8.3, Operation, Maintenance and Replacement Cost.

_ The maintenance cost for the flood control facilities after
the completion of the project, including clearing works on the major
beds, maintenance of low water channel by dredging and operation and
maintenance of slu1ce, was assumed at Rp 25,000,000 per year at the
1977-price,

The operation and maintenance cost for the irrigation and drain-
ape facilities after the completion of construction was assumed at
Rp 88,000,000 at ‘the 1977-price 1nc1ud1ng those for operation and’
maintenance of the intakes, maintenance of the approach canals and
bettllng b351ns by dredging, maintenance of the irrigation canals,

" operation and maintenance of the lelated irrigdtion structures,

" maintenance of the dralnage canals, operation and maintenance of
related drainage structures, and maintenance of the farm ditches,
the farm drains and the farm roads.. . :

: The:amountjof operation and maintenance cost in the irrigation
“and ‘drainage sector during the construction period was assumed to
be proportional to the area developed. The annual disbursement
schedule of ‘the operation and maintenance cost for the irrigation
and dralnage facilities is shown below '

Annual Dlsbursement Schedule of Operatlon and Maintenance
Cost for Irrlgatlon and Dralnage Facilities
: Unit: Million Rp
1980/81 1981/82 1982/83  after 1983/84
o.M, cost . . 35 68 88 8

The cost required for replacing the facilities for irrigation
and dralnage within the period of project life was assumed mainly
for gates. -Their life year was assumed at 30 years. Since the
civil works for the irrigation/drainage improvement are planned to
be carried out for the period of 1980/81 through 1982/83 as shown
in ‘Fig.8-2-10, replacement will be carried out over the five years
extending from 2010/11‘to 2012713, The total amount of the cost
required for replacement was estimated at Rp 90,000,000, As there
is no nece851ty for counting the second replacement by reason that
it is beyond the period of project life, the annual disbursement
schedule of the replacement cost durlng the Sald five years will
be as follows.

Annual Diébﬁrsement Schedule of Replacement Cost.
e Unit: Million Rp.
2010711 - 2011/12  2012/13

5Replacement

. 33 . 28 29
cost
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Table 8-2-2 Conétruction Cost for Flood Cpntrol'Component'(Z)
(Full-contracting System; 5-year Plan)

1977-price
Descriﬁtion_ Loc?}0§§§§ency Forei%gsg;rrency' (5853;5

1. Land . 193,000 - 193,000

7. Civil work 1,052,802 4,515,057 2,976,551

a. Equipment (in deﬁreciation) - 2,847,542 1,181,730

‘b. Spareparts 1,306,373 542,145

c. Materials = | 655,497 128,631 708,879

d. Labor ete, & technicians. 397,305 232,511 .493,797

3. Engineering & administration 193,348 1,114,383 655,817

. Contingency 215,873 844,416 566,305
5. Total ' 1,655,203 6,473,856 4,341,673

Note: The cost does not include price escalation during the construction

period,



Table 8-2-3 Construction Cost for Irrigatlon/Drainage Component (1)
(Full- contracting Sybtem, 5uyear Plan)

6,437,130

1977-price
S Local currency | Foreign currency Total -
Description (103Rp) (US$) : '(103RP)
1. hahd.acquisitioﬁ & compensation 417,000 ‘ - _ 417,000
2. Civil Work | 4,551,030 2,947,350 5,774,180
a, Preparatory work $195,000 180,000 269,700
b. Irrigation work 1,480,060 356,320 1,627,933
¢. Drainage work 1,103,340 2,069,590 1,962,220
d. On-farm work 1,387,500 - 1,387,500
4, Miscellaneous work 385,130 341,440 526,827
3. Engineering and administration 629,470 1,372,510'I 1,199,062
4. Contingency 839,630 647,980 1,108,542
5. Total 6,847,130 4,967,840 8,498,784
Note: The cost does not include price escalation during the construction
period. ' -
Table 8~2- 4 Construction Cost for Irrlgatlon/Dralnage Component (2)
(Full-contracting System; 5-year Plan) :
1977-price
Descri tién Local Cuffency -Foreign currencj . Tdtal_
pL- (103Rp) (US$) - (103Rp) .
1. Land acquisition & compensation 417,000 - 417,000
2. Civil work 4,551,030 2,947,350 5,774,180
a, Equipment ' - 1,554,447 645,095
b. Spareparts - 914,783 379,635
c. Material 2,153,180 - 2,153,180
d. Dabor etc. & technicians 2,397,850 478,120 2,596,270
3. Engineering & administration 629,470 11,372,510 1,199,062
4. Contingency ' 839; 630 ' 647,980 . 1,108, 542'
. Total ' 4,967,840 8,498,784

Note: The cost does not include price escalation during the construction

period.

ﬁf? '
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Table 8~2-5 Breakdown of_Coﬁstrﬁdtion Cost for Flood Control -

(Full-contracting System; 5-year Plan)

1977-price
: _ Quantity . L.C. _ F.C.
Section and : ~ 7 Unit Unit Remarks
type of work Unit  Q'ty cost Cost  cost Cost
: "~ (Rp.) (100Rp.) (%) ($)
1. Dredging works o o _ :
-12.25Ka~11,25K m3 46,400 - 5,058 81,244
l-a 46,400 109 - 5,058 1.751 81,244
-11.25K~v-7, 5K w3 146,100 16,258 253,211
1-a . " 96,100 109 10,458  1.751 168,311
1-f _ " 50,000 116 5,800 1.698 84,900
-7.5Kk ~-2.5K w3 309,800 65,908 . = 778,767
- 1-a : "o 96,2000 109 10,486  1.751 168,446
1-b " 102,200 399 40,829  3.721 380,169
l-e " 111,400 131 14,593 2,066 230,152
-2.5K o 0,0K m3 76,100 11,556 152,706
l1-a ‘ " 58,000 109 6,326 - 1.751 101,548
1-d " 3,100 337 1,045 3,651 11,318
1-g o " 15,000 279 4,185 2.656 - 39,840
0.0K ~ 10.0K w3 0 0 0
10.0K ~ 15.0K m3 104,400 17,231 - 213,927
© 1-a 70,000 109 7,630 1.751 122,561
1-g o " 34,400 279 9,601  2.656 91,366
15,0K ~ 19,0K m? 44,600 4,929 77,572
1-a " 34,600 109 ° 3,771 1.751 60,592
1-£ " 10,000 116 1,160 = 1.698 16,980
19.0K ~ 22,65K m3 0 ' 0 0
Pulau Gamber m3 5,600 611 9,804
Cl-a B 5,600 109 610 1,751 9, 804
Total m3 733,000 - 121,551 - 1,567,231
2. Excavation .

~12,25K-11.25K m3 0 : 0 0
-11,25Ka—7.5K m3 99,700 4,279 62,532
2-a ‘ " 99,700 43 4,279  0.627 62,532
-7,.5K -2, 5K m3 180,000 S 17,241 . 162,276
2-a " 152,300 43 6,549 0.627. 95,491
2-a " 27,700 386 10,692 ¢ 2,411 66,785
-2.5K ~ 0.0K m® 68,700 _ 4,080 - 50,845
2-a " 62,600 43 2,689  0.627 39,255
2~ no 6,100 228 1,391 1.900 - 11,590
0.0K " 10,0K m3 202,400 29,778 - 258,435
2-a "79,200 43 3,406 - 0.627 49,658
2-b - " 80,000 206 . 16,522 1,585 126,697
Co2-f " 43,200 228 9,850 1.900 82,080
10.0K ~ 15.0K m3, 320,800 . 53,387 ' 429,282
2-a " 155,400 43 6,682  0.627 97,436
2mc " 99,100 290 28,786  1.970 195,116
2-e " .9,800 514 . 5,037 2.998 29,380
2-f " 56,500 228 12,882  1.900 107,350
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Quantity L.C. F.C.
Section and _ Unit _ Unit _ Remarks
type work Unit Q'iy cost Cost cost Cost :
(Rp.)  (1000Rp.) (%) ($)
15.0K ~ 19.0K m3 63,100 16,136 114,249
2-b " 26,000 © 206 5,356 1.585 41,210
2—¢ : " 37,100 290 10,780 1.970 73,039
19.0K '« 22.65K m3 0 : 0 .0
~ Pualu Gambar m3 -0 0 0
Total 0 934,700 - 124,901 - 1,077,619
3. Embankment o _
-12.25Kv=11. 25K m® 203,800 63,462 319,264
3~a " 6,900 228 1,573 0.285 1,967
3-b " 42,200 240 10,128 0.443 18,695
3-c "o 25,200 250 6,300 0.600 15,120,
3-d " 129,500 349 © 45,461 2,194 283,482
-11,25Kn~7.5K m3 316,400 75,623 - 132,302
3-a ' 136,100 228 31,031 0,285 38,789
3-b " 87,400 240 120,976 0.443 38,718
3-c E " 92,900 250 23,616 0.600 54,795
-7.5K ~-2.5K w3 195,900 . 45,591 64,349 .
3-a ' 138,400 228 31,791 0.285 38,876
3-b " 57,500 240 13,800 0.443 25,473
-2,5€ ~ 0,0K m3 70,500 17,717 - 42,082
3-c ' " 70,500 250 17,717 0.600 42,082
0.0K ~ 10.0K m3 144,700 ‘ 36,361 86,371
3-c " 144,700 250 36,361 0,600 86,371
10.0K ~ 15.0K nd 205,300 50,553 .- 107,338 .
3-a " 32,700 228 7,456 0,285 79,320
3-b "o 31,300 240 7,512  0.443 13,866
J-c " 141,300 1250 35,585 0.600 . 84,152
15,08 A 19,0K md 64,200 15,617 © . 30,513
3-a " 9,100 228 2,075 0.285 2,594,
3-b " 31,500 240 7,560 0.443 - 13,955
3-c . " 23,600 250 5,982 0.600 . 13,964
19.0K ~.22,65K w3 42,600 10,705 25,428
3-c - " 42,600 250 10,705 0,600 25,428
Pulau Gambar m® 95,200 23,871 55,665
3-b "o 5,100 240 1,224 ° 0,443 2,259
3-c " 90,100 " 250 22,647 0.600 53,406
Total m3 1,338 600 - 339,500 - 863,312
4. Revetment ' L _ _ S
~12.25K—11, 25K m 0 26,600 .0 6,774 0
-11.25K"-7.5K" m 0 26,600 0 6,774 .0
~7.5K - =2 5K o 600 26,600 . 15,960 6.774 4,065
~2.5K ~ 0.0K m 600 26,600 15,960 6.774 . 4,064
0.0K ~ 10.0K m -0 26,600 0 6,774 0
10.0K ~ 15.0K m 300 26,600 7,980 1 6.774 2,032
15,0K ~ 19,0K m "0 26,600 .0 6.774 S
19.0K ~ 22.65K m 300 26,600 7,980 6.774 2,032
Pulau Gambar m 0 26,600 o 06774 ST t
Total m e . 47,880 12,193

1,800

n‘

B



Quantity L.C. ;L C.
Section and S _ Unit Unit Remarks
type of work Unit Q'ty cost Cost cost Cost _
(Rp.)  (100O0Rp.) ($) ($)
. Drainage channel . 1 C
~12,25KA-11.25K  md 7,600 490 3,724 0.265 2,014
-11,25KA-7.5K m3 22,800 490 11,171 0.265 . 6,043
~7.5K ~~-2,5K md 29,200 490 14,307  0.265 7,739
~2,58 ~ 0.0K m® 16,400 490 8,036 0.265 4,347
0.0K & 10.0K md 59,000 490 28,909 0,265 15,638
10.0K ~ 15.0K w? 0 490 0 0.265 0
15.0K a 19,0K m3 0 490 0 0.265 0
19.0K & 22,65K m® 0 490 L0 0.265 0
Pulau Gambar m? 0 490 0 0.265 0
Total m® 135,000 - 66,147 - 35,781
. Sluice o
-12.25K:=11,25K 0 0
-11,25K~~7,5K 0 0
-7.5K ~-2.5K 0 0
~2.5K ~ 0.0K. 0 0
0.0K ~ 10.0K 0 0
10.0K ~ 15.0K 0 0
15.0K ~ 19.0K 0 0
19.0K ~ 22,65 : 0 ; 0
Pulaun Gambar f.8 22,800 53,354
‘Total - 22,800 - 53,354
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Constriction Cost fov Flood Control for

