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RNNEX-VIT  PROJECT IMPLEMENTATION SCHEDULE

1. BASIC CONSIDERATIONS

. The Project implementation schedule is formulated on thé following
considerations:

The cﬁvil uotks to be executed by the Projéct are broadly
classified fnto the maln civil works and the tertiary devélopment
works. The ¢lvil works consist of the maln project factlities such as
Bila Intaké structice, Kalola dam, main and secondary ¢anals, major
drainaQe'canals,'cénstruction roads, The tertiary developreat works
include all the facilities below the tertiary ocutlets such as tértlary

ireigation canals, tertiary drain, farm roads, tarm ditches and their
rélated structures.

. The main civil works would be undertaken by a qualified civil work
contractor/contractors with assistance of foreign technical services,
which should bé selected through competitive bildding, and the tertiary
~ canals drains and roads, by the local coatractors. The quaternary
~ canal aetworks in the tertiary system would be constructed by farmers
. themselvées under the guidasnce of the local government.

_‘ As the civil works of the Project include a large volume of garth
works, the mechanized construction will principally be introduced in
the main civil works. 1In order to increase the employsent opportunity
in and around the Project area, however, the manpower construction will
be adopted as much as possible. The large scale civil work such as
Bila intake, Kalola dam, main and secondary canals, major drainage
canals and construction roads will be carried out mainly by heavy
construction machinery. The tertiary development works will be carried
out by manpower with minor construction equipmeént,

Taking Into accout the large scale of the civil works, the Projeéct
would be impleménted im three stages; (1) review of the existing design
and detailed design of the main project facilities (2) construction of
the main project facilities and {(3) the detailed desiga and _
construction of tertiary development works. The tertlary development
- works would be fnitiated simultaneously with the main works, so that
upon corplétion of the main works, immediate benefits can be envisaged.

2, IMPLEMFNTATION SCHEDULE

The Project implementation schedule is as shown in Fig. 2.1. It
{ncludes the Project preparatory works and the construction works. The
Project preparatory works will last 22 months including the time
necéssary for survey and mapping works, review of the existing deésign
and the detailed design works, mobilization, and construction of
offices and quarters. The construction works will last 68 months for
" the main ¢ivil works and tertlary developrent works,

vii - 1



The Project mobitization which inéludes:flnancing,-legalization;
establishment 0f the Project organization would have to be completed by
the middle of 1983, 1In order to facilitate the early commencement of
the construction works, the tendering should be promotéd In the end of
1983, ) ) Lo )

3, CONSTRUCTION PLAN
3.1 General
In order to establish the construction time schédule, the workable
days for éach month are estimated based on the following assumptions:
(}) The following time lendths t6 suspénd the wérk are set for
respective rangés of daily rainfall,

Daily rainfall depth X Time to bé¢ suspénded
(ma) oo : . (day)
0+ 10 : : : ] :
10 - 30 : 0.5
30 = 50 : : 1;0
2.0

More than 50

(2) Holidays fncluding national holidays are excluded from the work

(3) Main civil works consisting earth works and concrete works are
suspended during the rainy season from April to Jupe.
~ The work days are estimated to be 210 days per annusm.

3.2 Construction Plan -

"3.2.1 Preparatory works

‘Thé.brépatatofy_QOrks‘such as aertal phdtp @apping, @eiailed
design, construction of office and quartérs, amd 'land acquisition wiil
be startéd on March of 1483, S ' .

_ Aerial photo maps on a scalé of 1:5,000 with a contour inteéival of
0.5 n would have to be prepared for the Préject acea of 20,000 ha.

This map will be used for the design and construction of the tertiary.
development, : SRR : : -

The review and improvement of thé eéxisting design of the canals
and Bila intake structure will be started on March 1983, : The deslign of
- the Bila intake structuré will be completéed by the end of October 1983,

and the design of the canals, by the énd of Februaty 1984. fThe desfign
of Kalola dam will be made by use of atcumulatéd hydrological data on
~ the Kalola river and be compléted by the end of August 1984, '

VIL ~ 2



, ._;Tb?‘PfQjﬁct_office and quarters will bé completed prior to the
majoe coqsgtuctlén'aorks. This will be started from the beginning of
1?84_and‘cpmpletéd_by the end of 1984, f‘he land acjuisition for the
Erojeét facilitles will be completed at least one year prior to the
construction works.,

3.2.2 Bila intake

_ The Bila fitake structure consists of vatious components such as
an fntake welr, intake, bridge ¢oupure channél, ¢losure embankment,
ete.  The Intakeé wéir will be ¢onstructed by means of coupure channel,
The time required for construction of the intake will be 57 months from
the start of the preparatory works.

; The construction of the weir will be carried cut in the excavated
~site on the coupure channel in the dry condition,  Since the weir
conslisting of malnly wet stone masonry will be donstructed by labour

- force, the time requited for completing the masonry works will be 3
years. -~ The masonry works will be ‘startéd on the beginning of March
1985 and completed ty the end of Pebruary 1988.

After c¢ompleting the Intake weir, the excavation of coupure

- channel will be started and completed by the end of December 1989.
Earthfilling of thé closure embankreént will be carried out by use of
excavated material feom the coéupure chaniel, so that the embankment

- will be conducted fn parallel with the construction of the coupure
channel, Siace these works involve & large volume Of earthworks, the
‘machinery works will mainly be employed.

3.2.3 Kalola dan

Tice required for completing the Kaldla dam will be about 56 month
from the start of the preparatory works. The preparatory works
consisting a coffer dam and pressure diversion tuanel will he started
on the beginning of May 1985 and completed by the end of October 1986.

- Following to the completion of the diversion works, the main dam

construction will be started on the November 1986, and it will be
corpleted by the end of Decewber 1989,

. The concrete work of the spillway will be éxecuted in parallel

~ with the embankrent work of the main dam, starting on the May 1987 and
completing by the end of May 1989. The construction of intake and '

“installatfon of gates will be executed in 7 months cospleting by the

‘end 6€ June 1989,

3.2.4 cCanals, drains and construction roads
The constiuvction of main irrigation canal including main

inspection road will be carried out for 40 months €ron Janvary 1985
through April 1988. In patallel with construction of_the main
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lrrigation canal,. the sécOndary irrigatton canals will be constructed
in 25 motnhs, starting from June 1987.° The consttuction of the
irrigation canal will be executed £rom the upper reaches to the lower
reaches, In the rainy season, the ecarthworks will be suspended ang a
‘mafn effort will be paid to the construction of related structures,
The eéxcavated materials from thé canals will be used for enbankment of
canals and inspection roads. -

. The construction road for atcess of consttucting ‘the . Q:Ojeot
facilities will be started on Janaury 1985, parallel with the main
canal,consttuction.; The inspectiOn voads will also be use of access
duzing thé construction. Thé lack of émbankmént matérial of c¢anals and
~ inspection roads will be obtained from excavation fn dratnage canals.
the major drainaqe canals will be executed for thée period from Januvary
1987 t6 thé énd of February 1990. :

Thé pavement of the inspection roads and construction roads will

be madé at the final stages of respect;vé construction periods. The _
construction roads will be transferred as the village 1ink roads.

3,2.5 Tertiary de&re'mp'ment

- The detailéd design oE the tertiaty develdpment wlll be started
from Septerber 1984 based on the aerfal pholto maps and field survey.
- The construction will be execated in stagewise. The éconsteuction will

‘be started on October 1986 Erom the upper part of the pProject area, and
be coppleted by the end of Pebruary 19%0, o .
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ANNEX-VIII COST ESTIMATE

1. CONSTRUCTION COST

1.1 General

 %he following considerations are taken for the cost estimate of

the Project:

13

(i)ffTh§ cbnsttﬁctioh works would be executed on the cohtraci_basis;

(3)

:_Thé-éichangé rate used in the estimate is:

US$1.0 = Rp.625 = ¥220

maln civil works, such as Bila intake, Kalola dam, main and

- secondary canals, ete. would be constructed by contractors

selected thfdﬂgh'compétitivé bidding and the tertiary development
work, by local contractors. The construction machinery and

: §§dipgent required for the construction works would bé provided by
the contiactors themselves. Therefore depreciation cost of the

machinéty and equipment is céonsidered in the estimate of the

eonstiuction cost, instead of the procurerent cost of machinery

~and ‘equipment.

 The_cOﬁstruéti6ﬂ.c0st comprises foreign currency and local

cutrrency portions. Local éurréncy portion is estimated on the
basis of the current price in South Sulawesi in 1981 and of the
data obtained from the on-going and compléted irrigation projects
around the Project arfea. FPoreign currency portion is éstimated
baséd on the CIF prices at Ujung Pandang., The curcency is

‘classified into local and forelgn portions according to the

following criteria

(a) Lo¢al curfrency portion

'[l)fllaﬁéur wage
(11) sand, gravel, stoné and wooden materials
(1i1) fuel, oil, etc.

~{lv} expenses and fees of engineering services for local
consultants

(v} 1nland traansportation chérge

' (vii‘LtEanSEet'paYmeht Eot'1¢¢a1 portions, such as génaral
' expenses, takes and levies

(vi{) minor works

virs - 1



(b} Poreign cnrtenéf‘ﬁeitien
(1) reinforcindleteel.bars and other structural steéi ,
(31) cement
(it1) major metal works
{iﬁ) depreclation cost of cénstruction machinery and égufpment

(v) expénses:and“fees of englreering servicées by foréign
“conspltants

" (4) In the estimate of the construction cost Of the quaternary system,
only the costs of materials necessary £6r the ¢onstruction of the
‘related structures are included, stnce Such works would be
executed by farmers, themselves ‘Wnder the guldénce ‘of the'
Government.‘ ' - :

(% _The physical contingency telated to the construction qnantities is
- set at 15% of the direct ¢ost’ in viéw of the pfeliminaty nature of
the estimate. The price contingency of 7% peér annum for the
foreiga currency portion and 10% fof the local éuttency péttion is
includéd in the estlmate.

(6) The aSSOCiated Gosts 1o be financed by theé Govexnment, Such as the
cost for stréngthening the exténsion setvices, facilities Of the
“water usets® association, and inprovedent of the social
‘1nfrastructures are not included in the estimate. '

1.2 Estimate of Consttuction Cost

The construotion cost of the Pro;ect s estimated at Rp.67 823
million equivalent, conprising Rp.32,926 million Of Yécal currenty and
Rp.34,897 million equivélent of forélign currency,  Thé sussmary and
‘breakdown of the ¢ost estimate are as shown in Table 1.1 and Table 1.3
through Tablé 1,10,

The basie prices of local eaterials and labour wages used in the

‘estimate and the unlt rates for major work items are as shown “Table
1 12, %Table 1,13 and Table 1 14, respectively. :

1.3  Annual Disbursement Schedule

The’ annual disbursement schedule {5 worked out based on the
construction tire dchedule as shown in Table 1.2. ' Thé summary 1s as
shown below:

VIIT - 2 .



