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Apnex J PROJECT EVALUATION

J. 1 Project Benefit

With the cartying out of the project, direct benefit whic can be
estimated quantitatively are as follows:

a. Benefif due to Increase of agricultural produce

b. Reduction of transportation cost for agriculturél produce
and production materials duec to the improvement of the road
network-

c¢. Erosion control due to construction of the reservoir and
land reclamation

: In. addition 'to the direct benefits stated above, 'following
indirect - effects and/or benefits will be expected ‘to activate the
regional socio-economy: :

a. Increase of procurement for labor and materials due to
~construction :

b. Enlargement of employment opportunities due to Increase of
farming activities

‘¢. Stable supply of agricultural produce due to Increase of
production volume

1.1  Agricultural Production Bemefit

Breakdown of the agricultural production benefit of each case are
shown in Table 1 to 3.

1. 2 Benefit by Improvement of Farm Roads
Lconomizatlon expenses in tran5p9rtation of agricultural products
and  in-put materials and reduction of bruise during transportation are

expected by improvement of the farm roads. Benefit by improvement of farm
road are estimated as shown below.

(1)  Benefit of agricultural products

a) Present transportation volume:

_Crops___ Production #{%) Shipmenl Volume
Grape 100 ton x 0.2 = 200 ton
nnual crops 800 ton 0 12 = 100 ton

- Total = . . ' 300

» means shipment ratlo among the total production in the
project area.

b)'Tofaltcost of tfanspotation
300 ton x 30 US$ = 9,000 US3



(2)

(3}

c) Reduction value of transportation from ploject area to Tarlja
city. '

300 ton x {30 - 20 US$) = 3, 000 US${benefit)
Reduction value of in-put materials |

a) 6,200 ton x 0.085 = 527 ton . - -
b} 527 ton x (30 - 20 US$) = 5.270 US$(benefit} _
# a) means transportation volume of the In-put materials with
project x without project ratio = total in-put materials in
the project area
b} means total input paterials x {reduction value of transpor-
tation) = benefit - S : .

Reduction of bruise
100 ton x 10 x-0.1 = 100 US$
(Present shipment volume of vegetable X reduction value of
transportation x ratia of reduction of bruise) :

Total bhenefit of farm road improvement is estimated 8,370 US$ by

mentioned above items, (1), (2} and (3}.

Estimated Beneflit by Erosion Control

It is estimated the benefit of the erosion control as below,

Benefit of erosion control -

590 ha x 300 US$ / 46 year

{Increased agricultural land x Land value '/ Ploject life)
#Project 1ife 1s excluded construction period.

Evaluation of Project

Project evaluation is made of internal rate of return (in both

financial and economic cases}. Condltions of evaluation are as follows

(1) Exchange rate between the Boliviane and USH is employed USS
1.0 = B.5 3.0, the same conversion rate as in the estimate

of construction cost.

{(2) The 1ife of the project is estimated to 50 yeals from the
commencemnent of the detalled design of the project.

Results of the project’ evaluation(Financial Internal rate of

return, F.I.R.R) at the each cases are shown in Table 1 (1} to {(18) .

The sensitivity analysis 13 also-made with the following cases:

{1) Increased of estimated cost by 10% -

(2) One year relay of the construction peried

(3) Decrease of agricultural production benefits by 104
(4) Combination of (1) and (3) _



{5} Increased agricultural benefit 10%
{6) Decreased estimated cost 10%

o ~ Calculation ‘results of sensitivity analysis is shown in Table
2(1) to (4).



Table J.1 Prlce Variation of Finuncial and Feconomic f01

Agricultural Products

Products | Unit Finaaciai' ‘Economic | Conversion

Price Price Factor '
1. Mize $/kg | 0.17 0.167 0. 98
2. ¥heat $/kg | 0.19 0.185 0. 91
3. Potatoes | $/kg|  0.0% 0.09 1.0
{.Beans $/ke 0.1% 0.16 1.0
5. Tomato $/kg | 0.09 0. 08 1.0
6. Carrot $/kg’|  0.08 - 0.09 1.0
7.0nion $/kg | 0.1l 0.11 1.0
8.Garlic $/kg | 0.43. 0.43 1.0
g Alfalfa | S$/kg| 89.0 8. 90 1.0
10.Grape $/kg ¢. 30 0. 30 1.0

Table J.2 Price Variation of Fimancial and Economic for
Input Supplies _

Input Supplies Unit Financial Economic Conversion -
1. Seed _ .

- Mize $/kg 0.16 0.1% 1.0

- ¥heat, $/ksg 0, 30 0.30 1.0

- Potatoes $/kg 0.11 0.11 1.0

- Beans - $/kg 0. 44 0.44 1.0

- Tomato $/kg 100.0 - 106, 0 1.0

- Carrot $/kg 24.17% 2479 1.6

~ Onion $/kg 35. 5 35,5 - 1.0

- Garlic $/kg 1. 117 1. 11 1.0

- hifalfa $/kg 3.64 3.64 1.0

- Grape $/ha 2,305 2,305 1.0
2.Fertilizer | $/kg. 0. 48 0,40 0,83
3.Bactericide | $/kg 9.0 0. 91
4. Urea . §/ke 0. 46 0.78




Table J.3 Agricultural Production Benefit for each Cases (1)

Case |
. : (UNIT:USS 1, 000)
Crops Area. Produc. |Prod, Val] Cost et Yalue
(ha) {ton)
Kize 183 458 18 28 58
Wheat 183 366 10 It 54
Potato 122 2,257 208 58 148
Beans 122 3T 51 12 38|
Tomato 141 3,034 291 63 223
Onion 58 1. 176 129 32 97
Carrot 61 132 66 17 49
Garlic 651 580 2449 106 143.
Alfalfa 245 | 12,005 245 .22 223
Grape: 479 7. 664 2,299 475 1,823
Total . -1, 101 28, 188 3,681 322 2,858
With Project: ¥ithout Project:
‘Production Value 3,681 Prodection Value 315
Production Cost 822 Production Cost 81
Increased Prod. Val. 3,308
Increased Cost 165
Case 2 - :
o (UNIT:USS 1,000}
Crops Area Produc. .Prod. Yal.l Cost  Het Value
{ha) {ton)
Hize 122 305 52 13 18
Wheat 183~ 366 10 i6 54
Potato 122 2,251 203 58 145
-Beans 183 416 76 18 58
Tomdto 147 3,234 281 63 228
Gnion 98 I, 176 129 32 47
tCarrot Bt 132 66 17 43
Garlie 61 580 249 10§ 143
‘Alfalfa 245 12, 005 245 22 223
Grape: 351 5, 112 1. 714 35% 5, 358
Tolal i 1.519 26. 8412 3,095 | 701 2. 394
¥ith Projeci: ¥ithout Project: :
Production Value 3,095 Production Value 375
Prodyction Cost . 101 Production Cost 87
Inereased Prod. Val. 2,720
Increased Cost hdd
Case §
. L : (UNIT: USS 1,000)
fcCrops Ares Produe. |Prod. Val| Cost Net Vzlue
{ha) {ton)
‘Mize 8l 153 26 7 i3
¥heat 61 122 23 5 18
‘Potato 121 2,219 201 51 144
Beans 122 317 51 12 .38
Tomato 147 3,234 291 63 228
Onion 9% 1,176 129 32 37
Carrot 61 732 66 i7 49
Garlic . 61 580 249 1086 143
1 Alfatfa 245 12,003 245 22 223
Grape - | - 357 5,712 1,714 355 1,359,
Total 1,334 | 28,263 7. 995 577 2,319
¥ith Project: _ Without Project:
Production Yalue 2,995 Production Value 378
Production Cost §77 Production Cost 57
‘{ncreased Preod. Val. 2,621
Increased Cost 620




Table J.3 Agricultural Productidn'Benefit “for eai_:lil Cases (2)

Case { . R
. . (Unit: USEL, 000)
Crops Area Produc.  -Prod.  Val.| Cost Net Valve |-
3 ) {ton}’ L L _
Mize &L - 183 26 1 139
¥heat 1 122 23 5 C 18-
Potato 125 | 2,239 201 Y 144 |
Beans 51 159 23 § 19 |
Tomate 147 3,234 - 29t 63 228
Onion 98 1,178 VIR 32 87
Garrot 61 (k17 R 1 17 LA
Garlic . Bl 580 249 - 108 143
Alfalfa 245 1 - 12,006 SRS 12 223
Grape S3sT b s 118 1,714 - - §5% 1, 35%
Total: C 1,213 26, L10 2,970 . 670 2,299
With Project: ’ Without Project: i .
Production Value 2,970 Production Value. 375
Production Cost 670 Production Cost 97
lnereased Prod. Val. 2,595
Increased Cost 613
Case § N
) : . {UMI1T: USS 1,000
Crops Area | Produc. - Prod. Val.] Cost-  Net Value
R (ha) {ton). : . :
Mize 61 158 26 1 18y
¥heat 61 122 23 5 - 18
Potato i21 2,239 1 201 57 144
Beans b1} - 1597 25 6 14
Tomato 14% 3,23 291 83 218
Onion 98 1,118 179 32 97
Carrot 0 0 0 S SR B
Garlie 61 580 249 106 } - 143
Alfalfa 245 12, 065 <o 245 22 | 223
Graps 357 5,712 1,714 . 355 1,358
Total i 1,212 25, 3718 2. 904 1.5 853 2,251
¥ith Project: ' ~¥ithout Project: .
Productiion Yalue 2,904 Production Yalue 318
Production Cost © 8§53 Production Cost Y
Increzsed Prod. Val. 2,529
Inereased Cost 597
Case § E :
. (UNIT: USS 1, 000)
Crops Atea |Produe. Prod. Val.| Cost- Jlet Value
{ha) {ton} . e _
Mize 61 153 28 1 14
#heat 61 122 | 23 s 18
Potato 121 2,239 201 57 144
Beans 61 158 | 25 I S § )
Terato 74| 1,628 141 32 105
Onion 49 538 1 it 49
Carrot 51 732 66 17 48
Garlic BL] - 580 249 106 1437
Alfalfa 245 12,008 To245 : 22 - . 223
Grape 357 5. 112 1,714 . 355 1,359
Total 1,151 23,916 2,761 523 2,138
With Project: “ Without Project: o
Production Value 2,161 Produetion Value 375
Production Cost §23 Production Cost 57
Increased Prod. Val. 2, 386 ' :
Increased Cost 867



Table J.3° Agricultural Production Benefit for each Cases (3)

Case 1
.. : {UNIT:USS 1, 000)
Crops Area Produc. - Prod. Yal.| Cost Net Yalue
-E , {ha) {ton)
Mize 61 153 26 T 1
Fheat 6§l 122 23 $ i8
Potzto i1 - 2,239 201 51 144
Beans §1 159 25 ] 19
Tomato 14 1.628 141 32 116
Onion 49 552 61 16 {5
Carrot 0 9 0] 0 0
Garlie 61 580 144 108 143
Alfalfa 245 12, 005 o248 22 223
Giraps 357 5.712 i. 714 335 1, 359
Total 1,090 23. 148 2,691 __ 608 2, 08%
¥ith Project: ‘Fithout Project:
Production Yatue 2,691 Production Yalue 315
Production. Cost 606 Production Cost - 57
Inereased Prod. Val. 2,318 '
Increased Cost 550
Case &
{UNIT: USS 1,000)
Grops Area Produe.  Prod. VYal.| Cost Net Yalue
(ha) {ton)
Mize' 120 300 3l i3 38
¥heat 120 240 48 i0 35
Potato - 120 2,220 200 51 143
Beans 120 31z 50 12 38
Tomato 72 1,584 143 31 112
Onion 47 564 62 15 41
Carrot 0 1 ] Q !
Garlic . ¢ 0 S0} 0 0
Alfalfa 120 5. 880 120 11 10¢
Grape 234 3. 144 1,123 233 891
Total 553 14,844 | 1, 744 382 i, 412
¥ith Project: ¥ithout Project:
Production Yalue 1, 794 Production Value 284
Production Cost 382 Production Cost 13
Increased Prod. Yal. 1,570
increased Cost 349
Case 9-1
{Unit: Ussl, 000)
Crops Area Produc. Prod. Yal.] Cost Net Yalue
- (ha) {ton)
Mize 128 320 54 i £0
Fheat 55 130 25 6 1%
‘| Potato 6% 1,208 108 3 11
Beans 65 169 27 7 il
Tomato 0 9 0 0 0
faion 0 a 0 0 0
Carrot 0 0 0 0 0
Garlic 0 0 0 0 0
Alfalfa 65, 3,185 65 5 53
Grape - 9 0 0 0 0
Total 388 5,007 219 63 716
Kith Project: ¥ithout Project:

