 0 0 T ]
donths of " gg 0 B R 0 16 32
Generapion 75 0 D 1 7 24 40
Stop 70 0 ) T 31 51
Possible 85 100 100 100 | 100 098.3 94.5
Generating 80 100 100 100 100 96.2 92.4
Hours {%)% 18 100 - 100 99. 8 98,3 94,3 90.5
S 70| 100 100 99,0 86.2 92.6 87.9

s Humber of Months infpetcentagg

Taking m (months) =

Possible (enerating=

Hours

- 85%12

humber of months with generation stop,

39X12—~m S0




lable 6-2-1(2)  Reservoir Operation/Energy Porduction

LU L« 50 ALPHA = §
Teer | oS O | 50 wess| 60 m/s| 70 wss| 80 w/s| 90 m/s| 100 /s
“ 129.16 | 141,07 | 153.87 | 164.99 | 165.91 | 167.83
85 248.85 | 251.25 | 249.13.] 236.51 | 248.99 | 209.32
377.84 | 392,30 | 403.00 | 401.51 | 384.88 | 377.16
Energy 119.01 [ 128,75 | 139.73 | 147.63 | 146.52 | 148.84
80 [ 229.47 | 231.65 | 229.65 | 217.09 | 208.11 | 200.25
348.48 | 360.41 | 369.39 | 364.73 | 352.66 | 349.09
{6Hh) 108,23 | 115.67 | 124.22 | 427.71 | 128.23 | 1271.74
TS 208.72 | 210.9 207.6 | 199.2 193.29 | 185.99
U : Dry 316.94 | 326.55 | 331.83 | 326.91 | 321.52 | 313.74
M Wet 96.67 | 102.2 107.41 | 110.53 | 110.41 | 109.36
1. Torall 10 187.44 | 188.78 | 185,73 | 181,17 | 178.98 | 173.34_
28410 | 290.96 | 293.16 | 291.88 | 289.4 | 287.69
116.4 | 138.73 | 159.55 | 174.56 | 174.9 174,61
85 116.8 | 139.15 | 159.81 | 174.3 | 174.956 | 175.65
Power 117.5 141.0 164.5 | 188.0 211.5 | 235.0
' 105.51 | 125.26 | 143.26 | 154.25 | 152.51 | 154.36
(HY) 80 105.91 | 125,73 | 143.53 | 153.73 | 154.36 | 160.03
106.7 | 128.0 [ 149.4 170.7 192.1 213.4
94,35 | 111.18 | 125.56 |- 131.5 133.13 | 132.81
U:Dry/ave| 75 94.88 | 111.88 | 125.81 | 133.38 [ 138.63 [ 143.1
eHet /ave 65.8 | 115.1 .| 134.3 | 153.5 172.7 | 191.8
) 83.08 | 96.6 | 106.78 | 112.86 | 114.36 | 113.15
Lidax. 70 83.76 97.71 | 108.93 | 116.33 | 124.38 | 127.4
85.1 102.2 | 119.2 1 13.2 153.2 170.3
8 81,0 78.0 73.9 67.1 51.1 50. 1
: 84.5 84.1 83.4 81.5 77.5 74.4
75.1 71.0 64,2 52.3 51,1 51,4
Marer % s T T [ Tea | s | T4 | 105
(m) 75 68.2 62,5 61.0 50.5 50. 1 50.2
o 74.3 3.6 2.5 70.1 68.1 | 66.3
U :¥in. o 60.9 51.6 51.2 50.4 50.3 50.0
L : Ave. e8| 8.2 56.9 65.3 64,0 62.5
THL = 27.0m
Legend: U = Upper Column
M = Middle Column
1. = Lower Column
A~ 7




Tom | o O | 50 m/s| 60 w/s| 70 m/s| 80 w/s| 90 ui/s | 100 wi/s
85 | 2.564 1 5 0g01 | 15545 | 0.9484 | 0.3364 | 0.1687
(3.2958)| (0.7314) - 1o
Power 80 : : -
Dioenaree sgp o 1700 | 1:2865 | 07482 | 02149 | 0.m2 | 0.1902
75 | 1.2000 | 0.6408 | 0.5537 | 0.1752 | 0.1694 | 0.1712
 |o.sese) - o
(10* ) | 70 | g suge | o.1070 | 0.1898 | %174 | oi1zae | 0,172
| a7y | | | N |
Spilling |_ 83 6| 10.9] 69| 4.9 5.3 1.7
vater . | 80 149] 107 72| 5.0] 8.5 2.2
(ss) [ 18 5.1 10.9 16| 5.2 3.6] 2.5
70 5.4 1.1] 80| 5.6 3.9] 21
| EE 0 0 [ g N E
Honths of ™7 0 0 0 0 16 2
Generaft .n 75 0 0 1 7 24 a9
Stop 70 0 0 ! 18 32 51
A -~ B




Table 6-2-1(3) Reservoir Opération/Enefgy Porduction

Li.L= 50 ALPHA = 6

Caren | SOV S0 wss | 60 atss | To /s | 80 wiss| 00 wss | 100 wis
_ 129.16 | 141.07 | 153.87 | 164.99 | 185.91 | 167.83
85 | 262.02 | 262.77 | 257.03 | 242,31 | 221.38 | 209.59
391,18 | 403.83 | 410.89 | 407.31 | 387.26 | 377.43
Encrgy 119.0 | 128.75 | 139.73 | 147.63 | 146.52 | 147.75
80 | 240.54 | 241,57 | 237.45 | 222.51 | 208.5 | 197.88
o 350.54 | 370.33 | 377.19 | 370.15 | 355.03 | 345.64
(GHh) 108.23 | 115,67 | 124.22 | 127.71 | 128.23 | 128.52
| 75 | 219.81 | 219,91 | 215.3 | 204.29 | 195.61 | 188.18
U: Dry. | 328,05 | 335.56 | 3839.51 | 332.00 | 323.83 | 316.69
M@ wet 96,67 | 102.2 107.41 | 186.3 [ 110.41 | 109.36
L otay] 70 [ 197.46 [ 196.85 | 192.73 | 110.53 | 181.61 | 173.8%
R 294,12 | 299.04 | 300.15 | 296.81 | 292.02 | 283.21
130.68 | 106.46 | 191.45 | 209.5 209.88 | 209.56
85 | 140.13 [ 186,98 | 191,8 | 209,16 | 209.93 | 210.76
Power ' 141.0 | 169.2 197.4 | 225.6 | 253.8 | 282.0
o 126.55 | 150.3 | 171.93 | 185.13 | 183.0 | 184.83
(Wi)y | 80 127.08 | 150.9 | 172.25 | 184.46 | 185.23 | 191.76
128.0 | 153.6 |. 179.3 | 204.9 | 230.5 | 2%.1
_ 113.23 | 133,43 | 150.68 [ '157.8 159.75 | 159.38
UsDry/ave| 75 | 113.86 | 134.23 | 150.96 | 160.06 | 166.38 | 171.83
MiWet /ave 115.1 138.1 161.1 184.2 | 207.2 | 230.2
S 99.71 | 117.25 | 128.15 | 135.45 | 137,23 | 135.76
L:Max. 70 | 100.53 | 115.98 | 130.7 | 139.56 | 149.75 | 152.86
102.2 | 122.6 143.0 | 163.5 183.9 | 204.3
85 81.0 78.0 73.9 67.1 51.1 50.1
1 84.5 84.1 83.4 81.5 71.5 74.4
S 80 75.14 1 71.4 84.2 52.3 | 50.9 50.1
Level | 79.5 79.0 78.1 75.8 72.4 70.4
(m) 75 68.2 | 62.5 - 51.3 50.1 50.2
_ | 743 73.6 72.5 | 710.1 68. 1 £6.3
U tMin. PEETTTRG.9 5.6 1 51.2 50.0 50.3 | 60,1
L : Ave.- 68.2 66,9 65.3 64.0 62.5
THL = 27,0m _
Legendﬁ U = Upper Column
M = Middle Column
L = Lower Column
A -9