{Unity Rp;106}

Year Foreign Iocal Total

L Currency Currency

1983 1,520 969 2,480
1984 1,286 3,928 5,214
1985 3,004 3,343 6,347
1986 3,111 2,836 6,607
1987 5,940 6,176 12,116
1988 10,723 7,380 18,103
-1989 6,978 6,186 13,164
1490 1,675 . 2,117 3,792
Total 34,897 32,926 67,823

2, ANNUAL OFPRATION AND MAINTENANCE COSTS

Annual opezation “and maintenance costs at the full development
stage 18 estimated at Rp.344,840 % 103, comprising thé costs for; (1)
operation and matatenance cost of theé prOJect officés including

personnel cost, (2) operation and maintenance ¢ost of the project
facilities.‘ Thésé costs are shown in Table 2.1

3. REPLACEMENT COST

- Some Of the Project faclilities, espicially equipment and
iechanical works have somé shorter useful 1ife than the civil works,
and reguire replacement at a cértain time within the Pro;ect useful
1ife,

‘The replacement costs and the uséful life of those facilities are
llsted fn Table 3.1,

vIII -3
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Table 1.1 Summary of Construction Cost

{unit: 105 Rp.)
Item Total Foreign Lo¢al
Currency Currency
1. Preparatory Horks 1,718 698 1,020
.25 .Bila Intake 2,665 _1,774 891
3. Kalola Dam 7,656 5,456 2,200
4. Irrigation Canals and Roads
© - Irrigation canals and 8,208 4,574 3,634
ingpection rcads '
- Drainage canals 1,343 1,063 280
- Construction road 780 491 289
5, fTertiary Development 4,485 444 4,041
6. Office and Quarters 640 - 640
Sub-tétal 27,495 14,500 12,995
7. Land Acquisition 2,370 - 2,370
8. O & M Equipment 992 942 50
9. Administration Expenses 612 - 612
10. Engineering Services 4,889 - 4,529 360
11. Physical Contingency 5,454 2,996 2,458
Sub-total 14,317 8,467 5,850
Total 41,812 22,967 18,845
12, Price Contingency 26,011 11,930 14,081
GRAND TOTAL 67,823 34,897 32,926

VIII - 5
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Table 1,3

Breakdown of Direct Construction Cost (1/4)

{(Bila Intake)

Itea Unit o'ty “Cost_(0%FpLd _

: —_—— FC iC Total

J. Intake Wele

Backfill spresdis - :
\ oﬁ:wct'l?m "; 8,600 2,732 173 2,903
Contrete works » 8,600 50% . Lo8s 2,495

Felnforced o t . 3
Pelnforces tor =} 100 2,€64 3664 1,328
Form work toa 10 4,210 R YT 1,618
Hasonry work it | 32 : = 3,116 1,ile
Mooden gate » 35,200 453,943 534,112 928, 26D
e el 2 - 22,142 2z, 142
Gabisa n} 5,409 36,274 96,271

LR - ] ’
Guwl. z.eta.lln-g ¥ 619 i 504 soq
Twtsl {n) 164,121 €52,119 - 1,123,249
Z. Intake St:u-ctu'u

Wet Store masonry 3 5,390 £5. 252 12. 77 :
' . 8,778 144,450
Excavatlons 1T/5 al €00 ns 1€ an
t /s ad £,200 2,204 114 2,318
_ : :j: n; 1,200 513 23 541
o « 1,200 817 43 €50
Spreading ¢ C/s =3 2,400 762 43 810
0:-!{4':‘.{0#!_} cfs a? 2,452 142 gy &6
Eaaling to sgoll area /s o | (i) 5L &5 816
s Cfs »? 1,51 1,921 165 2,026
1 /R al 1,200 1,784 152 1.925
Sgreating In spoil aress /s nl 650 19 12 - 202
oSS ul 1,54 437 11 518
- 1 WR a? 1,200 31 2% 455
Woirlen gate e as - 24,875 24,875
Pelnforced corcrete x3 259 6,E£0 4,159 10,819
Feinforced bar ton 18 F.€55 €26 8,312
Form . x? £50 - 2,418 2,418
Total (5 91,015 Hi, 558 202,63

3. Dpiversioa Crarsel .
Excavation; <€/s o} 86,{00 40,823 2,333 43,211
L yowR ul 320,000 162,459 9,002 17) 432
teadleg 3 ©fs n? 6,000 48,€53 2,843 53,512
P MR n? 339,000 220,1C4 12,601 232,707
. Eadlirg g €/% =3 96,000 120,154 20,143 132,542
: Wk »? 283,800 422,253 35,919 457,207
Srrealing 5 C/5 e} 56,003 30,475 1,333 32,428
P MR a3 283,470 £3,9€¢ 5,707 85,671
Total M 1,134,007 £0,7243 }.214,350
4. Closire Eskachrant X
Excavaticn; C/s a? 11,000 5,372 300 6,022
Brfarkeent - - -
Spresding a3 £3,000 22,9535 1,772 29,707
Corgacticn »3 £3,000 5,212 20,326 25,538
Total (4] 33,919 22,393 e1Ln?
$. Eridce

T eearing shoe o, F) 14,24 - 14,714
Pelinforced concrete (34 42 10,€5% 6,655 17,310
form =2 1,209 - 4,463 4,463
Peinforced bar tea 50 21,351 1,740 23,031
scatolding =) 3,500 - 3,967 3,967
fotal (%) 15,225 16,325 £3,045%
CPAND TOTAL 1,776,142 £30,€43 2,6€4,955
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Table 1.3 Breakdown of Direct Construction Cost (2/4)
( Kalola Dam } '

Ttes tnlt o'ty o m"!é"”"’ = SRS
}. Coffering Work . " . .
Sxcavation y /S "} 1,000 3,615 169 3,864
' /s . ) w? 20,000 10,500 540 12,040
1033ing » TS n} 7,000 3,49 I 4 1) 3,15
: 1. C/s »3 10,000 10,140 €00 10,742
fauling 18 n} 7,000 5,334 455 5,189
1 C/s =} 20,000 ‘ 15,240 S0 © 18,540
szreading In spoll area | »? 27,000 8,559 549 9,097
Boreow pit . o .

Excavationy /3 (3 1,000 425 25 . 450
3 7S al 22,000 9,350 550 2,900

Los3dirg e} 22,000 11,154 669 © 13,814
Eialirg : w? 22,000 27,544 2,36 - 29,930
Quarry site 1 . o - o
Excavatlon; T¥/5 ad 7,000 2,935 138 s 1,1%0

‘ T al 000 12,342 639 11,951
Leading 1 - ¥/S : . =} 7.080 3,549 210 3,189

s R ») 2,000 13,863 828 14,697

Easlicy 1 ®/5 nd 7,000 - 8,764 758 C 9,50
R ! 9,000 8,263 711 2,991

Sgreading in spoll area wd 7,000 2,219 140 1,359
Spreadicy 3 Core »} 20,000 T BB 490 L P 200
1 Filter w} 3,400 1,156 € 1,724
1 R, rock _ u? 22,000 7,480 £ S 1,920
1 FRock . n} T e5,000 1S, 0 * 16,200
Cospacting 31 Core . n} 20,000 5,600 282 5,680
t Filter : ) o} 3,4 201 783 966
t R Rk . a} 22,000 2,240 - (336 . 2,649
: b Rk al 45,000 £3,545 . 1,128 14,610
Furchase césty Filter . . ) nd 3,450 - 14,05 14,09
total } : . 203,164 22,33 139,158

2. Kiver Giversion Wk
{1} Charcel

Exiavatida 2,125 125 C2,0%

s TS5 a3 5,000
1 Cfs ¥ 93,000 15,375 1,378 . 42,150
) 1 WR =3 5,000 N T L I 120 2,250
oading 3 1/s ‘a3 5,000 2,13% 150 2,638
1 /s nd 95,000 1,95 2,650 54,515
1 WR =3 5,000 3,12% 1720 39S
Fazlizg 5 /5 ‘=3 5,050 - 5,560 : 810 1,13
3 €S 3 $5,000 124,649 LN 133,312
s WA w3 5,600 L 1,69 . 810 8.£10
Sprealisg In spoil ares ) 41,800 29,847 1,829 | AT
Feinforced corirete »? 5,650 154,512 56,512 251,00
Felelforced iron tar T 92 39,75% . O DY 111 42,425
fForm a2 8,000 - - 29,352 LR 052
Gablon . u? 2,700 - 14,057 - 46,059
: St total : g8 195,314 €33,452
{2} Turtel work .
Excavation n} . 9,160 132,642 23,1} 156,145
oadfeg a} L9100 - 5,kE8 A $,937
E23lirg ‘ u} 9,106 . U8 3 1AM . 15,616
Szxeading in sgoll srea . a} 9,360 2,835 182 . 3,067
Concrets dining u¥ 3,659 - 8,51 55,752 T 132,004
Form set” i 3,661 3,€80 ¢ 7,253
Plag corcrete . =? 512 15,185 © 9,435 18,676
Groating a 555 . ns 3,00 3,747
Feisnforced Lech Bar toa 13 S 33,704 2,143 . 36,831
- Fd-tetal - o 29,101 7Y . ¥E5,0E4
CTctal 2 : : ' 354,110 9,391 l.uc.sn
3. T=a Emtandzent .
Excavatica 3 175 al 35,0600 15, %8 855 16,20}
i <fs a3 5,05 2,116 124 2,340
3 WK : ‘2 as,0m0 S 6,418 315 6,143
Lo:ticg i s =3 L 36,000 19,241 S ¥ 13 M2
s &fs . =l $.000 2,535 81 1,£8)
3 WR a3 15,09 - 472 S 9,188
Easling 3 T/s (%4 35,000 4%,07) 3.85) $3,95)
‘ 1. 8/5 - al¥ $,000 6,80 L %33 - c.urs
; Wh S - a¥. o 15,0 . n,:;a 1,91 AT
‘rte&!wq in spoll area n? S£,000 : 17,322 1,113 18,95
Boreowr gt L . P
Excavation;  ¥/s ’ ud R N ] ,” . R
o /s ad 69,000 27,341 CI,e 3,057
teaileg : ‘) £9,000 - 318,583 1,010 - - 31,05
Fasling | ‘md €3,000 . 85,383 1,442 93,00
Cuarky site 1 . : . . . . co .
Ercavsticns /s N 1,0 o Tim SMY L 1%e8)
1 WR T e 55,000 22,%8 . 1, .
R _ _ Coad 28,600 13,504 1,983 b
WMy 2 TS , i omd 29,000 14,301 E J2) 15,4508
1 ¥/ »} 83,060 M, L haBK B,
1R «! EY ) s1.017 3,4 t5.421

(to 24 ezatincas l




Table }

+3  Breakdown of Dircct Construckion Cost i3/4}

{ Kalola pan )

Item e P
Ualt gtey Cost (10%5p.)
Hauling & /s ——— ; . < 74 sotal
i W/ - 29,0 3,33 3132 39,440
i WR ot 27,600 13,813 1.5%3 20,4¢5
iR :, il‘g,g‘oz 41,635 3,555 45,192
PR 3 'y 9,200 9 %930
Ssteadity In aphil area -g 19,000 37,143 3,211 49,324
Qusrey site B4 = 83,51 26,30 1,€£0 21,971
excavatien; v/s :
. um .l=; 13,000 5,528 323 5,851
I R ll, k7,000 1,769 493 7,872
wasing 5 wa = 1,600 245,933 310,641 615,633
. X = 17,000 25,148 1,57 27,169
Eauling ¢ M/R - 311,000 171,055 10,#55% 181,310
_ - u! 17,008 45,085 3,845 43,932
- speesding Y 311,000 137,602 33,527 41,12%
Irgeevions core 2,¢ ; §
Filtes -: 42,500 14,278 £48 15,124
Pardom yock ™ 9.0 .133 493 7,202
panife - 67,000 22,117 1,343 24,156
$ijrap = 1,800 45,554 2,653 43,3%2
DEan = 9,000 3060 183 3,141
Purchase cost = 5,000 1,700 101 1,801
Filter TG0
Craln -: 0, - 82,915 02,515
! n 5,000 - 27,613 27,613
Corgactieg
' (33 CAT A - y
!Miltu o Core -: 42,000 11,741 397 12,332
Farh rock = 22,090 1,155 4,620 5,555
ok’ = 53,600 €,825 3,19 8,01%
- 134,930 42,316 3,333 £3,£43
Tot. ¢ 5
ota) 3 _ 1,£59,0232 523,301 2,253,354
4. FosAztilon Treatrent
Blashet greet
- *
z:;_:i:ﬂ.e deidiicy - 1,500 45,344 4,632 43,97
mu;s q«;]wt - 1,%0 2,433 10,455 12,945
g";‘::i"’“ erittisg » 11,320 7€9,€76 27,545 297,224
rou lf’! . a 11,390 14,350 €2,24) 76,573
Test lole driklirg a | I8 1) 43,037 5,506 13,583
Total & 375,323 133,353 455,718
S. tpillway
Excaration 3 143 el 30,000 15,142 a1 16,553
1 /s . 159,000 €2,5%8 3,263 €.217
3 WR =? 92,60 £1,293 3,158 €2,43%
_ P R ad £2,000 82,085 8,264 £5,353
E2alizg P TS nt 32,070 37,440 3,14 42,734
1 CFs =3 36,000 23,21 1.793 23,027
1 fs 3 £4,00 1£5,153 9,054 114,223
W/ x3 45,050 33,443 2,655 34,133
P WE a3 45,000 €£,635 5,703 72,592
: R xd 3,030 27,631 2,351 29,932
B R =3 33,006 58,7 5,082 63,7£E
spreading §n spcil azea ul 127,030 53,937 3,526 63,633
Erlasdoant
Siresiirg (x4 32,000 10,159 €44 10,632
Corgacting =) 32,000 3,835 7,331 9,355
Feinforced ccocrete ed 24,220 E£X1,583 432,€53 1,047,376
Form ‘ a? 12,22 - £5,37% 45,37€
Frinforced froa bar ten 33 126, 265 Ny, 222 275,437
Blerket qeoct
Croyt bole drilllsy = 3> T, 1ED i 7,871
Groutiey a N0 392 1.652 2,041
Curtala ¢grost
Grost bole drbbling = N 17,183 1,755 18,913
Crostieg = Y 93 3,96 4,536
Test Tole Srillicg - [ 2o 3,33 590 3,575
Gakica »? 3,000 - 45,953 43,953
Roch bole (ST 2,23 72,13 27,023 313,201
fotat S 1,770, £54 533,183 2,370,047
6. Irtake Facility
Felnforctd corceete =} 129 13,151 11,931 31,1€2
‘Forw a? 2,20 - 21,491 £1.193
Peirforced fros bar toa 43 18,352 1,45 19,658
Toted & 37,543 302,633 145,213
7. Fasl Real
Excavatlca; o/€ 2 10.000 4,€13 33 4,520
. . /s al €8 000 9,1 E 8,40
. Ertasiresty ©FS a} C 8.0 4,176 *:2 5,048
Asptale pavesest »? 3.000 1Az 50501 1,355
Gravel retaliey »? 15,000 1,01 8,835 13,858
Tolsl 7 £2,932 17,629 18,552
5. Metel Worls L.5. 558,600 450,000 1,008,000
CRAND TUTAL 3,455,648 A 60 7,855,835
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Table 1.3 Breakdown of Diréct Construction Cost (4/4)
. { Canals and Road )