Table B-2-6 Divided Sections
(Full~contracting System} 3-year Plan)
1977 -price
Q'ty of work tnic price Amount )
) T 1T F.C L.C. ¥.C. Total
) f . . .
.w_ork iten Unit . Q ey (Rp.) {53 (103Rp.} (%) (103Rp.)
Section: ~12.25K to ~11.25K :
1. Land _acquisition & compen, - - - - 13,275 0
2. Civil works - - - - 305,859 . 507,143
a. Preparation 2.5, - - .- 4,318 58,622
b, Dredging m3 46,400 10§ 1.75 5,058 B1,245
c. Excavation "'3 .0 0 [ Q 0
d. Embankment o 203,600 311 1.37 63,462 319,263 °
e. Revetment ny A 1 0 o 0 -0
f. Drains m © 7,600 490 0.271 3,72 2,004
g. Sluice L.s. .= - - . o 0
h, Hiscellaneous ~ Rus. - - - 9,297 46,000
3. Engineering and adnmlnistration [ - - - 18,490 125,170
4. Contiagency (15%) £.s, - - - 20,644 94,847
5. Total - - - - 158,268 727,160
Section: -11.25K to ~7.5K ‘ _
1, Land acquisition & compen. - - - - 42,889 G
2. Civil works - - - - 156,627 588,652
a. Preparation f.5. - - - 35,541 81,170
b. Dredging m? 146,100 111 1.73. 16,258 253,211
c. Excavation o3 - 99,700 43 0.63 4,279 62,532
d, Embankment m3 316,400 239 0,42 75,623 132,303
e, Revetment mn 0 4] 1] i) 0
‘t. Drains n? 22.800 490 0,27 1l.171 6,043
¢. Sluice .8, - - - 0
h. Miscellaneous £.5. - - “ 13.75% 53.3%93
3. Enziqéering and administration £.5. - - - 10,965 145,288
4. Contingency {15%) L.S. - - - 34,572 110,091
5. Total - - - - 265,053  B44,031
Section: -7.5K to -~2.35K
1. land acquisition & compen. - - - - 47,995 o
2. Civll works - - - - 236,862 1,272,400
a., Preparation L.s. - - - 57,053 139,792
b. Dredging nd 309,800 213 2.51 65,008 718,767
¢. Excavation w3 180,000 9% 5.90 17,241 162,276
d. Embankment md 195,900 232 0.33 45,391 64,349
&. Revetment ™ [ 26,600 6.78 . 15,960 - 4,005
f. Drains m3 29,200 490 0.27 14,307 7,19
g. Sluice t.s, . - - - B o
h. tiscellaneous . .=, - - - 20,802 115,412
3. Emgineering and administration [N - - - 7 84,209 314,048
4. Coatingeacy (15%) i.s. - - - 49,361 237,966
5. Tatal - - - -~ 378,427 1,824,414
Section: -2.5K to 0,0K
1. [and acquisition & compen. - - - - 1] o
2. Civil works - - - - 87,478 328,978
a. Preparation £.5 F- - - 27,447 55,094
b, Predging o 76,100 152 2.01 . 11,556 152,706
c. Excavation m 63,700 59 0.74 5,080 50,845
d. Embankment o3 70,500 251 0.60 17,717 42,082
e. Revetment o 600 26,600 6.77. 15,960 4,064
f. Drains m? 16,400 490 0.27 8,036 4,367
g. Slufce 2.5, - - - ¢ 0
h. Miscellaneous i.8. - - - 7,682 29,840
3, Engineering and administration 2.8, - - - 13,577 81,197
4. Contingency (15%) t.8. - - - 15,158 61,528
5. ‘Total - - - - 116,213 471,701
Section: 0,0K ré 10.0K
1. Land acquisition & compen. - - - - -0 L]
2. Civi} works - - = - 134,959 641,032
a. Preparation f.8. - - - 28,059 40,585
b, Dredging n? o 0 0 o L]
¢. Excavation w3 202,400 147 1,280 29,778 258,435
d. Embankpent nd 144,700 %51 0.60 36,361  B6,371
e, Revetment m_ 0 .0 o . 0 0
f. Prains w® . 59,000 496 0.27 . 28,908 15,638
g. Slulce £.8. - - - Q 0
h, Miacellaneous - .S, - - - 11,852 40,003

(o be continued)

W
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Amount

'ty of work Unit price
Hork item - ; [N F.T. 1. F.T. Total
tntt ety ey (D (10%8p.)  (5) {10%Rp.)
3. Englneering and administration 1.5. o~ - - 20,946 108,853
4. Contingency (iS%) f.s, - - - 723,386 82,483
5. Total - - - - 179,291 632,368
Section: 10,0K to'15.0X
1. Land acquisition & compeu. - - - - 49,916 0
2. Clvil works - - - - 170,295 897,080
a. Preparation i.5 - - - 26,138 63,132
b. Dredging m3 104,400 185 2.05 17,231 213,927
c. Bxcavation n? 320,800 166 . 1.34 53,387 429,282
d. Embankment m3 205,300 246 0.52 50,533 147,138
e. Reveiment [ 300 26,600 5.7 7,350 2,032
f. DPrains n? 0 ] 0 a 0
2. Sluice f.8. - - - 0
h. Hiscellaneous o L.s5. - - - 14,956 81,369
3. Engineering aad sdmindstrat fon €.a, - - - 35,036 221,41)
4, Contingency (15X} 2.8, - - - 3g,002 167,774
5. Tetal ~ - - - - 291,349 1,286,267
Section: 15.0K to 19.0K
1. Land acquisition & compen. - - - - 27,571 o
2. Civil works - - - - 50,467 269,308
a. Preparation 808, - - = 9,35 22,547
b. Dradging f3 1279141 111 E.M 4,929 Ti.512
¢. Exeavation m3 63,00 256 1.81 16,136 114,249
. . Fmbankment m3 64,208 243 0.48 - 15,617 30,513
a. Reyéiment [ 0 0 0 0 -0
f. Drains w? a 0 o 0 0
B. Sluice 2.4, ~ - ~ 8 0
h. Miscellaneous 2.5, - - B 4,432 24,427
3. Engineering and administration £.5 - - ~ 12,111 &6,469
4. Centingency (15%) - - - - 13,527 50,367
5. Total - - - - 103,671 386,144
Sectian: 19.0K to 22.63K
1. Land acquisitien & cobpen. - - - ~ 7,148 o -
2. Civil works - - - - n,762 50,035
a. Prepacation 2.5, - - - 10,288 18,037
b, Dredping . nd ] 0 0 0 0
e. Excavation n’ .0 0 [ 0 o
d. Embankment nd 42,600 252 9.60 10,705 25,428
e, Revetment ] 300 27 6.77, 7,980 2,032
f. brains md -0 o V] 0 ¢
8- Sluice "R.s. - - - 0 1}
fh. Miscellancous 1.5, - E - 2,789 4,538
1. ingineering and administration 2.8, - - - 6,039 12,349
4. Comtingency (15%}° 2.5. - - - 6,742 9,358
5. Total - - - - 51,691, 71,742
Section: Pualu Gambar
1. Land acquisition & compen. - - - - 5,106 o
2. Civil works - - - 78,493 | 160,422
a. Pregparation i.s - - - 24,118 27,054
b. Oredging n? 5,600 189 3,75 611 9,804
¢, Excavation n? 0 .0 0 0 0
d, Embankment md 95,700 251 0.58 23,871 55,665
e. Revetment n 0 0 0 ] 0
f. Drains m3 0 0 a 0 0
8- Sluice _ L.s. - - - 22,800 53,354
h. Miscellaneous $.5. - - - 6,893 14,552
3. Ehgine_ering and adminisiration i.s. - - - 12,975, 39,596
&. tontingency (15%) i.s. - - - 14,486 30,004
5. Tokak ’ - - - - 111,068 230,029
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CHAPTER IX

ECONOMIC EVALUATION

9.1;_§eneral.

The progect is composed of the two components of flood control
and 1rrigat10n/dralnage improvement, The following four alternative
plans were sfudled on the way of 1mp]ementat10n of the project

h(l) Seven-year cOnstructibn'pian on'fell~eontraeting system.
(2)_Sevennyear:construction plan on equipment—ieﬁding system.
(3) Five;year.c0hetfuction'plan on full-contracting system.
.(gj.Fiverear censtruction plan on equipﬁent-lehding‘e&stem.

'The economic evaluation was made on each alternative plan
classifying it into three categories of flood control component,
1rr1gat10n/dralnage component and the entlre project.

Beneflt of the prOJect consists of two klnds, one is benefit of
‘the flood control and the other is benefit of the irrigation/drainage
1mprovement. : : :

‘Benefit- that w111 arise from the flood control is represented
as effect of decrease.in damages td be cauged by floods. In the
present study, the flood damage was -estimated based on historical
four floods. in 1954, Dec. 1973, 1969 and Jan. 1973, In estimating
the flood damage, ‘the economic data in the present were applied.

" though data available for forecastlng, should be used for the esti~
mation.  The economic data mean propertles, agrlcultural crops ‘and
economic act1v1t1es.

In the case of "w1th 1rr1gatlon/dralnage 1mprovement the
increase in: flood damage due to the, 1mprovement was estlmeted and
the amount was added to the flood damage in case of "without irriga-
tion/drainage imptrovement'. This 1nereaqe in flood damage was
"estimated in regard to three items; increase in flood damage to
. paddy due to alternetlon 4in the yield, : damages to agrlcultural

facilities and decrease in production-of. paddy due to damages to
'the agrlcultural facilities.

Further, for estlmatlng the flood damages, it was assumed that.
the flood damages corresponding to-a discharge of 600 m3/s and below
" were reduced’ to half, ‘taking ‘account of the effect - of the Urgent
" Flood Control PrOJect. :

- Benefit of the 1rrigatlon/drainage improvement. is def1ned as ‘a
difference between both profits of agricultural crops produced with
and without the project conditions.
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The economic cost and benefit were given at the 1977-price level
excluding such transfer costs as tax, duty,’ subsidy and interest,
The rate'of tax was assumed as shown below based on the Tax Ordinance
of Indonesia. .

i. Rate of ‘income tax' 10Z of income.
This rate was applied to wage and salary of local staff and

emp loyee.

ii. Rate of’ sales tax:. . 5% of market price._
This rate was applied to equipment, materials, spare parts
and other goods to be procured in the country.

‘In the present study, it was planned that the prOJect would be
commenced at the beginning of the 1978/79 fiscal year as a base year
and its. constructlon work would be completed at ‘the end 0f.1982/83
for the five-year. plan and at ‘the end of 1984/85 for the seven-year
plan, - Economic 1life of the project was assumed at 50 years after é%
completlng the constructlon Work.

¥irst of all, general economic outllne of the pr03ect area will
-be described for clarifylng the economlc significance of the project.

9.2. Economic Qutline of the Prbjeet Area?'éﬁ'a_'rts:N'éigﬁ-ﬁorhood.

~ The progect area stretches over. 7 subdletrlcts (Kecamatan) of
Galang, Lubuk Pakam, Perbaungan, Pantai Cermln, Sei Rampah, Teluk .
Mengkudu and Taanng Beringin admlnlstratlvely included in De11/
Serdang Dlstrlct .

' The total area of the seven dlstrlcts is about l 100 kmz ‘or 18
percent of the area of Deli/Serdan District. . The population in 1976
was eetlmated at- approx1mately 400, 000 or 36 percent of that of Deli/
Serdan District. The rate of populatlon increase was about 0.6 per-
cent per year on the.average durlng the periodiof 1970 to 1976, which
is equal to about 1/4 of the rate (2. 4 percent) of the whole country §§
for the same perlod (Table 9- 2 1).

The seven subdlstricts ‘have-a: eomparatively hlgh den31ty of -
populatlon of 360 souls per. km2 in 1976. These figure exceeds those.
of North Sumatr¥a Province and Deli/Serdan,Dlstrlct (Table 9--2- 2y,
Among the seven subdistricts, Lubuk Pakam has the highest populatlon _
density of- 669 per kmZ in 1976, which exceeds that: of Java Island
populated most densely among the islands in Indone51a.; :

In 1976 the seven subdlstrlcts had about 70 000 houses or 63 5
-houses” per; km2 Average number of family din- North Sumatra Province
and in Deli/Serdan District was 4.8 and.-2.9 persons per household _
respectively, whereas ‘the number: of family in the seven- subdistrlcts
was 5.7 persons per household exceeding any of the above (Table
9-2-2). : :
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Table 9-2-3 shows pumber of houses in the seven subdistricts in
each year from 1970 to 1976. ' Excépting Lubuk Pakam and’ Perbaungan,
houses had almost no change in number during the saild peviod. - How-
ever, number of houses of. Lubuk Pakam and Perbaungan had an increase
at rates of 2.3% and 2.4% respectively. - Those increases seem to be
caused. by ‘the fact that both the subdistricts are located near Medan
and hold an iwmportant position in regard to transportatlon on the
natlonal highway and the natlonal railway. ' :

Among the above-meritioned subdistricts, the four of Lubuk Pakam,
Perbaungan, Pantai Cernin and Galang are the most important ones from
the viewpoint of . flood control of the Ular river. 'The statistics in
1976 show that farm houses, dwelling houses, and shop houses and
others in_ these four subdlstrlcts accounted for 65%, 32% and 3A
respectively. : :

Agriculture in the stbdistricts is roughly divided into’ two
categories; estate plantation and farming by inhabitants.

Most ‘of the plantations in the downstream ‘area of the Ular,
except ‘a few owned by foreign capital and small-sized private enter-
- prises, have been. operated as national plantatlons called PNP's (Map
of Progect Area given at the beginning of the report) Recently,

however, ' in order to: expand the1r act1v1t1es, they are going to be.
handed over gradually to prlvate hands called PTP's.  The major
agricultural products in the plantations ‘are palm 0il, rubber,
tobacco, coffee ‘and tea. The downstream area of the Ular malnly _
produces palm oil :and rubber. Palm oil is a very important agrlcul-
tural product for export and has a great contribution to the earning
cof- forelgn currencies (Table 9-2-4). On the other hand, in recent -
years, -some of tubber. ‘plantations have been replaced to those .of palm
_0il because of the! instability of rubber price’in the international
market and- 1ower value compared with that of ‘palm oil. The project
area has an estate field of 17,800 ha, among which about 10,000 ha
are oil palm, plantatlons and about 4,300 ha are rubber plantations.
Most of them belong to PNP VL and PTP I1, Vv and IX¥.

Among agr1cultural producta exported from Indone51a, rubber and
palm 011 are the most important goods for. acqu151t10n of foreign
currencies holding the highest in volume as shown in Table 9-2-4,

. Therefore, lmplementatlon of the flood control progect has a great
81gnlf1cance to malntaln the products of rubber and palm oil,

Be31des ‘the estate plantatlons mentloned above, ‘the project area
is: characterlzed by well- developed farming by inhabitants and various
klnde of crops are produced.: ‘Major. products are rice, cassava, sweet
potatoes, . soya beans and small: green peas.- The rice field of 18,500
. ha’included in the. progect area consists of. technical 1rr1gat10n area

of 3, 000 ha, semi—technlcal 1rr1gat10n area of 1,500 ha, non=tech-
nical 1rr1gat10n area of 2,500 ha and rain-fed area of 11,500 ha.
Though water is- belng taken from the Ular to some part of the i

) 1rr1gated area, it does not.reach suff1eiently to all the area die .
" to insufficiency of 1rr1gat10n fac111t1es ‘However, owing to- pos1—
:t1ve investments by the- Government, the 1rr1gatlon fac111t1es in



the project area are gradually being improved. At:present, yleld of
paddy is estimated at about 2.9 tons per ha in rain«fed field and
3.6 tons per ha in 1rrigated field,

In Noth Sumatra as a whole, however, supply of rice does not
‘meet its own demand because of large consumption in Medan, high
density of populatlon and increase in demand of rice per capita.
This shortage of rice, which seems to continue for a period of time,
will have to be supplemented by importation from abroad as well as
from other domestic area. ~The problem of supply and demand of rice
was dlscussed 1n detall in Chapter L.