wen | oSO 50 wss | 60 at/s | 70 w/s| 80 w/s| 90 w/s | 100 wi/s
85 |\ 5 ceea | 2.0801 | 1.5545 | 0.0484 | 0.1867 | 0.1687
(3.2958) s
Power | B0 1y zopq | t.2665 | 0.7452 | 0.2149 | 0.1840 | 0.1630
Dischargef(3 302 ) .
1.0290 | 0.6408 | ¢.5537 | 0.1914 | 0.1694 | 0.1712
(1.6858) | 1) 018941 0
(10% o) ’ Zgr | 0.5489 | 0.1070 | 0.1898 | 0.1675 | 0.1716 | 0.1693
Spiliing |85 | 1.4 3.0 5.0 3.5 T8 1.7
water . | 80 11.6 8.1 5.1 3.6 3.9 2.3
(/s ) |76 1.9 8.3 5.3 37 2.9 K
70 2.1] 8.5 5.7] 3.9 3.0 7.5
85 0 0 0 0 T 7
Months of[ ™ gp 0 0 0 ¢ 16 32
Ge_ne;:a.t‘.n 75 0 0 T 3 m s
Stop 70 0 0 4 16 33 31

A~ 10




Table 6-2-1(4) Reservoir Operaticﬁlﬁnergy Porduction

LE.L= 80 ALPHA = 4
Iten | S O | 50 w2/ | 60 mss| 70 ni/s | 80 wiss| 80 /s | 100 wi/s
85
124.8
Energy
80 211.34
359,19
{Gkh) 28.71 149.88
75 32.92 174,06
Mt Wet 16.98 18.21
70 29.65 34.20
LT 1
ora 379.77 | 313.45
85
;Power :
123.1
{HY) 80 123.3
136.6
100.4 - 106.95
U:Dry/ave| T8 100.7 | 108.88
107.4 122.8
M:u
et /4ve T 847
Lidax. - 70 78.2 59.5
81.7 107.5
85
60.7
Water 80
Le\?el 76.0 .
(m) 75 61.8 60.5
o 72.6 71.1
A 61.1 80.3
L.t Ave. 68.3 67.9
THL = 27.0
Legend: U = Upper Column
M = Middle Column
1. = Lower Column

A~ 11




af

Item ”™ 50 wi/s | 60 m/s1 70 w/s| 80 /s | 90 w/s | 100 #/s
85
P(-:wér 80 - 0.5408
D;schar_ga (2.392 ) | (1.8912)
75 0.5836 0.5274
(1.6858) {1.1022) | (1.1584)
(108 =) {0 0.5604 0.5158
{1.177 ) 10.6817 ) (0.6512)
Spilling 85 L
Water . 30 : 7.5
(m./s ) 75 11,2 7.7
70 15.0 4.8
85
7 .Months of 80 _ 4
‘Generat'n 5 99.3%
Stbp . 3 "
70 99.5% | .96.9%
2 13

A - 12




Tahle 6-2-1(5)

Reservoir Operation/Energy Porduction

LWL = 60 ALPHA = §
Teen | oS O Y 50 nrs| 60 m/s| 70 m/s| 80 wi/s| 90 w/s | 100 wi/s
85
147.86
Enexrgy
80 221.32
o 369.19
(G¥R) 20.71
75 34,84
U : Dry 333. 31
M Wet 16.938 17.92
L : Total Fit 31.53 | 35,10
291.06 318.13.
‘ 85
Power ’
o 153.85
(HW) 80 154.15
4 170.7
125.4 $33.72
U:Pry/fave 75 125.9 - 136.08
H:Wet /Ave | 134.3 _133.5
o ‘ : 96.4 105.5
Lidfax. 1 pp 97.7 | 111.0
102.2 120.1
85
Water 80
Level
(m) ?5 61-5
—— . 72.6
R 80.9 | 0.3
I._ s Ave,- : 68.3 87.7
THL = 27.0m |
Legen? - U = Upper Column
M = Middle Column
L =

A - 13

Lower Column




50 m/5

60 ni/s

NN 10 /s | 80 w/s| 90 w/s|100 wi/s,
85
Power B
Discharge 80 )
75 0.5836
(1.6838) {1.1022)
(10¢ ) 70 0.5600 0.5157
(1. 177 ) {(0.617 ) | (0.6612)
Spilling 85
Water ™ 830
(/s ) 75 7.8
: 70 11,3 3.0
. . -85 :
Months of a0
Generat'n 75 3
Stop 0 2 13

aA - 14




lahle 6-2-1(6) Reservoir Operation/Energy Porduction

LH.L=60  ALPHA =6

ren | STV so s | 6o wsst 0 wmss| a0 mss| S0 tis| 100 w/s
85
Energy _ 147.86
80 _ . 797.15
_ 1 315,00
- (KR ' 20,71 :
75 36.31
U : Dry ‘ 342.12
M : Wet ' 16,98 17.88
L. rorar] 0 32.94 | 3534
299.56 | 319,37
85
Powaz_' :
- _ 184.62
(KD 80 | _ 184,95
' 1 204.9
: 150.5 | 160.43
U:Dry/ave| 15 - 151.0 | 163.32.
T 161.1 | 184.2
H:Wet /A
et /hve 75.7 | 110.0
L:Max. 70 1i7.2 | 118.8
| 12%.6 122.6
85
Water 80
Level . ' '
{m) ' . 61.6
L s 1 7126
Ut 0.9 80,3
1. : :Ave. £8,3 67.6
THL = 27.0m
Legend: ¥ = Upper Column
M = Middle Column
L = Lower Column

A ~ 15



Teen | o O | 5o w/s| 60 m/s| 70 /S| 80 w/s| 90 wi/s | 100 w/s
85
Pouver
Discharge 80 .
75 0.5836
{1.6858) (1.1022)
{108 of) 70 0.5600 0.5155
{0.617 ) j (0.6615)
Spilling 8%
Water 80
(#/5) 75 5.2
_ 70 8.5 2.2
a5
Months of 80
.Generas'n .
' Stop 75 3
70 86.4% |
2 i3