Itea . Unt o'ty o Cos':. :;:0 Rp-) Totsl

1. Msin Cahst Systez
{1} FEarth ¥orks

Excavation, coemon : 2 698,000 - 442,532 C23,732° q4e,26
Excavation, weathered rock p? 127,000 104,521 5,588 110,109
Earthfill with excavated material e} T 43€,000 T 296,132 . 16,864 312,976
Earthfil) with borreved raterial ' »} 103,000 261,929 . 20,909 . 782,838
Sod facing : e? 529,000 . - €3¢,800 . 634,800
Strigping of top soid r? 134,000 C1364 © 1,792 147,936
Diffosial of soil e3 121,080 0,20 16,510 221,
Asphalt pavereit , x? 138,500 €4,818 272,630 © 33,8
. Sab-tétal 1,917,257 !:?‘2?-?2? © 2,519,882
{2} FRelated Stroctures :

Feinforéed corcrete w3 ‘1,900 50,616 3_1,6!6 82,232
¥el store masoary wd 26,800 336,002 395,568 731,680

. Form ) =t 6,490 : - 23,808 23,808
Feinforcesent bar ton 93 H.m 3,237 42,948
Ease {oncrete el B 1] 938 695 1,633
packfill ] =3 76,000 14,580 45,600 7 . 50,160
Gate o ton € - 32,400 ) §,100 . 40,500
Sub-total 464,237 308,625 912,922

- Total } : : 1,981,554 1,511,250 3,452,8M

2. Suiondary Canal Systes

{1} Earth Works

Exéavation, Cobeon w3 350,000 211,990 - 11,%00 233,600
Eaithfill with éxcavated mteual nl 315,000 L oaeR, 055 10,110 _ 1%g,765
E3ithfil) with Lotrowed ratferial =3 610,000 1,553,230 125,836 1,675,000
Sod fazifg | oo =2 . 1,025,000 - C1,230,406 1,230,000
Strippirg of top soil : 23 204,000 107,204 ©17,9%2 125,216
Aspralt pavesent e 210,700 i 96,608 - 414,447 513,085

§:b-total 2,267,057 1,B0B,B3E - 4,075,896

(2} . Frlated Structures . .

Feinforced concrete : . nl 3,300 S TR >3 I 21.62) P OSE284
Yel storé rasoery o s} 15,800 198 nr 213,208 £31, 42
Form : 2 4,400 16,38 16,368
feinforcessnt bar : tob - 5% 23, {85 1,914 . 25,13
Bate copcrete : w3 89 1,816 1,330 3,2€6
ackfill 3 33,400 2,3€4 23,640 26,004
Gate ton 1z €4,800 C16,200 81,000

Sct-total 23,28 3¢,333 - eR,ea2

Total 7 ' ' 2,530,046 - 2,123,192 4,715,538

3. Drav-,e System
i1} Ea2rth sorks

Excavaticn, tecoon o 3 1,026,000 - E£4,918 $9,248 © 914,186
Eaxl_bfili with excavated paterfal - ;3 217,000 1_2'9.5‘9 7,318 . 136,927
StEippirg of top soil - =3 58,000 - 88,928 5,104 64,032
sficear LOSNBS o eLnp . 1aisuz
(23 Felated Structures ' ' . .
Reinforced corsrete o e3 't 1,056 122 2 1,132
Wel Slone EaSoafy n? . 582 2,273 ’ £,561 15,64
Fore . _ a?z 1o : - s 521
hinforcetent bar ’ o ton 2 854 . - 20 C 924
2bion : w} 12,65 L. B, 80 ] 8,870
S-tetal | | o sam nses anem
jotal 3 i : L 1,662,5¢8 260,418 . 1,343,006

4. Fo3d Systea .
(1} Ea2rth ¥orks

Excavation, Corcim 2} 30,000 19,620 © . 1,020 20,040
£arthfil) with borresed raterial nd 148,000 01,194 - 32,014 - 433,868
S5cd Facing . ) ? 0,000 : - .OB5,300 7 . 85,200
Steipoing of top soil ’ S 5,000 3,468 L 2,552 32,01¢
Aspralt paviéceat ] el 84,000 139,312 aes,na_ o 104,5%50
Sub-total - 453,599 28{:5974 R L]
(F1N Pelatef} Structuces - o o : ’

wet st«:-r.e razonry . nd LTS 1, 630 1,919 . Ty, 54
“Corcrete pipe #¥50 o 450 : : 651 651
Suk-total : 1 !’!? 280 §.200

' total £ ' L ' . - nx 220 _zas,eu L. 119,804
COAND TUGAL o T o 6,127,708 4,203,508 10,330,112
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Table 1.4 Breakdown of Direect Construction Cost
of Tertiary System

Tten Unit o'ty Cost 107kp.)
. . C 1C Total
1. Earth Korks
Excavation, corvon x3 1,555,000 ~ 2,355,310 2,355,310
Earthtill 3 2,538,000 - 1,060,884 1,060,834
Fotal (1)

- 3,416,194 3,416,194

2. Related Structures

et stone masonry n3 35,400 443,916 522,504 965,420
Kodden plate n3 €00 - 92,39) 92,391
Concrete pipe » 760 - 8,244 8,244
Backfill n3 4,700 - 1,739 1,739

Fotal (2} 443,916 624,878 1,068,794

GRAND TOTAL 443,216 4,041,072 4,484,983

Table 1.5 Breakdown of Direct Construction Cost of Offices and Quarters

Unit: 103Rp.

~ Description tnit o'ty ‘ma‘:"’x::emy)
1. Kain Office a2 800 120,000
2. Branch Office e? 400 40,000
3. . Repatr shop s? 400 28,000
4. Store House ' r? 500 35,000
5. Quarters =2 2,400 288,000
6. Fotor Poor . n? 10,000 70,000
7. Land Preparation for L.S. . 59,000

Office Yard Including
) Fencing, etc.

SUTAL _ - 640,000

- - Fable 1.6 Breakdown of Land Acquisition Cost

. " - Amount
Descrlptnm Coit o'ty ( 1 Currency)

103xp.)

1. Bila Intake ha 25 50,000

2. Kalola Dan ta 400 800, 000
3, <Canals and Poad

1)  Main frrigation canal ha 110 330,000

{2) Secondary lrrigation canal ra 250 750,000

(3} : Major deain ha €0 180,000

{4} Construction road ha 30 90,000

{5} Miscellaneous ha 50 150,000

4. oftice a3 Quarters ta 4 20,000

TOTAL 2,370,000
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Table 1.7 Procurement Cost of Major Eguipment for Operation and Malintenance

. Amount

Item No. EquipmenF Unitogzéfe Rnggffed.: (103Rp)
1. VEHICLE AND EQUIPHENT o

(1) oragline, 6.8 m3 88,940 1 88,940
{2) Backhoe, 0.6 m’ 64,870 2 129,740

(3} Backhoe, 0.3 m’ 30,090 1 30,090

{4) Bulldozer, 1} ton 48,150 2 96, 300
(5} Dozer shovel, 1.4 o’ 22,070 1 22,070

(6} wheel loader, 1.0 m> 27,420 1 27,420

(7) Motor grader, 11 ton 53,500 1 '53,5ﬁ0

(8) Water tanker, 5 m° 29,420 1 " 29,420

(9) Tire roller, B - 10 ton : 23,400 1 "23;400
{10) Tamper, 80 kg 870 3 2,6107
(11) Soil compactor, 90 kg . 800 3 2,400_
(12) Portable concrete mixer, 0.2 m2 870 1 - .870
{(13) Concrete vibrator, @ 45 330 2 660
(14) Subzersible pump, @150 1,070 2 2,140
{15) Generator, 10 kw 330 1 320
{16} Trailer truék, 30 ion © 44,100 1 '44;100
(17) Dunp truck, 11 ton 28,760 2 57,540
(18) Dump truck, 2 ton 6,550 2 13,100
{(19) cargo truck w/crane, 8 ton 23,800 1 128,800
(20) Cargo truck w/crane, 2 ton 8,690 2 " 17,380

(21} Truck, lton pick-up type : 4,350 2 8,700
{22) JEEP,:féur wheel drive ‘ 8,000 5 j'd0,000
{23} sSedan, 6 persons 8,700 B | 8,700
(24} pRepair shop tools o U L.s. 30, 000
(25) Spare parts {20% of the above) L.S. 151,700
2. TELECOMMINICATION SYSTEM 1 set 233.600
TOTAL 991,790
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Table 1.8 Administration Expenses

—— . - (Unit: 103Rp.)
Year Stafﬁ Labour Office Equipnent Other Total
_ Salaty Wage _ Expenses Running Cost Relatéd Cost @ .
1983 132,000 1,000 2,200 7,000 3,800 46,000
1984 44,000 3,400 3,300 11,000 6,300 68,000
1985 59,000 4,600 5,500 11,000 7,900 88,000
1986 69,000 * 6,500 5,500 11,000 9,000 101,000
- 1987 - 69,000 6,500 5,500 11,000 9,000 101,000
1988 63,000 6,500 5,500 11,000 9,000 101,000
1989 78,000 - 2,400 5,500 11,000 10,100 107,000
Total 420,000 30,900 33,000 73,000 55,100 612,000
Table 1.9 Cost Estimaté of Engineering Service
{1981 Price Level)
. amount (16ORp.)
, ften 2ty FC LC Total
1. Aerial photo Mapping 350 kn2 218 0 278
2. Dbetailed Design
{1}  Remuneration 194 umfl 958 0 958
~{2) Direct Cost L.S. 94 50 144
(3) Equipment Cost L.S. 45 0 45
(4} oOther Related Cost L.S5. 124 59 183
Sub-total 1,221 100 1,330
3. Construction Stage
~ (1) Renuneration sia wu/2 2,418 0 2,418
"{2) Direct Cost L.S. 220 116 336
(3) Equipment Cost L.S. 104 -0 104
(4) oOther Related Cost L.S. 288 135 423
Sub-total ‘ 3,030 251 3,281
Total 4,529 160 4,889

Remarks:
- /1; Including 34 M/M of local consultants
/2; Including 114 »/M of local consultants
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Table 1.10 Staff Numbers and Staff Salary of the Project Office

T Grade if

Yeat Grade ! w3 AT Y | Grade' IV s Total
WM @ @y W@ ITm e T
_ ) (rRp.)
1983 1 2,160 2 2,880 4 4,560 10 8,400 20 13,200 31,200
(32,000)
1984 1 2,160 '3 4,320 6 6,840 20 16,800 20 13,200, 43,320
(44,000)
1985 1 2,160 4 5,760 8 9,120 26 21,840 30 19,800 58,680
(59,000)
1986 1 2,160 5 7,200 12 13,680 26 21,840 36 23,760 68,640
S {£9,000)
1987 1 2,160 S5 7,200 12 13,680 26 21,840 36 23,760 68,640
: (69,000)
1988 1 2,160 5 7,200 12 13,680 26 21,840 36 23,760 68,640
: : ' - {69,000)
1989 1 2,160 5 7,200 10 11,400 28 23,520 -51 33,660 77,940
' ' -~ {78,000}
1930 1 2,166 S 7,200 8 9,120 30 25,200 66 43,560 87,240
| (88,000)
Remarks: (1}: Number of required staff (péréoh)
(2): staff salary (3103grp.)