Livestock in the seven’ subdlstrlcts numbers about 500 000 heads
1ne1ud1ng cattle, buffalo, goat, pig, duck, sheep. and fowl (Table
9..2-5). Fowl, -that is important for 1nhabitants as albumlnous ‘food
of animal origin, amounted to about 300,000 heads in 1976 or accounted
for 60% of numbér of the whole livestock.  All of these livestock
are available as edible meat, and: further cattle and buffalo are
also used for tilling. Statistics indicate that an' average farmer
has 8.8 heads of fowl or duck, 0.3 heads of cattle or buffalo and .
0.5 heads of goat or c'heep .

The’ largest—sca]e fact01y in. the progect area is. a reflnery of
palm oil belonging to PNP VI in Perbaungan.. This factory holds a
plottage of about 15 ha and produced palm oil of ‘about 680, 000 tons
in 1976. With the exception of this factory, ‘the project ared has
no noteworthy industry but some small-scale factories such as rice
mills, : : :

Flshery is belng operated on_small Seale in the subdistrlcts of
Tanjung Beringin, Teluk Mengkudu, Pantai Cermin and Lubuk Pakam
facing the Strait of Malacca. :The hauls are estimated at about
4,000 tons or about 700 m11]10n Rupish per annum and most of them
are consumed locally. :

Among the seven subdlstrlcts, Lubuk Pakam ‘and Perbaungan have
commercial zones on a larget ‘scale compared with those of the other
subdistricts. Shops in both zones are estimated to number ‘about
. 1,000 and 300 respeetlvely and mainly deal in commodities fof dally
use..  According to the property survey carried out in November 1976,
the amount of stored goods was estimated at about 2 million Ruplah
per shop on the average.

The railway which runs through the project area has a smgle
track. Passenger tralns ‘make two returm trlpS a day, and freight
trains make six return trips a day. The statlstlcs obtained by the

"Railway Authorlty in Medan indicate that the railway transports
about 2,000 passengers a day and frelght of about 2,000 tons per’- "
day. On the other hand, .the highway transports about’ 300 passenger
cars, about 200. buses and about 350 trucks respect1Vely per day. -
The transport volume per day is estimated at about 15, 000 passengers
and about 8, ODO tons in frelght
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o GDP of Indonesia in the 1973/74 fiscal year was about US$15
Billion or about US$120 per capita. According to PELITA IT, the
GDFE in 1978/79 is ‘estimated at US$22 Billion at the 1973 constant

. prices ‘and at an average growth rate of 7.5% per annum:. As for the
related agricultural sector, GDP is. planned to be raised by 36%
during thé period of PTLlTA Il at an annual growth rate of 4.6%.

Statlstlcal record of Galang ‘and Perbaungan Subdistrlcts*
indicate that the. average armual income per household in 1976 was
about Rp 325,000 at-thé annual growth rate’ of 7.0% during the
period of 1970 to 1976 (Table 9 2-6). The breakdowns of them were
Rp- 235,000 and 1.0% for farmer, Rp 513,000 and 12.0% for shop's
~owner, Rp. 330,000 and 8% for officer, and Rp 220,000 and 3.5% for
- laborer. It is seen here that the income of shop's owner and its
rate of annual increase are the hlghest and the farmer's are the
;lowest. -This 1ow increase of farmer's. income was malnly caused by
damages: to agricultural crops due o noxious insects and submergences
by floodlngs ln 1973 and 1974.

-+ On the other hand ‘prices of commodlties in Medan in 1976 ‘raised
'nearly three ‘times as much as. those in 1970 at the average annual
increase rate of about 20% (Table 9- 2~7). This fact indicates that
the rate of . increase in prices was approximately three times as much
‘as the rate of 1ncrease in household s income during the period of
1970 to 1976

This sltuatlon Of the prOJect area. Wlll glve an expectatlon for
'1ncrease in agricultural productions and accordingly increase in
farmer's 1ncome, if the present progect is implemented and the targets.
“are achieVed

9.3, Flood Damage. -
'9.3.1.:Elood:Damage:Surreﬁ.

_ ‘ Ao mentloned prevlously, it is recorded that the’ Ular river had
big floods in the past, whose dlscharges were estimated at 865 m3/s,
610 m3/s, ‘540 m3/s and - 430 m3/s in order of magnltude.

_ The amounts of damages caused by these floods were surveyed
'flrst JAn the” Fea81b111ty Study for the Urgent Flood Control Project
~in 1970/71 and; after that, in the ‘Overall Plan Study in 1976/77.

"In the former study, -the survey was. made mainly of the damages to
estate crops, paddy and publlc facilities based on the information
collected. by the DPU and data on submergence depth ohtained in the

"inundated area. ~In the latter study, the damages to buildings and

 househo1d effects were newly surveyed ‘in addition to those to publlc

'hfac1litles_and ‘agricultural crops based on the information collected
by SubdiStricts and~the data on the properties obtained by the Team.

xs Subdlstrlcts other than’ Galang and Perbaungan have no avallable
data for estlmatlon of household income,



Based on. a newly drawn topographical map of 1/10, 000 a partial
revision was made of the amounts of the damages . which were surveyed
in the Overall Plan Study. -To estimate flood damages, the economic
data in the present were applied by, reason ‘of lack of data available
for forecasting. : The area of {nundation caused’ by the biggest flood
discharge in the past, 865 m3/s in 1954, was estimated at approxi-
mately 25, 000 ha stretching ‘over about ]00 v111ages in 4 Subdistricts.

Table 93 1 shows Lhe breakdown of inundated area; estimated
with regard to each flood discharge of 865 m3/g, 610 m3/s and- 540
m3/s. The inundated area on the occasion of the 1973-Jan-Flood of
430 m3/s could not be estimated owing to lack of data though thé
area of inundated paddy fields was found to be: about ‘1,000 ha: and
the amount of damage to public facilitles was’ estlmated ~In the’ case
of the flood of 430 m3/s, therefore, the damages to other items were
estimated on the assumption that a propottional relation holds ‘between
damages to paddy or public facllities and damages to items other than
the said two. C :

'9{3,2.'Flood”Damage in the'Ptesent3Sitdation.3

In order to estimate average annual flood damage, flood damages
by dlschalge ware calculated ‘on condition that the Urgent Project
has been completed. The average annual flood damage was. calculated
by 1ntegrat1ng the f£lood damages obtalned by dlscharge.-

© Flood- damages by dlscharge were flrst calculated w1th regard to

the four tases of 865 m3/s, 610 m3/s, 540 m3/s and 430 w3/s on the
assumption that’ the Urgent Project: is not 1mp1emented but the inun-
dated area has ‘the present economic potentlal. CIn: calculatlng “them,
the flood damages were consldered to consgist of ‘those: to_public_
facilities, buildings and household effects, ‘paddy, palm oil and
rubber, facilities in the plantatiomn, upland crops and losses due

- to suspension of bu51ness act1v1t1es and 1nterrupt10n of transport.

Next, flood damages correspondlng to flood dlscharge of 800
m3/s, 600 m3/s, 400 m3/s and 200 m3/s were estimated by . interpola—
tion of the: four values obtained above. In -this case,.the dlscharge
of 200 m3/s ‘and below was regarded as innocuous discharge in
accordance w1th the: study mentloned 1n Chapter II.: SR

The flood damages by dlscharge of 800 m3/s, 600. m3/s and &00
m3/s were estimated by reducing the flood damages due to 600 m3/s
and below to half because the Urgent Project was 1mplemented for -
protectlng the land from floods due to- 600 m3/s and below."

- For estlmatlng flood damage in’ case 1rr1gation/drainage_
1mprovement is implemented on: COndlthﬂ that the Urgent Project has.
already been completed;: the increase in flood damage due to the .
improvement is estimated, and this amount has only. to. ‘be added ‘to .
the damage obtained above, But in this case too, slmilar adjust—
ment must be done for taking the eéffect of the Urgent Project into
consideration. In calculating the increase in flood damage, such

&
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items as increase in flood damage to paddy due to alteration in
yield, damages to agricultural facilities and decrease in production
of paddy due to damages to agricultural facilitles were taken into
congidzration,

(1)_Eatimat10n'qﬁ flood damage by discharge.
(a) Damages tofpublic facilities.

Damages to publie facilities such as national road pr0v1nc1al
roads, canals, intakes, levees and bridges were estimated on each
case’ of discharges' of 865 m3/s, 610 m3/s, 540 m3/s and 430 m3/s
based on the flood - record obtained by the DPU, The estimated
amounts of flood damages are: reqpectlvely Rp 277.5 million, Rp 87.5
million; Rp 194.4 million and Rp 67.3 million, the breakdown af .

* which is shown in Table 9-3- 2,

'(b) Damages_torbuildinga'and househdld‘effeetsr

. Accordlng ‘to. the populatlon St&tlSthS glven in Tablé 9-2~ 1,
the rate of populatlon increéase. of four - subdistricts of Galang,.
Lubuk® Pakam, Perbaungan and Pantai Cermin which have suffered from
floods of the Ular was about 0. 6% per year during the perlod from
1970 to 1976 on the. we1ghted mean by population.. This rate is very
low compared w1th 204% of the whole counLry for the same perlod

In Lubuk Pakam and Perbaungan, as seen in Table 92 3 the
dncrease -rate of number of houses was about 2.47% per year during _
the period from 1970 to 1976, but almost no change 1§ seen in Galang
and Pantai Cermln. S1t is dlfflcult to estimate number of houses in
the future only by use of ‘these data, and further, the project area
has no. such plan that gives data on -future increase in number of
houses. In the present study, therefore, number, of houses as of
1976 was ‘used for estlmatlng flood damages to buildlﬂgs and house-
hold effects. :

The number of? submerged houses which: were surveyed on the
occasion of the Overall Plan Study was revieved by use of the
Lopographlcal mapg on the scale of 1/10 '000. . This was estimated
" at about 20, 000, about 13,000 and about 5,000 respectively on the

occasion of 865 m3/s, 610 m3/s and 540 m3/s These are shown in
Table 9~ 3 3. o :

“The flood'damages to buildiﬁgs'and-household effects in an
inundated area are calculated as follows.

D= ARN

‘where '”ﬁ flood damage to bu1ldings and - household effects in an
lnundated ared,
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A : appraisement of property per house,
R : rate of damage of property per house, and
N : number of submerged houses.

The property of a house c0n31sts of bulldings and household
effects (1ncluding goods stored in shop and factory) Their-
appraisements are given in Table 9-3-4 on .the average of’ the values
of properties surveyed in the said four subdistricts. - Further,
based on the result of field.survey, household effects were
appraised by k:nds of houses and by height above the f1001 Jevel.
These are shown in Table 9-3- 5.

. . In appralslng the damage of property, a dlfference must be .
considered between damage rate of bulldlng and that of: household.

‘effects or stored goods. In general the damage rate of bui]dlng

will be considered by water depth of submergence and a damage rate

of the submerged household effects must be considered by their kinds -
of properties included within the water depth of submergence.' In

© this study too, this conception was adopted; but since there are no

avallable data in Indonesia, those damage rates which are used in

Japan were applied to this study. Those rates are ehown in ‘Tables

9-3- 6 and 9 3- ? : N

: Table 9—3 8 showa the flood damages to bulldlngs and houeehold
effects on each occasion of 865 m3/s, 610 ‘m3/s, 540 m3/s ‘and 430 m3/s.
These were estimated at Rp 4,469 million, Rp 3,054 mlllion, Rp. 1,090
million and Rp 455 milllon respectively. :

(c) Damage to paddy.
The flood,damage.to;paddy is givém By the following'formula. 

P-Y-'A#R

D

e

- where D flood damage to paddy,

P unlt price,

o

unit-yield,
At inundated area? and
R :'rate of decrease in yield aue te'inmmdatioﬁ{
The unit price of paddy was,'as mentloned 1n Chapter II, estimated
at Rp'65 per kg at the farm gate ‘at the 1977 price level. The price -

does not include any transfer cost such as tax and sub31dy.

For estimating the flood damage in raln—fed and 1rr1gated paddy
fleld 3.6 tons per ha was used as the average unit yield in the case
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of "without'irrigatioﬁ/draiﬁage improvement", while 4.5 tons per ha
was used in the case of "with irrigation/drainage improvement"

* I'he rate of decrease in yield of submerged paddy is generally
related to height of planted paddy and depth and duration of sub-
mergence.” As no survey of this relation is found in Tndonesia, a
relation obtained in Japan based on. experiments conducted by the
Agricultural Experiment Station of the Ministry of Agriculture and
-Forestry was applied to this study. This relation is shown in Table
9-3~9 and Fig., 9-3- 1 :

Based on this condition, amount of damage to paddy per ha was
obtained by submergence depth:in consideration of- cropping patterns
of "without and with 1rrlgat10n/dra1nage implovement These are
shown in Table 9-3-10. "By uge of the amount of damage per ha shown
in Table 9-3-10 and: inundated area shown in Table 9-3-1, the flood
damage to paddy was estimated by dlscharge and on condltlon of

"without and with 1rrlgation/dra1nage improvement". - These are shown
in Table 9 3 11._

(d) Damages tq palm dil,end:rubber;

. Recently, dralnage facilitles of the plantatlon in  the progect
‘area have. remarkably been improved, Therefore, they will  scarecely
be damaged due to submergence though toots of oil palm and rubber
are not so strong against water. It .is supposed however, that the
'yleld of palm oil and rubber will decrease due to flood because pro-
_ductlon activities w111 ‘be suspended not only: durlng the flood but
.also for a: period requlred for restoring the production facilities
after the flood has subsided,  In order to estimate those" damages,
it was assumed that the’ perlod for restoration of the production
-fac111t1es is nearly equal to the ‘duration of the flood and the
productlon is carrled out uniformly every' day.