A - 16




fable 6-2-1(7) Reservoir Operation/Energy Porduction

LE.L=65  ALPHA =4

Trem | W 50 wrs| 60 mss| 70 w/s| 80 m/s| 90 wi/s| 100 m/s
85
. 24,30
Energy
80 35.70
360. 01
(GHh) .
15
U : Dry ‘ : '
M : Wet _ ‘ 16.18
- 70 30.60
: T 1 : '
L+ fora 280,70
85
Power
_ . 122.1
{HW) a0 3 124.1
' 136.8
U:Dry/ave] 19
M:Wet /Ave
. 73.3
L:Max. . TO 79.3
81.7
85
, . 65.1
Water 80
Level _ : 76.3
(ﬂl) 75
U :Min. ' '
o 70 66.1
L : Ave. 68.9
THL = 27.0m

Legend: U = Upper Column
M = Middle Column

L = Lower Column

A - 17



Teem | oS U1 oo ss!| so mss| 10 mss| 80 mss ) 90 m/s 00 niss
85
Power 80 0.8024
Dischargel(p, 392 ) | (1.5896)
75 '
(109 #2) 70 0.8722
{0.8138)
Spilling 83 -
Water 80 7.3
(/s ) 75
70 15.7
‘85
99,02
Months of 80 4 -
gin:rat- 'n 75
o)
- "98.2%
70 Bt

A - 18




Table 6-2-1(8) Reservoir Operation/Energy Porduction

LU.L=65  ALPHA = 5

Ttem - Nmﬂf 50 m/s | 60 mi/s| 70 w/s| 80 w/s| 90 w/s| 100 m/s
85
Enetgy 24,30
' 80 ‘ _ 37,14
368.61
{GHh)
79
‘U : Dry
M 1 Wet 16.18
L : Total Fit, :32160-
, 292.70
a5
Power
152.65
{ Hi) 30 155.17
' 17017
U:Dry/ave] 15
M:Wet /Ave
) . 91.6
LiMax.- 70 ' 99.1
102.2
83
85.1
Water - 80 :
Level 6.3
U':'Min. ” 86.1
L.: Ave. : - 68.9
THL = 27.0m L
egend: U = Upper Column

=
L]

Middle Column

Lower Column

o
L]

a - 19



of

50 /s

Irem 60 /s | 70 ai/s| 80 wi/s| 90 mi/s {100 m/s
NUL :
85
“Power 80 0.8024
Discharge (2. 3920) J (1.5896)
75
(108 ) | 4 0.3010.
{0.9690)
Spilling 85 '
‘Water 80 5.0
(mr/s ) |15
B 70 11,8
85
-Months of 30 8
Generat'n 75
Stop 70 16

A - 20




Tahle 6-2-1(9) Reservoir Operation/Energy Porduction

L.W,L.= 68 ALPHA = 6

Trem | N U1 50 wers| 60 wrs| 70 m/s| 80 wirs| 90 wrs | 100 mi/s
85
Energy . 24.30
80 : : _ 38.04
374,03
{G¥h) '
75
U: Dry |- ‘ .
M : Wet i6.18
L : Total] 9 .| 34.06
i 301,46
85
Power
' 183,17
(HH) - 80 . 186,22
204.9
U:Dr&/Ave 75
M:Wet /Ave .
. 108. 87
Lidax. 70 118.92
' -122.6
85
61.§
Water . 80
" Level 76.3
(m} _ 75 - '
T : "Min. - 85
L : Ave. _ 58.9

THL = 27.0m _
: Legend: U = Upper Column

Middle Column

Lower Column

-
poow



af

50 w/s

90 /s

100 m/s

Item 60 w2/si 70 ®/s| 80 ui/s
NHL
85
_Power - 80 0.8024
Discharge[() 3920) (1.5896)
75
(10% ) 70 $.2722
(1.177 ) {0.8378)
Spilling |_ 8% '
Water” . 80 3.6
(m/s } 15
7t 8.9
85
Months of 80 7
Generat 'n 75
Stop 70 19.
A - 22




Table 6-2-1{10) Reservoir Operation/Energy Porduction

LW.L=60,61  ALPHA = 4

Teei | N O 1 50 mrs| 60 m/s| 70 w/s| 80 w/s| 90 #i/s | 100 wi/s
167,85
85
219.79
LWL 60 87 64
e | T
LHL 61 358,44
Gith '
{GWh) 50
LYl 60
U : Dry :
M Wet
L : Total 70
140.9
& 142, 5
Power LatL 60 169.2 -
' 122.8 '
&0
( Hi) 123.4
- LHL 81 ' 136.6
U:Dry/Ave 75
M:Wet /Ave
L:dMax. - 70
% | 60.7
LWL 60 : 78.3
Water 8 61,3
( m ) 7% )
i :'Min.
L : Ave. | 70
THL = 27.0m
Legend: U = Upper Column
M = Middle Column
L. = Lower Column



af

60 w/s

trem | o | 90 /s 10 a/s | 80 wi/s| 90 we/s|100 wi/s
85 0.5373
[l 60 (2.7585)
Power &0 0.5732
Dischargef {}L &1 1 (1.8188)
5
(109 a) | 1o
85 1 -
: .
LWL 60 7
Water Lyl 61
{w/s) | 15
70
85 87.1%
LHL 60 12
Months of 80_ 98.'8%
Generat 'nl il 81 5
Stop 75
70
a - 24




fable 6-2-1(11) Reservoir Operation/Energy Porduction

LW.L= 60.67 ALPHA = 5§

een | SO 50 wss | w0 wss| 10 atss | 80 /s | 90 /s | 100 wifs
' T | 75786
85
' 226.99
LkL 60 394,84
Energy o | 146.63
' 220.43
LiL 61 367,05
{auh) -
‘ 75
U : Dry
M : Wet
'L : Total 10
' 176.2
85
i78.18
Power LWL 801 R
) 153.5
: 30
{ HY) _ : 154.2
LWL 61 170.7
U:Dry!Av.e 7
HiWet/ Av:e
L:Max. - 70
85 60.7
LHL 60 78.3
Water 80 §1.3
Level LHL 61 7.1
() 75
T : Min.
L & Ave. 0
THL = 27.0m .
Legend: U = Upper Column
M = Middle Column
L = Lower Column
A -~ 25




Tem | o O\ s0 wss| 60 wzs | 10 wi/s| 80 w/s| 90 wi/s | 100 wifs |
T 0.5373
, LWL 60 (2.7585)
Power 80 0.5732
bischarge! (NI 81 .1 (1.8188)
15
{10 ) 70
85 3.0
LYl 60
Spilling 80 5.0
Water LHL 61
: (m?/ 5 ) 75
70
LWL 60
& 5
Honths of | LHL 61
Generat -n 75
Stop .
)
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Table 8~4  The Planted Area of Paddy for Main Season
by KADA Area and the Remaining Area

(unit: ha)

_ : KADA Area o Remaining Area

Year Province Area % . _Area )4
1974/75 70,286 31,826 45.3 38,460 54.7
1975/76 66,459 28,022 42,2 38,437 57.8
1976/77 62,442 22,374 35.8 40,068 64.2
1977778 169,106 25,955 37.6 43,151 62.4
1978/79 64,470 23,015  35.7 41,455 64.3
1979/80 60,804 20,960 - 34.5 39,844 65.5
1980/81 59,605 22,251  37.3° 37,354 ' 62.7
1981/82 . 43,602 16,275 37.3 27,327 - 82.7
1982783 46,934 21,550 © 45,9 © - 25,384  54.1
1983/84 24,951 4,091  16.4 20,860 83.6
1984/85 33,189 20,051 '60.4 13,13¢. . 39.6