- Production Yalue 279 Production Value 12
Production Cost 63 Production Cost 10
-Increased Prod. Val, 207
Inereased Cosi 53

J—-1




Table J.3 Agricultural Productlon Beneflt for each Cases (4)

Case $-2 R
L I (UNIT: USS 1,000)
Crops Area Produc, - Prod. Val.| Cost = Net Yalue
(ha) {ton) : L

I Mize - o 683 | o 118 30| 86,
¥heat 138 AT T 2 40
Potato - 138 2,516 226 £4 |- 162
Beans © 1386 354 ST 14 43
Tomato 0 S0 0 : 07 0
Orion A oy .0t 0 S0
Carrot 0 1. 0} .0 -0
Garlic 0 -0 0 S0 0
Alfalfa 1% b, 664 . 186 12 o124
Grape . 0 : L E T {0
Total o 1. - Bl11 10,488 1. o587 4. . 132 455

¥ith Project: - "¢ . ¥ithout Project: '
Production Yalue 587 Production Value - A ¥}
Prodiection Cost 182 Production Cost -~ i0
Increased Prod. Val. 514

inereased Cost 122



Table J.4 Internal Rate of Return for each Cases (1)

Case - 1
i {Unit: US$)
L PROJECT COSTS . - '
YEAR | CONSTRUCT- © 0 & M INCR. PROD. : TOTAL  |INCR. PROD. | PROJECT
| ION COST i COSTS  :  COST ' L VALUE: RETURN -
b 814,240 0 R 0 bl4, 240 o] -814, 240
2| 8,455,100 ; 0! 0: 3,455,100 0 {-3, 455, 100
81" 9,559,110 : 0: o D 9,559,110 0 [-9,559. 110
415,566,550 : 0 5,566,550 ¢ {-5,566, 550
" 0 79,140 1 768, ooo L 845,140 991, 800 148, 660
6 0 19,140 0 - 765,000 © 845, 140 | 1,322,400 471, 280
) 0 79,140 766,000 : 845,140 | 2,644,800 | 1,799,660
8 0 79,140 1 766,000 : 845, 140 | 8,306,000 | 2,460,860
9 0 79,140 0 - 766,000 > 845,140 3,306,000 | 2, 460,860
1o 0 79,140 ¢ 766,000 : 845,140 | 3,306,000 | 2,460, 860
11 0 79,140 1 766,000 1 245, 140} 3,306,000 | 2,460,860
12 0 79,140 & 766,000 : 845,140 | 3,305,000 | 2,460,860
13 0 19,140 1 766,000 : 845,140 | 3,305,000 | 2,460,860
14 0 - 79,140 : 766,000 : 845,140 | 3,306,000 | 2,460,860
15 8 79, 140 0 786,000 - 845,140 | 3,306,000 | 2,460, 860
18 0 79,140 1. 766,000 1 845,140 ) 3,306,000 | 2,460,860
17 0 79,140 766,000 C 845,140 | 3,306,000 | 2, 460, 860
18 0 79,140 0 766,000 © 845,140 | 3,306,000 | 2,460,860
19. 0 79,140 0 766,000 845,140 | 3,306,000 | 2,460, 880
20 0 79,140 © 766,000 T 845,140 | 3,306,000 | 2,460,860
21 0 78,140 1 766,000 ¢ 845,140 | 3,306,000 | 2,460,860
22 0 78,140 1 766,000 1 845, 140 | 3,306,000 | 2,460,860
23 0 79,140 1 766,000 : 845,140 [ 3,306,000 | 2,460, 860
24 0 79,140 0 766,000 © 845,140 | 3,305,000 | 2,460,860
- 25 0 79,140 : 766,000 © 845,140 | 3,306,000 | 2,460,860
26 ) 79,140 © 766,000 © 845,140 | 3,306,000 | 2, 480, 860
27 8 79,140 © 766,000 © 845, 1401 3,306,000 | 2, 460, 860
- 28 0 78,140 1 766,000 1 845, 140 | 3,306,000 | 2,460,860
- 29 0: 79,140 0 765,000 : 845, 140 | 3,306,000 | 2, 450,860
30 g : 79, 140 © 766,000 0 845,140 | 3,306,000 { 2,460,860
31 0 19,140 © 786,000 : 845,140 | 3,308,000 | 2,460,860
32 0 79,140 © 766,000 : 845,140 | 3,308,000 | 2,460, 850
33 0 79,140 © 765,000 7 845,140 | 3,306,000 { 2,460,860
34 0 79,140 766,000 : 845,140 | 3,308,000 | 2,460,860
35 0 79,140 © 766,000 ; 845,140 | 3,306,000 { 2,460,860
3% 0 18,140 © 766,000 © 845, 140 § 3,306,000 | 2, 450,880
37 0 79,140 0 766,000 © 845,140 | 3,308,000 | 2,460, 850
38 0 79, 140 1 756,000 © 845,140 { 3,306,000 | -2, 469, 860
39 0 79,1401 766,000 © 845,140 | 3,306,000 | 2,460, 860
40 0 78,140 © 766,000 © 845, 140 | 3,306,000 | 2,460,860
il 0 19,140 © 766,000 1 845,140 | 3,308,000 { 2,460,880
42 0 79,140 : 766,000 : 845,140 | 3,305,000 | 2,480, 860
i3 0 79, 140 :° 766,000 1 845 140 | 3,306,000 | 2,460,860
44 0 79,140 © 766,000 : 845 140 | 3,306,000 | 2,460,860
45 0 79,140 © 766,000 : 845,140 | 3,306,000 | 2,460,860
45 0 79,140 © 765,000 : 845,140 | 3,306,000 | 2,460,860
AT 0 79,140 0 766,000 845, 140 | 3,308,000 | 2,460,860
48 0 79,140 0 766,000 : 845,140 | 3,308,000 | 2, 460, 860
48 0 79,140 1 766,000 : 845,140 | 3,306,000 [ 2,460,860
50 79,140 0 - 766,000 0 845,140 | 3,306,000 | 2,460,860 |
19,195,360 3 640, 440 : 35, 235,000 " 58, 01, 440 147,111,000 | 89,045, 560

TOTAL

[NTERNAL RATE OF RETURN

9. 6%




Table J.4 Internal Rate of Return for each Cases (2)

Case -~ 2 .
~ (Unit; US$)
- PROJECT COSTS R e B
YEAR [CONSTRUCT- : 0 & M INCR. PROD. : TOTAL  {NGR. PROD, | PROJECT
{ON_COST COSTS ©  COST b VALUE i RETURN
1 535, 936 ! 0: 0. 535,936 - 0| 535,935
S 21 3,014,640 ¢ 0 0 3,014,640 0 {-3,014,5840
3| 8,340,504 : 0: 0 : 8,340,504 -0 | -8, 340, 504
4| 4,856,920 : 0 : 0@ 4,856,920 0| -4,856,920
5 0 79,140 1 644,000 1 723,140 816,600 | 92,860
§ 0! 79, 140 © 644,000 - 723,140 | 1,088,000 364, 860
1 0C 78,140 1 - 844,000 : 723,140 | 2,176,000 | 1,452,860
8 0 79,540 © 644,000 @ 723,140 ] 2,720,000 | 1,996,860
9 0: 79,140 © 644,000 & 723,140 | 2,720,000 | 1,996,860
10 0: 79,140 © - §44,000 : 723,140 | 2,720,000 | 1,996,860
11 0! 79,140 0 644,000 © 723,140 { 2,720,000 | 1,996,860
12 0: 79,140 © 644,000 : - 723,140 | 2,720,000 | 1,996,860
13 0: 79.140 © 644,000 © 723, 1407) 2,720,000 | 1,996,860
14 0 79,140 0 - 644,000 :  723,140°| 2,720,000 | 1,996,860
15 0 79,140 . 644,000 723,140 { 2,720,600 | 1,996,860
16 0 79,140 © 644,000 : 723,140 | 2,720,000 | 1,996,860
17 0: 78, 140 © - 644,000 1 723,140.] 2,720,000 | 1,996,860
18 0: 79,140 ¢ 644,000 © 723,140 | 2,720,000 | 1,996,860
18 0 79,140 © 644,000 @ - 723,140 | 2,720,000 | 1,986, 860
20 0 79,140 © 644,000 o 728,140 { 2,720,000 | 1,996,360
21 0 79,140 © 644,000 0 - 723,140 [ 2,720,000 | 1,996,860
22 0: 79,140 644,000 : 723,140 { 2,720,000 | 1,996,360
23 0 : 79,140 ©  §44,000 1 . 723,140 | 2,720,000 [ 1,996,880
24 0: 79, 140 © 644,000 : 723,140 | 2,720,000 | 1,996,860
25 0 : 79,140 644,000 ; 723,140 | 2,720,000 | 1,996,860
26 0 79,140 © 644,000 : 723,140 | 2,720,000 | 1,996,860
27 S0 76,140 © 644,000 @ 723,140 | 2,720,000 | 1,986, 860
28 0 - 79,140 644,000 : 723,140 | 2,720,000 } 1,996,860
29 D! 79,140 © 544,000 1 723,140 | 2,720,000 | 1,996,860
30 0 79,140 © 644,000 : 723,140 | 2,720,000 | 1,996,860 }
3 0 78,140 ¢ 644,000 © 723, 140°} 2,720,000 { 1,995,860
32 0 19,140 1 $44,000 © 723,140 | 2,720,000 |- 1,996,860
33 0: 7¢, 140 © 644,000 723,140 | 2,720,000 | 1,996,880
34 0 79,140 0 644,000 : 723,140 | 2,720,000 { 1,996,860
35 0: 79,140 © 644,000 0 723,140 | 2,720,000 | 1,995,880
36 0 79,140 © 644,000 : 723,140 | 2,720,000 | 1,996,860
37 0 79,140 0 644,000 1 723,140 | 2,720,000 | 1,996,860
38 0: 19,140 © 644,000 © 723,140 | 2,720,000 | 1,996, 860
39 0 : 79,140 1 644,000 © 723,140 [- 2,720,000 | 1,996,860
40 0 79,140 © 544,000 : 723,140 | 2,720,000 | 1,998,880
41 0: 79,140 ;644,000 : 723,140 | 2,720,000 | 1,996,860
42 0 19,140 1 644,000 © 723,140 | 2,720,000 | 1,994,860
43 0: 79, 140 © 644,000 : 723,140 | 2,720,000 | 1,995,860
44 0 19,140 ¢ 644,000 1 723,140 | 2,720,000 ! 1,994,360
45 0 79, 140 ¢ 644,000 ; 723,140 | 2,720,000 | 1,996,860
48 0 79,140 © 644,000 @ 723,140 - 2,720,000 | 1,996, 860
A7 0 : 79,140 © 644,000 : 723,140 | 2,720,000 | 1,996,860 |
48 0: 79,140 1 544,000 : 723,140 [ 2,720,000 | 1,996,860
49 0: 79,140 © 644,000 ;723,140 | 2,720,000 | 1,996, 860
50 0 79,140 © 644,000 © 723,140 [ 2,720,000 | 1,996,860
TOTALl 16. 748, 000 : 3,640, 440 - 29,624, 000 :'50, 012, 440 121,040,000 | 71,027, 560

INTERNAL RATE OF RETURN

3. 0%

310




Table J.4 1Internal Rate of Return for each Cases (3)