Unlt prlces and unit ylelds of palm 011, palm kernel and rubber
are given . 4dn Table :9-3-12, of which ‘the former were given based on
Price Proepects for Major Primary- Commodities published by the World
Bank in 1977 and ‘the latter were given based on the production in
PNP's and PTP's in the project area these last five years. '

Based on the conditions mentioned above, the ratés of decrease
in yield per ha of palm oil’ (1nc1ud1ng palm kernel) and rubber due to
'suspen51on of production were calculated by inundation depth. These’
are shown in Table 9-3-13.° The damages to palm oil (including palm
kernel) and rubber were estimated as shown in Table 9-3-14.

(e) Damages'tO'faCiiities in the'plantatioh.

[ Damages to faCLlltleS in’ the plantatlon are not 1nc1uded in the
'damages to: public fac111t1es whlch wvere mentioned in (a)., In order to
estimate. those damages, ‘it was assumed,that the rate of flood daiage
to such faCllltleS as sma11-51ze roads (except the national and
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provincial roads), cansls and brldges is uniform over the. inundated
area or- proportional ‘to the. inundated daréea, . On this assumption, .
damages were calculated by the following tormula. '

.Dz = 0 - dljj ii

where 'Dl :_damages to publlc facilities,

| Do':jdamages to facillties 1n the plantation,
dy : damages to natlonal and proy;ncial-roads, 
Ai : inondated_area except plantapion afea; and
ngc: innndated area in the piantationJ“

_ The flood damages to facilltles in the plantatlon were” thus o
estimated Rp 55 million, Rp 55 million, Rp 21 °miliion and Rp 10
million respectively correspondlng to each flood discharge of 865
m3/s, 610 m3/s, 540 m3/s and 430 m /s. These are shown in Table
9-3-15. ) S S

(f) Damagés to upland crops.

" The damages to major upland crops such as cassava, sweet potato,
peanuts, soya beans and small green peas can be estimated by use of
the same formula as that for paddy. Harvested area and yields of
upland crops in the project area are, glven in Table 9-3-16 based on
the statistics of the subdistrchs of Galang,’ Lubuk Pakam, Perbaungan
and Pantal Lermin; ‘and also unit ‘prices per kg of upland crops are
‘given in ‘the same table at the 1977-price. level ar farm gate. By use
of these data, the average productlon of upland crops in the’ pro;ect
area was estlmated at Rp 129,200 per ha. :

_ The damage rate of submerged crops in the field was assumed by
depth and . duratlon of inundatlon following those . which are utsually
used in Japan for economic study of  £lood control These.are_glven
in Table 9-3-17. AR

“The flood damages to upland crops were thus estlmated at Rp 32
mllllOﬂ, Rp 22 million, Rp ‘19 mllllon and ‘Rp 4 million: respectlvelg
corresponding’ to each flood dlscharge of 865 m3/s, 610 m3/s, 540 /s
and 430 m3/s. Tliese are shown in, Table 9~ 3-18.

(g) Losses due to suspension of_bnsiness activities.:

All or a part of bu51ness act1v1t1es of persons and corporatlons

.in ‘an inundated area will be: suspended durlng the’ period of inunda- _
tlon 1t is, however, very hard to" exactly grasp the losses that

. will arise from such suspension of . business._ The survey conductsd .

by the Ministry of Construction of Japan 1ndicates that the 1osse3' .
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account for about 6% of flood damages to buildings and household
effects, It was assumed that this rate is applicable té- the present
study, because no data on this rate are found in Indonesia, The
losses to business activities due to flood were thus estimated at
Rp 268 million, Rp- 183 million, Rp 63 million and Rp 27 million
respectively corresponding to each flood dischatrge of 865 m3/s,’
610 m3/s, 540 w3/s and 430 m3/s. These are shown in Table 9-3-19.

(h) Loss‘due to interruption of transpdrt}

A national rallway and a national hlghway run east and west in
the project 'area through Medan. . The volume of -the traffic and
transport on the rvailway and the'highway was estimated based on the
statistical data obtained by the offices of Railway. Authorlty and |
the nghway Department of North Sumatra Province as well as the
transportation survey that was carrled out by the Team on the
hlghway on December 13 and 14, 1976. These are shown in Table 9-3- 20

A flood w111 inflict a loss due to interruption of trafflc to
persens’ and corporations. concerned,. .The loss will mainly consist. of
decrease in income of passenger, loss due to accumulation of freight
end losses due to suspension of'bus,_truck and. railway businesses.

Decrease 1n income of passenger

The - decrease in - income of passenger per day due to 1nterruption
of traffic Wlll be. obtalned by the follow1ng formula.

D = I-P-R

where 'D-ﬁtamount of decrease_in income of passenger (Rpfday),
I .: income of,passenger (Rp/dey),

. e

number of passengers per day, and
R 1 ratio of working persons'tO'the entire passengers.

Based on the survey mentloned above, it was assumed that the
‘income‘of passenger and the ratio of working persons to the entire
passengers would be Rp 500 per day and 80% respectively.. The decrease
in income: of _passenger was thus estimated at Rp- 12 04 million per dayv.

. b. Loss due to accumulatlon of freight.

: The accumulatlon of freight due to interruptlon of traffic means
- a suspen31on of worklng of capital, ‘as the freight under transporta-

tion itself is a capital. This'loss can be: measured by the interest
to “the capltal. .y o -

Price of transport goods was estlmated at. about Rp 100 000 per
ton’ on the average based on the, transport record of goods on the
railway and the transport survey of freight én the highway. Assuming
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the interest'rate to be 10% per annum, the loss due to accumulation
of freight was estimated at Rp 0. 32 million per day Thig 1is shown
in Table 9-3-22. - :

c. Losses due to- suspen51on of business of bus, truck and railway.

The 1osses due to suspension “of- business activities of persons
and corporations in the inundated area were ‘already estimated in: (g).
Such losses will also arise in an area other than the inundated one.
However, it is very difficult to estimate all of such losses. - There-
fore, in the present study, the estimation of losses due to suspénsion
of business activities in noninundated area was limited to such
transport bu31ness as bus, truck and railway tran3portat10ns wliose
losses are relatlvely easy to estimate,_ : - :

Fare of- passenger, transportation charge and range of frelght
ratio of business trdck to the entire trucks and profit rat10 of
transport “business activities to be required to estimate the losseés
were assumed as shown in Tablé 9-3-21 on the basis of the railway:
transport record and the transport survey on the highway. The losses
due to' suspension of the businesses were thus estimated at -about Rp
"13,28 million per day. The breakdown is shown in Table '9-3-22,

'The'ioss due to- 1nterrupt10n of trafflc .was in total'estimated
at about 25 million Rupiah-per day as the som of the losses stated
in the' above items of a, b and c. :

The records of the past floods indicate that the duration of’

" interruption of traffic on the railway and highway was ‘3 days in the
1954-Sept-flood, .2 days in the 1969-Oct- flood 2 days in the 1973-

Dec-flood and 1 day in the 1973 Jan-flood ;

The losses due. to interruptlon of - trafflc were thus estlmated
"at Rp' 75 million,  Rp 50 million, Rp 50 million and Rp 25 mlllion
respectivelg corresponding . to gach fiood dlscharge of 865 m /s 610
m3/s, 540 /s and 430 m3/s. These are shown in Table 9-3-23.

{i) Total flood damages in the ?reseut situation;'

The total of the flood damages obtained in (a) through (h) worked
out at 'Rp 6,196 million, Rp 4,017 million, Rp'l, 853 million and Rp
695 million correspondin§ to each flood dlscharge ‘of. 865 m3/s, 610
m3/s, 540 m3/s and 430 m / These are - shown in Table 9 3- 24

By use of these four values, the flood damages correspondlng to
each discharge of 800 m3/s, 600 m3/s and 400° m3/s ‘were estimated by .
interpolation. The discharge of 200 m 3/s was: regarded as innocuous
discharge as mentioned above,  For taking the effect of:the Urgent
~ Projéct into consideration, the flood damages correspondlng to dis—
" charge: of 600 m3/s and below obtazned ‘above. were reduced . to half
After all, the flood damages correspondlng to, each d1scharge of ‘800
n3/s, 600 m3/s, 400 m3/s and 200 m3/s in the present situation were
estimated at Rp 6,050 million, Rp 1, 840 m11110n Rp 255 milllon ‘and
Rp 0 respectively.  These are shown 1n Table 9~ 3*25. L
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{2) Estimation of'increase in flood damage in the case of irrigation/
drainage improvement without flood conkrol,

(a) Increase ln'flood damage to paddy'due’fo.élteration in yield.

An unit yield of 3.6 t/ha was applied to ‘the estimation of flood
damage to paddy on condition of the present. ‘situation. But 1h the
case of implementation of irrigation/dralnage 1mprovemenL, another
unit yield of 4.5 tfha must be used because the yleld is expected to
increase ‘to 4.5 t/ha by the. 1mplovement.

The flood damages to paddy in the latter éase were estimated at
Rp 721 mllllon, Rp 290 milllon, Rp 314 million and Rp 68 million
respectively corresponding to each flood discharge ‘of 865 m3/s, 610
m3/e 540 m3/s and 430 m3/s These are shown in Table 9- 3-11.
Therefore, the increase in flood damage in ‘case of ! w1th irrigatlon/'
drainage improvement and without fldod control" works out at Rp 144
million, Rp 58 million, Rp 63 mlllion and Rp 14 million respectively
corre5pond1ng to each flood discharge mentioned above. However, if
the effect of the Urgent Project is taken into’ consideration; " the
damage increase of Rp 63 million and Rp: 14 million corresponding to.
540 m3/s ‘and 430 m3/s must be reduced to ‘half. The flood damages to
paddy in case of "with irrlgatlon/dralnage improvement and without
flood control" are: thus shown in- Table 9-3-26. : ;

'(b) Increase in flood daﬁage to such agricultural facilities as
"intakes and canals to be constructed newly.

a. Intakes;:

It was planned to newly construct two intakes and 1mprove one
1ntake “In estimating the increase in flood ‘damage. to -intakes, . it
was assumed that the three intakes 'suffer flood damage from a dis-
charge of 865 m3/s but do not suffer from smaller discharges of 610
m3/s, 540 m3/s and 430 m3/s.  This was based on the consideration
~of the effect of the Urgent Flood Control Project., The flood damage
to the three 1ntakes was - thus eetlmated at Rp 19 mllllon, as: shown
~in. Table 9-3- 26

.b. Canals. -

. The rate of past flood damage to canals was about 14% of - the
_Lotal length of canals'in the flooded area. Based on' this rate, it
Was, agsumed that Lhe new canals wou]d suffer flood damage over a length
‘of about 12 km, about 5 km and about: 4 km respectively corresponding -

" to each’ ‘flood dlecharge of 865 m3/s, 610° m3/s and 540 m3/s.  The.
xestlmatlon on this assumptlon worked oul: at Rp 36 million, Rp 16
million and Rp 13 million: corresponding to the said three discharges.
These are shown in Table 9-3-26.
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(c) Decredse in producticn of paddy due to damages to canals and
intakes. :

It was assumed in consideration of the effect of the Urgent
Flood Control ‘Project that six intakes includlng the . three new
intakes would suffer damages from the flood discharge of 865 m3/s
but no ‘damages from the discharge of 610. m3/s 540 m3/s ‘and 430 m3/s.
The area -in" which the production of paddy is affected by damages to
the intakes was estimated at about 12,700 ha on the occasion of
fload discharge of 865 m3/s basad on the proposed irrlgation system.

The area in Whlch the’ production of paddy is affected by damages
to canals was .estimated at about 13,100 ha, about 5, 300 ha, about
3,700 ka and about 700 ha respectively. correspondin% to fload
discharge of 865 m3/s,_610 wm3/s, 540 m3/s and 430 m3/s in considera-
tion of the proposed canal systems: for irrigation and drainage ‘and
the past flooded area corresponding to. each of the said four dls—'
charges, -

Decrease in production of- paddy due to. damages to intakes and :
canals was estimated on . the f0110w1ng assumption. :

a. 0w1ng to damages to canals, paddy’ flelds which are 1rr1gated by
the canals w1ll return to ra1n-fed flelds for cne year

b. 0w1ng to" damages to 1ntakes, paddy fields which are 1rrigated by
the 1ntakes will return to rain-fed fields. It will take 3 years
for 1estorat10n. .The annual rate of restoration will”be:cbnstant.

" The amount of production decrease was estimated at Rp 5, 351
million, Rp 899 million, Rp 628 million and Rp 119 million" respec—
tively corresponding to flood. discharge of 865 m3/s, 610 m3/s, 540
m3/s and 430 m3/s. These are shown in Table 9-3-26.

(d)'Increase'in:fldod:danageftofpaddy:in the case of irrigation/
drainage improvement and_without flood control. :

The total of 1ncrease in flood damage to paddy obtained in (a)
and (c) on- condltion of "with 1rr1gation/drainage improvement and
without flood control" worked out at Rp 9,561 million, Rp 957 million,
Rp 659 million ‘and Rp 126 million - respectively corresponding to flood
discharge of 865 m3/s, 610 m3/s, 540 m3/s and 430 m 38, These are
shown in Table 9 3 26, ' .

By use of these four values,‘the flood damage corresponding to
each flood discharge of 1,200 m3/s; 1,000, w3/5, 800 m3/s; 600 m3/s
and 400 m3/s were estimated by’ 1nterpolat10n and ‘extrapolation.
These values are shown in Table 9-3-27. -In’ thlsrcase too, the
discharge of 200 m3/s and below was regarded as:innocuous discharge.
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9.3.3. AVerage Anauai Flood Damage.

(1) Estlmation of average annual flood damage on the present
condition.

_ The average annual flood damage is generally given by the:
following formula.