Table 8-5. The Reduction of Plante@ Area of ?addy for Main Season
in Comparison with that in the Previous Year '

(ﬁuiftflha)f
Year Province = . KADA Area Remaining Area
1974775 |
1975/76 -3,827 - 3,804 - 23
1976/77 -4,017 5,648 +1,631
1977/78 +6,664 +3,581 +3,083
1978779 -4,636 - =2,940 1,696
1979/80 -3,666 -2,055 1,611
1980/81 -1,199 . 41,291 ~2,490
1981/82 ~16,003  -5,976 - ~10,027
1982/83 43,332 5,275 1,943
1983/84 21,983 . -17,459 ~5,524

1984/85 +8,238 “¥15,960 . -7,722
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Table 8-9 The Cropped Area of Paddy per Year in KADA

Sub Areca Kemubu/Salor Lemal/Alor Pssir Pasir Mas: . " Total
Paddy Field 21,855 9,605 2,195 . 33,655
Cropped % Cropped % Cropped: % Cropped %

1974/75 136,455 167 13,918 145 3,746 171 54,119 16l
1975/76 34,027 156 11,904 124 3,745 171 49,676 148
1976777 36,819 168 7,468 78 3,521 160 47,808 142
1977/78 35,989 165 11,936 124 3,723 170 51,648 153
1978/79 34,273 157 6,633 69 3,435 156 44,341 132
1979/80 32,232 147 7,195 75 2,975 136 42,402 126
1980/81 29,810 136 9,056 94 2,408 110 41,274 123
1981/82 26,800 123 5,832 61 1,608 73 34,240 102
1982/83 27,565 126 10,010 104 2,696 123 40,271 120
1983/84 16,284 75 7,335 76 2,608 119 26,227 78

Note: The cropped area are those of_both'séason-of main and off.
Figures of percentage show the crop intemsity of amnual -
cropped area divided by the paddy field of Sub Area.

Source: Statistical Digest, KADA
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Table 8-10

‘The Cropped Area of Paddy for Both Season in KADA

(unit: ha, %)
Lemal/
Sub-Area Kemubu/Salor Alor Pasir Pasir Mas Total
Paddy Field 1,855 9,605 2,105 33,655
‘ Cropped Z Cropped 4 Cropped X Cropped = %
Main Season
1974775 19,866 90.9 9,872 102.8 2,087 95.1 31,826 94.6
1975/76 19,866 90.9 6,069  63.2 2,087 95.1 28,022 83.3
1976/77 18,976 86.8 1,618  16.8 1,780 81.1 22,374 66.5
1977/78 18,065 82.7- 5,907  61.5 1,983 90.3 25,955 77.1
1978/7¢ 18,045 82.6 3,194 33,3 1,776 80.9 23,015 68.4
1979/80 17,398 79.6 2,024  21.1 1,539 70.1 20,960 62.3
1980/81 16,807 76.9 4,108  42.8 1,366 62.2 22,251 66:1
1981/82 12,905 59.0 2,160  22.5 1,210 55.1 16,275 48.4
1982/83 14,970 68.5 5,248  54.6 1,332 60.7 21,550 64.0
1983/84 2,266 10.4  .837 8.7 988  45.0 4,001 12,2
Qff Season
1975 16,589 B3.7 4,046 42,3 1,659 79.4 22,293 70.8
1976 14,161  71.4 5,835  61.0 1,658 79.3 21,655 63.8
1977 17,843 90.0° 5,850 - 61.1 1,741 83.3 25,434 80.8
1978 17,924 90.4 6,029  63.0 1,740 83.3 25,692 81.6
1979 - 16,228 81,9 3,439 35.9 1,659 79.4 21,322 7.7
1980 14,834 74.8 5,171  54.0 1,436 68.7 21,442 68.1
1981 13,003 65.6 .4,948  S1.7 1,042 49.9 18,993  60.3
1982 13,895 70.1 3,672  38.4 398 - 19.0 17,965 57.1
1983 12,595 63.5 4,762  49.8 1,364 65.3 18,721  59.5
1984 14,018 70.7 6,498 = 67.9 1,620 77.5 22,136 70.3
Note : Figures of percentage show the crop intensity of annual cropped
area divided by the paddy £ield of Sub Area.
 Source: StatiStical-Digest, KADA



Table 6-11 Banic Data for the Coxrelacion Stidy between
Paddy Yield and Rainfall/Pumping Discharga by
Growing Stage of Paddy - Remubu/Salor Area

. Dates of Paddy
Year Month Rainfall Discharge Growing Stage Yiald
() (10°e) (c/ha)
Jan. 44,1 as.11
Feh. 25.1 35,40
Haz. 17.5 24.43
“Apr. 95.1 0.01
Hay 158.3 33.98 SW-7, SEE-17
1980 Jun. 136.2 34.21 TP-12, RS
Jul. 223.5 36.26
Aug. 268.5 57.54 P5=-5; BS-29
Sep. 218.5 13.79 STH-20-
Ock. © o 256.0 0,38 BV-§ 4,15
Vov. - 375.5 8.54 SW-2, SEE-12
Dec. 752.0 - 7.09 TP-7. RS
Jan. . 26.5 31,03 P26
Feb. 52.5 25.21 RE-TY
Mar. 22.1 . 33.58 STH-10 HV-26. 2.92
ApT. - 82.5 11.40
May 273.5 9.54 SW-7 SEE-17
1981 Jun. 105.8 22.67 TP-17, RS
Jul.’ 128.0 37.76 P3-22
Aug. 35.3 : 34.83  BS-l5
Sep. 126.8 19.25 STH-7 HV~22 . 2,69
Qct. " 1684.0 7.540 . sW-22
Hov. 429.0 13,45 SEE-2, TP-27
Dee, - 845.5 . ", 13.43 - Rs '
Jan. - 25.Q 28,17 P8-26
Feb. o 17.6 24.62 . Bs-T9, sSTW-25
Har., 50.0 18.42 BY-126 Lo 2,44
Apr. 40,4 9.91 - SH-16, SEE-24 '
May 100.5 29.83. TP-21, RS
1882 °  Jum, 153.6 . : 29,82 PBS-~1&’
Jui, 330.1 ’ 20.70 .. BS=12
Aug, - 237,10 .- . 30,94 STW-19 _
Sep. 233.5 16.73 EV-18 . 3.462
Oct. 242.9 9.73 :
Hov. 325.9 . . 13,27 SW~20, SEE-30.
Dec, 626.1 12,96 TP-25, RS
Jan, 86.5 . 37.51
Feb. . 1o.5 37.84 Ps—lﬁ :
Mar, 96.8 41.22 HS=~73y STW-BI '
Aoz, 51.7 9,43 HY=-30 3.32
. May 62.4 . 15.64  sH-25 .
1583 Jun. 182.5 39,33 SEE~-5, TP-30
Jul. 305.0 34.08 ES
Aug, - 203.5 39.61 P57
Sep. 244.9 26.05 ° Bs-l ;
Oet,, 176.0 - 16,56 - 8TH-7, HV-27 4.04
Nov. 331.5 2.07 non pain’ seagon cxop
Dec. 1,303.3 0.07 dus to heavy flood
Nots: SW ; Start of watar supply  SEE: " Start of seeding nursery
TP ¢ Stars eof transplanting RS : Rooting scage
PS : Panicle scage BS : Booting stage