Case - 3
: {Unit: USS$)
_ _ - PROJECT COSTS

YEAR [ CONSTRUCT- © 0'& M INCR. PROD. . TOTAL INCR. PROD. | PROJECT

10N COST © COSTS  °  COST _ VALUE RETURN
L 507, 008 : 0 0 507,008 0 ~507, 008
25 1,851,920 0 0% 2,851,920 0§ -2, 851, 920
31 7,880,812 0 0 7,890,312 o 1-7,890, 312
4} 4,594,760 : 0 01 4,594,760 0 | -4,594,760
5 0! 79,140 1 $20,000 699, 140 786, 300 87, 160
6 0: 79,140 ©. 620,000 ¢ 699, 140 | 1,048, 400 349, 260
1 0 79, 140.: 620,000 © 699,140 [ 2,096,800 | L, 397,660
3 0 79,140 ¢ §20,000 1 699,140 | 2,621,000 1,921,860
9 0 79,140 1 620,000 @ 699, 140 | 2,621,000 | 1,921,860
10 0 79,140 1 620,000 @ 699, 1400 2,621,000 | 1,921,860
11 0 79,140 0 $20,000 @ 699,140 ¢ 2,621,000 | 1,921,860
12 0 79,140 ¢ 620,000 © 699,140 | 2,821,000 | 1,921,360
13 0 79,140 520,000 : 699,140 | 2,621,000 | 1,921, 860
14 0 19,140 0 520,000 © 699,140 | 2,621,000 | 1,921,860
15 0 79,140 1 620,000 : 699, 140 { 2,621,000 | 1,921,860
16 0 79,140 1 620,000 : 699,140 | 2,621,000 [ 1,921,860
17 0 79,140 ©  £20,000 © 699,140 | 2,821,000 | 1,921,860
18 0 18,140 1 620,000 © 699,144 | 2,621,000 | 1,921,880
19 0 79,140 ¢ 620,000 © 699,140 | 2,621,000 | 1,921,860
20 0 79,140 1 - 620,000 © 599, 1407] 2,621,000 | 1,921,860
21 0 79,140 © 626,000 © 899,140 | 2,521,000 | 1,921,360
22 0 79,140 © 620,000 © 699,140 | 2.621,000 | 1,921,860
.23 0 79,140 © 620,000 @ - 699,140 ) 2,621,000 | 1,921,860
24 9 79,140 1 §20,000 ©  §99,140 | ‘2,621,000 [ 1,921,860
25 0 78,140 0 . 620,000 : 699,140 | 2,621,000 | 1,921,860
26 0 79,140 1 620,000 @ 699,140 | 2,621,000 | 1,921,840
21 9 79.140 © 620,000 ©  £99, 140 | 2,621,000 [ 1,921,860
28 0: 79,140 0 520,000 : 699,140 | 2,621,000 | 1,921,860
79 0: 79,140 ° 620,000 © - 599,140 | 2,621,000 ] 1,921,860
30 0: 79,140 1 §20,000.0 699, 140 | 2,621,000 | 1, 921, 850
31 0 79, 140 1 620,000 © 699,140 | 2,621,000 | 1,921,860
32 0 79, 140 © 620,000 @ $99,140 | 2,621,000 | 1,921,860
33 0 79,140 © 620,000 : 699,140 | 2,621,000 | 1,921,860
34 0 70,140 © 620,000 © 699,140 | 2,621,000 | 1,921,860
3% 0 79, 140 © 620,000 :  §99,140 [ 2,621,000 1,921, 860
36 0 79, 140 © 620,000 : 689,140 | 2,521,000 | 1,921,880
31 0 78,140 © 620,000 @ 539,140 | 2,521,000 | 1,921,880
38 0 79,140 © 620,000 0 §99, 140 | 2,621,000 | 1,921,860
391 0 79,140 §20,000 © 699,140 | 2,621,000 [ 1,921,860
40 0 79,140 0 620,000 : 699,140 [ 2,621,000 | 1,921, 860
Al 0 19,140 © 520,000 © 699,140 | 2,621,000 [ 1,921,860
Y 0 79, 140 1 620,000 © 699,140 | 2,621,000 | 1,921,860
43 0 79,140 © 520,000 © 699,140 | 2,621,000 | I, 921, 869
44 0 79, 140 1 620,000 : 699,140 | 2,621,000 | 1,921,860
45 0 79,140 © 620,000 : 599,140 | 2,821,000 | 1,921,360
48 0 79,140 © 620,000 : 699,140 | 2,621,000 | 1,921, 8680
41 0 79, 140 0 620,000 : 699,140 | 2,521,000 | 1,921,850
48 0 79,140 © 620,000 1 699,140 | 2,621,000 | 1,921,880
49 0 79,140 620,000 0§95, 40| 2,621,000 1 1,921,360
50 D 19,140 - 620,000 1 698 140 | 2,521,000 { 1,92{ 860 |
TOTAL] 15,844,000 3, 640, 440 - 28, 520,000 A3 004, 440 16,634, 500 | 68, 630, 060

INTERNAL RATE OF RETURN

. 1%




Table J.4 Internal Rate of Return for each Cases (4)

Case -~ 4
) (Unit: US$)
u PROJECT COSTS o A T
YEAR [ CONSTRUCT-: 0 & M INCR, PROD. :° TOTAL INCR. PROD. PROJECT ..
[ON CosT COSTS : COST - YALUE - ~RETURN,
{ 492,000 : 0 0 492,000 _.0 =492, 000
21 2,732,000 0: 0 2,732,000 0 |=2,132,000
31 1,969,000 ¢ 0 0: 7,569,000, .0 {-17,569,000
4 | 4,392 000 : 0: 0 ;4,892,000 0| ~4, 992, 000
5 0 79,140 © 613,000 . 692,140 718, 500 86, 360
g g 79,140 : 613,000 - 682,:140 { 1,038,000 345, 860
T 0 74, 144 : 613, 000 597,146 | 2,075,000 1,333;866
8 0 79,140 1 613,000 3 £92. 140 |. 2,595,000 | 1,902,860
9 0 79, 140 : 613,000 : 692,140 | 2,595,000 | 1,902,860
10 0 79,140 : 613,000 : 692,140 2,595,000 1,902, 860 .
11 0 78, 140 : 613,000 ©  §92,140 2,595,000 | 1,902,860
12 0 79, 140 : §13, 000 : $92.-140 | 2,595,000 | 1,902,860
13 0 74, 140 : 613,000 - 692,140 2,585,000 1,402,860
14 0 79, 140 - 613,000 : 692,140 | 2,595,000 | 1,902,860
15 0 79, 140 : 613,000 : 692,140 2,595,000 | 1,902,860
15 0 19,1400 . 613,000 : 592, 140 } 2,595,000 | 1,902,860
17 0 79, 140 : 513,000 : 682, 140 | 2,595,000 | -1, 902, 860
18 0 79, 140 ¢ §13.000 © 692,140 | 2,595,000 | 1,902,860
i9 0 74, 140 §13,000 ¢ £92, 140 | 2,595,000 1,902,880
20 0 79, 140 : 613,000 : 692,140 | 2,595,000 | 1,902, 860
21 it 79, i40 : 613,000 : 692,140 | 2,595,000 | 1,902,860
22 Q 79,140 ! £13,000 : §92, 140 | 2,595,000 | 1,902,860
23 0 79, 140 613,000 : 692,140 1 2,595,000 1,902, 860
24 il 7%, 140 : 613,000 © 692, 140 | 2.595,000 | -1, 902,860
25 8 79, 140 613,000 : 692, 140 [ 2,595,000 I, 902, 860
26 ] 79, 140 - 613,000 : 692, 140 1 2,595,000 | "1, 302, 8680
27 0 79, 140 : 613,000 ° 692,140 { 2,595,000 1, 302, 860
28 G 79,140 . 613,000 §92, 140 | 2,595,000 1, 9025860
29 0 79, 140 - 613,000 ; £92, 140 ] 2,595,000 | .1,902,860
30 0: 79, 140" 513,000 : 692, 140 | 2,595,000 1 1,902,860
31 ] 79, 140 : 613,000 : 692,140 | 2,595,000 | 1,902,860
32 0 79,140 © . 613,000 : §92,.140 .} 2,595,000 § 1, 902,860
33 0 79,140 . 613,000 : 692,140 1 2,595,000 | 1, 902, 360
34 0 79,140 ¢ 613,000 : - 692,140 | 2,595,000 | 1,902, 860
35 6 19, 140 ¢ $13,000 ° 692,140 1 2,595,000 § 1, 902, 860
36 0 19, 140 : 613,000 - 692,140 | 2,595,000 [ 1,902,860
37 ] 79, 140 613,000 : 692, 140 2,595,000 1,902,860
33 ¢ 19, 140 ° 513, 040 ¢ §92: 140 | 2,595,000 | 1, 902(869-
.39 0 19,140 : 613,000 - 692,140 2,595,000 | ‘1,902,860
40 0 78, 140 : 613,000 : 692, 1401 2,595,000 | I, 902,860
41 0 79, 140 613,000 : 692, 140 | 2,595,000 | 1,902,860
42 0 78, 140 : £13,000 : 682,140 "2,995,000 | 1, 902,860
43 0 79,140 © 613,000 : 592,140 2,595,000 1,902,860
44 6 79, 140 - 613, 000 692,140 | 2,595,000 1,902,860 |
45 0 79, 140 : 613,000 : §92, 140 | 2,595,000 1 1,902,880
4% t 19, 140 613,000 : 692, 140 | 2,595,000 | 1,902,860
47 0 78, 140 . 613,000 : 632, 140 2,595,000 | 1,902,860
48 ] 79, 140 : 613,000 ©. 592,140 | 2,595,000 | 1,902,880
49 ] 79, 140 : 613,000 : 692, 146 2,595,000 .1;902(6603
50 | 0 79, 140 . 613,000 692, 140 | 2,595,000 1 1,902, 860
TOTAL! 15..185, 000 - 3, 840, 440 28 198, 000 47, 023 440 115,477, 500, §3, 454, 060

INTERNAL RATE OF RETURN

9, 4%

J =12




Table J.4 . Internal Rate of Return for each Cases (5}

Case - §
{init: USS)
PROJECT COSTS
JYEAR | CONSTRUCT- : O & M INGR. PROD. : TOTAL INCR. ‘PROD. | PROJECT
AON COST_:  COSTS : COST : VALUE RETURN

l 479,968 : U 0 479,968 0 -479, 963

21 2,698,820 : S0 ¢ . 2,699,820 0 |-2,699,820

31 7,468,502 ¢ 1 01 1,469,502 0 |~-7.469,502

41 4,348,710 ¢ _ 0 0 4,349,710 0 | -4, 349,710

5 0 £5,800 © - 597,000 : 662,800 758, 700 95, %00

6 0. 65,300 : 587,000 © 652,800 | 1,011,600 348, 800

7 0 65,800 : 597,000 ©  ©62,800 | 2,023,200 | 1,360,400

3 0 65,800 : 597,000 1 662,800 | 2,529,000 | 1,866,200

§ 4 0 65,800 - 597,000 © 662,800 | 2,529,000 | 1,366,200
1. i 65,800 : 597,000 ° 662,800 1 2,529,000 1 1,866,200

“ 1l 0 65,800 : 597,000 : 882,800 | 2,529,000 | 1,366,200
12 0 639, 800 : 987,000 ¢ §62,800 | 2,529,000 | 1,866,200
13 0 65,800 : 597,000 © 662,800 | 2,529,000 | 1,868,200
14 0 65,800 587,000 : 662,800 | 2,529,000 | 1,866,200
15 0 65, 800 ° 597,000 © 662,800 ) 2,529,000 1 i,866,200
16 0 65,800 - 597,000 © 682,800 | 2,529,000 | 1,866,200
117 0 65,800 : 597,000 ¢ 662,800 { 2,529,000 | !.866,200
18 0 65.800 : 597,000 : 662,800 | 2,529,000 | 1,866,200
19 0 65, 800 : 587,000 © 662,800 | 2,529,000 | 1,866,200

