]
Rt

6.3.2

..53-.

The river improvement works can be divided Into four
work sectfons including the urgent works. 1t {s technically
and economically preposed that the river {wprovetent works
are i{mplemented following the orvder mentiened below taking
into account the significance of the area to be protected

from the flooding.--

1. Urgent rlver improﬁement 1 1982-1937

2. Improvement of the section
from 2,0 k to the Sungguninasa bridge ! 1991

3. Improﬁement of the section
from the éstuary to the diverted

point, 4.4 k t 1992-1995
4., Improvement of the sectfon

in the upper treaches of the

Sungguninasa bridge t 1992-1995

The work section of the river improvenent s prescated
in Fig. 6-2, .Its constructin schedule is shown in Flg. 6-3,

Constructlon Hachinerz '

The main construction machlnery required for the river

iwmprovenent work will be dredger, bulldozer, back hoe, wheel

loader and dump truck,

The oufiine of the principal construction machinery is
given in Table 6 3.

‘Cost Eatimate

COnstruetion Cost

The rlver 1mprovement cogt covers clvil works, gates and
equipment land acquisition, eagineerfng services and plus
15X phyaiecal contiagencies. The total cost will be

- U8$22.9 uwillion, out of which US$10.8 nflifon is of foreign

cutrrency and US$12.1 million of local currency, The break-

down . of the construction cost 1s shown In Table 6-4,

'Operation, Haintenance and qulacement Cost

dThe_operation and-majntenance cost will conmprise the

' personnel cost, operational machinery and equipnent,

- .vehlcles, adninistrative cost and miscellaneous, The anaual

operation and malntenance cost 1s estimated at USS 0.09
millfon for the whole period of the project life,
Replacemant cost 6f the groyae in every 10 years and the
slufce gate in every 25 years have been estimated at US$0.42
nillton and US$0,37 milifon, respectively.
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6.4 WATER SUPPLY ‘ _
6.4.{7_Construction Schedule

S Construction schedule has been 80 arranged as to see {its
completion by 1990, in view of putting ail the related faci-
lities in serviceahle conditions aimultaneously with the
completion of Bi11-Bili dam. .

A period of 4 years -from 1984 to 1987 has been assuned
for a feasibility study and dédailed design, and the
construction works will be undettaken during the remaining 3

years from 1988 to 1990..‘

The construction schedule is shown fin Flg. 6-4.

6.,4.2 Cost Estimate

Construction Cost

“The construction cost conmprises civil works, gates and
“equipment, land acquisition, engineering services and plus
15% contingencies. The ¢onstruction cost totals to
US$35.5 million, which is made up of the foreign currency
portion amounting te US$28.8 million and the local currency
_portion of USS6, 7 millton.: The construction cost fs showrn in
Table 6-5. .. : . : : .

Operation Malntenance and Replacement Cost

The operation and maintenance cost conpriSes the' per-
sonnel cost, operation machinery and equipment, vehicles,
administrative cost and miscellaneous. USSG,0% millidn will

" be estimated for an annual operation and mailntenance cost,
Replacement cost of the regulating valve and:the flow meter
in each 25 years has been estimated at US$0 48 million.

6.5 IRRIGATION
6.5.1. Conatruction Schedule TP

o COnstruction séhedule 1s based on’ the assumption that 4
years (1983-1986) will be required for preparatien works for
commencing the ‘cénstruction works; and also that: the improved
frrigation faci{lities shall be ready for iumediate use upon
conpletion of Bf{11-Bili dam in 1990. Adcordingly, the frri-
gation construction works would be startéd in 1987 and
completed- 1n 1990, so that:the irrigation facilitfes could be
“used ftzm 1991 onward.’ The construction schedule fs ghown 1in

6.5.2 -Coat Estimate

gpnstruction Cost

Irrigation construction cost primarily comprisés the
direct construction cost, land acquisition cost, englneering
cost and plus 15% physical contingencies. Construction cost
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would be US$29.8 million mig h wight be broken down into the
local currency portion of US$22.7 million and the foreign

currency portion of USS? 1 million, as detailed in Table 6-6,

Operaton, Haintenance and Replacement COSt

The operatiou and maintenance eoat cOmprises the person-—
nel cost, opérational machinary and equipnent, vehicles,

- adninistrative ¢ost and miscellaneous. 'The annual dperation

and malnténance cdst is estimated at US30.50 million,
Replacenent cost of the sluice gates in each 10 yeats amounts
to USS0,12 million.

HYDRO POHER

Consttuction Schedule

“The commencement of commercial operation of powér
generation £s scheduled at the end of April 1991, simulta-
neously with the completion of the dam construction.

A construction work schedule of power station is formed
taking time required for manufacture of power generating
equipnent, transportation to the project site and installa-
tion into considevation, The total time required for the
above {s estimated at 2 years. Based on this, the construc-
tion works are scheduled to be started from 1989, The com-
nencenent of the construction 6f transmission line will be
started from June 1990 to be in time with the ¢ompletion of
installatfon of the power generating equipment at the pro-
posed site,

The construction achedule 1a shown in Fig., 6-4.

Cost Fstimate

Construction Cost

The construction cost’ for the hydro power station
COmprises civil works, generating equipment, transmission
line, engineerlng cost and’ plus 15% physical contiagencies,

The total coat wlll be US$25 4 million, out of which

.US$18.I million i3 of foreign currency and US$7 3 million of
-10ca1 currency. :

The breakdown of the construction cost is shown in

-Taf)le 6-7.

‘-Qperation Haintenance and Rgglacement Coat

The operatlon and maintenance cost uill conprlse the
personne1 ¢ost, operational machinery and equipnent,

vehiclee;-adminldttatIVe'coSt'and migcellanesus, - The annual
operation and mainteénance cost {s estimated at US§0.17

.millton for the whole perlod of the project life,

Replacement cost of the generating equipmeat after 35 years
fronm the {nitial operation amounts to US$4,17 aillion.
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CHAPTER VII -~ PROJEGT EVALUATION

GENERAL

The project has been formulated primarily in order to
oitigate flood damage. - The secondary objectives are to
secure municipal/industrial water; to latensify rice produc-
tion and to increase the power'generation capacity! ‘These
sectors should be regarded as a package by totalizing their

effectiveness.