'Grade_irl

6rade Q

Annual salary for respéctivé grades is based on the following,

Grade.l :
Grade I ;

Grade 111;

Grade 1V ;

Grade V

180,000 Rp. /month, Pro;ect Fanager

120,000
95,000

70,000

55,000

vIEE - 14
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Table

1.11 Assfgnment Schedule of Foreign Consultants

Design stage

Speciality . : Man-Month
. Gereral Terigation Facitities ¥alola Dan  Bila Intate

Project Director

2
Tean Leader ) 18
Sr. lrilf;atim Englineer 18
Peelgation buslon Enginesr (1) 30
- _ 12) 19
Cralraje Ocsign Englreer 10
Hydraulic besign Englreer [ 4
Oam Engineey 13 %
Daw Stevctural Frqgiceer 10 2
Hydrologist . 2
()‘éolo-g-ht 3 1
Soil Feckanical Englreer 3 ’ 3
Coastruction Pisnrer 3 2 1
Topograpghic Surveyor (12 % 2
« © 42} [
. * (&3] 4 2
Specialist as requires
Liaiscf Ergircer 6
Total . 32 16 4% l?.

Frrark:  Adlitlon to the abwove, local cecswitant; M MM will Te reeded.

Constroction stae

Szeciality Far-Hoath

Gezneral  Jexigatioa Facilities Falola Pax  Eila Tatake

Project Direclor 3}

Teza Lesder {Sr. Constructicn Engircer) 76
Trelgation Constyuction Englreer £8
Jrrigation fxsign Enqiceer 55
Cas Const rﬁ-ctim Englreer 65
Da= Design Englireer [13
Geologist ) F4 20 2
$o11 mechanical Englireer L] 4
OEH t:,;e 13 4
sgecialist as regquired 12
Hoee Supgort 12
Total : 107 1 S ass s

FeaaX: AMition to the above, local coassltants) 114 X% will be peedod.
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Table 1.12 Price of Iocal Materials and Labour Wages

(Units Rp.)

Ttem it  Unit P."z.'i:ce '
1. }-‘.aterialé,
.(l) Masonty stone (for structure) s 6;,060'
(2) Masonry stone (for lining) o 5,000
(3) sStone for gabion mw 5,000
(4)  Gravel o 7,000
(5) sand for concrete S 3,000
" {6)  sSand for durp o _ 2,500
(7) Tirber, board, lst class e 185,000
2nd ‘class = - 90,000
3rd class w 55,000
beam, 1st class L 170,000
2nd class 3 85,000
3rd class o - 50,000
{8) Hail kg 750
(9)  Asphalt kg 400
2. Fuel and Lubricant
(1) Gasoline I 150
(2) Diesel oil I 52.5
3. Labour wages
(1) tpabour Man-day 50
(2} Foreman P.én—aay 1,06’0 .
(3) cCarpenter Man-day 1,500
(4) Head of Carpenter }-',an-'day 1,750
(5) Stone-Worker Man-day 1,500
(6) Head of Stone-Worker Man-day 1,750
{7)  Steel-Worker ‘Man-day 1,500
{8) Head of Stesl-Worker Man-day 1,750
{9) Painter _ F;an;day 1,500
{10} Head of Painter v.an—daQ 1,750
{11} . Asphalt-Mix Worker Man-day 1,500
{12} Driver ' Man-day 1,560
{13) Operator Man-day 2,000
' (145 Mechanical Han-day 2,250
(15) Head of Operator & Mechanical Man-day 2,750
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Table 1.13° List of Unit Rates of Works for Xalola Dam and
Bila ¥ntake Weir {1/3)

(Uoits  Fyp)
Works nit Foreign fupsency  Local Currency Total
1. BarUnorks by Margrver
{1) Excavaticn by Kangower
{2) Korwal »
? - €3
{b) Hard (1211 nd - 9.2? ‘9’3?
le)  Soil Incl. stoce nd - i,32 ‘
- : . 2,
1d) ‘wad sp11 n3 - 1,392 1,392
fe}  Focxy sail n3 - ' !
1,655 1,655
(2} Hapling by. Farpover
(3} Pistarce 3 p a? 301
- L]
"t} pistance SO m e} - 494 404
. 100 m e} - 566 568
;33 - -; - 121 127
= " - . 99 50
50 = &} - 1,051 1,951
0 = =3 - 1,213 1,213
{3 Hysling by Teolly
Distance L = %0 n -; - 165 155
:: = :csg = ow HS 118
= Hu [ 131 13
L = 20a .; - s 145
L = 130m h) - 158 158
L = x - b) - E¥ ] 171
L = - 5 - 23 223
L =1,0008 af - 353 353
(8) Gattering Apgregates at Site
{a} Gravel » - 1.675 1,675
(b} $£2n3 a? - 1,25 1,256
15} FRock Bresking
(a) Pick-Hercer =3 3,888 1,354 5,242
(b) Blastlng n? 2,216 3,333 5,555
{6) Filling & Pudllicg out of
Foot by Manpower are - 5,533 5,593
t1) Excloding Sandries, . .
. Store froa $oil sre - 1,755 1,755
{8) Sroothing of Face excavated
: or filled wp n? - 420 420
{9} Fildieg wp or Back Filling )
(3} Ceorpacting by Farpower 1 a? - ER 1%
) Corpacting by Compactor 1 a? 52 2311 Feal
2. Eartbwsris by Machice
£1)  Excavatfca By 11 ton Ballderer
a) sa3 = o 1Y 2
{b) Norzad . 462 3 432
{c} Clay o} " 533 = 559
{3} cravet l: - 553 3 553
te} Blasted rock n 91 51 €42
B 12} Excavatlen by ¥ tea Eull-3ozer .
ta} Sany - ? o zn o
(b} Soreal soli a? s 25 - 450
<3 clay »} 512 n 543
(d) Gravel ‘: - N2 31 43
{e) Plasted ok n ) LES 9 m

{ Lo be continead )

vIIL - 17



Table 1,13 List of Upit Rates of Works for Kalola Dam and
Bila Intake wWelr (2/3)

Works . Unit Foreign Curreacy Local Cureency Total

13) ﬂ;pinq by 2% ton I';tlp-pet-dot'et
{2) Weathered rock n? 418 1 ‘452

(1)  Excavitlco by 0.6 al
© Back-Noe shovel

€2} Sang : =3 493 % 3% )
{b) Norsal soild =3 .71 a7 552
{c) cClay - =} 651 ‘32 €83
€d) Cravel . a? €31 % 757
{e) BPlasted-rock al 1,33 h 1,433

15) Excavaticn by 1.2 &)
Back-tie shovel

(a}  Sand - a3 53 . is 557
(b}~ Korral soil el : sa2 19 €91
(<) - €lay =3 £87 23 710
(4} Gravel wld 756 25 51
(e} Blasted-réck el - 1,51 50 1,561

(€} Excavatich by 0.6 a?
Pover-shovel

{a}  Blasted-rock ad 3,541 92 1.6£33

17 Excavation by 1.2 ad
Fower-shovel
{a) Blasted-rock =3 3,708 45 1,35}

(2} focading ty 1.2 w?
Tractor-shovel

{3) sana n? 547 ¥ 537
) Rorral sofl a® 547 3 517
fc) clay n 511 » 577
(3) * cravel nd 815 " €0
fe) Blasted rock nd €35 tH €en
19)  toading by 1.8 ud
Tractor-shovel
(2} sand a3 502 » 537
b} Xorral soil n? 507 Y 537
{c) cClay n? 592 _ » . 537 -
{4) Cravel =l 512 ) © 512
fe) ‘Blasted rocx n? SH ' 512
(16} Haolicg by & toa Drp-teeck .
€2)  Sindy loaa al 0767 x L ¢ 562 0022 x L+ S5 0.3 XL 620
(6] sa-d a? 0.20f x 1 ¢ 533 0.0 xLIE} O3 xi b 5D
L) Clay a? 0.3 X E 4632 00N xL1E5 0.2 xL ¢ 633
€2} Cravel a? O.NP XL +€8 60X L LP 0.35 x Ly 917
{e)  Blisted rock a? 0418 x L ¢ 823 O CIIxL+ 31 GA51alL s 970
(1} Fasling ty 11 tea Drp-tiuck . . o
2} €andy toaa Bl O XL ESH O02ZxLed6 0.l ser
(b} Sass a C.211 x L #3710 O.CIIxE s 4% 0,295 xL s €1%
(<) Clay a? 0.237T X L # €93 0.035 xL ¢ 52 '0.312 x L # 635
(6 Graved oMz 00 RLISE 0.33x L s €3
te}  Blasted rock a? C.II XL A7 SOM LTI 04N AL 1D
12} spreating by Boll-dorer .
{s} Gslag 11 eon E3lt-doter o) e B 313
b} Csing 21 ton Boll-doted a0 M5 10
$13)  Corpacting by 3t DyBle tarplng .
{a) Irgervio:s gore -‘_‘ .18 18 3

{86 te ctatinued }
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Table 1,13

List of Unit Rates of Works for ¥Xalola bam and

Bila Intake Welr (3/3)

Yorks

3.

a4,

s,

§M4)  Corpacting by £-20t Fire-roller

{15}

116)

1%

€3) fFandon zoce

Corgacting by &-T¢
Yibration roltey

{2} Pock poce -

Excavation 0.35 m¥ pack-
hoa shovel

a3} $Saad

b} Borral sail
e} cClay

(3} Grawvel

fe) ®Blasted-gock

Excavaticn of turrel

Concrete Marks

(1) Conccete shred by Rand
{a) felnforced
b} plain
fc) Baze plain [¥:2:4)
(2} Concrete »ix23 by mixer
(a} FPeinforces
(b} $lalin
(¢} Base plain
€3} Concrete for welr
(4) Mortar (1:4}
€5) reisforclirg bars
(€} Fora for ooccrete
ta} for voroon struclace
by for s=a11 styucture
{c} for welx
111 ¥oodka scaffolding
(8} Purnel
fa) Concrete dining
(t] Stesl fora
i5) wet stcee raswary
ix) fcr linieq
i) fcr wele 223 strocture
Grooting
1) Groat hole diilling
£ 85 snja
2} Test bole dridling -
# £6 v/
{3} crcut Rale deiltbing
# 120 e/a
“44)  Groutlng of cemat
15} Grouting of weavat
# 100 ena
othecs
1} ¢adon
(11 sod facing