© 20 i} 65,800 © 597,000 : 682,800 | 2,529,000 | 1,866,200
21 0 65, 800 : 597,000 ° 662,800 | 2,529,000 | i,3866,200
22 0 §4, 800 : 597,000 - 862,800 | 2,529,000 { I, 868,200
23 0 65.800 0 597,000 © 662,800 | 2,529,800 | 1,366,200
24 0 65,800 : 587,000 © 562,800 | 2,529,000 | 1,865,200
25 2 65,800 © 397,000 ©  6bHZ, 800 | 2,529,000 | 1,866,200
26 0 65,800 : 597,000 :  £62,800 | 2,529,000 | 1,866,200
21 il 65,800 © 507,000 © 662,800 { 2,529,000 | I,888, 200
28} 0. 65, 800 : 597,000 © 662,800 | 2,529,000 | 1,866,200
29 0 65,806 °  §97,000 : 662,800 | 2,529,000 | 1,866,200
30 £ 65,800 : 597,000 © 662,800 | 2,329,000 ; 1,866,200
31 0 65, 800 : 597,000 662,800 [ 2,529,000 { 1,866,200
32 \ 65,800 © 597,000 : 662,800 | 2,529,000 | 1,866,200
33 g 65,500 : 597,000 © 562,800 f 2,529,000 | 1,866,200
34 0 65.800 1 597,000 - 662,800 | 2,529,000 | f, 866,200
35 0 65, 800 : 597.000 : 662,800 2,529,000 | 1,866,200
36 0 65,800 © 597,000 : 662,800 } 2,529,000 | 1,866,200
31 o 63,300 - 597,000 662,800 3 2,529,000 ) 1,866, 200
38 0 65, 800 : 597,000 662,800 f 2,528,000 | 1.866, 200
38 0 65,800 © 597,060 © 662,800 { 2,529,000 | 1,866,200
40 9 65, 800 : 597,000 @ $62.800 [ 2,528,000 1,866, 200
41 0 65, 800 : 597,000 1 662,800 | 2,529,000 | 1,866,200

- 42 0 65,800 : 587,000 © 662,800 ¢ 2,529,000} 1,886,200
43 0 65,800 © 597,000 © 662,800 [ 2,528,000 | 1,866,200
44 9 §5.800 1 507,000 © 662,800 | 2,529,000 { 1.866,200
45 0 65, 800 : 597,000 © 662,800 ; 2,529,000 1,866,200
a1 0 65, 800 : 597,000 © 662,800 | 2,528,000 | 1,866,200
47 ] 65,800 © 597,000 ©  §62,800 | 2,529,000 ] 1,885,200
i8 g 65, 800 . 597,000 : 662,800 | 2,829,000 | 1,866, 200
49 0 $5,800 © 597,000 1 662,800 } 2,529,000 ) 1, 866,200
50 0 §5.800 : 587,000 662,800 | 2,523,000 | 1,866,200
TOTALI 14, 984, 000 © 3,076,800 : 27,462,000 - 45, 487,800 112 540, 500 §7.0582, 100

INTERNAL RATE OF RETURN

9.3%
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Table J.4 Internal Rate of Return for euch Cases (6}

Case - % _
: (Unit: USS)
PROJFCT COSTS R -
YEAR | CONSTRUCT- : O & M - INCR. PROD. : TOTAL ~ [NCR. PROD. | PROJECT
10N COST COSTS  :  COSY b VALUE RETURN
1 468,224 *. 0 0 468,224 | S0 ~468, 224
2| 2,633,760 ° 0: 0: 2,683,760 0 |-2,638,760
$ ] 7,285,736 : 0! 07, 285,736 1 0 =1, 286, 736
4| 4,243,280 0: 0 4,243,280 10| -4, 248,280
§ 0: 65,800 : 567,000 ¢ - 632,800 |  Ti5,800 83,000
6 0: 65,800 1 567,000 ° 632,800 [ 954,400 321,800
7 0 65,800 © 567,000 632,800 | 1,908,800 ; 1,276,000
8 0: 55,800 : 567,000 © 632,800 | 2,386,000 [ 1,753,200
9 0 65,800 1 587,000 : - £32,800 | 2,386,000 [ 1,783,200.
10 0: 65,800 ©. 567,000 :  632,800] 2,386,000 | 1,753,200
1y 0 65,800 © 567,000 : 632,800 | 2,386,000 | 1,753,200
12 0: - §5.800: 567,000 : 632,800 | 2,386,000} 1, 753,200
13 D 65,800 ¢ 587,000 :  632,800.) 2,386,000 | 1,753,200
14 0: 65,800 : 567,000 i . 632,800y 2,386,000 | 1,753,200
15 0: 65,800 ¢ 567,000 : 532,800 | 2,386,000 | 1,753,200
18 0: 65,800 © 567,000 632,800 | 2,386,000 | 1,753,200
11 0: §5.800 : 567,000 © 632,800 | 2,386,000 | 1,753,200
13 0: 55,800 © 567,000 : 632, 800°] 2,386,000 | 1,753,200
19 0! 65,800 : 567,000 : 632,800 | 2,386,000 | 1,753,200
20 0: 65.800 1 567,000 : 632,800 | 2,386,000 | 1,153,200
21 0 : 65,800 © 567,000 1 632,800 2,386,000 | 1,753,200
22 0 : 65.800 : 567,000 1 632,800 2,386,000 | 1,753,200
23 0" 65,800 i 567,000 :  632,800°f 2,386,000 | 1,753,200
1! 0: §5.800 : 567,000 : 632,800 2,385,000 | 1,753,200
25 0: §5.800 : 567,000 : 632,800 | 2,386,000 1,753,200
26 0: 65,800 : 567,000 :- 632,800 | 2,386,000 | 1, 753,200
27 0: 65,800 : . 567,000 : 632,800 | 2,386,000 1,758,200
28 0: §5.800 .  567,000-: 632,800 2,386,000 | 1,753,200
29 0: §5,800 © 567,000 : 632,800 | 2,386,000 | 1,753,200
30 0 : 65,800 1 567,000 @ 632,800 | 2,385,000 } ‘1,753,200
31 0: §5,800 © 567,000 1 632,800 | 2,386,000 | 1,753,200
32 0! 65,800 © 567,000 : 632,800 | 2,386,000 | 1,753,200
33 9 65,800 : 567,000 © 32,800 2,386,000 | 1,753,200
34 0: §5.800 © - 567,000 : 32,800 [ 2,386,000 1,753 200
35 0: 65,800 : 567,000 : - 532,800 | 2,386,000 | 1,753,200}
36 0: 65,800 © 567,000 : 632,800 | 2,385,000 | 1,753,200
31 0: 65,800 1 567,000 :  §32,800-| 2,386,000 1,753,200
38 0: 65,800 : 567,000 : 632,800 2,386,000 1,753,200
39 0: §5,800 | 567,000 - §32,800 | 2,386,000 [ 1,753,200
40 0 §5,800 : 567,000 © 632,800 | 2,386,000 1,753,200
il 0: 65,800 © 567,000 :  63Z,800°} 2,386,000 | 1,753,200
42 0 : 65,800 : 567,000 ©  £32,800 | 2,386,000 | 1,753,200
43 0 65,800 © 567,000  §32,800 | 2,386,000 [ 1,783,200
44 0 55,800 © 567,000 : - 632,800 | 2,386,000 | 1,753, 200
45 0: 65,800 : 567,000 : 632,800 | 2,386,000 | 1,783,200
46 0 £5,800 © 567,000 :  §32,800 | 2,385,000 1,753,200
47 0! §5.800 © 567,000 : 632,800 | 2,386,000 ) 1,753,200
48 0: 65,800 © 567,000 : 632,800 ] 2.386,000 { 1,753,200
49 0! §5,800 1 567,000 1 632,800 | 2,386,000 | 1,783,200
50 0 65,800 © 567,000 : 532,800 | 2,386,000 | 1,753,200
TOTALI 14,632,000 . 3,026,800 ‘26,082,000 : 43, 740, 800 106,177, 000 162, 436, 200

INTERNAL RATE OF RETURN

9. 0%
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Table J.4 -Internal Rate of Return for each Cases (7)

Case ~ 1
{Upit: US3)
- PROJECT COSTS
YEAR [ CONSTRUCT-: 0 & M INCR. PROD. : TOTAL  §NCR. PROD. | PROJRCT
[ON COST CoSTS - COST : YALUE RETURN
Clp 463,424 0 0. 463, 424 0 -483. 424
2| 2,606,760 : 0: 0 2,806, 760. 0| -2, 606,750
3] 1,212,036 : 0" 01 17,212,036 0 | -7, 212,036
c4 4,198,780 0 0: 4,199,780 0 | -4, 199, 780
5 S0 79,1407 550,000 ° 629, 140 - 594, 800 65, 660
B O 79,140 ¢ - 550,000 © 628, 140 926, 400 297, 260
7 0 79,140 ¢ 550,000 © 629,140 | 1,852,800 | 1,223, 660
3 0: 79,140 1 550,000 @ 629,140 { 2,316,000 | 1,686, 860
g 0 79,140 © 550,000 @ $29, 140 | 2,316,000 | 1,686,860
10| 0: 79,140 1 550,000 . 629,140 | 2,316,000 { 1,686, 8360
11 0: 79,140 ¢ 550,000 :  §29, 140 | 2,316,000 | 1,686, 860
12 0 79,140 © 550,000 © 629, 140 | 2,316,000 | 1,686,860
13 0 79,1400 550,600 : 629,140 | 2,316,000 | 1,586,860
u Cp 79,140 0 550,000 ©  §29.140 | 2,316,000 | 1,686,860
15 0 79,140 ¢ . 550,000 > 629,140 | 2,816,000 | 1,685,860
18 S0 79,140 @ 550,000 : 6§29, 140 | 2,316,000 | 1,885,860
11 B 19, 140 - 550,000 :. 629,140 | 2,316,000 | 1,686,860
18 0: 79,140 @ 550,000 : . §2%, 140 | 2,315,000 | 1,686,860
19 g : 79,140 0 650,000 0 629,140 | 2,316,000 | 1,686,860
20 0: 79,140 @ 550,000 ©  §29,140 | 2,316,000 | 1,586,860
21 0 79,140 @ 550,000 © 29,140 | 2,316,000 | 1,586,860
22 0 79,140 0 550,000 : 629,140 | 2,316,000 | ‘1, 686,860
23 0: 79,140 © 550,000 :  $29,140 | 2,316,000 | 1,685,860
24 {0 79,140 0 550,000 © 629,140 | 2,316,000 | 1,686,860
25 C0 . 79,140 0 550,000 0 629,140 | 2,316,000 | 1,686,860
26 0: 79,140 1 550,000 @ 629, 140 | 2,316,000 | 1, 685, 860
27 0: 79, 140 © 550,000 : 629,140 | 2,316,000 | 1,685,860
73 0 79,140 1 550,000 @ 620,140} 2,315,000 { 1,685,860
29 0: 79,140 © 550,000 : 629,140 | 2,316,000 | 1,686,860
30 0: 79, 140 0 550,000 @ 629,140 | 2,316,000 | 1,586, 860 |
31 0: 79,140 0 550,000 © 629,140 | 2,315,000 | 1,686,860
32 S0 79,140 © 550,000 1§29, 140 [ 2,316,000 { 1,686,860
33 0: 79,140 0 550,000 : 629,140 | 2,316,000 | 1,686,860
34 0: 79,140 ¢ 550,000 : 629,140 | 2,316,000 | 1,686,860
35 0! 79, 140 © 550,000 © 629,140 | 2,315,000 | 1,686,880
36 Lo 79,140 © 550,000 : 629,140 | 2,315,000 | 1,586,860
37 0. 79, 140 - 550,000 @ 629,140 | 2,315,000 | 1,686,860
38. 0 79,140 : . 550,000 @ 629,140 | 2,316,000 | 1,686,850
39 0 79,140 1 550,000 : 629,140 [ 2,316,000 | 1,686,860
40 0: 79, 140 © 550,000 © 620,140 | 2,316,000 | 1,688,860
41 0 79,140 © 550,000 © 629,140 { 2,316,000 | 1,686,860
42 0: 78, 140 © 550,000 © 629, 140 | 2,316,000 | 1,686,880
43 0C 79,140 0 550,000 © 629,140 [ 2,316,000 | 1,886, 860
44 0: 79,140 0 550,000 @ 529,140 | 2,316,000 | 1,686,860
45 0 79, 140 : 550,000 : 629, 140 | 2,316,000 | 1, 686, 850
46 0 19,140 © 550,000 © 628,140 | 2,315,000 | 1,686,360
47 L9 79,140 0 550,000 1 629,140 | 2,316,000 | 1,686, 850
48 -0 79,140 © 550,000 @ $29, 140 | 2,316,000 | 1,686,860
49 0: 79,140 0 550,000 : 629,140 | 2,315,000 | 1. 6886, 860
69 0 f: - 79,140 550,000 © 629,140 } 2,316,000 | 1, 686,860 |
TOTAL 14, 482, 000 . 3. 640, 440 : 25, 300,000 * 43, 422, 440 103,062, 000 {59, 639, 550