5
= J D(Q)-P(Q)+dQ
Q.

where d : average ahﬁual flood damage;
Qo flood dlscharge,
D(Q): damage caused by flood diecharge Q,
?(Q): probabillty of occurrence of flood dlscharge Q,
6 ; de81gn flood dlscharge, and : | .
Q: 1nn0cuous dlscharge,:

ThlS integratlon wWaSs performed based on the flood damages by
dlscharge given in Table 9-3-25 and on: condition that Q = 800 m3/s -
and'Q =200 m3/s. The calculated average annual flcod damage wvorked
out at Rp 830 million, This is shown in Table 9-3-29. This value
will be used 1ater as average annual economic benefit by flood
control, : ‘

(29) Estlmatlon of average annual flood damage in the case of
_1rrigatlon/dralnage 1mpr0vement without flood control

Slmllar 1ntegrat1on ﬁas berformed with regard to. flood damage'to
paddy based ‘on the flood damages given' in Table 9-3-27 dividing it:
into two parts of "below 800 m3/s" and "above 800 m3/s".. It worked
“out at Rp 856 million consisting: of produetlon decrease by Rp ‘832,

"~ million due to flood damage to intakes . and canals ‘and damage increase
by Rp 24 million due to alteration in yleld These are. shown. in
Table 9- -3- 28 3 '

Increase in the average annual damage to intakes and canals fo
be newly constructed was calculated in a 31m11ar way with regard to
two cases of" d1scharge of 800 m3/s and below and above 800 m3/s. It
worked out- at Rp 6 million and Rp 1 'million reapectlvely. These are

'shown in Table 9 3 28

" The increase in- average annual flood damage to paddy and to
_:1ntakes and canals to be newly constructed in ‘the case of "with
1rr1gat10n/dralnage 1mpr0vement ‘and ‘without flood control" was thus
gestlmated at. Rp 863 million consisting of Rp 616 million for discharge
“of 800 m3/s and below and Rp 247 m11110n for discharge of above 800
m3fs
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1herefore, ‘the average annual flood damage in the case of "with
.1rrigation/dra1nage improvement “and without flood control" was thus
estimated at Rp 1,446 million by adding Rp 830 willion given in
Table 9-3-29 to Rp 616 million given in Table 9-3-28,

9.4, Cost-Benefit Analysis.
9.4.1. Economic Cost.

In Chapters V to VIII,.the foreign currency portion of construc-
tion cost was given in the CIF price at Belawan Harbor. - Namely, it
shows economic cost which: does not include any import duty, sales
tax and other transfer cost. Whlle, sinee ‘the ‘local currency portion
of the construction cost was given in .the market price, it should be
glven in the economic cost: by deductlng taxes included 1n it.

.To- estlmate the economic cost of: the local currency portion, thie
civil work cost was.first classified into equipment spare. parts,
materials, labor and others instead of kind of works. Next, by
deducting taxes included in the above cost, the constriction cost was
given in .the economic priceé as shown in Table 9-4-1 to 9-4-8, The
economic construction cost of the pro;ect is summarlzed in Tables
9-4-9 and 9 4*10

The above tables show that the m1n1mum constructlon cost among
the four® alternatives is- about Rp 12,300 million for the five-year .
" plan on the full-contracting system and the max1mum cost is about
Rp 13,000 million for ‘the five-year plan on the equipment- 1end1ng
" system. The dlfference between  both costs is less than 6/ of the
construction cost,’

In the’ same‘way,_annual operation and maintenance costs (herein-
after referred to as the "OM costs") are given in economic price.
. The OM costs: of the flood control component were estimated at- Rp 22
million per annum ‘in.economic price throughout the pro;ect ‘1ife af ter
. the completion of construction..  The OM costs for the construction -
period were estimated assuming that. they would be - given 1in. ratlo of
the invested partlal construction coat to ‘the total consttuctlon cost
(1able 9-4-11). ; : S

' The OM costs of the 1rr1gat10n and dralnage component were -
estimated at 76 million Rupiah per annum throughout the period of
project life after the completlon of construction.  The OM:-costs for
the construction peried were also estimated on: the same assumptlon
as that of the flood control component. T

The OM costs of the entire progect were thus estimated at 98
million Rupiah per annum as_a_total_sum of the above two components.

Besides, the replacement costs for gates of 1ntakes are given in "
economlc pr1ce in Table 9 4-12, '
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9.4.2, Fconomic Benefit.
(1) Definition of Benefit.

Beneflt of - the prOJect was. estlmated c1a351fying the pIOJECt,
for convenience' sake, into three categories of flood control com-
ponent irrlgatlon/dralnage improvement component and the pro;ect

- Benefit that will arise. from-the flood control is: malnly glven
as effects of ‘decrease in damages caused by flood. -In the present
study, such effects will be evaluated in the monetary term regarding
public fac1llt1es, buildings, household effects, paddy, plantation
and upland cropsy business activities and transportatlon. -On the
other hand, the benefit of irrigation aund drainage  improvement is
'deflned ag a difference between with and without' project conditions
concernlng pr1mary proflts to be produced from crops. :

_ Beneflt of the progect will accrue 1mmedlately after Jmplemen—
‘tation of the construction. As for the flood control component, the
benef1t will inerease in’ proportion to the-degree of completlon of
the construction and is expected to- attain to its maximum. in Lhe
‘1983/84 fiscal year in ihe case of: the’ flve—year plan and the 1985/86
fiscal year in the case of . the seven-year’ plan.:. On . the. other hand,
the benefit of the irrigation and drainage ‘component. is expected to
increase linearly year by year after implementation of the construc-
tion and to-'attain to its maximum :in the 7th year: after completlon of
the constructlon

Be91des, salvage value of construct1on equ1pment w1ll be given
as a benefit of the project in the fimal’ year of constructlon period-
in case of the’ equipment-lending system.- Tn case of the Full-
contracting system, ' ‘the ‘salvage value of equ1pment need not be
c¢ounted into benefit of | the project because the equ1pment cost is
included in the construction cost as a deprec1atlon

(2) Benefit of Flood Control.

As stated in: Paragraph 9. 3 3, in case of w1thout 1rr1gat10n and
‘drainage 1mprovement" ‘the average annual” damage due to flood dis-
“charge of 800 m3/s and below has been estimated at Rp 830 x. million.
If the flood control with des1gn discharge of .800 m3fs is 1mp1emented
- this® flood damage will be eliminated, namely, it will be given as the

average’ -annual beneflt of the, flood control component.: Thls ‘benefit
will accrue’ every year throughout the prOJect life of 50 years after

_'completlon of ‘the construction.: Partial benefits that will accrue

'durlng the construction were: esrlmated assuming that they may. be
glven in A ‘ratio-6f the invested construction cost to the total
-constructlon coat (Tables 9-4-18 and 9- & 19)

_ The salvage value of constructlon equlpment was estlmated at

'”about 247 ‘million Ruplah for the 'fiver~year. plan and about 409 million
Ruplah for the Seven-year ‘plan. ' This value is glven as a. benefit in
1982/83 and in 1984/85 respect1vely.
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(3) Benefit of Irrigation and Prainage Improvement.,

Most of the paddy field in the project area is at present under
insufficient seasonal irrigation and rainfed. Consequently the
percentage of paddy cropping in dry season is restricted to less
than 25%. Furthermore unit yield of paddy crop remains in low level
due to improper wateyr control as well as. insufficient farm management

: The prOJect w111 provide perennial irrigation Water throughout
the'year ‘and propetr’ drainage of excess water to the entire project
area and will thereby. promise to provide the basis for a maJor
increase in rice yield and production. : :

;:The benefit of 1rrigation/drainage improvemenL Will come out:
immediately after. the dimplementation of the comstruction of 1rrigation
and drainage facilities and is expeé¢ted to increase linearly year by
year and attains to its maximum of Rp 3,139 million. in and after the
7th year after completion of irrvigation and drainage facilities '
This is ‘shown in Tables 9-4- 14 and 9~ 4 15

The abovemmentioned benefit has been estimated 1eav1ng the: flood
damage as stated in previous -Section out -of consideration.: Taking
into account the flood damage, 'the nét. annual benefit of the irriga-
" tion and- drainage improvement was estimated at Rp 2 276 million by.

subtracting ‘the flood damage” of Rp 863 million from- Rp 3,139 million,

Further, the benefits expected for each year during the building
period were :given as shown in Tables 9-4~16; ‘9-4-18 and 9-4- 19 .
assuming that the’ benefit after deduction of the flood damage will
be ‘given by multiplying 0.725 (=2 ,276 % 108/3,139 x 106) by the
benefit before deduction of the- flood damage.

In the case of - the equipment lending system, “the salvage value
of equipment after completion of the constructiom, was estimated at -
Rp 242 million for the seven-year plan and Rp 324 million for the
five-year plan.- This is given as a benefit in 1982/83 and 1984/85
respectively.

(4) Benefit of the Project.

As mentioned in the prev1ous paragraph the net annual benefit
of the irrigation and drainage improvement was given. by subtracting .
the average ammual flood damage amounting to Rp 863 million from the
production benefit due to .the- irrigation and drainage improvement.
O0f the above flood damage, -the damage due to ‘flood discharge of 800 -
m3/s and bhelow was estimated at about Rp 616 million as shown-in
Table 9-3-28 of Section 9.3. Such a damage is to be eliminated” in
case the flood control work is executed.. The eliminated damage, Will
‘be given as an increase in benefit by the implementation of flood
control work, o : : : -

_ Aceordingly, the. average annual benefit of the present prOJect
which has been planed to implement both ‘the flood control and the
irrigation/drainage improvement at the same time, amounts ‘to Rp 3, 722
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million in total' addlog the increase in benefir of Rp 616 million
to the sum of the flgod contiel benefit of Rp 830 million and the
irligation/drainage benefit of Rp 2,276 million.

_ Benefits expected in. each year during the bullding period of

‘the above increase in benefit were given ‘using Jointly two ways;

one is the way of estimation of benefit expected during the building
period for the 1rr1gat10n/dra1nage improvement, and the other is the
way of estimation of benefit expected during the congtruction period
for the flood control. (Tables 9-4- 17 9-4+18 and 9-4- 19)

‘In the case of the equ1pment 1end1ng system, the’ salvage value
amounts to Rp 489 million at the end of 1984/85 for the seven-year
plan and ‘Rp 733 mllllon at the end of 1982/83 combinlng the two
salvage values. For- the flood control and the. irrigation/drainage
improvement. This is given as a benefit of the project in 1984/85
and in 1982/83 respectlvely.‘

(5) Intangible Benefit.

The benefits described- in the previous paragraphs 9.4,2, (2) and
9.4.2, (4) are tangible benefits which are comparatively easy to ‘count
in monetary term., Bésides these, the following benefits will have to
be taken 1nto con51derat10n as 1ntang1b1e ones,

In the flood control sector, rhe'implementatlon of the project
will produce such good results as decrease in diseases due .to improve-
ment of the env1ronment and stabilization of the people’s ‘livelihood
due to protection from menace of flood. Tn the sector of irrigation/
‘drainage improvément, the intensive and extensive farming planned in
the project will foster trade in agricultural inputs and the production
increase in rice will: encourage commerc1a1 millings and 1mprovement of
the dlstrlbutlon system of rice, ‘

As ‘a result, the impact of the project will lead to expansion of
commerclal act1v1ties, increase in opportunity of employment, improve-
ment of 11v1ng conditions of inhabitants and increase in incomes of
the people in the prO]ect area and its neighborhood.

9.4.3. Comparison of Cost and Benefit,

The streams of the economic costs and beneflts of the four
alternatlve plans of the project are summarized in Tables 9-4-20'to
94— 31 c13551fy1ng ‘them inté the three categories. Based on these
streams, ‘cost-benefit analysis was made for: each of the four alternatives.
The, calculated internal rate of return (IRR), benefit-cost ratio (B/C)
and net present value (B.~ C) are given in Tables 9-4-32" to 9-4-35.

It is ea51ly seen from the tables that the benefit exceeds the
cost in all the alternatives in case the discount rate is assumed at
12% and the value of IRR indicates a good rate as high as 19% or 20%.
Tt may be said from these .results that any of the four alternatlve
plans is economically fea31b1e
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Comparing the full-contracting system with the equipment-lending .
system, it is fouhd:that the.former a 1itt1e surpasses the latter in
the three economic indices, This 1s by reason that the disbursement
on the full-contracting system is ‘almost constantly distributed over
the construction period nainly owing to the depreciation system taken
for the equipment, while the disbursement on the equipment- lending
system appears at the early stage of the construction period owing to
the procurement of equipment. Furthermore,  the problem of disposal
of equipment le[t ‘behind the project at the ‘time of complétion of the
works will not occur 'in the system of full-contracting, This is also
another benefit of the full-~ ~contracting system. Therefore, the ‘plan
of. fullwcontracting system is recommendable. _

Next, the comparlson of the two plans of 7-year and 5—year
1nd1cates no. 51gn1f1cant difference between them, - But the 1-year plan
is recommendable from the v1ewp01nt of finance and others.

In conclusion, the 7-year plan on the fﬁllﬂcomtraéting system is
recommendable from the viewpoint of economic evaluation.

9.4.4. Sensitivity Analysis.

Sensltlvity has been examlned only in regard ‘to IRR because the
sensitivity analyses of.benefit-cost ratio. and net present value are
expected to give the sane result as that of IRR. For examining the
sensitivity, increase and/or reduction ‘in: cost and/p;_benéfif.were'
adopted as variables. Tables 9-4-36 to 9-4-39 show the increase
and/or decrease in IRR corresponding to the increase and/or reduction
in cost and/or benefit by 10%, 20% and 30/ in each of the four alter—
native plans. . .

It is found from the results given in the above ‘tables ‘that:the

value of IRR of the project exceeds 12% even if the cost should ge up
by 20% or the benefit should come down by 20%. Further, even in case
of the most pessimistic assumption that the cost should go up by 20%
and at the same time the benefit should come down by 20%, IRR of the
project attains te a pretty good value as high as 14%. This means that
the project is economically sound. 'The'similar'tendency will be seen
in the two components of the project. This is also shqwn in the above-
mentioned tables for reference.’ '

Furthermore, some examinations must be ‘made on thé éensitivity
of two major elements of price. of paddy and yleld o£ paddy which may
have an influence upon the value of IRR. .