Unit Forelgn Currency  Local Cuirency Total
3
n 162 18 120
3
- M 25 36
3
s ssa ” 620
) éu " €3
n) 437 4% 187
- 823 a4 52
a 1,633 £8 1,726
a’ 14,532 - 2,563 17,161
-: %, 16, 157 42,361
= 24,607 1€,955 41,563
- 22,924 17,547 13,521
= 26,613 16,637 13,275
. 2%,6¢8 16,833 11,81
" 3,445 17,382 £3,829
w’ 35,212 12,213 §7, 452
s’ 21,933 1,773 25, %8
ton 412,012 34,935 451,607
-: - 2,234 2,311
» - 3,719 3.71%
- £.835 2,833 7,638
ot - 1,134 1,134
5; 31,673 18,654 £3,5€2
- 3,353 42,654 £E,C07
w? ¥4 2,391 2,70
a? 12,533 14,754 22,293
- 23,855 2,439 76,303
= 32,063 5,008 38,01
- 23,304 7,798 3,191
a 6,760 553 6.813
" 12,062 637 12,633
- 16,318 16,118
. 1,201 201
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Table 1,14 List of Unit Prices of Major HOrk'éf canal and Road

{Unit: Rp.}

Hork Item Unit gﬁ;iiﬁ:y ngﬁziéy Total
1. Earth works
Stripping of top soil W 1,016 88 1,104
Excavatipn in canal, common m 634 34 668
Excavation in drain, common 843 48 801
Excavation, weathered rock 1 823 44 867
Barthfill with excavated e 597 34 6131
waterial '
Earthfill with borrowed o 5,543 203 2,746
material
Dis;pésal of soil w i,663 _1"3_0 1,793
Sod facing ol - 1,200 1,200
Asphalt paverent m’ 468 1,967 2,435
2. Coﬁcfete wWOTrks
reinforced concrete m3 26,640 16,'640 43,280
Reinfo?cement bar fon 427,060 34,800 461,800
Form for conbréte_ _t? ' _ } 3,720 3,725
Plain COhcfete 'mj : 2&,450 17,380 .40,830
Wet stone masonry - 12,540 14,760 27,300
Sluice gate toﬁ 5,400,’000 1,350,600 6,?50,000_
Concréte pipe $1000 " N B 16}848 10,848
| g 300 n - ‘1,447 1';447
“Gabion ‘m? - 16,318 16,318
Backfill for structure o 60 600 660




Table 2.1} Annual Operation and Maintenance Cost

Item Amount
- —_— Total Unit Cost
. o {103Rp.) {Rp./ha)
1. salaries and Wages
{1} staff salaries 88,000 8,980
{2) lLabour wages 2,400 " 244
2. Office Expenses 5,500 561
3. Operation Cost 11,000 1,122
4. Maintenqnée Cost
(1.0% of direct cost)
(1) Bila intake 26,640 2,718
{2) ¥Xalola dan 76,550 7,811
*{3) Canpals and road 103,400 10,551
5. Miscellaneovs L.S. 31,350 3,199
(10% of the above)
cotal 344,840 35,186
{= US$551,750) {= Us$/ha 56}
Table 3.1 Replacerent Cost
Useful Replacement
jteﬂ Life Cost
o {year) {103Rp.)
1. © & M Equipment 10 991,790
2. Project Facilities
{1) Bila intake, gate 25 47,620
(2) Xalola dam, gate 25 1,008,000
{3) Irrigation canals, gate 25 121,500
viiI - 21
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ANNEX-1IX FPLOOD CONTROL PLAN
1. GENERAL

This réport entitled ANNEX-1X "FIOOD CONTROL PLAN® presents the
;esults‘of the pre-feasibility study on the flood control plan of the
Bila, Boya, Kalola and rancirang rivers.

The study was mainly carried out from the following aspécts:

(1) distributfon of the design £lood discharges of the main stream and
other f£lood control facilities including the study of a floodway

(2) establishment of the geénéral features of a prospectivée flood
coitrol plan

2. PRESENT CONDITIONS OP RIVERS
2,1 River Systen

The Bila river originates in Kt. Tallu (Bl. 3018 m) and runs
southward passing through the éxtensive fertile cultivated land via
Tenru Tedong. It finally pours into Lakeé Tempe, gathering water from
such tributaries as the Boya, Kalola and Lancirang rivers. The river
systen is shown in Fig, 1.1 of ANNEX I and Fig. 2.1,

thé river length and catchment area of the Bila river and its
tributaries are shown below:

Catchzment River

Name of River Area Léngth
{km2) {km)
Bila River 485 80
Kalola River 167 50
Boya River 536 90
Lancirang River 180 50

Total 1,368 : -

2.2 7Topography

che downstream area of the Bila river is an alluvial zone formed
by sediment €rom the Bila and other rivers. The elevation of the Bila
river basin ranges fcom 8 m near Lake fWermpe to 30 m near the Bila
_gaging station which is located at the upper end of the alluvial
plain. The alluvial plain area has a flat topography sloping from
D orth. to south with gradients ranging froa 1/1,000 at the uppéer basin
to 173,900 near Lake Tempe and Lake Buaya.

X - 1



2.3 Carcying Capacity of the Bxistiﬂgﬁ_ﬁver Channels

In order to estimate the carrying capacity Of the rlver channel,
cross sections were sutveyed by thé Team in the stretches shown in Pig.
2.2 during the period from August to October, 1981,

Por calculation of the cartylng capacity, coefflclents of
rcughness were adopted at the following valuess

Nawe Oof River __Stretch - Manning’'s n_
Bila Riveér bownstrean of conf, of Boya 0.025

. ' Conf, Of Boya to Bila AWIR - 0.030
Boya River o | . - 0.030
Kalola River = ' 0.630

Lancirang River . ' S 0.030

Applying uniform Eloi calculation method, bankful carrylng
capacity of tiver channels was estimated as shown in Table 2 1 and
qu. 2.2,

2.4 Pléods In the Past

‘ _ Accotding_t0 the results of hydtologlcalzdata_describéd in AMEX I
"METEGROLOGY AND HYDROLOGY®™, the dischargés of rore than 500 m3/sec at
Tanru Tedong were estimated as shown in Table 2,2,

3. DESIGH CRITERIA

3.1 Design Discharqge

3.1.1 Scale of de¢sidn discharge

{1} Bila and Boya rivers

" The flood control plan Is executed with two scales of the design
dischargés. "One is adopted at the design discharge of 20-year return
period for a future stage plan and another is adopted at the discharge
of S-year return period for a first stage plan,

The desiqn discharge of 20-year return period was proposed in the
Master Plan Study for the following teaSOns.

(a) The Optimum B/C ratld was £ound t6 be that for a 20 year

return périod undér the éonditions of the prOpOSed irtigat{on
projects in the Blla’ and Bowa aréasg

1% - 2



Return Peribd'éf Dischaige

Discount Rate 10-year 20~-year 50-year
8 % 1.31 1.32 121
10 & | 1.06 1.07 0.98

12 % : " 0.89 C0.89 0.82

{b) A scale of 20 to 50-year return period is actually applied to
‘the flood control project in Indonesia as shown in Table 3,1,

On the other hand, the design dlscharqe of S5-year return period
was proposed for the followlng reasons.

(a) In réspect to implementation of €166d control project, the
Indonesian Government recently adopted at a two phase system
in some rivers in Java Island such as the Solo, Madiun and
Brantas civers. For thée Eirst-phasé the design discharge of
10-year return perliod was adopteéd.

(b}. The economi¢ importance in the objective area of the Study
' stems to be behind that of river basins in Java Island.

(2) Kalola and Lancirang riveis

Hith regard to the tributaries, a scale of 5-yeéar return period
was adopted for the following reasons.

{a) The inundation area caused by the tributaries is locally
limited.

. (b) No tributaries flow through the towns such as Tanru Tedoag.

3.1.2 Probable flood discharge

The p[obable tlood discharges are estimated by the hydrological
study described in ANNEX-1 *METEOROLOGY AND HYDROLOGY™. ‘The outline
{s described as follows.

The equation is given by the correlation between speeific
discharge and catchment area.

qthc

q 1 Specitic discharge in m3/sec/km2
A t Catchment area in km2
¢ 1 Constant

where,
K,

, - In the Bila rivér basin, there is data available for estimating
~ dischatrge técorded at the Bila water level station.  Annual maximum
discharge at the station is obtained as follows:
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Data

Year Month pate Water Level Discharge  Collestlon
- {m) {m3/sec} -
1974 Sep. . 12 3.98 ' 630 ~ Master Plan
19715 Jul, 28 . 4.07 _ 706 - . = do -
1976 Mar, 13 2.95 430 - %o =
1977 Jun. 18 3,14 505 - do -
a978 . May 1 - 410 - 70 -do-
1979 sep. 11 348 530 the study
1980 May 3 2.0 43 -do-

1981 May 15 3,38 545 - 46 -

sing these data, the dischargés cortesponding to the return
period of 2- year, s—year and 10-yeéar were. estimated as follows:

-_Rétufn_. § Peak Discharge (m3/sec} Specific Dischatqe (m3/sec/km2)

‘pariod . M/S F/S H/S P/5
2-year 580 570 1.3 .50
- S.yéar - o700 110 - 1.85 S 1,87

18-year 190 800 a8 na

. These values estimated in the study areé almost the sawe as the
values in the Master Plan study. Accordingly,: the samé values of K and
c ‘are applied to. the study. The dlschatge formulae for each return
period are as follows:

: Retura Period . . : -‘Dischargé Formula -

2-year ' T g = 21,744 A70.452
s-year | | q = 26.214 a0-444

" 10-yeéar g = 3.176 aT0.462

20-yéar X g = 41,308 a"0.474

q = 53.634 A-0.495

50-year

Remark: .q t Spéclfio dlschath in mB/sec/kn2
: A Catchaent atea 1h kn2

hhé pfobable £1604d dlschatges ate ¢alculated as shOwn in dable 3.2,
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3.2 Deslgn Criteria for River Channel

3.2.1 Survey fesults for design

In planning the fmprovement of the rivér channel the following

data aie usedy

-‘The‘topﬁgraphiéél'maps on a scale of 1/2%,000 provided by the
: J;CA ate used for planning the alignmént of levees.

- ¥n designing cross sections of river channel, 66 cvoss sections
which have been survéyed by the Team aré used.

- The results of soll survey are dsed for the design of river

channel and the construction plan.

3.2.2 Manning's coefficlient of réughnésS

Manning's coefficlent of roughness for the Bila river ané its

teibutaries aré adopted at following valuess

'  Coefficient ofjréugﬁneés

‘Name of River' Stretch Low-water High-water
: channel . channel
Bila River Downstrean from the 0,025 _ - 0.040
' ‘confluence of Boya
river
Bila River Upstream from the 0,030 _ 0.045
“confluence of Boya
river
Boya River ' Whole stretch 0,030 0,045
Kalola River ¥hole stretch 0.030 - -
Lancirang' ‘Whole stréetch 0,030 -
River
Ploodway 0.030 -

3.2.3 All§nﬁent of river channel

in planning the aligarent of levees, the following items will be

considered.

{1) On the route of the {mproved river channel, the alignment of

‘levees i6 planned along the existing river channel, taking
maintenance after the improvement works into consideration.
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(2

On the plan for floodway,_the alignmént of Jeveos is plahned
taking the frelgation and drainage system iﬁto conaideration._

3.2.4 Lohgitﬁ&{néi ﬁféfiié‘

. The longitudinal profile of river channel is planned in
cOnsideratioh of the fo]lowing frems,

(-

{2)

(3}

{4}

The slope of the tlver bed is planned to maké a gradual change
Erom steep ondé to géntle one ia the descendlng course 86 as to.
balance with the tractive force to protéct the’ riVer channel from
the Occurrences of scoue and dépositidn.

The design bed helght ts’ planneéd in rélatfon to ‘the design bed
slope and désigh cross-sectional. form, taking into account the
usage for ship tzansportatiOn and fisbinq.r_

In the backwater séction affected by the lake, the height of 1evee
is plannéd takinq thé' Eollowlng watér leVels into cénsidetation.‘

(a} Maximum water level of Lake Tempé 1 EL 9 6 m

- (b) FMean watér lével of Lake Tempe 1 EL 5.6 m

{¢) Lowest watér level of Laké Tempe 3 EL 32m '

'The des:gn high water level is planned in: relatlon to the design

discharge aad the cross sectional form and 1ongitudinal sectional
form of the river channel, The watér level Is estimated by means
of uniform flow and/or non-unifézm flow calculation.