INTERNAL RATE OF RETURN

8. 8%
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Table J.4 Internal Rate of Return-for'each'caSQS (8)

Case - 8 _
. N {Unit: US3)
PROJECT COSTS o SOy -
YEAR | CONSTRUCT- ¢ 0. & M JINCR. PROD. ; TOTAL INCR.- PROD. .| PROJECT -
1Of COST @ COSTS ‘ COST : b VALUE CRETURN -
vl 438,120 1 0: 01 433120 ) ~433,120
21 2,436,300 ° Qo ¢ - 2,436,300 -0 1~2,436,.300
S 3 6,740,430 ¢ 0: 0. 6,740,430 0| =6, 740, 430
4] 3,925,150 : 0 0 ¢ 8,925,150 | 0 |=3,925, 150
8 0 : 79,140 ¢ 349,000 1 428,140 471, 000 42,860
. 0 : 79,140 349,000 428, 140:{ 628,000 | 199,860
T 0 79, 140" 349,000 1 428,140 | 1,256,000} 827,860
8 0 79,140 349,000 428,140 | '1,.570,000 1,141;860
4 g 19,140 349,000 ¢ - 423,140 | 1;5?6h060_, 1,141,860
10 0 79, 140 349,000 : 428, 140 | 1,570,000 | 'L, 141,860
11 9 i T9,140 0 349,000 428, 1401 1,576,000 | 1,141,860
12 0 79,140 © 349,000 © 428,140 | 1,570,000 | 1,141,860
13 0: 79, 140 © 349,000 428,140 | 1,570,000 | 1,141,860
14 g 19, 140 349,000 : 428, 140 | 1,570,000 | .1, 141,860
15 (1 79, [46 ¢ 349,000 : 428,140 | 1,870,000 | 1,141,860
18 0: 70,140, 349,000 1 428,140 | 1,870,000 { 1,141,860
17 0 79,140 © 349,000 0. 428,140 | 1,570,000.) £, 141,880
18 0 79, 140 - 349,000 @ : 478,140 | 1,570,000 | 1,141,860
19 0: 79,140 @ 349,000 7 428,140 1,570,000 | 1,141,860
207 0 79,140 0 . 349,000 ¢ 0 428,1407) 1.570.000 | 1,141,860
21 0 79,140 © 249,000  428,140.] ‘1,570,000 { ‘1,141,860"
22 R T4, 140 1 - 349,000 428,140 1 1,570,000} 1,141,860
23 0: 79,140 ;- 349,000 : - 428,140 | 1,570,000 | 1, 141,860
24 0 79,140 : 349,000 © 428140 [ 1,570,000 | 1,141,860
28 0: 79,140 © 349,000 : 428,140 | 1,570,000 | 1,141,860
8 0: 79.140 0 349,000 428,140 [ 1,570,000 | 1,141,860
21 0 79,140 349,000 7 . 428,140 | 1,570,000 | 1,141,850
28 ¢ 79,140 0 349,000 > 428,140 | 1,570,000 | 1,141,860
23 0: 79,140 - 349,000 © 428,140 1,570,000 | 1,141,860
30 0 79, 140 349,000 @ - 428,140 1,870,000 1,141,860
31 0: 79,140 0 349,000 © 428,140} 1,570,000 | 1,141,880
32 0 79,140 © 349,000 428,140 | 1,570,000 | 1,141,880
33 0 - 79,149 © 549,000 : . 428,140 | 1,576,000 | 1,141,860
3 ¢ 79,140 : 349,000 428,140 | 1,570,000 | 1,141,860
35 0 79, 140 349,000 - 428,140 { 1,570,000 | .1, 141,860
36 0 79, 140 349,000 - 428,140 1,570,000 7 1,141 860
i1 g 19,146 : 349,000 428,140 1,570,000 | 1,141,860 |
38 G- 79, 140 : 349,000 : 428, 140 1,570,000 1, 141,°860
39 0: 79,140 © 349,000 : 428,146 | 1,570, 000 1, 141.850°1
40 0 19,140 349,000  428,140°] 1,570,000 | 1,141,860
41 0 79,140 349,000 @ 428,140 | 1,570,000 | 1, 141,860,
42 0 79, 140 : 349, 900 : 428, 140 [ .1, 870,000 1,041,860
43 0 79,140 © 349,000 : - 428,140 | 1,570,000 | 1, 141,860 § .
44 0: 79,140 © . 349,000 428,140 |- 1,970,000 | 1,141,860
45 0: 79,140 © 349,000 ;- 428,140 1,570,000 ‘1, 141, 860"
ib 0 19, 140 ¢ 349,000 - 428,140 _1,510,900 ’-1,141;&50,
47 0 - 79, 140 - 349,000 - 428, 140 1,570,000 | 1,141,860
48 0 79,140 1 349,000 © 428,140 | 1,570,000 | 1,141,860
49 0 79,140 : 349,000 : 428,140 1,570,000 | 1, 141860
50 4 - 79,140 ¢ 349,000 - 428,140 .| 1,570,000 1,141, 869_|
TOTALI 13, 535,000 = 3, 640, 440 16,054, 000 . 33,229, 440 169,863, 000 36,635,560
ENTERNAL RATE OF RETURN - 6. 5%
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'I‘éibie J.4 Internal Rate of Return for each Cases (9)

Case - 9-1
, (4nit: USS)
- ___PROJECT COSTS - a

YEAR | CONSTRUCT-: O & M INCR. PROD. . TOTAL INCR. PROD. | PROJECT

| 10N COST : €OSTS  :  COST VALUE RETURYN
I 208, 992 0. 0 208,992 0| -208, 992
21 1175580 : 0 0: 1,175,580 0 [~1,175. 580
8 8,252,438 : 0: 0@ 3,252, 438 0 | -3, 252,438
41 1,893,990 : 0: 0: 1,893,990 0 {-1,893, 990
5 S0 41,160 : 53,000 : 94, 160 124, 200 30, 040
§ 0 41,160 0 - 53,000 : 94, 160 165,600 11,440
7 0 41,160 : 53,000 : 94, 160 207, 000 117, 840
8 Q 41, 160 : 53,000 : 94, 160 207, 000 112, 840
k) 0 41, 160 : 53,000 34, 160 207, 000 112, 840
10 0 41,160 ° 53,000 ° 34, 160 207, 000 112, 849
11 0 41, 160 53,000 : 34, 160 207, 000 112,840
12 0 41,160 ° 53, 000 : 94, 160 207, 000 112,840
13 0 41, 160 : 53,000 : 94, 160 207, 000 112, 840
14 ) 41,160 : 53,000 : 94, 150 207, 000 112, 540
15 0 41,160 : 53,000 : 94, 160 201, 000 112, 840
1% 9 41,160 : 53,000 0 94,160 207, 000 112, 849
17 0 41,160 : 53,000 : 94,160 207, 000 112, 840
18 0 41,160 ° 53,000 94,160 207, 000 112, 840
1% 0 41,150 ¢ 53,000 - 94, 150 207, 000 112, 840
- 20 0 41,160 : 53,000 : 94, 160 207, 000 112, 840
21 0 41,160 : $3,000 : 94, 160 207, 000 112, 840
22 0 41, 160 : 53,000 : 94, 160 207, 000 112, 840
23 D 41,160 53,000 ° 94, 160" 201, 000 112, 840
24 0 41, 160 ° §3,-000 : 94, 160 207, 000 112, 840
25 0 41,160 1 53,000 : 94, 160 201, 000 112, 840
25 0 41,160 - = 53,000 : 94, 160 207, 009 112, 840
27 0 41,160 : 53,000 : 94, 160 201, 000 112, 840
28 0 . 41,160 : 53, 000 : 94, 160 207, 000 112, 840
29 0 41,160 © . §3,000 ° 94,160 207, 000 112, 840
30 0: 41,160 : 53.000 © 94,150 207, 000 112, 846
31 q 41,160 : 53,000 : 94, 160 207, 000 112, 840
32 0 41,160 : 53, 000 : 94. 160 207, 000 112, 840
33 9 41,160 : 53,000 : 34, 160 207, 000 112, 840
34 0 41, 160 : 53, 000 : 94, 160 207, 000 112, 840
35 9 41,160 53, 000 ° 34, 160 207, 000 112, 840
36 0 41,160 : 53, 000 ° 94, 160 207, 900 112, 846
37 0 41, 160 : 53,000 94, 150 2017, 000 112, 840
38 0 41,160 ° 53, 000 ° 94, 160 207, 000 112, 840
39. 0 41,180 : 53, 000 34, 150 207, 000 112, 840
40 0 41,160 ¢ 53, 000 : 94, 160 207, 000 112, 840
41 0 41,160 1+ 53,000 : 44, 150 207, 000 112, 840
42 0 41, 160 53, 000 : 94, 160 207, 060 112, 840
42 0 41,160 53,000 : 94, 160 207, 000 112, 840
44 0 41,160 : 53,000 - 94, 180 207, 000 112, 840
45 0 1,160 53,000 : 94, 160 207, 000 112, 840
48 0 41,160 : 53,000 : 94, 160 207, 000- 112, 840
17 0 41,160 : 53,000 : 84, 160 207, 000 112, 840
48 - 0 41,160 ¢ 53,000 ° 94, 150 207, 000 112, 840
19 0 41,160 : 53,000 : 94, 160 207, 000 112, 840
R 0o 4L, 180 ¢ 53000 : 94, 160 201, 000 112, 840
TTOTALl 6. 531,000 © 1,893,360 . 2,438,000 10,862,360 1 §.397 800 |-, 464, 560

iNTERHAL RATE OF RETURN

0%

J-1




Table J.4 Internal Rate of Return for each Cases (10}
~ Case -~ §-2 o e
- (Unit: yss$)
' PROJECT_COSTS - ' ; N
YEAR |CONSTRUCT- : 0 & M INCR. PROD. @ TOTAL  [NCR. PROD. | PROJECT . |
{ON COST : COSTS _ ©  GOST _ : __VALUE | RETURN [
1] 250,144 0 0: 250,144 | 6] -250, 144 |
2| 1,407,080 : 0 S0 1,407,060 0 -1, 407,060
3| 3.892,866 0: 0 : 3,892, 866 0 |~8,892,366 |
41 2,265,930 : g 0: 2,266,930 S0 | -2, 266,930
$ 0 19,140 1 122,000 1 201,140 154,200 | -48,940
6 0: 79, 140 1 122,000 ¢ 201,140 205, 600 . 4, 460
7 0 79,140 1 122,000 : 201,140 411, 200 210, 060
% 0 19,140 0 122,000 0 201, 140 514,000 | 312,860
9 0 79,140 0 122,000 0 201,140 | - 514,000 | - 312,860
10 ¢ 79,140 & 122,000 : 201,140 | 514,000 | 312,860
11 0 79,140 1 122,000 © - 201,140 | 514,000 312,860
12 0 79,140 1 122,000 ¢ 201,140 514,000 312, 860
13 0 79,140 ¢ 122,000 0 20t 140 514,000 312, 860
L4 0 79,140 1 122,000 201,140 | 514,000 312, 860
15 0 79,140 1 122,000 0. 201,140 | - 514,000 312, 860
16 0 79, 140, 122,000 : 201,140 514,000 812, 860
17 0 79,140 © 122,000 201,140 514,000 {812, 850
18 0 79,140 © 122,000 © - 201,140 |- 514,000 312, 860
19 0 79,140 1 122,000 @ 201,140 [ 514,000 312, 860
20 0 79,140 1 122,000 © 201,140 514,000 312, 860
21 0 79, 140 1 122,000 ¢ 201, 140 §14, 000 312, 860
22 0 79,140 0 122,000 : 201, 140 514,000 ‘312, 860
23 0 79,140 © 122,000 © 201,140 | 514,000 312,860 |
24 0 79, 140 1 122,000 © 201,140 514, 000 312, 860
25 0 79,140 1 122,000 : 201, 140 514, 000 312, 860
26 0 19,140 1 122,000 :. 201,140 { - 514,000 312, 850
217 0 79,140 © 122,000 0 201,140 514, 000 312, 860
28 0 79, 140 1 122,000 1 201,140 514, 000 312, 860
29 0 79,140 ¢ 122,000 201, 140 514, 000 312,860
30 0 79,140 1 122,000 ° 201,140 514, 000 312, 860
31 0 79,140 @ 122,000 1 201, 140 514,000 | - 312,860
32 0 79,146 © 122,000 © 201, 140 514, 000 312, 869
33 0 19,140 © 122,000 % 201,140 514, 000 312, 860
34 0 19,140 ¢ 122,000 : 201,140  §14,000 312,860
35 0 79, 140 ¢ 122,000 - 201, 140 514,000 312,860
36 0 79, 140 © 122,000 201,140 514, 000 312,880
37 0 79,140 @ 122,000 : 201,140 514,000 | 312,860
38 0 79,140 1 122,000 1 201, 140 514,000 312, 880
39 0 79,140 1 122,000 ¢ 201,140 $14,-000 312, 860
40 0 79,140 © 122,000 : . 201,140 514, 000 312, 850
41 0 79,140 © 122,000 : 201, 140 514, 000 312, 860
42 0 79,140 ¢ 122,800 @ 201,140 514,000 | 312,860}
43 0 79,140 @ 122,000 : 201,140 514,000 | 312,869
44 0 79,140 © - 122,000 : 201, 140 514, 000 312, 860
45 0 78,140 1 122,000 : 201,140 { 514,000 312,860
48 0 79,140 © 122,000 © 201, 140 514, 000 312,860
47 0 79,140 ¢ 122,000 0 201,140 514,000 312, 860
48 0 79,140 © 122,000 © . 201,140 514,000 312, 880
49 0 79,140 © 122,000 201,140 514,000.f 312,860
50 0 19,140 © 122,000 © 201, 140 514,000 312,860
TOTAL] 7,817,000 - 3,640,440 ° 5,612,000 - 17,069, 440 | 22,873,000 | 5,808, 560
2.4%