In this report, econonmieé evaluation has been based on
the total cost and benefit related to flood coatrol, irriga-
tion and hydro power sectors; in other words the cost and

benefit concerning the municipal and industrial water supply

are eliminated from the project cost and benefit., This is.
because the. betefit of anunicipal and fndustrial water supply
is- still difficult to be: quantified.

The econonlc viabillty of the project has been eva-
luated by means of calculating the Internal Rate of Return

{IRR), Sensitivity analysis 1s also made on sevetal assum-—

tions.

Rupiah and Yen are converted to US Dollar at the
aexchange rate of Rp.625 to US31.00 and ¥220 to US$1.00,
The project 1ife for the econonie evaluation is fixed at 50
years from 1982, when the related cngineering services are
to start. : - .

PROJECT COST:

The total project cost is estimated at US$ 603.56
million, on the contract basis by using mid-1981 prices, of
which US$ 298.01 million or 49% is foreign currency, and
US$ 305.55 million or 51% is local currency. The quantity

. of works 18 estimated on the basis of the preliminary design

which has been prepared during the study period. - Unfit pri-
ces and. the costs of equipment required for the project
implementation are fn line with the recent bid prices for

"similar works, - These prices and coats fnclude about 10% of

taxes and dutfes. . Physical contingencies of 15Z have been
applied to all the works and equipment costs. Price con-
tingencies are also taken into account at an annual escala-
tion rate of 8% in 1982, 7,5% in 1983, 7% £n 1984 and
thereafter for foreiga currency portion and 14% in" 1982, 12%
in 1983, 1984 and 1985, 10X in 1986 and thereafter for local
currency portion. Conpensation payments for house eva-
cuation are in line with those of other Govarament-sponseved
projects, ‘The interest of bank loan during the construction
period is computed at the ‘annual rate of 3%.- The project

cost is classified by work item given ag: follows.

[
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(x10% yss)
Foreign Local
Work Item currency — currency Total

Pam and reservior 151,43 158.76 310.19
River 1mprovementll- 38.77 66,18 104,95
Municipal/industelal

water supply 56.91 14.79 71,70
Irvigation water

supply . 13.93 48,60 62,53
Power generatrfon 36,97 17.22 . 54.19
Total. _ : 2%8.01 305.55 603,56

- Annual disbursements of the project coét and the base
cost are presented ta Tables 7-1 and 7-2, vespectively.
ECONOMIC EVALUATION
Project Benefit :

The benefit of this projeet will acerue from flood

control sector, irrigation sector aund also power genevatlon
gector, The benefit derived from the rmunicipal and

" industrial water supply has not been quantified for such a

reasén as stated in 7.1, General.

Primaty Benefit

Annual henefit derived fron each sector which has beon
calculated in the monetary terms are sunmarized In next
page. The process and assunptions for benefit caléulation of
each gector are described in Chapter IV of this report and
1n detafles 1n the Supporting Report,

P—— -

NOTE /) ¢ Including costs for 1mp1ementation of the Urgent Flood

COntrol Pian
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- Sector ' Annual beneftt (x 10° US$)
Flood control ot 13.0
Yerigation - 31.5
Power : 3.9
Negative benefit/l ! - 0.56 | {f

Toal : 47.84

Secondary Benefit

Secondary benefit, not only primary benefit, can be
also expected from the project in the sectors such as
recreatiop/tourisnm, and municipal/industrial water supply.

In and around the project area, the opportunities to
enjoy recreationftourism are limited to only a few places,
although the project area has the caplital city of South
Sulawesi province (Ujung Pandang city) with a population of

. over 700,000, -The Bili-Bili reservoir-which {s located only

31 knm away after Ujung Pandang city and is quite accessible
by Jl. Malino can provide a good opportunity for
recreation/tourism, —

As atated in 4.4.5, secondary benefits of municipal/
fndustrial water supply are 1) to upgrade the living stan= .
dard, 2) to improve the sanftary condition, 3) te reduce the
frequency of-disease and 4) to spur the commercial and
fndustrial activities.

Indonesia is now importing about 2 0 million tons of -
rice annually, while the project area is enjoying surplus
production of rice. After completion of the project, rice
production will increase by 0.15 million tons, which will
contribute to achievenent of self- suf[iciency of rice,

Economic Cost

Based on the prelimlnary designs, the econOmic
construction cost was estimated in such a manner that the
import duties, governnment subsidies and compensation cost
should be excluded from the project ¢ost, and that physical
contingencies of 15% {s added to the cost though no price
contingency is considered, Estimation of costs required for
equipzent and engineering services, which are to be procured
by international conpetitive bidding, fs based on the inter-
national price levels. The local cost is estinmated on the
basis of vesearches on the prevailing prices for similar
works which are now going on in and around the project area,

ot

KoTE

T A5 Tegative benofit 1s counted a 1oas of production in

the agricultural land to be submerged by the reservoir
and to be acquired due to river improvemeant works, The
negative benefit {8 subtracted from the annval beneffit,
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The construction cost will be requized for construction
of dam and its appurtenant facilitles, the urgeat flood
control plan and overall river fmprovement works, frrigation
system Inprovement works, nunicipal/induatrial water supply
system and power generation work. ‘The total economic cost
ig estimated at US$ 276,43 millton, which 1s composed of
foreign currency portion of US$ 150,95 millfon and local
currency portfon of ¥S$ 125,48 million equivalent. These
costs are suwnnarized below,

. (x10% ys$)
: Forelign Local
Work Item currency  currency Total

Dam and reservotr 79.54 67.00 146,54
River improvemaat 17.35 21.81 39.16
Municipal/industrial

water supply 28.78 6.68 35.46
Irrigaticn 7.20 22,71 29,91
Power 18.08 7.28 25.36
Total. - 150,95 125.48 276.43

Allocation of Dam Construction Cost

To identify the equitable cost for each purpose, the
economié dam construction cost has been allocated by
"Separable Cost - Reizaining Benefit Mathod™. The result of
cost allocation s as follows: : :

(%106 pss)

Foreign Local
Purpose ©eurrency cutrrency Total
Flood control - 21.48 18,09 39.57
Hunicipallinduétrial _
water supply 14.87 12,53 271.40

Ircigation 43,19 36.38 79,57

Total 79.54 - 67.00 146.54
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Cost Estimate by Sector C