'3.2.5 Créss seational form .

The cross sectional form is planned in consldetatién of the

follmir.g itens,

(1)

(2)

(3)

4

Thé desiqn créss sectional form of the Bila and Boya rivers ls
planned to bé a cOmpoun& ctoas-Section;

The tiver width of the Bila and Boya rivers is planned Lo prOVideu

the necessary width in a scale of the dlscharqe Of 20-yeéar teturn

A scale of theé 10« water channel for a 20 yeat réturn perio& is

planned to have the catrying capaclty to thtee tices of floodlng
per yearc,

The slope gradieat of low wate: changel'is 5d§ptéé at 1 ' 2,
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3.2.6 'Levée

The crown width and the freeboard of 1 : -
following valuess evees are adbptgd at the

bBesign Discharge Preeboard Crown Width

| {n3/sec) (m) {m)
200 to less than 500 0.8 i
50o'£o 1¢ss than 2,000 1.0 !

. The slope gradient of levee is adopted at 11 2. The critical
height Of lévees §s 5 meters in accordance with the soil mechanical
study.

©3.2.7 stabllity of embankment

: On the proposed routes of embankrent of levees along the existing
river c¢hannel and the proposed floodway, the critical height of
embankment is studiéd applying Taylor's method in case of frictionless
material,

-The factor of s&fety of the slope of embankment is estimated by
thé following equation,

FS = Hof T

 where, ¥S 'Factor of Safety

1
Ho. t Stability Pactor
- ¢ 1 Coheston in t/m2
rt ¢ Wet density of soil in t/m3, and
H : Height of embankment in R,

 the values for the calculat[on are estimated on the basis of

- results of the soil investigation on Lypical samples of foundation so0il
and botrow plts. The values of C and tt are estimated at 2.5 t/m2 and
1.85 t/m3, respectively and it is assumwed that flra soil is located at

a depth of 1S m below the original ground surface.

The slope of esbankszent is adopted at 11 2 and also & cut is to
be excavated in soft ¢lay to depths of 1, 2, 3 and 4 m,

Assuniag the factor of safety at 1,5, the ceiticat helght of
embankment fs estimated as follows: _
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4. PLOOD CONTROL PLAN
4.1 Genéral

Fhe southern part of the Bila area as well as the Boyé'areé; which
exténds over béth ‘aidés of the Bila river are pzesently affected by
flooding in the rainy $04280N0,

In thé Hastet Plan, two (2) co@parative plans are studled. for the
irprovément of mpainstrean Of theé Bila efver. ™ One s~ the 'irprovénent of
the existing rivér ohannel and the 6ther 18 the plan of thé floodway.
passing through the ceatec of the Bila aréa to minimize the improvemént
of thé existing tiver channel, ' The masted plan’ récorrended the C
‘tloodway plan bécause the construciion cost 6f the floodway was
slightly behind that of the imp:Ovement 6f the éxlsting channel. "

I this study, the Eléod céntrol plan is catéfully revleWed uslnq
.nefly obtained data. .

4.2 Study oa Route Selection of River Channel

: 4;2’”1 ‘Route of ¥iver éhannel .

_ m plannilng the laprovement taul:e, the tol1éwing fooz mutes ate
selected. .
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(1) Plan 1 :

{2) Plan 21
{3) Plan 3 r
(4) Plan 41

These routés are shown in Pig, 4.1 to 4.4,

Improvement of the euisiing civer channel

Improvement of thé existing river channel with shift of
the Kalola river toward downstream of Tantu Tedong

Construction of floodway along the route proposed in the

Master Plan Study

Construction of floodway along the Ate drainage canal

The design dischatges'.

_fot each plan are adopted at two scales of discharge for 20-year and

- S-year rétuen peciods,

plan’ até shown in FPigq. 4.5.

'4.2.2 Bxtenat of river chanhel for improvement

The deslgn discharge distributions for each

The extent of channel improvement for each plan is as folléws:

: ) - {Units km}
Plan Nare of River: Section Léng th
Plan 1 sila river Near bifurcation to near i7.9

confluence of Boya ‘
Kalola river Confluence of Bila to 4.5
spillway '
Plan 2 Bila river Rear bifurcation to near 17.9
’ confluence of Boya
Kalola river Confluence of Bila to 1.1
spilliway
Plan 3 Bila river Mear bifurcation to near - 17.9
confluence Of Boya :
¥alola river ' Floﬁdway'to Spiliway 4.4
Floodway Lake Buaya to bifurcation 8.0
of Bila
Plan 4 pila river Hear bifurcation to near 17.9
confluence of Boya
Kalola river " confluence of Bila to 4.1
spillway
- Ploodway Lake Buaya to bifurcation  10.0

of Bila

3.4 -_'.9



4,2.3 Conmparison of plans

“The design 1ongitudinal profiles and the dimensions of . :
cross-sections for each plan are shown in Plg. 4.6, 4.7 and 4.8 and
Table 4 1, respectively.

The construction costs of river improvement works for each plan
are estimated for selecting the bost improvement Toute, ' The components
of construction costs ave composéd of ‘those for the land acquisition
and civil works.. The construction costs for each plan are estimated as
shown {n Table 4.2 and 4.3, : :

Cowpating the construction costs for each plan, Plan 2 -
(Improvément of the existing river channel with shifting the Kalola

river toward doWnstream of Tancu Tedong) {8 recommendable from the
ﬁollowing points of view,

{13 Coxparing the construétlon costs of Plan 1 with Plan 2, plan 2 is
econonically profitable. :

¥3) _Although the const:uction cost of Plan 2 is almost the same as
other plans, Plan 3 and Plan 4 will increase  the construetion
costs to éstablish agricultural facilities across the fleodway in

case that the Bila Irriqation pPioject Hill be’ ahead Of the Flood
Conktrol P:oject.

4.3 Proposed Flood Contro) Plan

4.3. 1 General priﬁclplés in planning

in this study,’ planning for improvement is made fn the whole
stretches including the Bila, Boya, Kalola and Lancirang rivers. The
channel improvement route is adopted at Plan 2. ‘

General principles to be taken in planning of river channel
improvement are as follows.

(1) The deésign dischatge For thé improving route’ of pPlan 2 was adopted
~ at kw6 (2} kinds of dischatge with scales of S-year vetura pérlod
and 20- ~year freturn petiod

(2) The river width for 5-year retua perlod will ba set at the same
. as that for a 20-year return peériod,

{3) Necessary carrying capacity wiil be secured by excaVatian and/br
. dredging works together with building new levees.

(4) In the . inprovenent plan for a 26-year ‘return perlod, carrying
capacity of the low water channel is adopted at 600 m3/sec in the
“strétch of the Bila river from the bifurcation to the confluence
"of thé Boya. This discharge of 600 m3/§ec is evaluated at three
tlmes as blg as flooding pes yeat.
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4,3.2 Design longltudinal profile and cross-section

The extent of river channel improvement {s shown below:

{Unit: Xkm)
Name of River Se¢tion Léngth
Bila river Near bifurcation to about 20
2 km upstrean from confluence
of Boya river
Boya river Confluence of Bila to hilly 7
districts
Kalola river Confluence of Bila to Billy 10
districts
Lanclranq  Confluénce of Bila to Desa ' 8
£iver Ajubissue
Total 45

The desian high water level and the dimensions of design cross

section are adopted as shown in Table 4.4 and Table 4.5 respectively.

The design longitudinal profiles for each river are shown in Pig. 4.9

and 4.10 and some typical cross-sections are shown in Pig. 4.11 and

4012,

4.3.3 work quantity

{1) Work quantity for whole stretches

he main works for the whole stretches are surmar ized below:
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Iten Unit o'ty

fﬁ—zcar 5-year

1. Langd Acquition
and Compensation , . .
(1) pPaddy field ha . - 49 49

(2) Cultivable : ha 13 18
(3) Ua-cultivable ha | %5 765
(4) Resfdential ha 4 4
{5) House Nos. 509 599
2. Dredding 163 w3 a0 20
3. Excavation ' 103 o3 . 12,340 3,519-
4. Eatankméeat 103 @3 1,910 1,910
5. Surplus soil 103} 10,436 - 6,600
6. Revetment n 6,000 6,000
7. Outlet Nos. 3 3

8. ' Bridge Nos. ‘ 6 6

(2): Work quantity for Kalola river

The Kalola river is only a river which fléws entirely through the
Project area among the Bila and its tributariés, In case that the
Kalola river is plannéd to be improved, the downstteam area In the
- Project will be prevented from floods., The discharge of the Blla
- downstream from the confluence of the Xalola,; howéver, will inctease as
coxzpared with that in thé preseat condition, Since the water level
will be caused to rise by the: increased discharge, the excavation works
for the Bila rivér will be needed to keép the water . level as ft is,

The work quantities of the Kalola river including the excavation
work of the Bila area are summarized as followss - ]

1tem CUnit - O'ty
1. Land Acquisition
and Compensation _
(1) ' paddy field " ha R ¥

(2) cultivable = ha : 2
(3) Un-cultivable ha 58

to bé coﬁtluuéd
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Item Unit Q'ty

(4) Residential ha 1
_ {5) Houso Nos, 31
2. Excavation 163 w3 1,720
3. Embankment 103 3 "300
4. Surplus sofl 103 m3 1,420
5. Outlet . Nos. 1
6. Bridge Nos, 3

4.3.4 cConstruction plan

(1) Perlod of construction works and éxecution system

The period of construction is adopted at 5~year plan including the
period of detailed design.

The execution system is applied t6 full-contracting systém.

(2) Preparatory works

| Preparatory works coaprise construction and maintenance of
temporary access roads, offices, stores, workshops, quarters and labour
canmpé, and topographic survey.

(3) Construction work

Dredging works will be executed uvsing arphibious dredgers.
Dredqing materials will be used for filling up the low place near the
working site.

Excavation will be executed by use of swamp bulldozers and
backhoes. Excavated soil will be transported to embankaent sites or
spoil bank by use of swamp bulldozers or backhoes and dump trucks.

Embankment of levees will be made by use of the materials hauled
from excavation sites nearby. Cozpacting and forming of éabankrent
will be made by usé of bulldozets, tapping rollers and manpowWers.

Surplus soil after supplying to embankment will be heaped up near
the embankment sites by use of bulldozers.

4,3.5 Cost estimate-

(1} Unit price

" The estimated unit costs used here are mentioned in ADNEX-VIII
OOST ESTIMATE. The unit prices for each work itea are Sumnarlzed as

folléwas
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B ' _ _ {Units RD)

No. _ Work Item’ uUnit L.C. F.Co - -Total
1. Dredging n3 900 - 1,850 2,750
2. Excavétién_ w3 15 1,025 1,100
‘3. Embankment m3 996 504 1,500
4.  Surplus sofl m? 17 268 285
5. Revétmént m 25,000 : - - 25,000
6. Outlet Nos. 38,000,000 11,300,000 50,000,000
7. Bridge A /1 m 800,000 1,200,000 2,000,000
Bridge B /2 m 300,000 200,000 500,000
Remark: '

'/1; Bridge A: for provincial road .
/2: Bridgé B: for village road

(2) Cost estimate

{a) Cost estimate for the whole sirétéhés

~ The coét for the whole stretches is estinmated as shown in Table
4.6 and 4.7 and summarized as follows:

V(Gnit:‘ -166 Rp)

“iten ‘ 20-year _ L ~ S-yeéar _
| L.C. _ F.C, _ Total __ L.C. _¥,C. _ Total
1. Land Aoquisition 2,290 - 2,200 - 2,380 - 2,290
and Comgeénsation o :
2. Civil Works 3,843 18,017 21,860 3,471 12,759 16,230
{1) Prepacatory 129 601 730 136 440 560
(2) oredging 18 3 " 55 ‘ iB : J31 ‘54
(3) Excavation 926 12,646 13,574 638 8,723 9,361
(4) Embankment 1,902 963 2,865 1,902 963 2,865
(5) Sueplus sofl 178 2,795 2,973 113 1,768 1,881
(6) Révetment 150 - 150 150 . 150
1) Outlet 116 3 150 16 M 1s0
(8} Bridge = 3W FETNE £ N7 438 756
(3) Miscellaneous 107 500 607 91 355 4%2
3. Overhead & Others 950 . 2,220 3,120 700 1,640 2,340
4. Contlagency 1,067 3,613 4,080 989 2,151 3,140
5. Engineering and 1,050 2,450 3,500 1,050 2,450 3,00
‘Adainistration | 7 |
Total 9,200 35,700 34,900 8,500 19,000 27,500
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(b) Cost estimate for the Kalola rivex

The cost for the Kalola river is estim '
" nated .
-and summarized as follows: 2s shoun [n Table 4.2

: (Unit: 10° Rp)
Ttem S-year .
_ I.C. F.C. Total
‘1. tand Acquisition 200 - 200
2. Civil ¥Works 630 2,570 3,200
(1) Preparatory 92 88 110
(2) Dredqging - - _
(3} Excavation - 129 1,763 1,892
{4) Enbankment 299 151 450
(5) Surplus soil 25 180 465
(6) Revetnent - - -
(7) Outlet 39 11 50
(8) Bridge 101 115 216
T Miscellancous _ 15 52 17
3., Overhead & Others 140 320 460
4. Contingency 140 430 570
5. Enginecring and 156 340 490
Administration
___Total ' 1,260 . 3,660 4,920

4.3.6 Economic evaluation

7(1) Plood damage
(a} Flood damage survey

_ In order to estimate flood control benefits, the fieéld
investigation by means of intervies was carried out over the inundation
area caused by the Bila river and its tributaries.