[NTERNAL RATE OF RETURN
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- Table J.5 Sensifivity Analysis of Internal Rate of Return (1)
Invested Exceeds Estimated Cost 10%

INTERNAL RATE OF RETURN (IRR) =

§.5%

J-13

{Unit: USS)
. PROJECT COSTS

YEAR | CONSTRUCT- : REPLACE- 0 & M INCR. PROD. : TOTAL ~ INCR. PROD. | PROJECT

1 10N COST _ MENT COST @ COSTS  :  COST . VALUE RETURN
1 841,200 0 0 0. 541,200 0] -541, 200
2], 578,400 ¢ 0 0: 0% 2,578,400 ¢ | -2, 578, 400
3] 6,825,500 ! 0 0: 0 : 6,825,500 0 |~6,825, 500
414,022,700 0 0! 0% 4,022,700 -0 ) -4, 022, 700
o8 0! 0: 1,278,000 : 603,000 © 1,891,000 [ 715,087 |~1, 175, 913
b 0 ¢ 73.800 © 613,000 © 586,800 953, 561 266, 761
1 0 ¢ 78,800 1 613,000 - 686,800 | 2,040,546 | 1,349,565}
8 0 0 73,800 1 613,000 : 686,800 | 2,607,220 | 1,920,420
i 0 0: 73,800 : £13,000 1 686,800 | 2,607,220 | [.920,420
10 0 0 73,800 1 613,000 . 686,800 | 2,607,220 | 1,920,420
11 0 0 73,800 613,000 0 686,800 [ 2,607,220 | 1,920,420
12 0 0 73,800 1 §13,000 0 686,800 | 2,507,220 | 1,920,420
13 0 0 73,800 1 613,000 : 686,800 [ 2,607,220 | 1,920,420
BRUEE 0 0 73,800 © 13,000 © 686,800 |- 2,607,220 [ I, 920,420
qS ) 0 0 73,800 1 613,000 © 686,800 | 2,607,220 | 1,920,420
16 0 0 78,800 : 513,000 © 636,800 | 2,607,220 [ 1,920,420
17 0 0 73,800 ©  £13,000 0 686,800 | 2,607,220 | 1,920,420
18 0 0 73,800 © 613,000 0 §85.800 | 2,607,220 | 1,920,420
19 0 0 13,800 : 613,000 :  §86,800 | 2,607,220 [ 1,820,420
20 0 0 73,800 1  §13,000 1 685,800 | 2,607,220 | 1,320,420
-2l 0 0 13,800 © 613,000 : 686,800 | 2,607,220 { 1,920,420
22 0 0 73,800 © 513,000 ; 685,800 | 2,607,220 [ 1,920,420
23 0 0 73,800 1 613,000 @  §85,800 | 2,807,220 | 1,920,420
24 | 0 0 73,800 0 813,000 : 686,800 | 2,607,220 [ 1,920,420
25 0 0 73,800 © 613,000 : 685,800 | 2.607.220 | 1,920,420
26 0 01 73,3005 613,000 © 686,800 | 2,607,220 | 1,920,420
Al 0 @ 73,800 0 - 613,000 0 686,800 | 2,807,220 [ 1,920,420
28 0 ¢: 73,8000 613,000 : 686,800 | 2,607,220 | 1,920,420
19 0 : 0 75,800 ©  §13,000 © 685,800 { 2,607,220 1,920,420
30 0 283,800 73,800 © 613,000 : 970,600 | 2,607,220 { 1,636,620
31 0 0 73,800 1 613,000 : 686,300 | 2,607,220 | 1,920,420
32 0 0 73,800 0 513,000 :  §86,800 { 2,607,220 { 1,920,420
33 0 0: 73,800 : 613,000 : 686,800 | 2,607,220 | 1.970,420
34 0 0 73,800 1 613,000 1 §35,300 | 2,607,220 | 1,920,420
35 0 y 73,800 © 513,000 :  §86,800 | 2,607,220 | 1,820,420
36 0 0 73,800 1 613,000 : 686,800 | 2,607,220 | 1,920,420
31 0 00 73,800 1 $13,000 : 686,800 | 2,507,220 1,920,426
18 0 0 78,800 1 613,000 7 686,800 | 2,607,220 | 1,920,420
39 0 0 73,800 1 613,000 1 686,800 | 2,607,220 | 1,920,420
40 0 0 73,800 . §13,000 ; 686,800 | 2,607,220 | 1,920,420
il 0 0 73,800 ¢ 613,000 1 686,300 | 2,607,220 | 1,920,420
42 0 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
43 9 0 73,800 1 613,000 : 686,800 | 2,607,220 | 1,920,420
44 0 0 73,800 : 613,000 1 686,300 | 2,607,220 | 1,920,420
45 0 0 73,800 © 613,000 : 686,800 | 2,607,220 ) 1,320,420
4% 0 0 73,800 1 613,000 : 686,800 | 2,607,220 | 1,920, 420
4 0 0: 73,8000 613,000 686,800 | 2,607,220 1,920,420
48 0 0 73,800 0 613,000 @ 686,800 | 2,607,220 | 1,920,420
gl g 0 73,800 : 513,000 1 686,800 | 2,607,220 § 1,920,420
501 0. . @i . 73.800°  $13.000: _ 536,800 | 2,607,220 | 1,920,420
TOTALl 13947800 . 734,300 4,594,000 26,198,000 " 47, 048, 600 115,819 554 {68, 766,558




fable J.5 Sensitivity Analysis of Internal Rate of Return (2)

Extended Construction Period by One Year

_ _ < {Unit: USS)
PROJEGT COSTS - - _ B
YEAR | CONSTRUCT- : REPLACE- : 0 & M JINCR. PROD. :- TOTAL  {NCR. PROD. PROJECT -
FON COST MENT COST ® €OSTS ~©  COST . * - | YALUE .| RETURN
! 393,400 : 0 0: 0. 393,600 - 0| -393,600
2] 1,875,200 0: 0 0 1,875,200 0 {1,875, 200
3| 4,966,400 : 0: 0 0 4,966,400 © 0| -4, 986,400
4] 2,925 600 g 0. 0 : 2,925, 600 0 1-2,925,600
5] 2,537,200 : D! 0! o @ 2,537,200 70 [ -2, 537,200
& 0 0: 1,278,000 1 613,000 ¢ 1,891,000 715,087 | -1,175, 913
7 0: 0: 73,800 : 613,000 1 686,800 953,561 | 286,761
8 0 0: 73,800 © - 613,000 1 686,800 | 2,040,546 | 1,353,746
g 6 0: 73,800 © 613,000 :. 686,800 | 2,607,220 ] 1,920,420
10 0 0: 73,800 . 613,000 i  §86,800 | 2,607,220 | 1,920,420
11 0 0 73,800 - 513,000 :  §86,800 | 2,807,220 ] 1,920,420
i? 0 0: 13,800 © 613,000 1 686,800 | 2,607,220 | 1,920,420
13 0 1 73,800 : 613,000 : 636,800 | 2,607,220 | 1,920,420
14 ¢ ¢ . 78.800 : 613,000 : 686,800 |' 2,607,220} 1,920,420 ;
15 0 01 73,800 613,000 : 686,800} 2,607,220 | 1,920,420
16 0 0: 73,800 . 613,000 : 685,800 | 2,607,220 | 1,920,420
11 0 0: 73,800 . 613,000 : 686,800 | 2,607,220 | 1,920.420
18 0 0: 73,800 © 613,000 : 686,800 | 2,607,220 | 1,820,420
19 0 0: 73,800 . 613,000 : 685,800 | 2,607,220 | 1,920,420
20 0 0 73,800 - 613,000 686,800 | 2,607,220 | 1,920,420
21 0 0: 73,800 . 613,000 : 686,800 | 2,607,220 | 1,920,420
22 0 0 73,800 0 613,000 © 686,800 | 2,607,220 1,920,420
23 0 0° 73,800 © - 513,000 i 686,800 [ 2,607,220 1,920.420
24 0 0 15,800 513,000 686,800 | 2,607,220} 1,920,420
29 0 0 : 73,800 © - $13,000 : 686,800 | 2,607,220 | 1,920, 420
28 i 0: 73,800 : 613,000 : 886,800 | 2,607,220 | ‘1,920,420
21 0 0: 73,800 1 613,000 : 686,800 | 2,607,220 | 1,920,420
28 0 0: 73,800 1 613,000 5 686,800 | 2,607,220 | 1,920,420
29 0: 0 73,800 0 613,000 : 686,800 | 2,607,220 | 1,920,420
30 0: 283,800 : 73,800 T 613,000 : 870,600 | 2,607,220 | 1,636,620
31 0 0: 73,800 : 613,000 :. 686,800 | 2,607, 220 } 1,920,420
32 0 0 73,800 :  £13,000 : 686,800 [ 2,607,220 | 1,920.420
33 0 9! 73,800 © 613,000 1 585,800 | 2,607,220 1 1,920,420
34 0 0: 73,800 0 613,000 : - 686,800 | 2,607,220 | 1,920,420
35 0 0: 73,800 © 613,000 © 686,800 | 2,607,220 | 1,920,420
36 0 0: 73,800 1 513,000 1 635,800 | 2,607,220 [ 1,920,420
31 0 0: 73,8000 613,000 : - 686,800 | 2,607,220 | 1,920,420
38 0 6 73,800 : 613,000 . 686,800 | 2,607,220 | 1,920,420
3¢ 0 0 73,800 © 613,000 % 86,800 | 2,607,220 | 1,920,420
40 0 0: 73,800 © 613,000 : 686,800 | 2,507,220 | 1,920,420 -
41 0 0: 73,800 © 613,000 : 686,800 | 2,607,220 { 1,920,420
42 0 0: 73,800 1 613,000 : 685,800 | 2,607,220 [ 1,920,420
41 0 0: 73,800 ©. 613,000 . 686,800 | 2,607,220 | 1,920,420
44 0 ¢ 73,800 0 613,000 0 685,800 | 2,607,220 | 1,920,420
45 0 ¢ 75,800 §13,000 : 686,800 | 2,607,220 | 1,920,420
46 0 0 : 73,800 1 613,000 1 686,800 | 2,607,220 | 1,920,420
47 0 0! 75,800 © 613,000 © 686,800 | 2,607,220 [ 1,920,420
48 0 0: 73,800 © 613,000 © 686,800 | 2,607,220 | 1,920,420
49 0 0: 73,800 © 613,000 . 636,800 | 2,607,220 | 1,920,420
59 0 01 73,800 © ©13,000 ' 686,800 { 2,607,220 | 1,926,420
TOTALI 12,698, 000 : 283,800 :© 4,525,200 : 27. 585,000 : 45 082, 000 113,212,434

