{)

REPUBLIC OF INDONESIA
MINISTRY OF PUBLIC WORKS
'DIRECTORATE QENERAL OF WATER RESOURCES DEVELOPMENT

JENEBERANG RIVER FLOOD CONTROL PROJECT (PHASE II)

MAIN REPORT

JE@N LIBRARY

- THRMERBINNY
U 10331804)

MARCH 1982

JAPAN INTERNATIONAL COOPERATION AGENCY



{}




.

- ""*\
—

PREFACE

In response to the reqguest of the Goverament of the
Republic of Iadonestia, the Japanese Goverasent Jdectded to
conduct a feasibility study on the Jeneherang River Flood
Control Project (Phase 1) and entrusted the stady to the
Japan Intecnational Cooperation Ageney (JICA), The JICA
sent to Indonesia a study tean headed by Hr. Katsuhisa Abe,
CTI Engineering Co., Ltd, fron February to August, 1981,

The team exchanged views with the officials concernaed
of the Government of the Republic of Indonesia and conducted
a fieid survey Iin the Jeneberang rviver basin. After the
tean returned to Japan, further studies were made and the

present report has been prepared.

1 hope that this report will serve for the devalopnent
of the Project and contribute to the promotion of friendly

relatfions betvween ocutr two countries.

I wish to express my deep appreclation to the officials
concerned of the Government of the Republic of Indonestia for

their close cooperation extended to the teanm,

March, 1982

Kelsuke Arita
President

Japan International Cooperation Agency
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CONCLUSION AND SUMMARY . -

LRI

R P } CGNCLUSION o

The Jeneberang River P1ood Control Prbjéct (Phase 11)
'has beén férmulated ta brdef to nitlgate flood damage and

~“also to develop water: tegourees toward mUnicipal and :
.*industrial water, itrigation as wéll as hydro pOWer geneca-
tion- TEed el i .

o L hs a fésult’6f<fhis detailed study, g hde:been o
f{concluded that the Project. is techdlcally feasibls and eco- B
1'nomi¢ally viable wtth 14 8% of the interual rate of retuen.

"SUHHARY

21(‘nr1 o

) Ujung Pandang_city, the capital city of the South
:SulaﬁESi Prooin‘ ?haé a. pOpulatioﬁ'of ovef 700 000 and has

e 3 “Ujung Pandang city and its eurfounding area. 3uffer from
ﬁfflood damage evéry yeat due in part to an insufficlent flow g

.;,, e

}
i?in the préject aréa. e démand is’remarkably 1n feasino .
w:with the progfess of the Qity deﬂelopment.““ : :

Q*supply, irrigatloﬁ watet supply and power generatlon has R
_been formulated 1n this study. ' . :

_ A multtﬁu;pose dam,:afcore of the ptoject, {3 planned _ g{
n.at the 31 km poiﬂt (Bi}i-Bili) away ftam the Jeneberang

.

SR g “will ‘be ¢o rolledfto prdtect Ujungj.
. Pandaﬂg city ifron £100d damage, by ‘the propdged ‘dan and the
g“imprOVed river: channel, then safely flown down to the. down
f;stream o Hunicipal ahd in&uatrial*ﬁater Wil be secured by,
: ] ¥ 'Thefproﬁoﬂed dam will
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_of rock-fiil type with a center core. R

 ,362 x. 108 m _&nd 4 tgta} effectivé capacity of 304 % lD
. A capaclty of 46 % 10°
" controle- This capacity is ‘able to regulate 1,300 m3fs, out

~ 4% -

' Bam and Reservbir

S

The proposed Bilthnlzi dam site is located 1n Cthe

 ﬁidd1e veaches of the Jeneberang civer. The dam is conposed

of a main dam and :lght and left wing dams, all of whlch are‘;:

The Bili—Bili resetvolr haa a total storage ¢apaCitz 3£2?5f.f. -(;‘
will . be allocated for fleod - S

of 2,400 m3 8° at the dan site. The- remaining capacity of

258 % 10% 0} can be utflized as water tesources of vested -

1\,_irrigation water sUpply.giu

~_misoperation of the gate.‘ ;*-

right water, supply, municlpailiadustrial water supply and

A splllw'y having a dOuble free flow section Hith two
regular gates will be constructed between the nala dam and. S
the 1eft wing dan, o case the' dischiarge happens to surpassV e
506 m /s, they will be conpletely ‘opened so that the bene- -
fitted avea ‘may be ftee from floodlng damages due to '

An 1ntake 1s cOnstructed ot the bank qutne'resérvoir.