: Based on the above allonation of the dan constructiOR
cost, the total project economie cost can be further
classified by sector as - follows'

.(glos-bss)-

. .o Foréign. : Local::

Sector - currency .. currency - -Total
Flood control /1 38,83 39,90 78.73
Municipal/industrial .
water supply /2 43,65 19,21 62,86
Irrigation watef
supply 13 50.39 . - 59,09 109.48
Power generation /[4 18,08 - 7.28 25.36
Total 150.95  125.48  276.43

Operation and Maintenance Cost

To assure the benefits throughout the project life, the
related facilities should be successfully operated and
safely maintained. The aannual cost for operation and main-
‘tenance 1s estimated at US$ 0,92 million, which is composed
of the following: :

Work 1gggr ' | épﬁual coé; (ﬁld3pﬁé$)

Daw énd r#éérf&ir S ._{; - éoli

River énd'relatéd.&trﬁctures T i_. 87
Municipalfinduatrial

water supply facilities H © - 86
Ifrigakion‘fééilities H - 500

Power generation : 165
Total PEEEITY

NOTE: ~ Each purpose can be attained in combInation of Fespective
effectiveness of the dam and other relative works as
discribed below? .

/1 = Dam + Urgent Flood Control Plan + Overall River
Improvement Plan

/2 = Danm + Pipeline

73 = Dam + Irrigation Yacilities

74 = Generating Facllities + Transnission Line

Qi
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Replacement Cost

‘Facilitles velated to the project aréa to be raplaced
perfiodically to attain their original purpoges during the
project life; the facllities to be replaced and their costs
are summarized as bélow,

(x10% yss)

1) Dam and reservoir

Gates (Dnrable peried of 35 yes.) ¢ 1:47
2) River and related facilities

Groyne (Durabla period of 10 yrs.) 0,42

Sluice (Durable pertod of 25 yrs.) 0.37
3) Municipal/industrial water supply

Gates and valves

{Durable period of 25 yrs.) : 0,48
4) Irrigation

Wooden bar, Gablion, Screen

{Durable period of 10 yrs.) t 0.12
5) Power Generation

Generéting equipnent
: (Durable period of 35 yrs.) s 4.17

7. 3 3 Internal Rate of Return (IRR)

Evaluation of the project wasg made by means of ¢alcu-
lating IRR on the basis of the estimated benefit and econo-
nic cost. The Internal Rate of Return of the Jenéberang
River Flood Control Project (Phase II) is calculated at
14.,8%; assuning a project life of 50 years., This rate shows
eéonomic viability of the Project. '

The Internal Rate of Return has been further calculated
" for each sector based on the cost estimate by sector, which
results in ‘the following percentage,

Sector IRR (%)

Flood Control 149
P Xrrigation - - o 15.2
--Power Ceneration - 13.1

.j/

The Ptoject | 14,8
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7.3.4 Sensitivity Analysis

: Sensitivity analysis has been also made on the assump-
. tions of.1) .1increase of. constyuction cost, 2) decrease of
annual benefit: and 3) extension of constructfon perfod and
build-up period for irrigation, The results are suamarized

below,

Case Assunption I&R (%)

1 Construction cost + 10% o 137

11 Construction cost + 20% 12,8

11t . Annual benefit - -3 10% - 13.6

Iv Annual benefit - 20% : iz.6

v Construction perfod + 3 years : = 12.5

Vi Build-up perlod + 3 years 12.7

7.4 'Socio~Ec0nomlc Impacts

In addttton to the benefits stipulated in the economic
evaluation, favourable socio-economié impacts arve created by
the implementation of the project,

Employment Opportunity

Increase of employment opportunity by the preject
implementation will give a favourable {mpact on the regfonal
economy. About 10,000 persons will be newly employed during
the construction period and 200 persons will beé required
permanently for the operation and malntenance worke.

Employment opportunity of:the. population who are
serving for agriculture will be certailnly increased due to
intensive crop cultivation. Unepployment on farm fs such a
serious problen in the projeét area that inérease of - B
employment opportunlty will help considerably to solve the

: problem. i :

' Transfer of Knowiedge T

' Teehnical knowledge will be also transferred to ‘the

Indonestan engineers through the detailed design and
construction works in various engineering fields.

The Indoneaian engineers are expected to make nuch of
the technical knowledge to be transferred in order to for-
mulate and implement for themselves other similar projects
ia the future, :

Regional Economy and Socfial Stability

~ Living environment and sanitary in the project area
will be surely improved due to less frequency of flooding,
sufficlent municipal water supply, more etable power distri-
bution, and so on,
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Increase of industrlal water supply will provide an
possibility for further industrial development.

In compliance with fncrement of rice yield, farp income

in the project area will be hightened, which will enhance

the econonic activity In the reglon through its fsuliiple
effects on other sectors of the regional economy.

All of the above-mentiloned pfojé¢t-effeCts will thus
contribute .to soclo-economic stability fn thée area.
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CHAPTER VIII - RECOMMENDATION

., It has been identified that the project consistiang of
flood control, municipal and iadustrial water supply, irri-
gation, aad power generation is technically feasible and
economically viable, at the Internal Rate of Retura (IRR) of
14,8%. It 1s, therefore, recomménded that:thé e¢ach sector
of the project be'carcied forward to the next stage with
least lapse of time, in due consideration of an enhancement
of the national economy, an advancenent of the reglonal
developrent and the promotion of the inhabltants® welfare,
Especially, the conmencement of construction of the proposed
Bi1i-Bi1li dan which is the basical prolect for developaent
and improvenent of other related sectors is strongly recom
mended in the nearest future.

The flood control of the Jeneberang river with improve-
ment scale of a 10-year return period was the subject-matter
of the previous study and its results were incorporated into
the "Hrgent Flood Control Plan", whose detailed design work
vould be commenced from 1982,

The design flood of the river proposed under the above-~
said "urgent plan™ 1s 2,100 m Is while that proposed uvader
the present plan is 2, 300 n /s. Since the difference bet-
ween the design floods, one vader the "urgent plan” and the
other under the present plan, is rather insignificant, and
as it 1s both unecononical and undesirable to make repeti-
tion or duplication of construction works likely to occure
in up-grading the standards specified for the "urgent plan”
to those proposed under the preseat plan, it is strongly
recommended that the aforementfoned discharge of 2,300 m Is
be adopted as the design flood of the "urgent plan".