STW: Stop of wazer supply HV @ " Harvesting

Source: KADA office



Table 8-12

Main Season Paddy

Paddy Yield and Growth Rate - Kelsntan

Off Season Paddy

Year Yield (t/ha)’ Year Yield (t/ha)
1975/76 1,972 1976 2.680
1976/77 2.432 1977 2,895
1977778 2.510 1978 2.779
1978/79 2.368 1979 2.713
1979/80 2.508 1980 3.114
1930/81 2.478 1981 2.817
1981/82 2,161 1982 3.422
1982/83 1 2.357 1983 3.341
1983/84 S 2.221 1984 2.870
1984/85 2,783 1985 3.026
Average 2,384 Average 2.966

Note: vy = 2,232 + 0.026x

0,026

GR= 3337

= 0,0116 = 1.2%

Source: SEPU

GR =

y = 2.713 + 0.046x

_ 0.046
2,713

= 0,01695 = 1.7%

Table 8~13. Pa&dy Yield and Growth Rate-Kelantan

‘Main Season Béddy-

Off Season Paddy

Year Yield {t/ha) Year ¥ield (t/ha)
‘1970 2.180 1870 - 2.662
1971 2.302 1971 2,795
1972 1.954 1972 2,936
1973 2,267 1973 2,475
1974 - . 2.224 -1974 2,852
1975 1.847 1975 2,567
1976 *1.973 1976 - 2.681
1977 2,429 1977 . 2,896
1978 2.511 1978 2.780
1979 2,369 1979 2,715
180 2.509 1980 3114
Average 2,233 Average

Note: y = 2,349 + 0.0444x

“0.044

GR =539 7

1.9%

" A - 43

2.770

y = 2,653 + 0.0195x%

0.0195

GR = 57655

= 0.7%
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Table 8-17  Production Cost of Paddy per ha. (traditional)
- Market Price -

{unit: M$)

Family labor

Labox Total

" Trem . Materials day Wage Cost
1. Preparation of nurseiy - 5 45.00 45,00
2. Seed 1/ 20.00 1 9.00 29.00
3. Plowing (contract) ~ - - 200,00
4. Transplanting (contract) - - - 225,00
5. Fertilizing 2/ 170.00 3 '27.00 197,00
6. Pestciding & weeding 3/ 134,00 7 63.00 197,00
7. Harvesting (contract) - - - . 330.00
8. Others 4f - - - 74,00

Total : 338.00 16 144.00 1,297.,00
Note:

1/ Seed: 25 kg x $0.75 = $18.75 ¥ $20.00
2/  Fertilizer: Amophos 10 kg/ha

N ' 80 kg/ha
P,0, 30 kg/ha
K20 20 kg/ha

3/ Chemical (to b3 altered)
Furadan 36 10, kg
Rumputox 2.2 kg
. Sumidan 49.4 kg
4/ Transportation from paddy field to mill,

Source: KADA

‘Table 8-18. Production Cost of Paddy per ha. (traditional)
- Economic/Accounting Price -

{unit: H$)
* Family labor

Labor Total
item Materials day -Wage . Lost
1. Preparation of nursery - 5 27 27
2. Seed 17 1 6 : 23
3. Plowing (contract) - - - 172
‘4, Transplanting (contract) - - - 135
5. Fertilizing 146 3 14 162
6. Pestciding & weeding 115 -7 38 153
7. Harvesting (contract) - - - 198
8. Others o e e - - . b4
Total 278 16 87 934

rbl
Note: Conversion factor for agricultural inputs in 0.86,

Shadow rate of unskilled labor's wage dn 0.6,
- guhd,

A - 47



Teble 8-19 Production Cost of Paddy per ha (direct seeding)
~ Market Price -
(unit: M$)
Family labor :
Labox . Total
Ttem Materials day Wage Cost
Land preparation 250 2 18 268
‘Seed 1/ 30 - - 30
Broadcasting 3 =27 27
Pesticide & weeking 140 11 99 239
Fertilizing 2/ 200 2 18 218
Harvesting (contract) - - - 300
Others - - - 54
Total 620 18 162 1,136
Note: 1/ Seeds 40 kg x 0.75§ = §30 : : R
2/ Fertilizer: N = 100 kg, P205'='40 kg, Kzo = 30 kg
Source: KADA
Table 8-20. Production Cost of Paddy per ha. (direct seading)
~ Economic/Accounting Price —
“(unit: M$)
** Family labor -
g - -Labor Total
Ttem Materials day Wage Cost
Land preparation 215 2 11 226
Seed 26 e = 26
Broadcasting - 3 w16 16
Pesticide & weeking 120 11 59. 179
Fertilizing 172 -2 11 183
Harvesting (contract) - - - 180
Others - - - 46
Total 533 18 97 - 856
Note: Conversion factor for agricultural inputs in 0.86.

Shadow rate of unskilled labor's wage in 0.6.

A -
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Table 8-20-1 production Cost of Maize per ha.
-Market Price- Unit:M$

oo frem Materials ~ Labor days Wage Total Cost
1.Land preparation(contracy) - - 250
2.Lime 1/ 83 5 45 128
3.5eeds 2/ - 8 72 72
4.Seeding 200 - - 200
5.Fertilizer3/ T227 8 72 299
6.Weeding 4/ 58 i0 a0 148
7.Pesticontrol 60 10 90 150
- 8.Harvesting - 10 90 90
Total 628 51 459 1,337

[roppp— - - —— o - an

Note: 1/ 2.5 MT 3times
2/ Seeds 20 kg
3/ Urea 220 kg Triple Superhosphate 130 kg
Muriate of potash 70 kg '
4/ Herbicide Mixed paraquart 1.6 kg,Atragine 2.5 kg

Tahte 8-20-2 Production Cost Qf Maize per ha.
-Economic Price  Unit:M$

S 0.1 SO Materials Labor days Wage Total Cost
1.Land preparation - - - 215
2.Line 71 5 27 98
3.Seeds - 8 43 43
4.5eedling 172 - - 172
5.Fertilizer 195 8 43 . 238
6.Weeding 50 10 54 104
7.Pest Control 52 : 10 54 106
8.Harvesting - 10 S4 54

Total 540 51 275 815

fable 8-20-3 Production Cost of Ground nuts per ha.
-Maket Price-= ~ Unit:M$
Family Labor _

Looltem Materials  Labor days Wage Total Cost
1.Land preparation{contract) - - 250
2.85eeding - - 17 153 153
3.S8eeds 1/ 200 - - 200
4.Fertilizer 2/ 293 10 90 383
5.Pest control 65 7 63 128
6.Weeding 3/ 105 20 180 289
7.Harvesting . 47 423 423

Total 667 101 909 1,826

" Note; 1/ Seeds 100 kg
2/ Fertilizer: Sulphate of Amonia 162 kg, Trlpuie ‘Super-
phosphate 122 kg,Muriete of Potash 93 kg Kapor IMT
3/ Herbicide: Lasso 4.6 liter
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fabie 8-20-4 Production Cost of Ground Nuts per ha,
-Econonic Price -

Unit:M§

——————————

Item Materials . Labor days™ Wage
1.Land préparation(contract) - -
2.8eedling - - 17 - 92
3.5edds 172 - -
4.Fertilizer 252 10 54
5.Pest Controel 56 7 38
6.Weeding th] 20 108
7 .Harvesting - 47 254

Total 570 101 546

Table 8-20-5 Production Cost of Tobacco per ha.