' The intake water flows down to the power station’ for generan- '
'tion._ ‘The tail water from the station 18 dlvided at the - o S
-g;divislon pbint for the tespective supply:'u poses;’ municipal S e
. ‘and industrial’ watar,. irrigation water and vested right o {,
.. water suppllée.: For . suSpentiOn of the power éperatibn,_
et flow. gate (1, 50.m in diameter) will be ingtalled to
- supply. . the water for_the benefitted avea. . a1 addition, an

AR

: fﬂ energency discharge Eaclltties with gate cf 2,001 fn a

2.3

‘_”_Kampili.; Below Sungguminaaa. xaoved Kiver

~will be able to ¢onfine a- discharge of; 2 , 30 -
. Betweea Sungguminaaa and Kanmpili,: only a 1ou vater channél
 will be provided, and’ the bankful dtecharga 1n thts i
a8

" 48 estimatéd at i, 300 n /a. which correapOnds
'retutn perlod. Tl _

Tfshallvb;‘evacuated due to implementatiOn of the project._,

. Flood Control ;L:

E ﬁbfﬂ., By using the . proposed flood controi-ca ae

1:38ungguminasa altes will be ‘regulated to
. :corresponds to a. SO-y'ar'teturn petiod.ﬁ

-”dﬁper reaches of the 8ungguminaaa bridge and 1/15900 in 1

'?jdtamter will be installed in otder to lower the teservolr
- water level fot inspeétlon and maintenance 1n case_of___

emergency. n

w,nd of l 59! ha shall be acquirod.and 790 houses

rolled by -
improvement

paeity of the -
regefvoir, the design diacharge of 3,700 nd/e at kampilt and
2.300‘m3ls. whtch fffifigﬁ. *{”

'cticm

The prOpoeed laﬁgitudinal'profiles are 2/1 200'in th

lower reaches.
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: GOmpound croaﬁ*aectién 18 émployed for the river impro-
”évement works *below the Sunggunidasd brigde,  .The ‘Gross-
h_sectidn has A low water channel with a tow ‘capacity of
900 m3/g . which eorresponds to a . S-year return peried,

- River. ui&ths above and balow- Sungguminasa aré 162 n and

: 313 m, respectivély.-=- CENE : i

o : ~The low-lying section of Jl. Halino (3 “Km in distanco)

£ Lin the upper reaches of. the" Sudggumlnasa bridge will be:

R ‘ralsed so asg o prev;nt ‘£lood water fion flouing 1nto Ujung '
"Pandang city. -l[ _ ;

Vo <I52The Garaéél Eiver whlch flows 1nto the Jéneberang river
“at the 048 km: polat will be directly déalned"té the sca by
f'constructing a diversion channel whic¢h ¥uns: for about 800 m
; in parallel to the dtke of the Jeneberang.

: Riparian sttuctures such as revetments, gtéynes and -
© grouadsills, are ptOpOSéd in the plan to assure the stabi-
fility and safety of the proposed river channel.: :

.....

.; -ﬂThe landlto be a qulred and the h0uses to bé evacuated :
for the tiver. impEOVement a:e estimated at 98 ha and ?30
R084 resﬁéctively. i e . SR S

2,4 "j’uuntctpu and Induatrial wa:er

“ ( ) ‘ S 1T.;”:_ considering the future program of the 1ncreasing water
L ;demand ‘the tatget~9éar of water supply has 'beca fixed ia -
‘the year:of 2000+ The water démand ‘in 2000 {3 ‘édtinated at
3, S00 - 1/8 j"out:of ‘which:2,300 ‘1/s had bddn determlnpd to be'
secured by the Bili-Bili réservolr.;;z‘-“ :

B The municipal and industrial water will be cdnveyed
_through a ductila ¢ast-iron pipe with a diameter of 1,500 L)
for 25 km frOm Biil—Btli to the treatment plant. In thte _
‘streteh,. regulatin basin anid ' twelve’ junction wells (at the
;iuterVal_o ~3 km§ ulll be installed to steadily convey the

'IrrigatiOn'

_=The,1rrigatlon'wate? develéped by:the proposed dam wlll '
t.be supplied to the exiating 1rrlgation atéa to ach[eve the
 ptompt 0utcome : .