Final decision to this effect, howaver, will requiré a
close co-ordination and adjustment among the authorities
concerned.

The peak discharge and hydrograph of the flood
generated from a basin 1s princfpally governed by the amount
of rainfall, the hourly rainfall distribution and the local

distributfon of rainfall, The study on the design flood

discharge covering the above mentioned {tems could not have
been conducted satisfactorily due to a lack of supporting
data,

In this connection, Bili-Bili and Jenelata water
gauging stations which were established in 1976 and 1979,
respectively, are now engaged In observation and will supply
available data, By using such data, it 1s desfrable that
check-up of the design flood in this project would be
carried out in the detafled design study stage.,

p iy

ar——
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The rain gauging station at Malino is the only one in

-and around the upper reaches of the Jeneberang river, while

none 18 found in the Jenelata river basin. For the for-

mulation of the future development of the basin, it is

desirable that more rain gauging stations be c¢stablished in
fts upper reaches, It is thereby recommended to establish

cat least two more statfons in the Jeneberang river basin and

two stationg in the Jenelata viver basin.

The low layfng land of Ujung Pandang city has been pro-

.posed for spoil bank of the soil excavated fron the

Jeneberang riverbed through implementation of the river
improvenment works, Though the urbanization plan was for-

-molated for the area in question and has been partially
implemented, most part of the area still remains as paddy

field and swamps.

Prior to implementatlon of tha project, it will be

required to carry out further study of the available space
for the spoll bank 1n the area through a close co-ordination

among the authorities concerned 80 that proper adjustment
may be made between the implenentation schedules, one is for
the urbanization project and the Other for the river inpro-
venent project.-

At present, the river basin whose upper reaches is
covered mostly by the grassland appears stable and produce
little sedfment. A counteraeasure i£s not vrequired urgently
for soll conservation. However, it 1s important that soil
conservation be provided to prevent the possible future
sediment discharge, - It is reconnended that further survey
and atudy be conducted in the next stage.

The scale of agrieultural plan proposed under the pre-
sent project 1s confined to the availability of frrigation
water which ¢an be developed by the proposed Bili-Bil{ dam,
There still remains more land - 14,800 ha in total - which
could be agriculturally deveIOped thrOugh the meaas as
described in the below:

*+~ The area of 4,800 ha which could be made frrigable
- during dry season out of the existfag Bili-Bill and
Kampili irrigation area, but which is unable to be fed
with frrigatfon water under the preseat project plan,

= The. area of 5,000 ha, located on the eastern bank of
the Kampili {rrigation chandel, and

~ The area of 5,000 ha {n the Pamukulu area,

In this connection,'it igs reconmmended that & further

study on a comprehenslve agricultural developaent including
the water resources developaent ia this area be conducted,

A
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There are a nunber of houses which need to be evacuated

, :or moved . for implementation of the proposed project, thus
- cauging some.social problems.  Utmost care should be taken

in carrying out the house evacuation progran i{n accordance
wlth the applicable laws and regulatlons in force.

The following items should be COnducted for the next
engineering study stage to facilitate successful implemeén-
tion of the project. :

Hecessary. study for the detailed engineering (Dam
construction and river improvement) is,

Happing with a scale of 1/500 covering the propOsed

-dam sfite, with a scale of 1/2,506 for the proposed

Jeneberang course and with a scale of " 1/50 ‘covering
the proposed riparian structure sites,

Cross levelling and longitudinal SUrVey along the
proposed danm akis and at the proposed main gtructure
sites related to the dan construction and along the

: proposed Jeneberang river,

Geologlcal survey 1ncluding horing and sesmlc

prospecting at the proposed dam site and at its nain
structure sites, and soll survey and test at the pro-
posed borrow pit sites of the dam constuction and the

- river improvement, and

.Laboratory test for the emhankment materials and

¢onerete strength for dam construction and hydrolic
nodel test for the proposed apillway.

Necessary study for the feasibility study (municipal
and fadustrial water sopply, 1rrigation improvement and
power generation) is, - : e e

Happing with a acale of 1/[0 000 coVering the pro-
posed irrigation area and along the proposed -
conveyance route for the munficipal/industrial water,

- Cross_levelling and lengitudinal along the proposed

irrigation channel and the proposed transmission
linre and along the proposed conveyance route for the
nunicipal/industrial water, and -

Soil investigation covering the propesed irrigatfon
area and water quality test of the Jeneberang river.

iy,
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Table 2~1 SHARE OF GDP BY ECONOMIC SECTOR
Year ¢ 1978 .
Sector Indenesia | South SulawesJ
3 x
Agriculture 36.7 54.9
Mining and Quarcying 17.6 0.4
Industry | 1 9.9 3.6
Eleciriclty.cas & ﬂater :0.5. 0.5
Construction 5.7 1.0
Trade 15.7 16.6
Transportation & T |
Conmunication 4.5 5,2
Bankiung - .1;8 0.8
Services 10.6. 0.9
Others 3.0 16,1
Total 100.0 100,0
Table 2-2  SHLFT OF THE ECONOMIC STRUCTURE

IN INDOHES!A DURING THE PELITA III

Sector g o | Average

L 1979 / 79 Groyth Rate 1983 / 84
Agriculture IR sz | 221
Hln&ng:& quarsying | 17,9 4.0 15.9
IndLéf?y 10,2 11.0 12.6
Con?trpcti§n 4.9 b.o 5.5
Tfaﬁspbrtation & ha6 10,0 5.4
Communication .
Services » 31,0 8.1 33,4

[ rtotal 100.0 6.5 100.0 |
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Table 3-1  ECONOMIC ACfIVE POPULATION BY ECONOMIC SECTOR
IN SOUTH SULAVEST {1976 AND 1979)

1576

1979
ECQnomic Seg¢tor Persoﬁs? " persons %

Argiculture, Munting, 977,702 | s8.1]|2,027,572{ s7.5
Forestry and Fishery.
H(niﬁg'3ﬁdé§uariylng 1,450 0.1 1,524 Q.1
Manufacturing 208,770 | 12.41 219,419 12.3
Electricity, Gas and Water 790| 0.0 83| o.0
Construction - l3.57d 0.8 14}262 0.8
Trade, llotels and Restaurantd 193,224 11.5} 203,080{ 11.3
Transporkt, Shortage and 42,689 2.5 44,866 2.5
Communicatipn‘ T ; .
.Flnaﬁcing,'ﬁnsﬁranCe, Real 6,246 Q.4 6,565 0.4
estate and Businéss Services S B _
Commnity, Social and 181,178 | 10.8] 190,419 10.6
Peksonal Services : :
Activities, Not adequately 158| 0.0 166 | 0.0
defined’ - " S R
Seeking Work 156,493 ) 3.4 81,367 4.5