~Market Price -

JoJdem Materials
1.Nursery bed 39
2.Mengerek 49
3.Plastik 108
4 .Land preéparation 34
5.Planting _ -
6.Watering -
7.Fertilizer 1/ 350
8.Pest control 244
9 Weeding -
10.Mengasi -

11 .Harvest -
10.0Other 100

Total i 924

Note: 1/ N= 20 kg/ha, pZOS

18
94

104

15
12
15
32
20
37

347

Unit:M$

162
846

936
135
108
135
288
180
333

Mg0=27 kg/ha,B£335 kg/ha

Table 8-20-6 Productién Cost of Tobacco per ha.
- Economic Price -

Item Méterialsl

1.Nursery bed 34
2.Mengerek 42
3.Plastik _ 93
4 .Land preparation 29
5.Planting -
6.Watering -
7.FPertilizing 301
8.Pest control 210
9'Weeding -
10.Mengasi -
11.Harvest S
12.0ther 86
Total 795

unit: M$

Family Labor

o  at e -

L e i =

104
15
12
15

Y

20
- . 37

© 347

A -~ 50

18
94

97.
508

562
81

201
895
108

34
936

135
458
379
288
180
333
100

=168 kg/ha, k20=134 kg/ha

131
550
93
- 29
562
81 -
366 .
291
173
108
200
86



fable 3-20-7 Production Cost of Sorghum per ha.
-Maket Price - Unit: M$

Item Materials Labor days = Wage Total COst

1.Land preparation - - - 250
2.Liming 42 3 27 69
3.Seedling 112 10 90 202
4. Fertilizer 339 8 72 411
5.Pest control 60 -5 45 105
6.Weeding 58 3 27 85
7. Harvesting - 10 90 90
Total 611 39 351 1,212

Table 8-20-8 pProduction Cost of Sorghum per ha.
~Economi¢ Price - Unit:M$

..... Item ___...  Materials Labor days Wage =~ Total COst_
1.Land Preparation - - - 215
2.Liming 36 : 3 16 52
3.Scedling _ 9% - © 10 54 150
4 .Fertilizer 292 8 43 335
5.Pest control 52 5 27 79
6.Weeding 50 ' 3 16 66
7.Harvesting - 10 54 54
Total 526 39 210 951

fable §-20-9 Production Cost of Cabbage per ha.
' -Economic¢ Price - Unit:M$
Family Labor

e -

Item ' Material Labor days Wage  Total Cost
1.Land preparation - 40 360 360
2 .Nursery bed - 12 108 108
3.5eed 1/ 90 - - 90
4 .Mengubah anak benih - 25 225 225
5.Watering 12 108 108
6.Fertilizing (6x)2/ 2, 137 17 153 2,290
7.Pest control 937 49 360 1,295
8.Weeding - 7 63 63
9.Mengganti pokok mati - 7 63 63
10.Harvesting and '

prepare for selling - 10 90 90
“Total 3,162 170 1,530 - 4,692

Note: 1/ 0.2 kg x M§ 90/200gm =M§ 90

2/ Humus SMT x M§ 100/MT .
Nitrophoska Blue Special 2MT x M$ 800/MT ,Urea 80kg x M$ 460/MT

-
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Table 8-20-10  production Cost of Cabbage per ha.
'~ Economic Price - : unit M3

i e e s i em e o e e e

Slem L Materials Labor day_ Wage _ Total Cost
1.Land preparation - 40 216 216
2.Nursery bed - : 12 65 65
3.Seed 77 - - 77
4 .Mengubah anak benih - 25 135 135
5.Watering - _ 12 65 - 65
6.Fertilizing 1,838 17 92 1,930
7.Pest control 804 40 216 1,020
8.Weeding - 7 38 38
9.Mengganti pekok mati - _ 7 38 - 38
10.Harvesting & prepare -
for selling - 10 54 54
Total 2,719 170 919 3,638

Note:Conversion factor for agricultural inputs is 0.86.
Shadow rate of unskilled labor's wage is M$9 x 0.6 M$5 4
‘Production costs. ‘mentioned above tables are estimated

using these rates.
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fable 8-34 Reticulation System Unit Costs in 1977 Year's Price

- ENEX, XRBS =
Unit Costs
KRBS Project (M$ per ha Gross Scheme Area)

North Lemal 3,035 x 0.4 (bris soil) + 2,455 x 0.6 = 2,687
Ulu Lemal 2,455
Upper Ulu Lemal _ 2,455
Sg. Bagan 2,455
Tasek Garu 3, 035 *x 0.16 (bris soil) + 2,455 x 0.84 = 2 548
Sg. Sat _ 2,455
Pertok & Putat Ex. (Panyit) 2,455

Note: Basin irrigation reticulation system costs are based on the
ENEX Main Repotrt Vol.2: Drainage and Irrigation, Appendix 8.

‘Cost {5 per ha Gross
~ Scheme Area)

Electrical and mechanical ‘ 90
Civil

Primary, secondary and tértiary canals (unlined) 469

Primary, secondary and tertlary canals (lined) 836

Primary, secondary and tertiary drains 44

Canal structure : : 379

Drain structure _ ' 219

Bridges, . _1 - 23

Qperation and maintenance facilities 45

Sub~-total (unlined canals) 1,269

x 1.58 multiplierg/ : 2,005

Subntotal (lined canals) ' - 1,636

x 1,58 multipuer?:/ 2,585

Land acquisition (4.5% gross scheme area) 450

Total (unlined canals) ' 2,455

Total (lined canals) _ 3,035

1/: Based on earth lining

2/ Multiplier covers preliminaries and unscheduled items (20%),
contingencies (20%), design and supervision (20%)

A - g3



Tahle 8-3%

On-Farm System Unit Costs in 1977 Year's Price

- ENEX, KRBS -
Unit Costs
. KRBS Project (4§ per ha Irrigation)

North Lemal 833 x 0.4 (bris soll) + 445 x 0.6 = 601
Ulu Lemal 455

Upper Ulu Lemal , . 455
"8g. Bagan 455

Tagek Garu 833 x 0.16 (bris soil) + 445.x% (.84 = 507
S8g. Sat : 455

Pertok & Putat Ex.(Panyit) 455

_Néte: On-Farm system unit costs are baseq on the ENEX Main
Report Vol.2: Drainage and Irrigation, Appendix 9. .

1.

2.

Distribution systems are classified by.flood,
furrow, sprinkler and trickle irrigation type.