- In thefproject a ea”exlst’two‘irt{gation systems-."nf
‘;namely, :Bi18~Bill dystem with a benef{tted area 6f 5,000 ha
1and Kampili system‘with a benefltted area of 19 000 ha.

: plrposs Of . q - ‘the pr
2 putput and £ﬁe resulted wealth . the avallable irriga;ion .
i watert: 18, dlstributed €0’ the xampili ‘and Bili~Bili systens in
proportion of its respective area.ﬂu.- .
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Irrigable avea, in diy seasons, of the Kampili systen

48 15,200 ha, while. that of the Biii-Bilt system is

4,000 ha.

Tn wet seasons, the irrigation water’ is steadily be
supplied to the benefitted area of 24,000 ha.

In the Kanpili system, the narrvow section of the main
channel of 2,500 m ia length, and the secondary and the

related facillities are td be improved.

In the Bi1{-Bili system, a new intake is constructed,
and a new connécting channel of 1,500 meters in length will
be constructed linking the: existing frrigation channel to
the intake. The main, secondary and related facilities are
also to be iwmproved.

Hydro Power
The hydro pdwer station 1s constructed at the imme-

diately down stream toe of the maia dam on the left bank.
The generation nethod is of ryn-of-river type, The

‘generated output 1s 11,200 KW in power capacity, and the

annual generated energy is 69,600 MWH. Power generating
equipment c¢onsist 2 uvnits of Kaplan type turbiae with the
installed capacity of 5,600 KM each, and 2 units of 3-phase
vertical shaft type generator of 6, 600 KVA each.

N The transmiggion line of 30 XV in capaclty links
Bi11-Bili station to Borongloe sub-station over the distance
of 135 km along J1, Malino on the rlght bank of the
Jeneberang river.

Construction Schedule

The total construction periled required for the execu-
tion of the project works {s 14 years.  The construction
work will be started 1in 1982 and terminated in 1993.
Constructlon schedule of each sector including the detalled
design phase is given as below; '

Sector Construction Period

March of 1991
Gctober of 1995
March of 1991
October of 1990
Marc¢h of 1991

CApril of 1983
April of 1982
April of 1986
April of 1985
April of 1987

Dam :
River improvement
Hater supply
Irrigation

Hydro power

| S S

)

Project Cost

The total project cost is estimated at US$ 603.56
million, on the c¢ontract basis by usiog mid-1981 prices, of
which US$ 298.01 millien or 497 is foreign curreacy, and
US$ 305.55 millfon or 51% is local curreacy,  The project
cost is classified by work fiten given as. follows."



~(x10% us$)
: ’ [ Foreig'n i Local: -
Nork Item R currencx . cutrency . . Total
. Dam and reservibr Lt 151443 - 158,76 310.19
The urgent flood control
. plan and overall river .- - - - . :
improvenent t 38,77 66.18 104,95
Municipal & Industrial S S TR
water supply t 56,91 - 14,79 - 71.70
Irrigation water SR o o : :
supply H 13,93 48.60 62.53
Power génetatrion t 36,97 0 17.22 54.19

Total 298,01 - 305,55 - 603,56
Projecét Evalﬁétion

Ecnnodnic Cost ,

. The total economic cost is estimated at US$ 276.34.
mfllion, which is composed of foreign currency portion of

US$ 150,95 million and local currency portion of US$ 125,48
million_equivalent. These costs are suamarized below.

(x105 us$)
- Foreign Local
Hork Item curréncy currency Total
Dam and reservior 0 79.54 67.00 146,54

The urgeat flood control

‘plan and overall river

taprovement t 17.35 21.81 39,16
Municipal & industrial

water supply :t 28,78 6.68 35.46
Irrigation water :

supply : 7.20 22,71 29,91
Power generatrion ¢+ 18,08 7.28 25,36

Total

.