Total 1,682,270 | 100.0] 1,790,070 | 100.0
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Table 3-2 MONTHLY RIVER DISCHARGE AT THE BILI-BILI &
~ KAMPILT INTAXES R .
I ' (Unit: m3/sec)

iy
Ty
[,

1975 | r9re | 1977 | 1978 [ 1979 | 1980

somn | 3807 |1 ste2 [ nnzsy | e7.s6 | 9867 | 85,65
ane | 87.73: 153,85 | 182.65 | 109.59 | 160.09 | 138.14
ceb. | 57-467| 68.68  [ir6.a1 | 64.73 | s8.41 | 106.25
: *. ] 93.23 ] 11t.44 1286423 |.105.03 | . 94.77 |172.14
e, | 512001 6879 |- 60,02 |7 3536 | eraas | 7356
Mare 1 g3.07: | 1.6l | 97,38 | 57.34 | 99.27 | 119.95
g $53.60 | 16459 | 53.13 | 21.05 | 25.55 | 49.32
Apre 1 ogg.o7:| 26,92 | 86.20 | 3435 | 4146 80,59
a 28,771 13.75 | 167 | 22.27 | 22.31 | 20,75
May. | 46.687|-22.31 | 18,93 | 36.13 .| 36.20 | 33.32
son. | 10e76 | 2.89 ] 20033 [ 1e.09 | 10072 | 5.3
17,46 [ 469 [/ 32.99 | 26.i1 | 17.39 | 8.18
| wes [ zas | a2 | 2zse )26 |o2us
N 3055 ] 2.58 | 2460 |  6.69 | 2.56 | 2.44
8 s.76 | 4.8 | 4.22 | 10.85 | 4a2 | 490
ot C2.58 | 2,33 | 2.40 436 |- 2,38 | 2.29
Pe 1 49| 3.78 | 3.89 7.06 | 3.86 | 3.80
oot 3,90 7.69 | 2.23 | sas | 2460 6.79
‘ | 6447 ] 12.48 | 3.62 7.20 3.96 5.60
Nov 41,77 | 17.48 | 17005 | 20,57 | 7.07 | 21.53
ove | 67.77 | 28,36 | 27.66 | 33.38 | 1147 | 28.10
bec 68.19 | 24.10 [ 64,13 { 76.k1 [ 70.75 | 85.84
* | 110.64 | 39.10 | 106,05 | 123.49 | 116,79 | 139011
Dry on | 1086 | .60 1 839 | 1627 | si6t | 8.03
ronvome | 17:62 | 10.38 | 1361 | 26.40 | 13.97 | 13.04

Note: Upper figures in the coluan ~ Bi11-Bi1lf
Lower figures in the coluan -~ Kanmpili
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" Table 3-3 * IRRIGATION SYSTEM PREVALLING IN THE PROJECT AREA

. Takalar

Ujung Pandang

Gowa
Area ) 4 ‘Atea ) 4 Area 4
J— — Lha). : (ha).f .. (ha)
DuP.ULP.S.S. | 12,950 36.5] 5,000 25.6 0 0.0
" technical . K
DiP.U.P.S.S. 7,450 21.0| 1,920 9.6 0 0.0
semi-tech. o o
'DQSa sinple tech. 4,670 13.2 }1.800 9.0 350 2.5
| vesa non-tech. | 10,410| 29.2| 11,100] 55.8 |3,330 | 90.5
Total 35,480 100.0] 19,210 | 100.0 | 3,680 | t00.0
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Table 3-7 POWER DEMAND & CONSUMPTION AT WILAYAR VIII

-iaéféiiéd Peak LE?H_ GéneréteJ Frergy Sold ~ Number of

Year Capaclity ) Energy Congumer
o () odwmy (103 1My  (nosy)

1975/1976 _j‘ 37.7 x 78.0 59.6 28,000
1976/1977] 57.7} * 96.0 73.6 10,600
1972/1978 | s2.1° 20.8 125.7 94:2 51,200
1978/1979 52.12 22,5 145.3 105.3 70,900
1979/1980 52.1- 27.3 1712 125.6 97,300

Source: PEN

Note

* No figure avallable

Table 3-8  NUMBER OF HOUSEHOLD ELECTRIFIED IN UJUNG PANDANG SYSTEM

{Unfit: Nos.)}

. Deseription 1976 1977 1978 1979 1980

1. MNumber of Consumer 22,688 26,339 31,773 44,267 46,608

- Small consumer 4,772 4,085 . 3,629 2,747 2,590

. = Household 14,950 19,109 26,871 38,139 40,631

= .Commercial. 2,957 3,145 3,273 3,381 3,387

2. MNumber of Mowsehold | 233,310 238,697 241,109 248,342 254,550
3. Number of Household 9.7%

Flectrified in Percentage

”jl(Oxf

1325 17.8% . 18.3%

- -——
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Table 3-9 ASSETS DISTRIBUTION BY GRGUND HEIGHT

el

T gade ¥ x 109Rp.

—

GROUND HEIGHT

VALUE

CITY SIDE AREA

| TIoN

MOUNTAIN SIDE AREA

["ACCUMULA-

0.5 - 1,0

1.0 < 1,5

8.4

=1

8.4

A vane

ACCUHULA-

| rron

G

2.0

2.0:

——r

3.4

WS

42,5

50,9

4.4

190, 5

| -

2h1.4

71.7

19,8

e et el

91,5

137.9

"379.3

15,9

107.4

l ——

50,9

430.2

9.7

"18.5

448.7

Table 3~

10 PADDY FIELD DISTRIBUTION BY GROUND HELGHT

tUnit ¢

ha.