Costs. component consist of unlined or lined canal
{class 1, 2 and 3), drains (class 1, 2 and 3),
structures (turnouts, flow, water level) and land
acquisition.

Costs include the preliminaries & unscheduled items
of 20%, contingency of 20% and survey, design &
supervision of 10Z.

Distribution system costs ave tabulated as follows.

$ per ha irrigated Unlined Caﬁals tined Canals

Flood 445 833
Furrow 1,507 2,863
Sprinkler 2,387 23,448

_Trickle 2,869 3,930



Table 8-36 Operation and Maintenance Unit Cost in 1981 Year's Price

~ KADA II East Bank Area -

Conversion
Item Financial Cost Factor Economic Cost
1. Labour Cost M$1,000 M51,000
Canal 703 .
Farm Road 442
On-Farm 804
Sub-Total 1,949 0.6 1,169
2, Pump '
(Kemubu, Booster, Salor) 365 ‘ 0.8 292
Total 2,314 1,461
Irrigable Area 20,092 ha ' 20,092 ha
"0 & M Cost/ha ' 115 M$§. : 73 M$

Note : Depreciation cost of equipment is excluded because of
estimation of replacement costs of pump.

Source: Final Report, KADA II Improvement Project, Kelantan, MOA,
Malaysia, 1982, Page 4.7.

Tabie 8-37 Cousumer Price Index, Peninsular Malaysia

Price Index
. Basic Year Year Price Index 1986/1977

1967 1967 100.0

1970 101.3

‘1975 . 144.0

1976 147.7

1977 154.8 100.0

1978 162,4

1979 168,3

1980 179.5 115,95 (179.5/154.8)
1980 1980 100,0

1981 109.7

1982 116.1:

1983 120.4

1984 125.1

1985 1125.5 o

1986 126.8 . 147.0 (115.95x126.8)
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Tahle 8-406 Capital Cost in 1986 Year's Price
« Market Price -

(unit: M$1,000)

Irrigation Project

Associated with Capital Cost in  Price Index Capital Cost in
Lebir Dam Project 1977 Prices 1986/1977 1986 Prices
North Lemal Phase I 13,096 1.47 19,251

. Ulu Lemal 12,080 1,47 17,758
Sg. Bagan . : 5,074 1.47 7,459
Tasek Garu 65,014 1.47 95,570
Sg. Sat 5,856 1.47 8,608

" Panyit 3,973 1,47 5,840
Kusial 4,025 1.47 5,917

fabie 8-41 Operation and Maintenance Cost in 1986 Year's Price

. — Market Pfice - S
(unit: HS51,000)

Irrigation Project

Associlated with . 0.& M Cost  Price Index 0 & M Cost
Leblr Dam Project - in 1981 Price 1986/1981  in 1986 Prices
North Lemal Phase I 419 1.16 486
Ulu Lemal : 438 1.16 508
Sg. Bagan 186 1.16 216
Tasek Garu . 2,145 1.16 2,488
Sg. Sat 210 1.16 244
Panylt 142 “1.16 - 165
Rusial N 144 1.16 167

A =67



Tabie 8-42  Economic Capital Cost in 1986 Year's Price

(unig: MS$1,000)

Financial Cost Economic Cost

Project F.C L.C Total F.C L.C. Total
MNorth Lemal Phase I 7,700 11,551 19,251 7,700 8,894 16,594
Ulu Lemal 7,103 10,655 17,758 7,103 8,204 15,307
8g. Bagan 2,984 4,475 _37.459 2,984 3;446 6,430
Tasek Garu 38,228 57,342 95,570 38,228 44,153 82,381
S5g. Sat . 3,443 5,165 8,608 3,443 3,877 75420
Panyit : 2,336 3,504 5,840 2,336 2,698 5,034
Kusial 2,367 3,550 5,917 2,367 2,734 5,101

Note: 1. Ratio between foreign currency and local currency is assumed at
40% and 60% based on KADA I1I Main Report, Table 4-24, Page

2. Conversilon factor for construction cost to be used in loeal
-eurrency 1s 0.77. :

3. F.C: TForeign Currency L.C: Local Currency

Table 8-43 Economic 0 & M Cost
(unit: M$1,000)

Financial Economic

Project Cost _ Cost
North Lemal Phasge I 486 389
flu Lemal : 508 406
Sg. Bagan 216 173
Tasek Garu 2,488 1,990
Sg. Sat 244 195
Panyit 185 132
Kusial 167 134

Note: Econmomic costs are estimated using general
conversion factor of 0.8.
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Iahfe 8-44  poonomic Analysis —-- Market Price Base

- {Case 5) {unit: M$ million)
Project Project O & M Repl. Total Incre. Present Worth Value
Year Cost Cogt Cost  Coat Ney Benefit 18% 19%
“1. 1994 4.450 - - 4,450 - ~4.450 -3,771 -3.739
2, 1995 11.115 - - 11,115 - -11.115 ~7.983 -7.849
3..1996 11.115 = - - 11.115 - =11.115 -6,765 ~6.596
4, 1997 11,115 - - 11,115 -  =11.115 =-5.733 ~5,543
- 5. 1998  6.673 - - 6.673 - 6.673 =2.917 ~2.797
6. 1999 - 1.342 - 1.342 5.96 4,618 1.711 1.626
7. 2000 9.55 1.342 - 10.892 11.65 0.758 0.238 0.224
8. 2001  9.55 1.342 - 10.892 14,00 3.108 0.827 0.773
©9. 2002 .19.10 1,342 - 20,442 16.24 -4,202 -0,948 ~0.878
10. 2003 19.10 1.342 - 20.442 18.07 ~2.372 -0.453 -0.417
11, 2204 - 25.93 1.342 - 27.272 18.20 -9.072 -1.469 1,339
12, 2005 18.44 1,342 - 19,782 18.33 -1.452 ~0.199 -0.180
13. 2006 4.07  3.830 - 7.900 30.53 22.630 2.632 2,358
14. 2007 - 6.105 3.830 - 2.935 40.57 30.635 3,021 2.684
15. 2008 4.09  3.830 T 7.920 41.04 33.120 2.766 2,438
16. 2009 - 4,406 - 4,406 46.79 42,384 3.000 2.619
“17, 2010 . -~ 4,406 - 4.406 47.29 42,884 2,573 2,230
18, 2011 - 4,40% - 4,406 47.60 - 43.194 2,196  1.888
19, 2012 - 4,406 - 4.406 48.06 43,654 1.881 1.602
20. 2013 - 4,406 - 4,406 48.16 43.754 1.597 - 1.348
21. 2014 - 4,406 e 4.406 48.29 43.884 1.356 - 1.137
22. 2015 -  4.406 - 4.406 - 48.38 43.974 1.152 0.959
23. 2016 - 4,406 - 4,406 48,53 44,124 0.980 - 0,807
24, 2017 - 4.406 - 4.406 48.63 44,224 . 0.831 0,681
25, 2018 -~ 4,406 2.534 ° 6.940 48.74 41.800 0.669 0,535
26. 2018 . - - 4.406 - 4.406 48.74 44,334 0.59% 0.483
27. 2020 - 4,406 - 45.406 48.74 44.334 0.510 0.403
28, 2021 - 4.406 - 4,406 48.74 44.334  0.430 0.341
29, 2022 S 4,406 S 4.406 48.74 44.334 0.364 - 0.284
30. 2023 - 4,406 - - 47406 48.74 44,334 0.310 - 0.239
31. 2024 S - 4,406 - 4,406 48,74 44.334 0.262  0.204
32. 2025 . c-~ 4,406 8,038 12.444 48,74 36.296 0.181 0.138
- 33, 2026 C = 4.4006 - 4,606 48.74 44,334 0.186 0.142
34, 2027 - 4,406 - 4.406 48.74 44.334 0.160 0.120
. 35.72028 .= A,406 1.367 3.773 48,74 . 42.967 0.129 - 0.099
36. 2029 - 4.406 - 4,406 48.74 44,334 0.115 0.084
37. 2030 - 4.406 - 4.406 48.74 44,334 0.098 0.071
-38, 2031 - c= 4406 - - 4.406 48,74 44.334 0.084 - 0.058
39. 2032 -  4.406 - 4.406 48,74 44,334 0.071 0.049
40. 2033 - 4,406 - - 4,406 48.74 44.334 0,058 0.044
41. 2034 - 4.406 C= 4.406 48.74 44.334 0.049 0.035
. 42, 2035 - 4,406 - 4.406 .48.74 44,334 0.044 - 0.031
43. 2036 - 4,406 - 4.406 48.74 44,334  0.035 - 0,027
44, 2037 - 4,406 - - 4.406 48.74 44,334 0.031 0.022
45. 2038 - 4,406 2.534 6.940 48,74 41.80 0.027 0.018
.46, 2039 - - 4,406 - 4,406 48.74 44,334 0.022. 0.013 "
47, 2040 - - 4.406 - 4.406 48.74 44,334 0.018 -0.013
480 2041 - 4406 - 4.406 48,74 44,334 0.018 - 0.009
49, 2042 . -~ 4,408 - 4.406 48,74 44.334 0.013 0.009
50, 2043 - - 4.406 D 4.406 48.74 44,334 0.013 0.009
Total S b : ‘ +1.014 ~2.480
CEIRR = 0,18 + 0,01 x __ 1-0%4 ~.18.29%