150,95 125.48 276,43

Project Benefit

The total annual benefit of the project 1s estimated at
US5 47.84 million, which can be classiffed by sector as
follows;

ggrgose ) Annual benefit (x 100 Uss$)
Flood control t 13,0
Ircigation : 3.5
POHer : B 3.9
Negative benefit - 0.56

Total s 47.84
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Internal Rate of Retutn ‘1

Evaluatton of the. project was nade by ®eAas of calcu-
lating Intevnal Rate of Return on the basis_Qf the estimated
benefit and econonic¢ cost. The Internal Rate of Return of -
“the Jenebarang River Plood Control Project {Phase II) is "
calculated at 14.8%, assuning a- project life of 50 ycars.

This rate shows econOnic viabllity of the project.

The Intetnal Rate of Return has been furthet calcu-
lated for each sector based on cost éstimaté by purpose,
which results in the following percentages.; :

§gcto§ ; o IRR (z)
Flood control : 14,9
Irrigation : 15,2
Power generation_ 3 13.3
The Project : 14,8

iy
I3
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FEATURE OF . THE PROJECT

bam'aﬁd Reservolr

: fReservoir

CesiTrv

1,350,000

o Desigu flood watet level (p.#.W.L.) EL. 102,00 n
Surcharge water level (s.w L.) EL. 100.30 n
‘Nornal water level (N.W WJLiad EL. 97.60 n
Low Water 13\'&1 {L W.l..) ) El. 74.00 n
Ef fective water depth (S.W.L.~ L.W,L.) 26.30 a
~ Reéservolr surfacé area at S.H L 17,80 kan?
“Total storage capdcity 362,000,000 o
Fffective storage capacity 304,000,000 ws
. Flood control capacity 46,000,000 n3
Water utilization capaefty 258,000,000 o3
‘Munteipal water capaclty - 17,000,000 3
- Iretgation water capaclity 241,000,000 no
Sedident capaclty - 58, 000 000 nd

Dan
. Main dam : ' :
g ; Height above foundatton 66.00 m .
. Grest léngth 670.00 n
- Crest width 10,00 n
Crest elevation EL. 103.00 n
© ' Dan vom‘m_ 3,600,000 n3
'Eeft wing dan : :
' Height above foundatlon 40,00 n
Crest length 752.00 o
- Crest width 10,00
- Grest elevation Bl 105,00 uw
Dam volume 3

‘ Right wing dam ' . .
& Hetfght above foundation - : . 50,00 m

Crest léngth 440,00 &
Crest width 10,00 n
1 Crest: ‘elavation EL, 105.00 u

_Dam volume 1,330,000 "3

VISpillway

Freo flow section at H.N L 100 n wlde
o _ _ EL, 97.60 n
‘Fren flﬂw sectlon at S WL, ©337 mwide"

EL. lOOi 30 n
2nos Xx 6.5 u
wide x 7.2 n high
280.00 nn ia length

Roller gate

'?L;Chute way .

fi __Intake and outflow facilitiea

32 m.:’fa,
Ianclined conduit
Roller gate
- 5.0 m wide x
4.0 a high

3 Intake water volume
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Hunicipal and industrial water

Irrigation and vested right water

Energency 613charge

Division works

HNouse évacuatfon and land acquisition

House evacuatton
Land acquisition

Relocation

Road
Pumping statlon

River Improvement

Discharge

Standard project flood

Design flood

Stretch to be improved

- viif -

Flow capacity below Sungguminasa

Flow capacity above Sungguninasa

Diversion Channel of S, Garassi

Road Raising
Drainage Ditch

Riparlan Structures

Groundsill

Revetnrent

Jet flow gate, .
0.5 m In dianeter

Jet flow gate,

1.5 o in diameter

Jet flow gate,

2.0 m in dianeter
Control gates 3.5 wide

% 2,0 n high x 2 nos

?§O nos.
1,591 ha -

19,000 i

} place.