Surveyed items for this fleld investigation are as follows:
(i) Occurrence date of past floods.

(i) Water depth, duration and direction of flow in theé past
floods.

(i11) Annual Creguency and duration of inundation.

(iv) Ground height from the paddy €ield.
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sites of the fleld investigation are as follows:

province . District Sub-district “ village gurveyed

{propinsi) . (Kabupaten) (Kecamatan) {Desa) Nunber
Sulawesi Sidrap pua Pltue Panvu Tedong 20
Selatan - ‘
pila ' 10
Lancirang 10
- Otting 1
“wWajo Belawa Belawa 8
Wele: _ 14
Tanasitolo Lowa 2
Manlang Pajo Anabanua 2
Kalola 2
Total . ‘ . . 49

Considering the topodraphy, inundation depth and inundation perfod
in affected ateas by flood in each rlver, and the Inundation area is
divided into twenty-two {22) blocks in the wholé area caused by the
Bila and its tributaries. The delineation of inundation area is shown
in Fig. 5.8 of ANNEX I. o '

(b)) Plood damage to paddy and others

Plood damages'cénéistrof those to agrlcultuveal croéps, housés,
houss-hold effects, public utility facilities, ete.

_ According to the flood damage report at Kantor Kepala Desa Taniu
Tedong-Kecamatan Dua Pitue and Kantor Kepala Desa Wele-Recamatan -
Belawa, the proportions of thé paddy to others In the total flood
damages are estimated as shown in sable 4.9 and 4.10, and thesé resulls
are sursmarized as follows:

_ _ (Unit: %)
item Year peicentage of damaqge
_ ‘ : ' paddy Others
Tantu Tedong 1978 mnm 29
Wele 1980 68 Tl

" In the fnundation avea, almost all the areas are of paddy fleld
"and the houses are bollt with the high floor type. the other f100d
damages except paddy,-thetefOte;.acéouht‘only.abOut'30t in thé total
damages. . : . - o '

| ':'ﬁmount of'total‘fldéd_dagaééa'uill be estimated on the assuaption
that'the‘prppoztion of paddy to others is 76% to 30%,
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{o) Estimation of damage to paddy

In estimating flood damage to paddy, the un '
o est L1 to paddy, the unit ptice of paddy is
adopted at Rp. 200 per kg, and the following yield of paddy are applled:

{1}  2.97 ton/ha under present condition
(i{}'"S.O ton/ha under proposed condition

- The flood damagé to paddy are estimated by use of the following
data as desccibed in ANNEX-1 METEOROLOGY AND HYDROLOGY.

(i) Probable flood inundation depth and duration.

(i3} Estimated flood inundation depth and duration for each €1003
during a period from 1974 to 1981,

(141} Rate of damage to paddy due to submergence prepared by the
Ministry of Adqriculturie and Porestry, Japan,

Stage . Days after ‘Plant Reparks
Transplanting Height
: {day) ‘ {c)
'Tillering ‘ 0 to 40 0 to 5% May & Nov.
Booting 41 to 60 60 to 76 Jun, & Dec.
Heading 61 to 75 77 o 79 Jul. & Jan,

Ripening 75 to 90 80 to 100 Aug. & Feb.

The rate of damage for each stagé is shown in Fig. 4.13.

Using data meéntioned above, the flood damage for each year are
estimated In percentage and amount as shown in Table 4.11 to 4.16
respectively,

(d} Average annuval decreasé in flood damages

The probable flood damages axe estimated as shown in Fig., 4.14,
4,15 and Table 4.17 and 4.18. The average amnual decrease in flood
damages are estimated as shown in Table 4.19 to 4.22. These results
are sumaarized as follows: :
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o - | (units  10° Rp.)
Amount of average annual decrease in damages

Fiood,

_ Whole avea .. ___Kalola acea .
discharge - Présent Trrigated ~ Présent Ircigated
level conditlon condition condition condition
1/2 - . 640 1,590 120 230
1/5 1,280 3,380 240 490
1/10 1,%40 4,160 290 610
1720 1,680 4,610 320 680

1/50 1,710 4,310 ' 340 130

4.3.7 Cost-bénefit Analysis
(1) Benefit

Benefit that will arise from the flood control is represented as
effect of decrease in damages to be caused by floods. This benefit
will be estimated as the average annual decreasé of damages. This
benefit will accrue every year throughout the project life of 50 years
after the completion of construction. ‘The partial benefits arised
during the construction period are estimated assuming that they may be
given in a ratfo of the invested construction cost to the total
construction c¢ost. : o

(2) EBconomic cost

whe economic cost is given by deducting transfer costs such as
sales tax, income tax, duty, subsidy, ete. from the construction costs
in local portion {Labour: 7%, Material: 5%}, and the annval operation
and maintenance costs. The OM costs of flood coatvol are estimated at
0.5% of civil works throughéut the project 1ife after the completion of
construetion., : : :

(33 Comparison OF cost and benefit

The Cost-benefit analysis is made for éach of a S-year and a
20-year river channel improvement works in the whole steetches, and
Kalola river improvement works. These results are summarized as
followss ' : o :

{a) Under present condition | o
(ntts 105 mp.)

Rivef impro-
vement plan

2%

a8 6 .

Cost Benefit Cost Benegig

: 20—?&&?
~river channel

SfYEat

fiver chaniel

Kalbla river

- Cost Benefit

34,580 47,030

2%,010 35,830

4,950 7,000

31,400 30,590 28,870 21,230

54,570 23,310 22,620 16,170
4,500 4,550 4,120 3,160

IX < 18 -

—



(4)

(b} Under freigated condition

(Units 106 Rp. )

Rive;_impro- ' 10 ¢ . 12 % o 14%
vement plan Cost Benéfit Cost BDenefit Cost Benefit
20-year

tivér channel 24,920 _32,230 23,2906 25,410 21,840 20,550
S-year | ‘

river channel 19,550 23,550 18,280 18,570 17,140 15,020
Kalola river 3,530 3,450 3,300 2,720 3,090 2,200

Benefit-Cost Analyses

(a) Under present condition

{Unit: 106 Rp.f

River impro- IRR B/C ' B-C

vement plan : 2% 4% 6% 2 % 43 6 &
| Ty

20-year

river channel 3.8 1.36 0.97 0.74 12,4506 ~-810 7,640

S-year _

river channel 3.7 1.33 0.95 0.72 8,820 1,260 -6,450

Kalola river 4.2 1.40 1.01 0.77 2,000 50  -960

(b)' Under irrigated condition

{Unit: 106 Rp.)

River impro- 1RR B/C . . B-C
vexent plan . 10% 123 14 % 0% 12 & 14 ¢
T (%)

20-year - : : _ S _
river channel 13.1 1.29 1.09 0,94 1,310 2,120 -1,290
5-yeat ‘ _

river channel 12.2 1.21 1,02 0.88 4,000 290 -2,120
Kalola river 9.9  0.98 0.82 0.71 -80 -580  -849
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5. CONCLUSION

The comparative study on the alternative flood control measures
has beén made on the basis of préliminary designs and cost: estimates of
the alternatfves, and it is concluded that the followlng river
{rprovement plans are most applicable to the Bila - Boya arveas

, (Units  km)
Naré of river Section L Length
Bila rivex . Near bifurcation to about 20
2 km upstream from confluence
of Boya river
Boya river Confluénce of Bila to hilly 1
. districts
Kalola river  Confluénce of Bila to hilly 10
districts -
‘Lancirang - Confluence of Bila to Deésa | 8
tiver - - “Ajubissue
Total  (wholé stretches) o 45

“The coﬁstruétioﬁ.COsts of plans for 20-yeéar and Sdear réturn
periods were estimated as folldws

e L S wnits  10° Rp.)
"Scale of " Bila Boya Kalola ~Lanéirang Total

'River'ghanﬁel river river “civeér rivér
20 - year 24,940 3,960 . 3,630 2,376 - 34,300

5 - year 19,040 2,460 3,630 2,310 - 29,500

- These :iver.imprcvément'plahs:ate'not'eéonomlcally feasible under
presént situation of low agéiewltual production -in the area:. The
selected planS'afe; theteE6:e;”n6t'iﬁcbtpcgatéd“in the Bila irrigation
project. After completion of irrigation projects In the Bila-Boya
area, however, the agricultiral production would increase and the
e¢ononic values to be protected by the £lood éontrd) measuies would
become large. Under such a future situvation, these river improvement
plans would become econdnically justifiable as the Master Plan Team
‘concluded,
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Table 2.2 List of Past Floods

_Tancu Tedong : Bila

Year ¥Month Date W.L L gmax W.L “Omax -
{m) {m3/sec) {m} T (m3/sec)
1974 Jul. 15 . 629 o
Sep. 12517 7.06 . 924* 3,98 " 680*
Oct. 16-17 ' 710
Nov. 10 c 541
Dec. 25 ' 659
1975 Jun. 19 - 818 : : ‘
Jul. 28~30 ' . B831* '4.07 - 105*
Aug. 12-14 804
Aug. 31° : S 732
oct. 8 . . 531
1976  Mar. 4~ 5 . 167 - ‘ .
Mar, ‘13 - 4 - 2.95 430+
Hay 4: 6 6.88 8784 :
May : 21 508
Jun. 12 ' ' 516
19717 Apr. 2 - 627 -
Apr. 17 _ - 647
Jun. - 14-15 _ - 657 : _ .
Jun. 18-20 6.00 S 67122 3,14 - 505%
Aug. 13 - i 524 :
Dec. © 14-15 Y E
1978 Mar. 30 ' 503 | o
Apr., . 28-30 6.82 © 863% 3.76 C 660
May 1- 2 ' - 814 - 3.04 485 .
May 14 - o - 4.10 750%
Jun. 26 , 772 . 2.44 345
Jul. 17 ' . el12 - 2.86 ‘465
Jul. 23-24 . 810 2.94 460
Aug. 8 ' ' 553 2.50 " 360
1979 Jun. 2-10 6.86 873 ~3.36 555
: Jun. 19-20 5.79 . 627 . -2.50 360
Sep. B 3 S 6.93° 891+ 3.48 - 590
1980  May 4-5 . - - “2.81 - 4304
May 27 - - 2.5 . 370
1981 HMar. 27-29 6ilS 105 L 2.17 . 285
Apr. 1- 2 T 5,26 520 2.10 ' 270
May . 5 5.26 - 520 -1.74 155
May 11=12 - 5.66 600 1.8 . 220
May 14-18 - 6.96 898+ 3,38 8652
Jui, C15-17 5.50 . 1567 2,05 260
Juls 19 5,56 - - 1879 1.56 . 160
Jul.. 22- % 6.34 .- 748 2.14 : 410