T.014+ 2.480

A -~ 69
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{Case 5) {(unit: }$ million)

Project Project O & M Repl. Total = Incre. "Present Worth Value

Yeay Cost Cost Cost  Cost NPV Benefit 18% 19%

1. 1994 3,835 .- - 3.835 - -3.835 -3.223 ~3,196 -
2. 1995 9,580 - - 9.580 - 9.580 ~6.765 ~6.652
3. 1996  9.580 - - 9.580 - ~-9,580 ~5.685 ~5.544
4, 1997  9.580 - - 9.580 - ~9.580 ~4.778 = ~4.620
5. 1998 5,756 - - 5.756 - 5.756  -2.412 ~2.313
6. 1999 = - 1.074 -~ 1,074  6.65 - 5.576 1.963 1.867
7. 2000 8.240 1.074 - 9.314 11.53 2,216 0.656 0.618
8. 2001 8.240 - 1.074 - 9,314 13,42 4,106 1,021 0,955
9. 2002 16.480 1.074° - 17,554 15.43 -2.1246  <0.444 -0,412
10. 2003 16.480 1.074 - 17.554 16.89 -0.664 ~0.117  -0.107
11. 2204 22,350 1.074 - 23,424 17.00 -6.424 ~0,948 -0.865
12, 2005 15.856 1.074 - 16.93 17.00 ~0.007 -0.001 -0.001
13. 2006 3.510 3.064 - 6.574 28.10  21.526 2.243 2.013
“14, 2007 5.265 3,064 ~. 8,329 3B.00 29.675 2,600 2,311
15, 2008 3.515 3.064 - 6.579 38.36 31.781 2.339 2,063
16, 2009 - 3.525 - 3.525 43.85 40.325 2.492 2.182
17, 2010 .~ 3,535 - 3.525 44.26 40,735 2.118 1,837
18, 2011 -~ 3,535 - 3.525 44.58 41.055 1.794 - 1.544
19. 2012 -~ 3.535 - 3,525 44.04 41.515 1.524 ° 1.299
20, 2013 - 3,535 - 3.525 45,11 41.585 1.281 1.085
21. 2014 - 3.535 - 3.525 45.24 41.815 1.080 1.905
22, 2015 - 3,535 - 3.525 45.31 41.785 0.911 0.756
23. 2016 ~ 3,535 - 3.525 45.43 41.905 0,767 0.633
. 24, 2017 - 3.535 -~ 3,525 45.52 41.995 0.647 0.529
.25, 2018 - 3,525 2.476°  6.001 45.61 39.609 0.511 0.416
26. 2019 -~ 3,525 - 3.525 45.61 42.085 0.459 0.366
-27. 2020 - .3.525 o= . 3,525 45.61 = 42.085 0.383 0.307
28. 2021 ~  3.525 ' - 3.525 45.61 42.085 0.324 - 0,257

.29, 2022 - 3.52% . - 3.525. 45.61 42,085 0.269 0.215
30, 2023 - .3.525 - 3.525 45.61 42.085 0.227 0.177
31. 2024 - 3.525 - 3.525 45.61  42.085 0.194 - 0.147
‘32, 2025 - 3.525 7.853 11.378 45.61 34.232 0.130° - 0.099
33. 2026 - 3,525 - 3.525 45.61 42.085 -0.135 0.101
34, 2027 - 3.525 - 3.525 45.61 42,085 0.114 0.084
- 35. 2028 - 3,525 1.335 . 4.860 45.61 40,750 0.094 = - 0,069
36. 2029 ~-  3.525 - 3.525 45.61 42,086 0,080 0.059
37. 2030 - 3,525 - 3,525 45,61 42,085 .. 0.067 - 0,051
38, 2031 - 3,525 - 3,525 45.61 42,085 0.055 0.042
39. 2032 - 3,525 - 3.525 45.61 42,085 0.046 0.034%
40. 2033 -~ 3,525 - 3.525 45,61 42,085  0.042  0.029
41. 2034 - 3,525 - 3.525 45.61  42.085 0.034 © 0,025
42, 2035 .= 3,525 - 3.525 45.61 42,085 0.029 - - 0.021
43, 2036 - 3,525 - 3,525 45.61 - 42.085 0.025 0.017
44, 2037~ 3,525 ~ 3,525 45,61 42.085 0.021 - 0.013
45, 2038 - 3,525 2,476 6.001 45.61 39.609 0.016 - 0.019
- 46. 2039 -~  3.525 - 3,525 45.61 42.095  ‘0.013 - 0.008
- 47. 2040 - 3,525 - 3.525 45.61 42,095 0.013 - 0.008
48. 2041 - 3,525 = . 3,525 45.61 42,095 0.008 - 0.004
49, 2042 - 3.525 - 3,525 45.61 42,095 0.008 © 0,004
50. 2043 - 3,525 - 3,525 45.61  42.095 - 0,008 - 0,004
" Total e . - ‘ 42,359 -0.239

EIRR = 0.19 + 0.01 x . 2399 L 19.01%

2.359+ 0,239
A =70
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