68, 120. 434

INTERNAL RATE OF RETURN {IRR) =

9.7% -

J 20




Table J.5 ~Sensltivity Analysis of Internal Rate of Return (3)
| 10% less than Anticipation in Production Benefit

{Unit: USS)
- . PROJECT COSTS

YEAR | CONSTRUCT- : REPLACE- : O & M  INCR. PROD. : TOTAL  |INCR. PROD. | PROJECT

| 10N COST . MENT COST : COSTS  :©  €OST VALUE RETURN
1 492,:000 : 0 0 0 492,000 0 -492,000
2.2, 344; 000 : 0! 0! 01 2,344,000 0 |-2, 344, 000
3| 6,205,000 : 0 0: 0 6,205, 000 8 |~6, 205,000
48,657,000 : 0 0: 9 1 3,657,000 0 | -3,657,000
5 0 0 1,278,000 : 613,000 1,891,000 644,047 [ -1, 248,953
3 0 0 73,800 1 613,000 0 536, 800 858, 841 172, 041
(| 0 0 73,800 1 613,000 : 686,800 | 1,837,546 | 1,150,746
8 0 0 73,800 1 613,000 1 686,800 | 2,347,720 | 1,660,920
9 0 0 73,800 ¢ 613,000 - 686,800 | 2,347,720 | 1,660,920
10 0 0 73,8000 613,000 @ 686,800 { 2,347,720 | 1,660,920
11 0 0 73,800 © 613,000 : - 686,800 | 2,347,720 | 1,660,920
12 0 0 73,800 ¢ 613,000 : 586,800 | 2,347,720 | 1,660,920
13 0 0 73,800 1 £13,000 : 686,800 | 2,347,720 | 1,660,920
- 14 0 0 73,800 613,000 I 685,800 | 2,347,720 | 1,660,920

15 0 0 73,800 © 613,000 :© 686,800 | 2,347,720 | 1,660,920 |

16 0 0 73,800 < 613,000 © - 686,800 | 2,347,720 | 1,660,920
17 0 0 73,800.%  613.000 0 686,800 | 2,347,720 | 1,660,920
18 0 0 73,600 ¢ 613,000 0 686,800 | 2,347,720 | 1,660,920
18 0 0 73,800 613,000 : 586,800 | 2,347,720 | 1,680,920
20 0 0 73,800 1 $13,000. 686,800 | 2,347,720 | 1,660,920
21 0 0 73,800 1 613,000 : 686,800 | 2,347,720 | 1,660,920
22 0 0 73,800 : 613,000 : 635,800 | 2,347,720 | 1,660,920
23 0 0 (73,800 © 613,000 : 586,800 | 2,347,720 | 1,660,920
2 0 0 73,800 1 613,000 : 686,800 | 2,347,720 | 1,660,920
25 0 0 73,800 0 . 613,000 : 686,800 | 2,347,720 | 1,660,920
26 0 0: 73,800 1 613,000 : 686,800 | 2,347,720 | 1,660,920
27 0 0 73,800 © 613,000 © 686,800 | 2,347,720 | 1,660,920
28 0: 6 : 73,800 1 §13.000 :© 686,800 | 2,347,720 | 1,660,920
29 0: 0 78,800 © 613,000 : 886,800 | 2,347,720 | 1,660,920
30 0: 283,800 73,800 © 613,000 : 970,600 | 2.347.720 | 1,377, 120
31 0 0 73,800 0 613,000 © 685,800 | 2,347,720 | 1,660,920
32 0 0 73,800 © 613,000 : 686,800 | 2,347,720 | 1,680,920
33 0 0 73,800 ©  6§13,000 : 686,800 { 2,347,720 | 1,860,920
34 0 0 73,800 1 613,000 ©  £86,800 | 2,347,720 | 1,860,920
55 0 0 73,800 0 613,000 ©  §86,800 | 2,347,720 | 1,680,920
16 0 0 73,800 © 613,000 1 586,800 | 2,347,720 | 1,660,920
31 0 0 73,800 © 613,000 © 686,800 | 2,347,720 | 1,660,920
38 0 0 13,800 © 613,000 © 686,800 | 2,347,720 | 1,660,920
-39 0 0 73,800 :©  §13,000 : 686,800 | 2,347,720 | 1,660,920
40 0 0 73,800 © 613,000 : 685,800 | 2,347,720 | 1,660,920
41 0 0 73,800 © 613,000 : 686,800 | 2,347,720 | 1,660,920
42 0 0 73,800 © 613,000 : 686,800 | 2,347,720 | 1,660,920
43 i 0 73,800 © 613,000 : 686,800 | 2,347,720 | 1,660,920
44 0 0 13,800 1 613,000 : 686,800 [ 2,347,720 | L, 860,920
45 0 0 73,800 © 613,000 © 686,800 | 2,347,720 | 1,660,920
46 0 0 73,800 © 613,000 : 686,800 | 2,347,720 | 1,880,920
47 G 0 73,800 . 613,000 1 586,800 | 2,347,720 | 1.860,920
48 0 0 73,800 © 613,000 :  §85,800 | 2,347,720 | 1,660,920
49 0 0 73,800 © 613,000 : 685,800 | 2,347,720 | 1,660,920
50 .0 0 73,800 © 603,000 686,800 | 2.347.720 [ 1, 660,920
TOTAL! 12, 696,000 © 283, 800 - 4, 53¢, 000 : 28, 198,000 : 45,778, 800 104,292,384 | 58,513, 534

* INTERNAL RATE OF RETURN (IRR) =

9, 0%

J =21




Table J 5 Sensltivity Analysis of Internal Rate of Return (4)
gverlapped (1) and (3)

N (Unit: USS)
—_PROJECT _COSTS
VEAR | CONSTRUGT- . REPLACE- : O & M INCR. PROD. : TOTAL  [NCR, PROD. ) PROJECT
[ON COST MENT COST : cOSTS  : _ COST , VALUE | - RETURN

I | 541,200 : 0 0 : 0 541,200 0 |- =541, 200
2 1 2,578, 400 f ¢ 0 0 2,578,400 0.{-2, 578, 400
31 6,825, 500 ° 0 0 0 6,825,500 0 |-6.825,500
4| 4,022,700 : 0 0 : 0. 4,022,100 0 |~4,022,700
5 0: 0 1,278,000 613,000 : 1,891,000 §44, 047 | -1, 246,953
5 0 0 73,800 @ 613,000 :  £86,800 | . 858,841 112, 041
7 0 0 73,800 . 613,000 : 686,800 | 1,837,546 | 1,150,746
8 0 0 78,800 © 613,000 : 636,800 | 2,343,220 | 1,656,420
9 0 0 73,800 © 613,000 1 686,800 | 2,343,220 | 1,658,420
10 0 0 73,800 . 613,000 : 685,800 | 2,343,220 { 1,656,420
11 0 6 73.800 © 613,000 : 685,800 | 2,343,220 | 1,656,420
12 o 0 73,800 © 613,000 : 686,800 [ 2,343,220 | 1,658,420
13 0 0 73,800 - 613,000 :  £36,800 | 2,343,220 [ 1,856,420
14 0 0 73,800 © 613,000 : 686,800 | 2,343,220 | 1,656,420
15 0 0 73,800 :  £13,000 : 686,800 | 2,343,220 | 1,656,420
16 0 0 73,800 . 613,000 : 686,800 | 2,343,220 | 1,656, 420
11 0 0 78,800 © 613,000 1 536,300 | 2,343,220 } 1,658,420
18 0 0 73,800 © 613,000 : 586,800 | 2,343,220 | 1,656,420
19 0 0 73,800 : 613,000 : 686,800 | 2,343,220 | 1,656,420
20 0 0 79,800 0 613,000 0 686,800 | 2,343,220 | 1,656,420
21 0 0 73,800 © 613,000 © 586,800 | 2,343,220 | 1,656, 420
22 0 0 73,800 . 613,000 : 686,800 | 2,343,220 | 1,656,420
23 0 0 73,800 ;.  513.000: 686,800 | 2,343,220 | 1,656,420
24 0 0 73,800 © 613,000 @ 685,800 | 2,343,220 | 1,686,420
25 0 0 73,800 613,000 :  £86,800 | 2,343,220 | 1,636,420
28 0 0: 73,800 ©  5£13,000 : 586,800 | 2,343,220 | 1,636,420
21 0 0 : 73,800 ©  $13,000 © 686,800 | 2,343,220 | 1,656,420
28 0: 0: 73,800 - 613,000 : 686,800 | 2,343,220 | 1,656,420
29 0: 0 73,800 1 613,000 : 685,800 | 2,343,220 | 1,656,420
30 0 283,800 73,800 © 613,000 © 970,600 | 2,343,220 | 1,372,620
31 b 0 73,860 © 613,000 . 686,800 | 2,343,720 { 1,656,420
12 0 0 73,800 © 613,000 © 686,800 | 2,343,220 | 1,656,420
33 0 0 73,800 © 613,000 : 686,800 | 2,343,220 | 1,656,420
34 0 0 73,800 1 §13,000 : 686,800 | 2,343,220 | ‘1,636,420
15 0 0 73,800 ;613,000 : 686,800 | 2,343,220 | 1,855,420
36 0 0 73,800 © 613,000 1 685,800 | 2,343,220 | 1,656,420
37 0 0 73,800 1 613,000 © 686,800 | 2,343,220 | 1,656,420
38 0 0 73,800 1 613,000 @ 686,800 | 2,343,220 | 1,636,420
39 0 0 73,800 : © 613,000 : 686,800 | 2,343,220 | 1,656,420
40 0 0 73,800 : 613,000 1 686,800 | 2,348,220 | 1,656,420
41 0 0 73,800 © 613,000 :© 686,800 | 2,343,220 | 1,656,420
42 0 0 73,800 ©. 613,000 : 686,800 | 2,343,220 | 1,656, 420
43 0 0 75,800 © 613,000 :  £86,800 | 2,343,220 | 1,656,420
44 0 0 73,800 : 613,000 : 686,800 | 2,343,220 | 1,656,420
45 0 0 73,800 1 613,000 © 686,800 { 2,343,220 [ 1,656,420
a5 0 0 73,800 © 613,000 : 686,800 | 2,343,220 | 1,656,420
41 0 0 73,800 1 613,000 :  §86,800 | 2,343,220 | 1,656,420
48 0 0 73,800 © 613,000 © 586,800 | 2,343,220 | 1,656, 420
49 0 0 73,800 : - 613,000 : 686,800 | 2,343,220 | 1,656,420
50 0 R 73,800 0 £13,000.: 586,800 | 2,343,220 { 1,656,420
TOTALI 13,967, 800 :_ 283.800 @ 4,599, 000 - 28,198,000 : 47,048, 600 104,098,894 157, 050, 294

INTERNAL BATE OF RETURYN (lRR) =

3. 3%

J =22




Table J.5 Sensitivity Analysis of Internal Rate of Return (5)
Increased 10% of Production Benefit

: (Unit: #S3)

_ PROJECT COSTS .