(1) Price of Paddy.

in Lhe present study, Rp’ 65 per kg has been- applied as- the price
of paddy. This is the farm—-gate’ prlce which has been derived from
the international price of paddy at the 1977-price. This~ prlce of
paddy has however varied between about Rp 35 and about Rp 130 per kg
since 1970, Such a fluctuation in the price may also be expected in

‘the future,
LY
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If the price of paddy is assumed at Rp 35 per kg as a ‘pessimistic
condition, the benefit of the project will be reduced by about 35% and
IRR will work out at 12%. This result indicates that there is no room
for doubt of economic viability of the project.

On the'contrary,‘if thé price of péddy is assumed at Rp 130 per
kg as an optimistic condition, the benefit of the project will be
Increased by about 75% and IRR will work out at 25%.

.Intefﬁatioual:priée of paddy has generally taken an upward tendency
for the long period of time. It seems therefore that the price of
paddy will be an optimistic element rather than a pessimistic element.

(2) Yield of Paddy,

In the present study,‘the yleld ‘of paddy per ha in the dry season
" has been assumed .to be ‘the ‘same as the. wet season -paddy. However, if
the yield" of paddy per ha in the dry season is assumed at 80% of that
in the wet season as assumed in the Overall Plan Study, the benefit of
the 1rr1gat10n/dralnage component will be reduced by about 25/ which’
will reduce the value of IRR of the project to 15 or '16%. However, all
the ‘values of IRR exceed 12% even if the above-mentioned pessimistic
assumption should be applled The economic feasibility of the project
is therefore Justlflable from the v1ewp01nt of fluctuation of yield of
paddy.

9.5. Farm Budget.

From the farmer's point.of view, the economic evaluation was made
through the analy31s of two tipicai types of owner farmers in the
ptoject area. Type I is the representative of non-technical 1rrlgated
paddy field area and Type II is that of technical irrigated paddy field
area.

In future,; on the condition of w1thout project ‘and on-the condi-
tion of full developmeut stage after completion of construction works
~of "the. progect the gross: farm income, the gross farm expenses, net
farm income and reserve or capacity to pay worked out as shown in
Table 9-5- 1.- :

The - reserve of the farmer under with prOJect condition would amount
about 17 times in case of ‘Type I and more than 6 times in case of Type
II of that of w1thout project condition respectlvely

According to these analyses, it can be said that the project is
quite beneficial for the farmers in the project area.
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Table 9-3-1 Inundated Area

(A} TFlood bischarge: 540 m3/s.

C : . A _ Unit: Ha
1ZZHd Inundated 0,00 0.50 1.00 1.50 :  over
uge depth =~ - e - - Total
: - 0.49 0.99 1,49 1.99 2.00
041 palm 950 " 500 400 430 140 2,420
‘Rubber 130 . 130 10 0 0 270
Paddy - 1,420 © 1,340, 870 630 400 4,660
Upland crops 240 - 70 30 0 ©0 7 340
Town, 40 40 19 0 0 90
Others ' 600 450 400 360 110 +1,920
Total - 3,380 2,530 1,720 1,420 650 9,700
(B) Flood Discharge: . 610 m3/s. :
T _ Unit:  Ha
}?G\ - Inundated 0.00 . G.50 1.00 1.50 © Tover .
and~._ . : i .
use depth y - o "\ - o Total
B 0.49 0,99 1,49 1,99 2,00 _
0il palm 1,950 1,700 . 1,400 840 440 6,330
Rubber . <150 110 - 50 10 0 320
Paddy . . 1,550 1,190 770 660 300 . 4,470
Upland crops 220 110 30 0 -0 360
Town 200 130 50 10 0 390
Others . . 690 - 530 300 300 210 2,030
Total o 4,760 3,770 2,600 1,820 950 13,900
(C) Flood Discharge: 865 m3/s. o
. IR TR . ol g Unit: lHa
T~ Inundated 0.G0 0.50 1.00 - 1.50 = over .
Land ak . _ _ L
use . depth =~ - Rl - L . Total
_ S 049 0.9 149 1,99 2,00
041 palm - 2,100 1,900 1,750 1,310 550 7,610
Rubber . © 330 350 .. 190 100 g 970
Paddy - - 2,670 2,770 2,310 1,650 800 10,200
Upland crops 230 220 30 .0 0 480
Town - ‘ 210 - 130 . 50 10 0 400
Others . 1,550 1,750 1,930 590 490 5,210

- Total 7,090 7,120 5,260 3,660 1,820 24,950
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Table 9-3-3 Number of Houses Submerged'

(A) Flood Discharge: 540 m3/s.

1.00

over

6,460

. _ Inundated | 0.00 0.50 1.50 .
Houses depth - = - - Total
N 6.49  0.99 149 1.99 = 2.00

Farm houses 1,610 1,010 490 60 0 3,170
Residence 680 C 440 180 0 0 1,300
Shop - - 230 140 70 0 0 440
Others /L 140 . 90 30 0 0 260
Total. 2,660 1,680- 770 60 6 5,170
(®) Flood,Discharge:.xélo m3[é. _

Inundated . 0.00 " 0.50 1.00 1.50 over _
Houses depth e = - C - _ Total
\ 0:49 . 0.99 1.49 1.99 2,00 :
Farm houses 3,170 1,900 770, 120 0 5,960

Residence 2,760 1,620 550 80 10 5,020 -
Shop 790 520 200 30 0 1,540
Others L. 300 . 170 60 10 o 540
Total 7,020 4,210 1,580 240 10 13,060
() "Flood Discharge: 865 m3/s. :
_ Tnundated . 0.00  0.50  1.00 1.50. over o
Houses™. depth . - o= - = _ Total
_ ' O 0.49  0.99 149 1.99 2.00
. Farm houses 5,450 3,350 1,350 200 30 10,380
Residence 3,480 2,130 690 90 10 . 6,400
Shop 1,120 720 290 - 40 0 2,170
Others [2 470 260 90 10 0 830
Total 10,520 2,420 340 40 19,780

J1: includes 6ffice;-schooi, hospitél, factory, mosque,

church and kiosk.
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Table 9-3-4 Appraisements of Buildings and Household
Effects or Stored Goods (at the 1977 Priee Level)

Apprais e m ents

Household effects

Kind of houses Buildings or stored goods - Total

1. Farm, house 1300 210 | 510
2. Residence’ 300 350(3_ 650
3.8 hop ' 1,120 1,640, 2,760
4. 0ther O 1,850 780 2,530(4
. Office (2 11,160 . 10,280 21,440
. School : 6,320 1,200 . T 7,520
. Hospital 4,620 . 1,560 5,980
. Factory - .- 4,370 3,310 7,680
. Mosque & church 3,070 590 3,660
. Kiosk _ : ‘ L 120 ‘ . 40 - 160

(1 : Offlce, School hospltal factory, mosque, church and
kiosk, : : :

Publ1c office meetlng hall, post office, bank and
SCouting house.g

(2

o

(3 : Price after sales tax of 5%.

(4 Average appralsement of office, SChool“Hospitai factory,
- mosque and church and kiosk at the ratio of 1; 3 1;23 5 21
in number, respectively.

Table 9 3-5 Rate of Appralsement of. Household Effects'
by Height above Ploor Level

' ﬁnit':iz-.

Kind of Height above flood level ( in meter )

houses 0-0.5 0-1.0 0<1,5 0-~2.0 0-2. 5 0-3.0 over 3. .0
Farm house 65 90 95 98 100 100 100
Residence 56 79 89 9% 99 ' 100 . 100
Shop 38 63 77 8 . 96 99 100
orfice, ere.’t 54 87 97 99 100 100 . 100

(1 : Office, school, hospital, féctory, mosque, ¢hruch and kiosk.
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Table 9-3~6 Rate of Damage to Building Submerged

Water level above floor ( m ) ' Rate of damage -
0 - 0.49 0,037
0,50 - 0.99 = 0,064
1.00 - 1,40 . 0.099
1.50 - 1,99 - 0,137
2,00 - 2.49 . .. 0.179

Source : Ministry of Construction, Japan.

o Table 9-13-7 Ratesfoffbaméges to Properties Subﬁerge&
( Except Buildings ) ' '

Kind of properties . Rate:of damage to submerged goods -

(A) Household effects of resi-

dence and.fafm hqﬁéé _ 0.690
(B) Stored goods of shop . 0.597
(C) Properties of office, sch-

"ool, hospital ,mosque, church o | 0;632.

“and kiosk_

Source : Ministry of Consﬁrﬁction,'Japan{
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Table 9-3-8 Damages to Properties by Flood Discharge

Flood ‘discharge ( mB/S )~ Damages to'ﬁfOPEYtiES ( 106_RP )

865 . 4,469
610~ - - . 3,054
540 . ' 1,090

430 - _ . 455

Tahle 9-3- 9 Rate of decreaSe in Yield of Paddy due to Submergence (/)

Submergence Tillering stage Booling St. Heading St. Ripaning St.
depth - éuration 0 ~ 70 th day 7L - 87 th .88 - 100 101 - 130 th

“54 67 % <77 %) . (718 - 100 %
(daysy @54 %) (55-67 %) (68_77 7. C 0 )
Case(1) 1 to 2 10 % 0% 7 5%
Over 3 to 4 20 - 80 . 80 -20
Plant 5 to 6 30 B A 9 . . 30
Helght Over 7 35 . | 95 100 30
Case(2) 1 to 2 6 40 .10 g
75% of 3 to 4 9 46 23 SR 1
Plant 5 to 6 14 49 .26 . .23
Height - Over 7 16 55 N 30 23
case(3) 1 to'2 4 37 - 2
50% of 3 to 4 9 42 22 4
Plant. 5 to 6 13 45 - 25 . 6
Height Over 7 15 _ .50 T 28 6

Table 9~3-10 Ammount of Damage pef ha to Paddy by Submergence

' Ampunt*df.damage (Rp/ha)

Sﬁbmergence Depth (m)

(1) (2)
0.0 - 0.49" 20,300 25,400
0.50 - 0.99 . 57,500 71,800 .
1.00 - 1.49 - 75,700 94,600
1.50 - 1.99 - : 77,000. 96,200
over — 2.00 S 77,000 96,200

(1) : without {rrigation aﬁd'arainage improvement,
(2) : with irrigation and drainage improvement._

Table 9-3-11 Damage to Paddy by Flood Dlscharge
Damages to paddy (10 Rp)-

Flood discharge Gn /S)

NOH R (2)
865 577 - 721
610 232 = 290
540 . 251 : 314
430 S 54 68

(1) : without irrigation and drainage 1mprovement‘
(2) : with irrigation and drainage improvement,
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Table 9-3-12 Prices and Yields of Palm 0i1l,
: Palm Kennel and Rubber

Kind of Crops' Pricéﬁ(Rp/Kg)- vield (kg/ha)
Palm ofl 200 2,400
Palm kennel 130 600

Rubber 250 o 1,000

‘Table 9-3-13 Rates of Decrease in Yield of
— Palm Oil and Rubber (Rp/ha)

Inundation depth Suspended  Rate of decrease in yield(Rp/ha)
“period of (1 ‘

! Palm oil Rubber

production o ‘ N :

C( days ) ‘(includes palm kennel)

0.0 - 0.49 10 15,300 . 6,900
0.50 = 0,99 26 : 39,700 - - 17,800
1.00 - 1,49 . 45 68.800 30,800
1,500~ 1,99 b4 97,800 43,800
2.00°~ 2.49 86. 122,300 54,800

a: Suspepdéd ﬁeriod_of pfodﬁcticn was_Calcﬁléted using a re~
lation.between, depth and duration of inundation in the
Feasibility Study Report of the Urgent Flood Control Project.

Table 9-3-14 Danages to Palm 0il and Rubber by Flood.Dischafge

- Flood discharge .Amoﬁnt of damages ( 10° Rp )..
(w /8) ) Palm oil (1 Rubberx

865 , 423 19

610, 330 | 5

540 161 4

430. . 52 1

(1 : includes palm kernel.

Table 9-3-15 'Damages to Facilities in
: “the Plantation by Flood Discharge

Flood discharge (m3/8) © Damages to facilities in the

pléntatipn (10° Rrp)

865 - 55

610 55
540 21

. 430 : _ 10
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Table. 9-3-16 Harvested‘Afea,'Yield and Unit Price of Crops

Kind of crops_harvested_Area(l _ Yield(zz_ Prica(3
(Ha) (%) (ron/Ha) (Rp/kg)
GCassava : 270 .. 49 11.9 ' 12,25
Sweet potatoes 9, 17 11.9 12,25
Peanuts .16 -3 - 1.09 127.23
Soya beans 103 - 19 0.95 - 97.91
Small green peas 64 12 0.95 97.91

" Total, 547 100

(1 :[Average halvested area’of 4 Kecamatan (Galang, L. Pakam,
Perbaungan . and P.Cernin for 3 years 1974-76).