CITY SIDE AREA

_,MOUNTAIN SIDE ARFA |

‘GROUND HEIGHT

0-0 - 0;5

AREA

ACCUMULA~
TION

AREA

ACCUMULA-
TION

25.2

. 25.2

0.5 - 1.0 - - 7011 | 7233
1.0 = 1.8 i oo b aosez 1132,

‘1.5 - 2.0

120.4 -

3668

2.5 = 3.0

10844

45.0° '

254,27

—

3.0 < 3.5

69,97

i 85,8

‘“2;53@33?“

3.0 -

-

T340

| 5030

L
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Table 4-2° - THE NAIN DAMS OF EXISTING & PLANNING IN INDONESIA
T B o] PR e e
Jattlehar: | W, Java  T¢;500 | 8,000 178 1,000
Karangkastes _'t. Java iz,osb 4,200 2.05 1,000
selorejo B, kaa:. 236 920 ;" 3.90 1,000
Nawangan é; Java’ 2. 40. '14-98 500
Rismkanan | Kaltman | 1,040 1,950 | 1.87 2,000
Lahor E.'J;va 160 690 4.13 200 + 20%
Jatigede W. Java 1,460 6,700 4.59 2,000

' 10,500 7.19 PM.P
Sempor C. Java 43 1,400 32.56 100+20%x20
Glepan C. Java 7?6 4,500 5.65 10,000
Ngraubat C. Java 607 3,900 6.43 10,000
Jaragung C. Java 94 1,000 10.64 10,000
Jipang E. Java 10,810 8,660 0.80 200+20%
Wonogtri E. Java 1,350 6,250 4.63 200+20%

4,600 7411 P.M.F.
Bendo E. Java 138 850 6.16 200+20%
Blega Madura .118 1,010 8.56 P.M.F
Sanira Madura 78 810 10.38 P.M.F
Klampis Madura 51 290 5.69 (1/2)p.K.F
quasarl Bali 42;5 225 5.29 1,000
Lupu . Lanpung 205 696 . 3.40 100
Parahgjohé P.B.S 2.8 310 14.22 500
Songputel | P.B.S 2.7 52 19.20
Sanglran | PB.S 2140 290 13.80
Pondok PoB.S 33.0 370 11.21
 PuBS 6841 465 6.80

e o
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TABLE 4-3 'HYDRO_LOGICAL EFFECTIVENESS IN WATER STAGH

G-

-‘ﬂ:Below;S;nguminasa Above

Return - Clity- : Mountain- " Sungguminasa
Period . ‘- S$ide Avrea ! Side Avea | (12.0 K point)
: “wlo w i | wle W w/o v
2 . - year 2.03 1.27. | 1.45 1.30 9.4 8.1
2-!{ - Ye'al‘ 2-05 : l.-60i 1&50 103& go? 807
5 - yearv 2161 1-78 2.04 1.42 909 9.2
10 . - year: | 2.82:] 1.94 | 2.53 1.55 |- 10.0 10.0
30 -~ year 2.86 2.0l 2,82 | 1.77 10.0 10.4
50 -~ year ?.-89 . 2.07: 2.86" 1.88" 10.0 10.4
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Table 4-4 FUTURE DEMAND OF HUNICIPAL AND INDUSTRIAL WATER

(Unit: mjfday)

Distinguish 1985 1990 1995 2000
Houses 47,180 64;812 91,555 127,911
Public Facilities 1,887 2,991 4,578 6,396

xﬁduséry o 23,400 29,100 31,160 ‘ 35,100 ‘
Trading - 3,580 9,610 10,770 12,070

Hotels 2,003 2,244 2,515 2,817

Sea Port 328 361 394 426
Office 4,804 5,816 7,043 8,527
Hospitals 674 890 1,168 1,523
Schools 3,002 5,609 9,684 15,228
Mosques 630 780 930 1,140
Sub-Total (n3/day) 92,488 122,213 159,737 209,138
Loss 39,638 52,377 68,459 89,631
Total  (w3/day) 139,126 174,590 228,196 298,769
(1/660) '1.526 _z,Qzl_: ) 2.641. 3,458

Adjusted Volume (1/sec)) [ 11,5001 [-2,000] {2,700 ) [ 3,500 |
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Table 4-5 INCOME OF CROP

S

—— s

4 T L Gross  Production .
Varietfes | Yield Unit Price Products Cost Income
: (ton/ha) (Rp/ten) (Rp/ha) (Rp/ha) (Rp/ha)
Paddy 2.5 71,500 178,750 64,000 114,750
Maize 0.7 35,000 24,500 4,850 19,650
Green bean 0?5 125,000- 62,500 3,500 59,000
‘Cassava 7.0 10,000 70,000 10,400 59,600
Table 4~6 CROWTH PERIOD OF VA'R"IETIGQS OF PADDY
.. _Uunit: RNumber of Dajs)
Varieties Growth Peried After Transplanting Total
of Paddy of - Seedlings | Irrigation | Cultivatio Growth‘Period
1. ¢4 < 63 20+ 25 {-95: " lios 125 =130
2. 7B - 26 20 - 25 95 105 125 - 130
3. PB ~ 32 21 - 27 108 - 109 118 - 119 140 - 145
4. PB - 36 18 - 21 82 -89 | 92 - 99 110 - 120
5. Cltarum 20 - 25 95 105 125 ~ 130
Note 1 : Persuasion sced sowing @ 7 - 10 days
Hote 2 ¢ Puddling 1 10 - 14 days

e
B ;
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Table 410 ECONOMIC PRICE OF RICE (GABA)
~- Temport Substitution Price -

r

(Unit: Rp/ton)

I. International Market Price ~
(F.0.B. Bangkok) 1} US$557 348,125
2. External Transportation Cost
(Bangkok - Ujung Pandang) 8,125
3. Port HandiingiChafge'and $toring_
Cost (including cdst of sacks) /2 5,710
4. Selling Price of Rice at Ex-nill Gate 361,960
5. Milling Charge ~ 6,000
6. Handling and Trangportation COSt
(Farm gaté to mill) ' = 2,700
7. Economic Farm Cate Price of Dry 353,260
Stalk Paddy .
[:353,000 }
Note: ;Li : Source - Price prospects for Majot Primary

Commodities 1BRD, 1980

Projected price to 1985 in 1980 constant Us dollars.