YEAR | CONSTRUCT- . REPLACE- 0 %M  INCR. PROD. : TOTAL  [INGR. PROD. | PROJECT
10N COST  MENT €OST COSTS  ©  COST . VALUE RETURN

1 492,000 : ' 0 0: 0: 492,000 B -492, 000
21 2,344,000 : 0 0 01 2,344,060 0 | -2, 344, 000
§ | 6,205,000 : 0 0: 0 §,205 000 0 |-5. 205, 000
4 1.3,857,000: 0 : 0: Q. 3,657,000 ~ 0} -3, 657, 000
51 B I 0: 1,278,000 : 513,000 : 1,891,000 786, 596 { -1, 104, 404
§ S0 0 13,800 1 613,000 1 £86,800 | 1,048,281 351, 481
7 b 0 73,800 : 613,000 : 686,800 | 2,243,546 | 1,556, 746
8 0 0 73,800 ©  £13,000 : . 685,800 | 2,866,720 1% 2, 179,920
9 0 0 73,800 © 613,000 : 686,800 | 2,866,720 | 2,179,920
10 0 0 73,800 @ §13,000 :  §85,800 | 2,866,720 [ 2,179,920
1 0 0 73,800 0 513,000 ° 686,800 | 2,866,720 | 2,179,920
12 ] a 73,800 0 §13,000 ©  §86,800 | 2,866,720 [ 2,179,920
13 0 0 73,800 © . 518,000 @ 686,800 | 2,866,720 | 2,179,920
14 0] 0 73,800 ° 513,000 : 586,800 | 2,866,720 | 2,179,920
15 0 0 73,800 @ §13,000 © 686,800 | 2,866,720 | 2,179,920
1% 0 i) 73,800 1 613,000 . 686,800 | 2,866,720 | 2,179,920
17 0 0 73,800 1 §13,000 : 686,800 | 2,866,720 2,179,920
1% 0 0 73,800 - 613,000 1 §86,800 | 2,866,720 | 2,179,920
19 0 0 73,800 © 613,000 : 686,800 | 2,866,720 | 2,179,920
29 0 0 73,800 1 §13,000 © 686,800 | 2,866,720 { 2,179,920
21 0 0 73,800 @ 613,000 : 686,800 | 2,866,720 | 2,179,920
12 9 0 73,800 0 613,000 : 686,800 | 2,866,720 | 2,179,920
23 0 | 73,800 1 §13.000 : 586,800 | 2,868,720 | 2,179,920
24 ! 0 73,800 © 613,000 © 586,800 | 2,866,720 2,179,920
25 0 0: 73,800 © 613,000 : 686,300 | 2.865,720 | 2,179,920
25 0 9 73,800 1 - 613,000 . 686,800 | 2,866,720 | 2,179,920
27 0 0: 73,800 © 613,000 : 635,800 | 2,868,720 | 2,179,920
33 0 ) 73,800 © 613,000 © 686,800 | 2.868,720 | 2,179,920
29 0: 0 73,800 © - 613,000 : 686,800 | 2,866,720 | 2,179,920
30 0 2373, 300 73,800 : ¢ 13,000 ¢ 970,600 { 2,866,720 | 1,896,120
31 0 0 73,800 ©  613.000 : 686,800 | 2,866,720 | 2,179,920
32 0 0 73,800 0 §i3,000 :  §86,800 | 2,866,720 | 2,179,920
33 0 0 73,800 © 613,000 1  §86,800 | 2,868,720 | 2,179,920
34 0 0 73,800 © © §13,000 1 $86,800 | 2,866,720 | 2,179,920
35 0 0 73,800 1 618,000 : 686,800 | 2,866,720 | 2,179,920
36 0 0 73,800 © 513,000 :  £86,800 | 2,866,720 § 2,179,920
37 0 6 73,800 1 613,000 1 86,800 | 2,866,720 2,178,920
38 0 0 73,800 © 513,000 © 586,800 | 2,866,720 | 2,179,920
-39 0 ] 73,800 : 613,000 : 686,800 | 2,866, 720 | 2,179,920
40 0 0 73,800 © 513,000 : 536,800 ) 2,866,720 | 2,179,920
41 0 0 73,800 © 613,000 : 86,800 | 2,866,720 | 2,179,920
42 0 0 73,800 © 613,000 : 685,800 | 2,885,720 | 2,179,920
43 0 0 78,800 1 613,000 : 686,800 | 2,866,720 | 2,179,920
44 0 0 13,800 . 613,000 : 636,300 | 2,385,720 | 2,179,920
45 0 0 73,800 1  §13,000 : 686,800 | 2,886,720 | 2,179,920
46 0 0 73,800 : 613,000 :  §86,800 | 2,866,720 | 2,179,920
47 0 0 73,800 :  §13,000 : 636,800 | 2,866,720 | 2,179,920
48 i 0 73,800 © 613,000 © 685,800 | 2,886,720 | 2,179,920
49 0 0 73,800 © 613,000 :- 686,800 | 2,866,720 | 2,179,920
- 50 R R 0 73.800 613,000 - 686,800 | 2,866,720 | 2,179,920
TOTAL 12.698. 000 783,800 . 4,599,000 - 28, 198, 000 - 45,778,800 1127, 347, 383 |81, 568, 583

_ INTERNAL RATE OF RETURN (IRR) =

11, 4%

J—23




Table J.5 Senslitivity Analysis of Internal Rate of Return (6)
Decreased 10% of Estimated Cost

(Unit: USS)

PROJECT COSTS e _
YEAR [CONSTRUCT- : REPLACE- @ 0 & M  INCR. PROD. . TOTAL INCR. PROD. .| PROJECT
10N COST :MENT COST : COSTS ' . COST  : ' VALUE ~ RETURN __
1 442,300 ° 0 ! 0. 442,800 0 =442, 800
21 2,109,600 : 0 0! S0t -2, 109,600 0 {~2,108, 600
31 5 584,500 0 0: 0 5,584,500 .0 |~5,584,500
41 3,291,300 0 0: T 0: 3,291,300 - 0 |-8,281, 800 )
5 0: 0 1,278,000 613,000 : 1,891,000 715,087 | -1,175, 913
6 0 0 73,800 © 513,000 @ - 686,800 853, 561 266, 161
7 0 6 73,800 0 613,000 : 686,800 | 2,040,546 | 1,358,746
8 0 0 13,800 ©  6£13,000 ¢ 686,800 | 2,607,220 | 1,920,420
9 0! 0 73,800 1 513,000 : - 686,800 | 2,607,220 | 1,920,420
10 0 0 73,800 0 £13,000 :  686,800°| 2,607,220 | 1,920,420
11 0! 0 73,800 613,000 : 686,800 | 2,607,220 | 1,920,420
12 0 0 73,800 ©  £13,000 : 686,800 | 2,607,220 | 1,920,420
13 0 0 73,800 . 13,000 : 586,800 | 2,607,220 | 1,920,420
14 0 0 73,800 . 613,000 : §86,800 |- 2,607,220 | 1,920,420
15 0 0 73,800 1 §13,000 1 686,800 | 2,607,220 | 1,920,420
15 0! 0 73,800 ¢ 613,000 686,800 | 2,607,220 | 1,920,420
17 0! 0 73,800 © 613,000 : 586,800 | 2,607,220 | 1,920,420
18 0 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
19 0 0 73,800 ©  £13,000 : 635,800 | 2,607,220 | 1,920,420
20 0: 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
21 0: 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
22 9 0 73,800 . §13,000 © 86,800 | 2,607,220 | 1,920,420
23 0 0 73,800 © 613,000 : 686,800 | 2,607,220 |} 1,920,420
24 0 0 73,800 © 613,000 : 686,800 | 2,807,220 [ I, 920,420
25 0 0: 73,800 © 613,000 . 686,800 | 2,607,220 | 1,920,420
26 0 0! 73,800 © 613,000 : 635,800 | 2,607,220 | 1,920.420
27 0: 0: 73,800 © 613,000 © 686,800 | 2,507,220 | 1,920,420
28 0: 0 73,800 . 613,000 : 686,800 | 2,607,220 | 1,920,420
29 0 0 73,800 ©  §13.000 : - 535,800 | 2,607,220 | 1,920,420
30 0@ 283,500 73,800 © 613,000 : 970,600 | 2,607,220 | 1,636,620
31 0: 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
32 0 0 73,800 1 613,000 636,800 | 2,607,220 | 1,920,420
33 0 0 73,800 © 613,000 ° . 686,800 | 2,607,220 | 1,920,420
34 0 0 73,800 © 613,000 : 686,800 j 2,607,220 { 1,920,420
35 0 : 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420}
36 0: 0 73,800 613,000 1 36,800 | 2,807,220 | 1,920,420
31 0 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
38 0: 0 73,800 © 613,000 686,800 | 2,607,220-] 1,920,420
39 Q0 0 73,800 © 613,000 0 688,800 | 2,607,220 { 1,920,420
40 0: 0 13,800 : 613,000 : 636,800 | 2,607,220 [ 1,920,420
41 0: 0 73,800 @ £13,000 : 686,800 | 2,607,220 | 1,920,420
42 0 0 73,800 © 613,000 : 686,800 | 2,607,220 | 1,920,420
43 0: 0 73,800 0 613,000 : 686,800 | 2,607,220 | 1,920,420 |
44 0: 0 73,800 - 613,000  686,800. 2,607,220 | 1,920,420 |
45 9 0 73,800 © 613,000 : 686,800 | 2,607,220 [ 1,920,420 |
46 1R 0 73,800 @ 613,000 686,800 | 2,607,220 | 1,820,420 |
41 0: 0 73,800 © 613,000 : 686,800 | 2,607,220 |. 1,920,420 |
48 0: 0 73,800 © 613,000 : 636,800 | 2,607,220 [ 1,920,420
45 0: 0 73,800 © 613,000 : - §36,800 | 2,607,220 | 1,920,420
50 0 0 73,800 ° 613,000 :© 685,800 | 2,607,220 ] 1,920,420
TOTAL| 11,428,200 : 283,800 - 4,539, 000 - 28, 198, 000 : 44,509, 000 115 819, 654 | 71. 310,654 |

INTERNAL RATE OF RETURN (IRR) = 11. 0%
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ANNEX K TOPOGRAPHIC SURVEY
KL General

‘ . In parallel with the feasibility study of the project, preparation
of = the topographic maps covering the whole project area on a scale of 1
to 5,000 with contour. Interval of two meters were made under the
technical - cooperation of JICA in 1989. These topographic maps were
compiled on the basis of aerial photography which had been taken in 1987.

o -Dufing the'cburSe of feasibility study, additional survey works
- were conducted to get the detailed information necessary for prellminary
design of irrigation facilities.

" Survey works were carried out by conventional ground survey and
vertical controls were established by differential leveling with double
rodded lines in close circuit. Elevatlons were connected to the control
points established by JICA In 1989 being derived from the mean sea level
datum, ' .

K.2 Avaiiable_Topqgraphic Maps

_ Topographic maps ~available for the study of the project
formulation are listed below. These maps cover the whole and/or & part
of the project area.

a) Source.: IGM {Instituto Geografico Militar)
s ~Aerial photography .............. August, 1987
: : Map -Compllation .............0ve. 1970
Sheet * : 56291, 662911
Scale : 1 : 50,000

b) Source : IGM .
: ~ Aerial photography ...... frreraes 1872
Map Compilation ..........vaviins 19738
Sheet : 8F 20-5, SF 20-6
Scale 1 : 250,000

¢) Source : EL PROYECTO DE DESARROLLO AGRICOLA Y RURAL EN SANTA
" ANA, TARIJA prepared by JICA
Aerial photography ... ..ccenvvavn 1987
Map Compilation ...........co0uvs 1989

Sheét .: Num 1 to'Num.B Total 9 sheets
Scale : 1 : 5,000

d)- Source : poographic_map of Santa Ana reservoir Area Surveyed
- by CODETAR in 1988
Sheet : 2 sheets
Scale : 1 : 2,000

e) Source : Topographic map of Santa Ana Dam site surveyed by
.. CODETAR in 1985
Sheet : 1 sheet
Scale : 1 : 500



K.3 Items of Survey Works

Following survey works were executed by JICA Study team including
counterpairt personnel concerned to obtain more detailed information for

the project

a) Profiling

Santa Ana Dam Axis : 500 m
Sedimentatlon Dam Axis No. 1 : 150 nm
No. 2 @ 130n

" : No. 3 : 183

" No. 4 ; 141 m

" No. 5 @ 189w

Canal Route (3 routes) : 30.2 Km

b) Topographic survey

&

Sedimentations Dam site No. 1 : 2.4 h
Ho. 2 : 3.2 ha
v No. 3 : 5.4 ha
" No. 4 : 5.5 ha

K.4 Survey Results

Profiles of Santa Ana dam and sedimentation dams to be used. for
design works were taken with 20 meter intervals of surveyed point and
were platted in a drawing on horizontal and vertical scale of 1 to 500.
Moreover, profiles of proposed canal routes were taken with 100 meters
intervals of surveyed point and were ploited in a drawing on hoxizontal
scale of 1 to 10,000 vertical scale of 1 to 500.

The beginning and end points of the canal routes were connected to
the control and points established by the Mapping tcam of JICA. Resultis
are as follows (as shown on Fig. K. 1. 1). :

Error of
Canal Length  closure - Section
Main Canal No. DO
to No. 54 9.1 Kkm 1.85m Control point No 5

Secondary Canal @ 12.3 Km 0.86 m Surveyed point No 30 to
No. 30 to No. 97 Control point No. 11

Secondary Canal 1 7.3 Km 0.91m Surveyed point No. 35 to
No. 35 to No. 127 - Control: point No. 13 S
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