Remark ¢ % i Annual maxxmum
<3 No data

Peak discharge moré than SO0 m3/sec at Tanyu Tedong were solected.
1% -~ 22



Table 3,1

besign Plood bischarge of the Rivers

in Indonesia ) ’

Catchment_Desiqh Return

Ho, . Name of River Province _ Area Flood Period Remarks
(km2)}  (m3/s) (yr)
1. Sungai Cimanuk West Jawa 3,006 1,440 25
2. ¥ali Serang Central Jawa 937 900 25
3. Sungai Citanduy _. West Jawa 3,680 1,900 25
4. Sungai Ular Korth Sumatera 1,080 800 25
S. Kali Penmali ‘Central Jawa 1,228 1,300 25
6. Suﬁgai Cipanas Yest Jawa 220 g5 25
7. Bengawan Solo Central/East 3,400 1,506 10 ist stage
Jawa 2,000 40  2nd stage
8. Kali Madium East Jawa 2,400 1,100 10 1st stage
2,300 40 2nad stage
9. Sungai Wampu- North Sumatera 3,840 1,320 20
10. Sungai Arakundo  Aceh 5,495 1,80G 20
11. Sungai Kring Aceh Aceh 1,775 1,300 20
12. Kali Brantas Fast Jawa 10,000 1,350 10 1st stage
1,500 50 2nd stage
. 13. Sungai Bah Bolon torth Suratera 2,776 1,220 20 '
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Table 4,1

Dime
mension of Design River Channel for Study

o
- Selection ©of Inproving Route

IX - 25
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by tz : i,.‘:oo 3.7 to 3.8 2.3 to 2.4 94.4 110 30 170 2.55
o 400 3.7t 3.3 2.3to 2.4 4.4 9 43 110 2.54 g‘g?
Bila : - -
oL 3.5 K 1 1,800 3.8 to 4.9 2.1 to 2.6 24 160 j
- i? e 1 1,400 3.3 t5 4.0 2.1 to 2.6 €4 89 5 Lo es oes
- ;; and 4 1,602 3.8to 4.0 2.1te 2.6 74 3 ;3 :;0 res o8y
N (3 and 4 10200 1.8 te 4.0 2.1 te 2.6 S0 30 1% 19 o1 o.58
g;li? ‘ i 1,200 4.0 2.1 59 100 30 D 2.5
.63 ) 1000 4. ' 22 oes
to 17.85 ka 2,3 and 4 1,000 4 g 21 ;: 5 3 1o o o
. - 30 30 5
2,3 and 4 800 4.9 2.1 T ] 5% %) i:g §I§ g.g;
" Xalola 1 - .
a4 :g.; 3.0 2.5 39 T 46 15 7 1.55 -
N :;.o 2.5 20 12 15 62 1.90 -
. .0 1.8 33 45 15 15 1.81 -
Floodway 3 -
- i z;gg 2.0 1.8 32 40 30 100  X.46 -
1ot 2 2.0 1.8 12 20 220 20 1.36 -
£ 200 2.0 1.8 112 120 ;
302 200 2 31 180 1.65 -
3oz . 000 -0 1.8 62 70 30 130 1.56 -
2 -2 '660 2.0 1.8 92 100 30 160 1.62 -
32 & :.o 1.3 42 5¢ 30 ile 1.50 -
H 1. .0 1.8 132 140 0 260  L.67 -
-3 ,000 2.0 1.8 92 100 30 166 1.62 -
13 1,;?03 2.0 1.8 112 120 30 i83  y.85 -
203 30 2.0 1.8 62 700 0 130 1.56 -
1 2.0 1.8 ) 40 30 100 1.46 -
102 1.220 2.0 1.8 112 120 3 1B)  1.55 -
102 80 2.0 1.8 62 W 130 1.56 -
toe 1,460 2.0 1.8 132 140 30 200 1.67 -
LO00 2.0 1.8 92 100 3 16 1,82 -
8)
L Sh 22
-
w2 vl
1]



Table 4,2 Comparison of Construction Cost {T=1/20)

- o (wnit s 105 2p.)
Description Flaw — Plan PR P PO R S
1. Lind acquisition 1,390 1,300 1,740 1,740 1,870 1,760 - 1,850 1,920
and corgpensation B _ K
2. civil ¥orks 19,650 18,630 17,500 ' 21,970 23,970 17,580 22,470 23,820
a. Preparstory . 1,790 1,700 1,590 . 2,000 2,180 1,600 2,040 2,170
b. Oredging 55 55 s50 2,750 3,300 550 2,750 3,300
c. Excavation 11,077 10,636 | 7,493 8,559 9,229 ~ 7,033 8,166 8,647
d. Erbanknent 1,224 1,614 2,043 2,019 1,805 2,669 2,658 - 2,444
e. sucplus soil 2,543 2,292 1,553 1,83 2,049 I, %5 Ca.811 1,776
£. Révetment 150 150 150 150 150 isd . 150 150
g. outiet 150 150 150 150 150 150 150 150
h. sridge’ 544 556 629 §93 119 666 246 166 .
i. Ground sill - - 1,300 2,000 2,350 2,000 T 2,350 ' 2,450
j. Miscellineous 1,617 1,537 1,442 1,809 1,978 1,447 1,849 1,967
total 21,040 19,990 19,240 23,710 25,880 19,340 24,320 25,M0
() (3) n sy {8) (2 {6 n
Table 4.3 Comparison of Construction.COst {T=1/5)
- : . {unit + 108 Fp.)
pescription Plan Plan " Plan Plan Plan Plan Plan Plan
1 -2 3-1 3-2 3-3 . 41 4-2 4-3
1. £ond acquisition 1,390 1,300 1,746 - 1,740 . 1,870 1,760 1,850 1,920
ard cospensation T : . 3
2. Civil works 14,150 13,900 14,220 15,470 18,550 14,300 16,020 18,820
a. Erepszatory 2,390 1,260 1,290 1,410 1,690 | 1,300 1,460 1,710
b. bredaing 55 S5 S50 1,315 2,200 550 1,315 2,200
c. Bxcavation 7,462 7,365 5,31 5,382 6,541 4,882 5,065 6,244
4. Ecbarksént 1,724 1,614 2,083 2,019 1,805 2,663 2,658 2,445
e. Surplus soil. 1,606 1,603 335 - 1,011 1,382 758 808 1,154
£. Pevetrent 150 150 16 156 150 150 1%6 150
4. Gitlet 150 16 150 150 156 aso 150 150
h. Bridge 48556 629 699 319 s 746 766
i. Grourd sill - - 1,900 2,000 2,350 2,000 2,350 2,450
5. Miscellarcous 1,169 1,043 1,172 . L2# 1,533 L1955 1,320 1,551
Total 16,540 15,200 15,950 17,210 20,420 16,060 17,940 20,140
o (4) (1) (2) G (8)

sy D

(3
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Table 4.4 Dimension of Design Longitudinal Profile

_ . — ~ {Unit ™)
s . 3 : High wateyx
:ftion. Bo River Bed Cgannel H.Y. L, Levee Crown
Bila R. T
BI 0.0 7.30 10. 30 12,00 13.00
Bi 1.2 7.64 10.72 12.48 13.48
B 2.3 7.96 11.10 12.92 13.92
BI 3.6 8.31 11.53 13.42 14.42
g;- 4,8 8.67 11.95 13.92 14.92
, 5.8 8.96 12.3) 14. 32 15.32
BI 6.8 9,24 12.66 14.72 15.72
Lancirang 9.34 12.77 i4.85 15.85
BI 9.4 9.97 13.54 15.74 16.74
BI  10.1 10.19 13.80 16.04 17.04
BL  11.7 | 10.69 4.4 16.74 17.74
BI 13.4 C11.11 14.93 17.34 18.34
Kalola 11.16 14.98 17.40 18.40
BI 15.4 11.71 15.65 18.18 12.18
BI  16.4 12.00 16.060 i8.58 12.58
BI 17.6 12.92 16.92 19.02 20.02
Boya 12.96 . 16.96 19,04 20.04
Bl 17.7 13.04 . 17.04 19.068 20.08
BI  19.0 14.08 18.08 19.58 20.58
BI  20.0 14.75 18.75 19.90 _ 20.20
BI  21.4 - - 20.54 -
Boya
B8O 0.0 13.00 17.00 19.C0 20.00
BO 1.1 13.44 17.44 19.44 20.44
BO 2.1 13.84 17.84 19.84 20.84
BO 3.9 14.56 18.56 20.56 21.56
BO 6.0 15.40 19.40 21.40 22.40
¥alola '
KA 0.0 12.10 - 17.60 18.40
. KA 1.8 13.30 - 18.80 19.60
KA 4.50 14.20 - 19.70 20.50
KA 4.51 14.21 - 19.71 120.51
KA 4.52 14.21 - 19.71 20.51
KA 5.3 14.73 - 20.23 21.03
KA 4.5 14.83 - 20,33 21.13
KA 6.1 15.90 - 21.40 22,20
KA 7.0 16.50 - 22.00 22.80
KA 8.3 17.37 - 22.87 23.67
XA 9,0 317.83 - 23.33 24.13
¥A 9,9 18.43 - 23.93 _ 24.73
Lancira’n«j
LA 0.0 9.40 - 14.90 15.90
LA 3.5 12.58 - 16.78 17.58
1A 7.0 15.76 - 19.96 20.76
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Table 4.9 Flood Damages in Past FPlood’

(Tanru-Tedong, 1978}

| R (wnit s 10> £p.)
_ _ Rate Estimated
Itea Unit ?;:“- g‘;:ze Arount of " Flood Reparks
_ ¥ ) famage Ganage
5. Pa&dy’ 3.1 tbn/ha,r ' o
160 k. rkq ha 1,500 558 837,000 0.20 167,400 N
2. Houses o . 33,740 ¢ 14y
(1) Fareer pos. 1,982 2,000 3,964,000 0.003 11,830
(2) Hosque mos. 3 10,000 30,000 0.03 900
(3) School Nos. 20 17,000 340,000 . ' 0.03 10,200
(4) Others tos. 25 13,000 325,000 0.03 9,750
3. rdvestock _ 21,340 © 9
(1) sBufalle Kos. 460 150 60,000 0.02 600
(2) Cow’ Kos. 3,351 200 670,200 0.03 20,130
(3) Horse ¥os. 230 150 34,500 - -
4) Goat ‘vos. 165 35 5,135  0.03 170
{5) Chicken kos. 17,591 2 15,182  0.03 1,060
4. Public _ . , 13,700 61
(1} EKabupateén Poad ka s 11,600 $3,000 0.05 2,900
(2) Oesi Ro2d W 9 2,400 21,600  0.50 10,800
7 dotal 235,780
Fablé 4.10 Flood Daﬁ.éag és in past Flood
. - {Relle,  1980) _ _
- {unit s 10? Fp.)
- - 4 Rate . Estimated o
Ttea ' Uait 3‘;:‘." g‘:::e _ Aoount S Flood = Perarks
- ¥ R : Danage Oapage
1. Paddy 3.1 ton/ha, o - ' .
"7 180 Ro.rkg ha 1,919 ss3 1,070,802 0.10 107,080 68z
2. Houses | 20,650 13%
(l' f‘an’aer YOS, 1,494 3,@0 4,482,000 2.001 4,480
(2)  Fosque Nos. 4. 11,000 44,000 . 0.03 1,320
13)- Schood ¥os. 3 20,000 180,000  '0.03 $,400
(4) Gthers tos. 21 15,000 315,000 0.03 9,450
3. Livestock 10,760 7"
(1) Bufallo Nos., 31 150 12,650 -7 0.01 50
(21 Cow ¥os. 1,798 200 359,600 0.62 2,190
(3} Borse ros. 7. 1% 11,530 - -
(4) Goar’ s, 135 - ¥ 4,725 - -
{5) Chickea tos. 17,438 2 36,516 0.} 3,490 |
4. public ' 18,720 12y
0y r.qbup&ieﬁ foad ka - < - , - '
(2) Desa Road kn 25 2,400 60,000 0.3 18,000
{3) " Bridge Nos. 9 800 1,200 0.1 220
© gotal ' 157,210
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