!2 1 Handling charge at harbor -
Storing chasrge

Cost of sackq

30 Rplton
7 BRp/ton/day x 2&0 days

‘4000 Rp/ton

g



- 87 -

Table 4~11 IRRIGATION BENEFRITS

Description W/0 Project W/Project Increment

i. Planted Area (ha) . - . : : T
. _~wet season paddy field 24,000 24,000 . .0
- i~dry seagson paddy field 2,400 - 19,200 16,800
2.;Unit Yiald (ton!haj

;~wet season rice’ 2.62 3.12 0.50

i~dry season rice 2.24 3.12 0.88
3.?Project Price of Paddy

(Rp/ton) . :

~rice {Gaba) 353,000 353,000 0
Q.FUnit Production Cost

“(Rp/ha) 1 _

-wet season rice 180,900 190,000 10,000

-dry season rice 190, 000 200,000 10,000
5. Gross Production Value 24,095 47,519 23,484

(1x2x3) (x10% Rp)

-wet season rice 22,197 26,433 4,236

~dry season rice 1,898 21,146 19,248
6. Total Production Cost 4,776 8,400 3,624

A LAA A A A 25

(1 x 4) (x10% Rrp)

~-wet season rice 4,320 4,560 240

-dry season rice 456 3,840 3,384
7. Net Production Value 19,319 39,179 19,860

(5 - 6) (x10% gp)

~-wet seasgson rice ‘17,877 21,873 3,996

~dry seagon rice t,442 17,306 15,864
8. Crop Damage Due to Wate 0.0 282 282

shortage  (x106 Rp) '__

~wet season rice 0.0 109 109

-dry season rice 0.0 173 173
9. Adjusted Net Production

value | 19,319 38,897 19,578

(? - 8) (x106 Rp) B

~wet aeason rice 17,877 21,764 3,887

-Dry season rice 1,442 17,133 £5,691

e e e g
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Table 4-12 RELATION BETWEEN IRR AND MAXTIMUM AVAILABLE DISCHARGE

Annual

Ualt construction

Internal

Haxiwum Haxtiun : ConStruétion d
avallable | sutput . | generated { cost . 1 cost per kWH Rate of
discharge| - | energy i (sénding end) - | Retura
mds | xw MM x 106 Us§ | | US$/KWM - X
22 | 7,700 | s4,610 17,651 0.323 13.2
32 11,200 | 69,600 22,052 0.317 “13.3
42 14,900 | ‘80,580 | 25,851 0.321 12.9
62 22,200 | 94,570 31,122 0.329 12.5

Wiy,

—
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Table S-1 LAND AGQUISITION AND HOUSE EVACUATION

Clas;ijf—i‘catitm ' : _4 " ;uox»n.r.lt '
1. Land |
Cultivated land
Paddy Field . 660 ha
Field : , - 120 ha
Fofest o 350 ha
Bamboo o 305 ha
Resldential Area 156 ha
2. Houses : 790 nos
3. Relocation of Road | 19 kn
4. Relocation of Pumping Station - 1 ﬁlacé

Tty

-
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MAIN CONSTRUCTION MACHINERY FOR DAM

Table 6-1
No. Hachinery
H Bulldozer
2| Bulldozer w/Ripper
3| Bulldozer
- 4| Dump truck
5| Dunp truck
/6| ' Dozer shovel
7'} Uheel loader
8{ Backhoe
9| Ordinary truck
10 ] -Ttuck crane - "
11;{ Truck mixer
12| “Conciete punp cat.
13| Tractor and Trailer
14| Hater tanker
15| Fuel tanker
16'| ‘vibratfon roller
17:| Tanping roller
18'| Road roller
19.] Soil compactor
20| ‘Motor pgrader
21| Boring machine
22 | - Grout mixer and punp
23] Crawler drill
24 | Rock breaker.::
25| Leg drill w/sinker
26 ”Pick harmer L
27:] Portable air cOmpressor
28'l Concrete mixer
29| -Concrete bucket
30} Concrete vibrator
31| . Conerete vibrator
32| Concrete vibrator
33| vibrator roller
34| Rauner '
35| Air tanper
36| Centrifugal pump
37| -Turbine puap
38| Submergible pump
39| ' Submergible pump
40 | . Subnergidle punp
41| Sand pump, :
42| Diesel generator
43| ‘ S¢reening plant

Concrete ptant

Capacity Unit

32 ton 12

32 ton 12

21 . ton 20

20 © ton 30

8. ton S4

2.0 3 7
3.1 m3 17
Hyd, 1.2 n3 -5
: 3.0 ton 15
‘Hyd. 50 ton -2
. 3.0 n3 6
40 n3/hr. 2

30 ton 1

8 kl. 3

8 - kl. 5

15 ton "5

13.5 ton 4

."10 . tom 4

22 . ton 4

3.7 nm -5

max. 150 o 20
© 200 1. 20

. 3 E in. 8

(I in. 10

1.5 in. 30

30

17 m3/m1n. 20

0.5 m 6

. 0.8 m3 3
flexible 130 & 5
flexible 40 ¢ 10
moul type 5

5 ton S

80 kg 15

, - 30

8 in. 5

3 m3/win 5

8 in. 5

4 1in. 5

z_ : 10, . ?

1 n3/oin, 6

500 ° kW 2

125 . t'lht. 1

1 ad x2 }

A= e R e e -
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Table 6-2 CONSTRUCTION COST OF BILI-BILL DAN

T X ; &btél. .?§¥éigﬁ ‘ Loeal
Work Itém Unit | Quantity| Amount Currencey | Currency
| “ (x10% ussY (x103 us) | ¢xaa® uss

1. Civil Works | | B
Excévation ﬁ3 .JBQO,OOO 5,266 . é,669.: 5.657
Embankuaent 3 | 6,280,000 42,205 28,771 25,434
prglua} L.S. t| 32,140 16,586 | - 15,554
Foundat Loa Lis. 1 9,000_" s,960 | 3,060
Intake . L.S. 1 s24 | - 270 | 254
Headrace chanhei L.S. i 162j. ::-57 ; 75
nivérstéﬁ .5, t| 14,466 7,300 | 7,076
Preparatory ubrké ﬁ.S. 1 10,3?7j .S,iﬁﬁ r; 5,211
Sub-total - - 114,;#0 5 .‘56;819 i'_ 57,321