(2 : Average yield in the prOJecL area for 6 years (1970~ 1976)
(3 : 1977 price level

Tablé 9;3~17 'Rate'of‘damage_;o Upiand Crops

Inundation Raté of‘ﬂamége

Depth (m) : Duration . (days)
0.00 - 0.49 3 -5 . 0.35
0.50 - 0.99 o b -6 - 0:.67
1.00 -~ 1.49 -5 - 7 o 0.85
1.50 - 1,99 5 -7 0.95
2.00 -

2.49 . over— 7 .. 0.99

Table 9~3-18 Damages to Upland Crops by Elood Discharge

Tlood discharge (_mE?S ) Daméges to cfogs ( 10° Rb_)
865 32 |
610 . 22
540 19

430 4




Table 9-3-19 Ldssés'dué to Suspernsion of Business Activities

Flood dlseharge'

Losses due to suspension of

(m3¥/8) Business Activities (105 Rp)
T 865 268
610 183
540 63
430 27

Traffic. and Transport Volumes on’ the Railway

Table 9-3-20
o and Highway Passing in the Project Avea

Made of Passeﬁgerﬂcar Pasgenger

_ Fréightcar' Frelght

transport (car/day) - (person/day) = or truck (ton/day)

PR {car/day) _
Railway 24 2,100 ., 40 1,900
Highway 3,000 28, 000 1,400 9,300
{1 4 Includes buses of 600.
(2 Includes passenger of 14,000 by buses.
Table 9-3-21 Matters to be Reéquired to Estimate the Losses

~due to Suspension of Business Activities

"Ltem Unit RailWay nghway
1. Average fare per passen er “Rp 500 250
2. Average transportation range kim- 200 150
. or freight -
3.JTransp0rtation charge of Rp 8 100
freight per ton. km
4. Ratio of business truck to % - 40
entire .truck : : ' : .
‘5. Rate of profit to ' % 20 20

transportation fare or charge
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Table 9-3-22 Loss due to Iﬁterruption of Traffic per Day

Description : Calculation

~A. Accumulation of.freight Rp 100,000 x (1 300"+ 9 800)
‘ ton x 0.1 % 365 = 0,32 million Rp

B.'SuSpension'of business

a. Rallway business for RpSOO % 2 100 persons x 0.2
passenger . = Q. 21 mlllion Rp.

b. Railway business for _RpS X 1 900 ton x 200 km x 0.2
freight _ "= 10.16 mlllion.RP

¢. Bus business on the =Rp250 x 14 000 persons 'x 0.2
highway _ = 0.70 mlllion Rp. _ :

d. Truck bUSiﬂeSé on the. ] RplDO X 9 800 tOI'l X 150 km x 0. 4
highway _ x 0.2 = ll 76 million_Rpf

: Table 9-3-23 Losses ‘due to Interruptlon of : 1raffic
by Flood Dlscharge_

Flood discharge Losses due tointerrﬁﬁtion of traffic

(m?/s) | ~ (10% Rp )
865 - | -5
610 : 50

- 540 50

430 . 25
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Table 9-3-24 Flood Damage by Discharge without Urgent Project
and ITrrigation/Drainage Improvement

Itemnm Fldod dischar§esJ(m3/3)
o _ - 865 610 540 . 430 ~
(1) Public facilities 278 88 194 67
{2) Houses and household 4,469 3,053 1,090 455
~effects .
(3)y Paddy ' ‘ 577 232 251 54
E&] Palw oil and fhbber 442 334 165 - 53
5) Facilitieés in plantation 55 5 21 10
(6) Upland crops g 32 22 19 4 _
(7) Suspension of business 268 183 63 27
activities o L

{8) Interruption of trafﬁic o .50 50 25

Total 6,196 4,017 1,853 695

Table 9~3~25 Flood Damages by Dischargé'in'the Préseﬁt Situation
o ' Unir: Million Rp

Djscharge ( m3/S ) Return period (year) . Flood damage (106 Rp)

200 1 0
400 2 255
600 _ 8 . 1,840
800 33 _ 6,050

Table 9-3-26" Increase in Flood Damage in Case of "with Trri-
gation/Drainage Improvement and w1thout Flood ConLrol"

Unit: Mlllion Rp

I tem Flood discharge (m3/8)
_ 865 610~ 540 430
A. Public facilitles _
a. Intakes : 19 0 0 0
b. Canals 36 - 16 13 0
.~ ¢. Sub-total 55 16 13 0
B.. Paddy S
a. Due to increase in 144 58 <31 7
yield | _ .
b, Due .to damages agri- 9,417 899 628 119
'+ cultura} facilitles ' P
¢. Sub~total . 9,561 957 659 126

C.Toval = 9,616 973 672 126
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Table 9-3-28 Increase In Average Amnual Flood Damage to Paddy
: and Intakes and Canals to be Constructed newly
in Case of "with Irrigation/Drainage Improvement
and without Flood Control

Toe

Unit: Million Rp

Flood discharge Average annual flood damage
(m3/s) ~ - To paddy To intakes
(1) (2) - Sub & canals Total
: o ¢ total o _—
200 to 800 = 20 590 610 6 616
over 800 42642 246 1 I

Total .~ 26 832 86 . 7 863

(1): Flood damage to paddy to difference between 4.5 ton/ha
and 3.6 ton/ha. : ' T

(2): Decrease in production of paddy due to flood damages to
intakes and canals. ’

Table 9-3-29 Average Annual Flood Damage
without Flood Control

Unit: Million Rp

: 'Déécription _ S _Averége annual benefit

(1) without irrigation & drainage - 830
project conditions

(2) with irrigation & drainage 1,486
project conditions : ' .
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Table 9-4-14 Economic Irrigation and Drainage Benefit
in Building-up Period in the Project Area
in 7-year Plan

Unit: Millionm Rp

166 20d® 3@ um sen e 7th sth  9th
o 119 327 608 . 939 1,438 1,887 2,335 2,665
10th 1lth in and after
L 12th
2,908 :3,070 3,139 _
Table 9-4-15 Economlc Irrlgatlon and Dralnage Beneflt
in Building-up Period in the Project Area
in 5-year Plan
_ Unit: Million Rp
16ct . 2na"? 3rd(_3- 4Ath  5th.  6th  7th - 8th .. 9th  10th
0 167 496 946 1,395 1,845 2,294 2,742 3,024 3,139
Néteé: (1: At ‘the end of lst year, implementation of 7,300 ha for Sumber

Rejo, Ramonia, Bendang and Pulau Gambar areas will be
flnlShEd

(2 At the end of 2nd year, 1mp1emenLation of 7 000 ha for
_Perbaungan and Buluh (1/3) area will be flnlshed

(3 At the end of 3rd year, 1mp1ementat10n of 4, 200 ha for
“Buluh (2/3), Singosari and Timbang Deli areas will be
finished.
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Table 9uti~20 Economic:Cost and Benefit of Flood Control
Component of 7-year Plan on Full-contracting

System
Unit: Million Rp
. Cost )
Year Construction Maintenance Benefit
’ cast : post :

1. 1978/79 131

2. 1979/80 276

3. 1980/81 616 .

4. 1981/82 708 5 196

5. 1982/83 769 9 - E IR
6. 1983/84 928 13 &9 - P
7. 1984785 890 17 658

8. 1985/86 22 830"

9. 1986/87 o 22 /830
10. 1987/88 22 . 3 830
11. 1988/89 22 830
12, 1989/90 22 830
13. 1990/91 ' 22 © 830

14, 1991792 o 22 830

32, 2009/10 | 22 830
33, 2010/11 | 22 830
3. 2011/12 : 22 - 830
35, 2012/13 ' : 22 830
36, 2013/14 . 22 830"
37. 2014/15 . 22 830
38, 2015/16 22 . 830
57. 2034/35 - o 22 830

Total . 4,318 1,144 43,164




Table 9-4-21 Bconomle Cost and Beneflt of Irrigation/Drainage
' component of 7-year Plan on Full-contracting System

Unit: Million Rp

Cost

Year 'Constthption OMRI) Benefit
cost_ _ . cost
1. 1978779 142
2. 1979/80 441
3. . 1980/81 1,543 |
4. 1981/82 1,410 18 86
5. 1982/83 1,411 37 237
6. '1983/84 1,713 52 W41
7. 1984/85 1,456 65 717
8. 1985/86 76 1,043
9. 1986/87 | 76 1,368
10. 1987/88 | 76. 1,693
11. 1988/89 ‘ o 76 1,932
12. 1989790 - | 76 2,109
13, 1990/91 | : 76 2,226
14, 199%/92 ' 76 2,276
3&."2005710: - . 76 2,276
@ 33. 2010/11 | 104 2,276
34, 2011/12 o 89 2,276
35. 2012/13 88 2,276
36. 2013/14 o - 88 2,276
37, 2014715 95 2,276
38 2015/16 | 76 2,276
57. 2034/35 ' 76 2,276
Total 8,116 4,056 111,99

1): OMR means operation, maintenance and replacement.

L
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Table 9-4-22 FEconomic Cost and Benefit of;the Project in
7-year plan on Full-contracting System

Unit: Million Rp

_ Cost :
Year Construction OMRI)' _BEHEfit
o cost cost

1. 1978779 273

2. 1979/80 717

3. 1980/81 2,159 N

4. 1981/82 2,118 23 - 287

5. 1982/83 2,180 46 594 -

6. 1983/84 2,641 65 989

7. 1984/85 2,346 82 1,529

8. 1985/86 | 98 2,155

9. 1986/87 98 2,568 -
10. 1987/88 98 2,981
1i. 1988/89 98 3,285
12.  1989/90 98 3,510
13, 1990/91 98 3,658
14.  1991/92 98 3;72g
32, 2009/10. 98 3,722
33.  2010/11 126 3,722
34, 2011/12 111 3,722
35. 2012/13 110 3,722,
36, 2013/14 110 . 3,722
37.  2014/15 117 3,722
38. 2015/16 98 3,722
57. 2034/35 98 3,722

Total 12,434 5,000 185,324
S 1): OMR mééﬁs operation, méinﬁenange and replécéﬁént}f-
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Table 9-4-23 Economic Cost and Bemefit of Flood Control
Component of 7-year Plan on Equipment-
lending System '

Unit: Million Rp

Cost

- Year ._ Construction Maintenancé Benefit
cost _ cost

1. 1978/79 - 131

2. 1979/80 439

3. 1980/81 1,064

4. 1981/82 835 5 196
5. 1982/83 8oz 9 331
6. 1983/84 652 13 479
7. 1984785 625 17 905
8. 1985/86 22 830
9. 1986/87 ° | 22 830
10. 1987/88 . 22 830.
11. 1988/89 | 22 830
12. 1989790 S _ 22 - 830
13. 1990/91 - 22 820
4. 1991/92 22 830
32, 2009/10 o 22 830
33. 2010/11 - 22 830
34.. 2011/12 - - 22 830
35. 2012/13 22 830
36.  2013/14 22 830
37. 2014/15 22 830
38, 2015/16 | 22 830
57. 2034/35 22 830

Total - 4,548 1,146 43,411
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Table 9—4—24"Econdﬁic Cost and Benefit of Irrigation/Drainage
Component of 7-year Plan on Equipment-lending -

System.
Unit: Million Rp
| Cost - |
Year Construction . OMRl) Benefit
cost cost
1. 1978/79 142
2. 1979/80 604
3. 1980781 1,907
4, 1981/82 1,519 18 86
5. 1982/83 1,303 37 237
6. 1983/84 1,523 52 441
7. 1984/85 1,336 65 959
8.. 1985/86 76 1,043
9. 1986/87 76 1,368"
10. 1987/88 76 1,693
11. 1983/89 76 1,932
12, 1989/90 76 2,109
13. 1990/91 76 :2,226'
4. 1991792 76 2,276
32, 2009/10 76 2,276
33. 2010/11 104 2,276
34, 2011/12 89 2,276
35, 2012/13 ‘88 2,276
36. 2013/14 88 2,976
37. 2014/15 95 2,276
38, 2015/16 76 2,276
57. 2034735 76 2,276
Total 8,334 4,056 112,238

1): OMR means operation, maintenance -and replacement.

N
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Table 9-4-25 Economic Cost and Benefit of the Project in

‘7-year Plan on Equipment-lending System

Unit: Million Rp

Year Cbnstihction OMRl) Benefit
cost cost
1. 1978779 273
2. 1979/80 1,043
3. 1980/81 2,971
4. 1981782 2,356 23 287
5. 1982/83 2,105 46 594
6. 1983/84 2,175 65 989
7. 1984/85 1,961 82 2,018
8. 1985/86 98 2,155
9. 1986/87 98 2,568
10. 1987/88 98 2,981
11. 1988/89 98 3,285
12. 1989/90 98 3,510
13, 1990/91 98 3,658
14. 1991/92 98 3,722
32, 2009/10 98 3,722
33. 12010/11 126 3,722
34, 2011712 111 3,722
35. 2012/13 110 3,722
36, 2013/14 110 3,722
37. 2014715 117 3,722
38. 2015/16 98 3,722
57. 2034/35 98 3,722
Total - 12,882 5,200 185,813

1): ° OMR means operatibn, maintenance and replacement.
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Table 9-4-26 qunbmic Cost and Benefit bf;Flbod Cpntrol ,
Component of 5-year Plan on Full-Contracting

System _
Unit: Million Rp
: Cost _ i '
Year . Construction Maintenance - . Benellt
cost ' " cost
1. 1978/79 131
2. 1979/80 276
3. 1980/81 1,064 -
4. 1981/82 1,264 8 286
5. 1982/83 1,511 14 534
6. 1983/84 22 -830
7. 1984/85 22 1830
8. 1985/86 22 830
9. 1986/87 22 830
10. 1987788 22 830
11. 1988/89 22 830
12. 1989/90 22 830
32.  2009/10 22 830
33, 2010/11 22 830
34, 2011712 22 830
35, 2012/13 22 830
36, 2013/14 22 1830
55. 2032/33 22 830
Total 4,246 1,122 42,320




9-61

Table 9-4-27 Economic Cost andeeﬁéfit of Irrigation/Drainage
Component of 5-year Plan on Full-contracting System

o Unit: Million-Rp

Cost‘ : :
Year Construction' OMRl) | Benef;t
cost : cost
1. 1978/79 142
2. 1979/80 532
3. 1980/81 2,497
4, 1981/82 2,617 30 121
5. 1982783 2,281 59 360
6. 1983/84 76 686
7. 1984/85 - 76 1,011
8. 1985/86 76 1,338
9. 1986/87 76 1,663 .
10. - 1987788 _ 76 1;938
11. 1988/89 - 76 2,193
12. 1989/90 ' 76 2,276
| 32, 2009/10 - 76 2,276
e § 33. 2010/11 . 107 2,276
34, 2011/12 102 2,276
35, 2012/13 103 2,276
36.  2013/14 76 2,276
55. 2032/33 | 76 2,276
Total 8,069 3,973. . 109,504

1): OMR means operation, maintenance and replacement. -
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Table 3-4-28 FEconomic Cost and Benefit of the Prbjecﬁ in

. Untt: Million Rp

5-year Plan on Full-contracting System

Coét

Ye?r Const:uction OMRl) Benefit
'cost - ‘ cost
1. 1978/79. 273
2. 1979780 808
3. 1980/81 3,561 | |
4. 1981/82 3,881 38 418
5. 1982/83 3,792 73 956
6. 1983/84 98 1,702
7. 1984/85 98 2,115
8. 1985/86 98 2,530
9. 1986/87 - 98 2,943
10. 1987/88 98 13,356
i1. 1988789 98 3,616
12, 198?/90' 98 3,72;
32, 2009/10 98 3,722
33, 2010/11 129 3,722
34, 2011712 124 3,722
35, 2012/13 125 3,722
36. 2013714 98 3,722
55. 2032/33 98 3,722
Total 12,315 5,095 181,404
1}: OMR means operatibn,_maintenaﬁce and replaceﬁent.
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Table 9ets~29 Economic Cost and Benefit of Flood Control
: Component of 5-year Plan on Equipment-
lending System

Unit: Million Rp

Cost . .
iear Construqfion Maiﬂtenaﬁce Benefit
_ L cost cost
1, 1978/79. 131
2. 1979/80 629
3. 1980/81  : 1,911
4. 1981/82 984 8 286
5. 1982/83 | 982 14 943
6. 1983/84 _ 22 830
7. 1984/85 | 22 830
8. 1985/86 | 22 830
9. 1986/87 | 22 830
10.  1987/88 | | 22 830
11. 1988/89 . ey 830
12, 1989/90 | 22 830
32.  2009/10 | | 22 830
33, 2010/11 22 830
| 34, 2011/12 ' o 22 830
€ 35. 2012/13 22 830
' 36. 2013/14 : 22 830
55, 2032/33 22 830

. “Total o 4,637 1,122 42,729
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Table 9-4-30 Econdmic'Cost:and Benefit of Irrigation/Drainage
Component of. S5-year Plan on Equipment-lending.