2. Gatés & Equlp@en£-:7 i.s, 1 2,638 | IJ2;239 1 399
3. Road Relécation “ 'kﬁff 19 é;SOﬂ:_‘ ': 250 ] _2,250
4. Land Acﬁqtsttion_ .hq 780| 5,360 - 5,360
S. Hou;e Evacuation é.C. 790 380 - | ; 380
6. Relocation off P.C. 1 ?00'_ ,665 ; 35

Punpiang St. R I

7. Enginee?lng S%r?£¢9 L.S. 1 10;996 l ‘:iZQ;!90 ;;: ;,800
Sub-total (1~7),ﬁ z - 136,708 | 69,163 | 67,545

B naency B L.S. 1| 20,506 | 10,376 | 10,132
Grand-total (1-8) - - 157,214 19,537 77,677

-~

a————
n
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Table 6-3 MAIN CONSTRUCTION MACHINERY FOR
RIVER IMPROVEMENT

kq} Hachlnery_E Capacity Unit
Dredger goops | 1
Anchor Barge a5 ps 1
NheeliLoéder _ 2.1 @3 3
' ﬂheeleoadef‘ 1.2 a3 | 4
Back Boe 1.2 nd 4
Baék Hoe 0.7 n3 4
7 Asphalt Engine Sprayed 200 1 1
8 aSphaic Finisher 2.4 - 3.6al| 1
£ 9 Road Roller 16/12 ton 1
10 Tire Roller 8/20 ton | 1
11 v1braﬁioﬁ”aoller T 25 ton 5
12 Soil Compactor 90 kg 10
13 Tampe} 80 kg 10
[; Bull bozer 21 ton | 8
15 Buli Dozer il tani 4
1; bump Truck. .B ton 90

(Y
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fable 6-4 .CONSTRUCTION COST OF RIVEK THPROVEMENT
: = : Total Foreign Loéal

Work Item Unit | Quantity| Amount Currency Currency

g (x103 us$) | (x103 uss) | (x103 uss)

I. Civil Works
Dredging 3 816,000 2,685 1,371 1,314
Excavation a3 [1,320,000( 6,559 13,443 3,116
Embankment m3 | 270;000 1,565 | 761 | 804
Filling: n3 360;000 1,043 507 536
Sodding a2 347,000 44} - 441
Revetment o 5;400 732 - 732
Groyne P.C. 54 123 - 123
Slufce P.C. 2 4 2 42
Drainage ditch n 1;200 . 69 34 35
Groundsill P.C. 2 405 19 386
Diversion channel ﬁ3; 80,000 352. 176 176
of S, Garassl : ‘

Preparatory works | L.S. 1 1,402 63i 771
) Sub-~total - - 15,420 : 76,94% ;3,&76
2. Gates P.C, 2 42 - 42
3. Land Acquisition ha 43 1,376 - 1,376
4., House Evacuation P.C. 85 264 - 204
5. Engineering Service| L.S. 1 2,885 2,488 397
 sub-total (1 -5) | - - 19,927 9,432 | 10,495

6 ngﬁif:;ency L.S. 1l 2,99 1,415 1,575 |
Grand-total (1 - 6) | ~ - 22,917 10,847 12,070
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Table 6-5 CONSTRUCTION COST OF WATER SUPPLY
o “Total Forelgn " Tocal

Work Iten Amount Carrency Currency
| _|_(x103 uss$) (x103 Us$) (x103 us$)
1. Clvii Works |

'Gate-cantrolle&

division works: 197 36 161

. 8and basia &

regulating basin 238 10 168

Pipeline & appurte-

nant structures 8,981 4,535 4,446

Préparafory works - 942 464 478

Sub-total 10,358 5,105 5,253
2, Gates & Equipmént

Gates . 42 - 42

Ductile cast—i%bn

pipe . . | 17051 17,151 -

Valves Y 44 -

Sub-total 17,237 17,195 42
3. Land Acquisition 11 - 1
4.'Co@penéét{bn . 80 - 80
5. Engineering Sexvice 3,153 2,727 426

Sub-total (1 - 5) 30,839 25,027 5,812
6. Physical Contingency | 4,626 3,754 872

. Grand-total {1 ~ 6) 35,465 28,781 6,684
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Tablé 6-6 CONSTRUGTEION COST OF IRRICATION

~Forelgn

Bili-8ilf existing channel

Grand-total (1-3)

T T

Sub-total 22,847
2. Engineering Service | 3;]00
sebtotal (o) | 2s;947 |
3. Physical Confinéency 3,892

‘“”"*"_"_"—'—‘""'“""f"_——'—'*"**’-fﬁiféf"_‘ "TTLéca
Work Itém ‘| “Anodunt Curcencey |  Curréncy
- | xt0® ussy (x10 vss) | (x10® uss)

1, Main Horks

Work T (S.C. & R.F.) 5,400 778 | 4,622

Work II. '(s,c. & R.F.) 5,400 ‘778 4,622

Work ILI 5,833 984 4,849

$.C. & R.F. | 5,400 778 4,622

Kappili main channel 433 206 227

Work 1V 6,214 1,018 5,196

$.C. & R.F, 5,400 778 4,622

Bili-Bill connecting channel ‘648 16t 487

166 79 87

PSRN ———

3,558 19,289
2,640 460
6,198 19,749

930 | 2,962
7,128 22,711

Note: S.C. & R.F. = Secondary Channel and Relevant PaE{iltteé

Fay
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Table 6-7 CONSTRUCTION COST OF HYDRO POMER

- 97 -

Total Fotefgn lLocal .
Work Iten Amount Currencey Currency
| (x10> us$)] (x10° uss) | (x10® ussy
| P 01v11 works
Intake 491 270 221
Headrace tunnel 152 87 65
Penstock 525 254 271
 power house 6.156 3,426 2,130
Tailrace channel 1,021 524 497
Preparatory works 835 456 379
Sub-total 9,180 5,017 4,163
2. Gates & Pénstock 1,392 1,182 210
3. Generating 5,955 5,590 - 365
: Equipoent 1 :
4. Transnission line 3,640 2,320 1,320
' & Sub-station . '
5. Engineering Service 1,885 1,613 272
Sub-total (1-5): 22,052 15,722 | 6,330
6. Physical Contingency| 3,308 2,358 950
Geand-total (1-6) 25,360 18,080 7,280
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GEOLOGICAL MAP OF DAM SITE
AND RESERVOIR AREA
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