System
Unit: Million Rp
_ cost : R |
Yeaﬁ Construction : OMRl) : iBenefit
cost cost
L. 1978/79 142
2, 1979/80 887
3. 1980/81 2,876 .
4. 1981/82 2,390 30 121
5. 1982/83 2,073 ‘59 684
6. 1983/84 - 76 686
7. 1984/85 ' 76 1,011 -
8. '1985/86 76 1,338
9. 1986/87 76 1,663°
10. 1987/88 . 76 1,988
11. 1988789 o ' 76 2,193
12, 1989/90 76 2,276
32. 2009/10 - 76 2,276
33, 2010/11° | ' 108 2,276
34. 2011/12 w2 2,276
35, 2012/13 103 2,276
36, 2013/14 _ 76 2,276
55. 2032/33 - 76 2,276
Total . 8,368 3,973 109,828

1): OMR means operation, maintenance and replacement.
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Table 9-4-31 Economic Cost and Benefit of the Project in
5-year Plan on Equipment-lending System .

Unit: Million Rp

Cost

Tear Constrﬁction OMRl) . Benefit
cost CO_St

1. '1978/79 273

2. 1979/80 1,516

3. 1980/81 - 4,787 . |

4. 1981/82 3,374 38 418
<5, 1982/83 3,055 ' 73 1,689
6. 1983/84 - 98 1,702
7. 1984785 | 98 2,115
8. 1985786 98 2,530
9. 1986/87 98 2,943
10. 1987/88 | o 98 3,356
11. 1988/89 _ 98 " 4,616
1;. 1989/90 ' 98 3,722
32, .2005/10 _ _ _ _ 98 ' 3,72i
33, 2010/11 129 3,722
34, 2011/12 . ' ' ' 124 3,722

- 35.  2012/13 ' 125 3,722
3 36, 2013/14 98 3,722
55, 203&/33 - 98 _ 3,72é
Total - 13,005 5,095 - 182,137

1): OMR means operation, maintenance and. replacement.
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Table 9-4-36 Semsitivity of IRR of 7-year Plan on Full-
contracting System

{A) Project

.:Unitf %

“~~._.Cosl Reduction (2) 1% 1- Increase (%)
Benefif ~~._ 30 20 <10 , ‘ol 100 20 30
4 ~30 20 18 16 15! 14 013 12
5 B -20 22 20 18 {17} 715 14 13
enT =10 24 22 20 118l.17 16 15

o 10 (over 25) 25 23 |21} 20 18 17 R |
‘3,: 20 - (over 25) 25 {23} 21 20 19 = . ' %
bé.gb 30 (over 25) ;2‘*§ 23 21 20 '

(B) Flood control

o o Unit: %
““*auhCost Reduction (%) - | i Increase (%)
Benefif ~~. 30 =20 <10 | 0f 10 20 30
A -30 18 16 14 Y3} 1211 10
585 -20 21 18 16 {15} 13 ‘12 11
&8 <10 23 20 18 116§ 15 14 13

o P ot i e e e e e

0 (over 25) 23 20 lisl 17 15 14

T o e

10 (over 25) .25 .22 20y 18 17 15

Q- )
S~ 20 (over 25) 24 122{ 20 18 17
g hS 30 (over 25) {231 21 20 18

(C)  Irrigation and drainage

Unit: %

‘\\\Coét Reduction (%) 1 ) "Increase (%)
Benefit ~~. -30__ -20 =10 | O0f 30 20 30
. =30 17 16 14 113) 12 11 10 .
G 88 -20 19 17 . 16 {141 13 12 12
o =10 21 19 7 163 15 14 13
________ O .22 20 19 {17} 16 35 14

g 10 24 22 20119} 17 16 15
, 8o 20 (over 25) 23 21 1201 18 17 16
g5 30 (over 25) 25 23 1211 20 18 37
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Table 9-4-37 Sensitivity of IRR of 7-year Plamn
on kguipment-lending System

(A) 'Project

Unit : %

‘*\,\gost_ ‘ Reducﬁion (Z)f { .l Increase (%)
Benefit ™ ~-._ =30 =20 =10 1 04 .10 20 30
g, .30 19 17 15 {4l 13 12 1
u_ggg -20 21 19 17 1161 15 14 13
@O -0 23 21 19 1171 16 15 14
bl O o222 20 1191 17 16 15
@ 10 " (over 25) 24 22 {20{ 19 18 16
8~ 20 - (over 25) 23 1221 20 19 18
FhS 30 ~ (over 25) 25 1231 21 20 19
(B) Flood controi
. - L . Unit: %4~
“=~.. Cost -~ Reduction (%) -1 -1 Increase (%)
Benefii ~-. . -30 . -20 _ -10 01 10 20 __30
I 17 15 13 1121 11 10 9
9 G5 ~20 19 17 15 1131 127 11 10
me  Z10 . 21 19 17 4151 14 13 12
el 023 0200 18 1171 15 14 13
v 10 25 22 20 {181 17 15 14
| O 20 (over 25) 24 22 120 18 17 15
& 3:, - 30 (over 25) 23 1211 19 18 17

(%) Irrigation and drainage

S . Unit: %
~~~_Cost Reduction (%) ~Increase (%)
Benefit ~ _ 230 20 -10 | 0{ .10 20 30
. =30 17 15 14 1131 12 11 10
G 38 20 19 17 15 1141 13 12 11

BT 210 20 18 17 i15) 14 13 13

A 0 . 22 20 18 1171 16 15 14
g 10 23 21 19 18] 17 16 15
S8~ 200 25 23 21 119) 18 17 16
EEZ 30 (over 25) 24 22 j200 19 18 17
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Table.9~4-38' Sensitivity'of IRR_df 5-year Plan on
Full-contracting System

(A) froject

Unit: %

‘\‘Hu_QOSt - Reduction (%) ! . Increase (%)
Benefif =~ _ “30 -20 =10 {0 10 20 30
9. 30 20 18 16 |18 14 13 12 -
BEE -20 22 20 18 117 15 14 .13
mp o0 2422 20 1180 17 16 15
_______ O over 25) 24 22 1200 18 17 16
2 10 (over 25) 23 121 20 19 17
g 20 (over 25) 25 123 21 20 19
2 il 3p (over 25) 1 241 23 21 20
O : :
'(B) Flood contrdl :
. R S ‘Unit: %
- T~ Cost Rediiction (%) - 17l Increase (%)
Benefdit™ . S =30 =20 =10 QY 10 20 30
g ;. =30 18 16 14 1130 120 11 10
965 ~20 21 18 16 1151 13 12 11
my__Z1e 24 21 18 i 15 14 13
______ 0 (over25) .23 21 {18 17. 15 14
@ . 10 (over'25) ‘25 23 1200 18 17 16
; gg; 20 (over 25) 25 22 200 18- 17
sHY 30 _ . (over 25) 1240 22 20 18
(C) Irrigacion and drainage
‘ ' _ ~ Unit: %
- Tm~._Cost’ - _Reduction (Z) | .| :Increase (%)
Benefit ~~-. 30  -20 -10 ! 0! 10 20 _ 30 -
i . T I . - '
e =30 17 15 0 14 L1312 11 10
Bofe -20 19 17 16 14l 13 12 12
Me__ =0 21 19 17 j16] (15 14° 13
022 20 19 1A7F 16 15 14
g 10, - 26 22 20 118l 17 16 15
) S 20 (over 25) - 23 21 1200 18 17 16
SHY 30 (over 25) 24 22 |21] 19 - 18 17
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Table 9-4-39 'S:én'sitivity' of IRR o'f:S—.yea'r Plan on
Equipment-lending System

(A) Project

' . Unit: %
- Cost Reduction (%) Increase (%)
Benefit ~~- - -30  «20. 10 0y 10 20 30,
b 30 19 17 16 14 13 12 11
288 -20 21 19 17 1 16; 15 14 13
MO D10 23 2L 19 118 16 15 14 |
0 _fover:2s) 23 21 | 19| 18 .16 15 -
‘w10 (over 25) .25 22 {21} 19 18 ‘17
8~ 20 (over 25) - 24 | 221 200 19 18
g8 30 - (over 25) | 231.22 20 19

(B) Tlood control

Unit: %

"\__\_Cést _ - :Reduction _.(%) ' 1 :Incfease' (%)
‘Benefit - ~30  -20 =10 ¢ o0y 10 .20 30
‘Ién"' ~30 17 15 13 glzi' 11 10 9
goge -20 19 17 15 p14) .12 110 10
MO -10 22 19 17 j151 16 13 12

o 23 21 19 1171 15 14 33

o 10 (over 25) 23 21 {191 17 16 14
I%k—; 20  (over.25) 23 1201 19 17 16
a0 30 (over 25) 24 1221 20 18 17
H o . |
(C) Tfrrigation and drainage

. - _ Unit; %

. T~. Cost ' . Reduction (%) | Increase (%)
Benefit ™~_ - -30 - -20 = -10 01 10 20 30
g, =30 1715 16 [13] 12 11 10
965 -20 19 17 15 P14 130 12 11
e S 20 18 17 1150 14 13 13
0 22 20 18 117} 16 15 14

y 10 23 21 20 185 17 16 15
S 20 25 23 21 i194 18 17 16
HH~ 30 (Over 25) 24 22 ! _20{ 19 18- 17




9-72

Téblé 9-5-1 ‘Future Annual Budget - on Tybical

Owner Farmer

Pescription

" Type T-(1.45 ha)

“Type II (1.00 ha)

Without  With

Without - With-

Farm size description (ha)
Irrigated paddy field-
Rainfed paddy field
Upland :
Faﬁily'size {person)

Gross farm income (Bp)

Intéﬁsive paddy (Wet seasdn):

Intensive paddy (Dry season)
‘Non-intensive paddy
Upland crops

Farming éxpéﬁsé'(Rp)

Hired labours & cows
Seeds . . '
Fertilizers
Agrichemicals
Miscellaneous

Other expense (Rp)

Tax .
Interast_of credit
Other fees

Net farm income (Rp)

Non farm income-(Rp)

Family living expeﬁse (Rp)

Payment capacity (Rp)

project  project

- 1.3
1.34 .

0.11 . 0.11

5.55

| 354,290 858,040
- 422,100

o= 422,100
331,650 R
22,640 13, 840

45,330 132,260

9,230 . 24,030
6,560 10,790

18,760 - 65,660,
3,030 12,730

7,750 19,050

5,370 16,280

5,080 9.570

290 810

303,590 709,500

31,000 -

310,580 310,580

24,010 398,920

project ‘project

0.4

0.5 -

0.05 0.05
5.25

387,830 604,790

126,000 299,250
126,000 299,250
123,750 -

12,080 6,290

54,890 93,470
. 10,800 16,950

6,020 7,470
24,330 46,550
“4,320 9,030

9,420 13,470

6,900 11,210

4,900 6,450
1,710 4,180

290 580
326,040 500,110
293,790 293,790

- 32,250 206,320

0.95
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Fig.9-3-1  Relotion Between Plant Height and Period of Growth of Paddy
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CHAPTER X

FINANGIAL ASPECTS

10.1. Required TFund.

The fund to be required for the implementation of the project
was estimated for each of the four alternative plans at the 1977-
price and are shown in Tablés 10-1-1 to 10-1-4. .The estimation was
made on the following assumptions. ' \ '

(a) The escalation in price was -assumed at: 18£ per year for the local
currency portion and 10% per year for the foreign currency portion
taking account of the rate of rise in prices for the last five
years :

(b) The annual interest durlng the constfuctisn peliod was: assumed
at 3% of capital to be invested in foreign currency and assumed
to:be disbursed in local currency.

The economic evaluation has concluded that the 7-year plan on
the full-contracting system is the most recommendable plan among the
four alternatives.. The fund of this. alternative’ plan was estimated.
at Rp 27,270 million in total consisting of Rp 19,589 million:in the
local currency portion’ and US$18,508,000 (equivalert to Rp 7,681
million) in the foreign currency portion including price escalation .
and annual interest during the construction perlod ~ Among this amount,
the fund to be required for the flood control ‘component is Rp 8,754
million: con51st1ng of Rp 4,359 million in the local currency portion
and US$10,590,000 (equlvalent to Rp 4,395 million) in the foreign
_currency portlon, and the fund requlred for the 1rrigat10n/drainage
component is Rp 18,516 million conblsting of Rp 15,230 million in
_the local currency portion and US$7,918,000 (equ1valent to Rp 3,286
million) in the foreign currency portlon.

10.2. Disbursement:Schedulé.

The annual disbursement schedule of the fﬁnds.fbr the four
‘alternative plans are shown in Tables 10-2-1 through 10-2-4,
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