50-year veturn period,
2,400 n3fs at the
proposed Bili-B1i1i danm
3,700 n3/3 at Xampili

50-year téturn_périod,
1,400 n3/s at the
proposed BLl1-Bill dan

2,360 n3/s at Kampili

20 kn from the estuary

- to the Kanmpili weir

2,300 n3/s

l,300.m3/s_in bankful
discharge

sob,a';ﬁ total

3,000 n in total

112,000 n in total _

2 placés at the
Sungguminasa bridge,
and the intake of
the paper mill

10,300 1 in total
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Groyae

Stulce

Vested right water

House Evacuation and Land Acquisition

House evacuation

- Land acquisition

Water Supply
Intake

Design conveyaace volume
The lowest intake level

Pipeline Conveyance Facilities

Sand & vegulating basin
Conveyaace pipe

Ircigation System Improvement

31114§£}i Systen

Irrigation area
Wet season
Bry season

Connecting channel
Flow capacity
Intake gate
Conduit
Open chaanel

Existing chadael

Secondary'channel and
" the related facilities

Kanmpili Sjstem

Ireigation area
Het season
- Bry season

~ Main channel

i . . Py )
‘Secondary channel and

the related facilitles

93 places, 4,700 n
in total

8 places

) 0'5 m3,3

230 housecs
98 ha

2.3 mals
EL. 74.0 mo

1 place
Dia. 1,500 mm Ductile

- ¢cast-iron plpe, 25,000

m in total

5,000 ha
4,000 ha

6-_]. m3l5

2,0 x 2.0 m x 1 gate
200 m in length
1,300 m in leagth

8 km in length

5,000 ha of improvenent
area

19,000 ha

15,200 ha

1 23.2 n¥/s in flow capa-

city, 2,500 n in length

19;000 ha of lmproveaent
area



5.

Hydro Power

Powér Station

Intake '
Pesign intake volume
The lowest intake level

Peastock

Pawer House

Generating Equipment

Turbine
Type -
Effective head
Max{mum discharge
Installed capacity

Generator
Tyge

Capacity
Voltage
Cycle

Transmission Line

Ttaﬂsmiesion line
Voltage
Conductor

-

'Inclined conduit,,-

Nn Is

EL, 740 @

'ﬁi)'biaijirﬁbo fm, total

length 235 m

2) Dta, 2,400 nn, total
length 70 o o

3) pia. 1,800 nn, total

-length 65 n

Semi- underground type

. {floor 38 m x 22 m,
.32 n high)

-Kaplan turbiae

4801[‘!"2&5[&
2 m Is

2 % 5,600 xM

3~phase vertical shaft

- génerator

2 % 6,600 KYA
6 Kv =

'S0 Hz

15 kn in total
30KV

120 mn?

4
i
i

R

ey
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GLOSSARY OF TERMS AND ABBREVIATIONS

lLocal Administrative Organizations

Kab- =
Kec.

Desa =
Kpo =
DPU =
DGHRD =
P3SA =
PLN =
PAM =
BOLOG =
Kyp =

Kabupaten = Regency

= Kecanatan = Township

Viilage

Kanpung = Community

Hinistry of Public Works

Directorate Géneral of Watet Recoutrces Developnent
Sub—df{rectorate of Plannlng and Prograning
Pevusahaan Unum Listeik Negara

Perusahaan Alr Minun

Provincial Rice Purchasing Agency

Agricultural Cooperaclve Organization

BIMAS/INMAS = Mass Guidaunce for Self-sufflciency fn Food

Other local Terms

Polowijo

Pelita 1

= Second Crops, Planted aftec Harvest of
Wet Season Paddy
= First Five-Year Develogpment Plan

Pelita LI = Sccond Five-Year Developuent Plan
Pelita T1T = Third ¥Five-Year Devel@pment Plan

Sungal =
Se =
Jlu =
Length
m =
cin =
ka =
K =

River
Saluran = Channel
Jalan = Street

metetr
ceatimeter
kiloneter
kilometer point

Area, Yolume and Weight

m
ha
kmz
1
a3
i
kg
t

2

b B q

square neter.

hectare = 10&

square kilometer = 10% n
tter = 1,000 cwd
cuble meter

square centimeter
kilogran '

ton = 1,000 kg

Derdved Measyvres based on the Sany Symbols
n’fg, m'/sec = cublc neter per second

gha, ton/ha

&

ton per hectare

/km = cuble meter per squre kilometer
mmlda; = millimeter per day
'+ Ikm ‘/year = cubic meter per square kilonmeter per yeav
1/8. 1/see = liter per second

n/s, n/sec

neter per second

E
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Electric Measures

KW
Ky
MW
KWH
MRH
KVA
Hz

Currency
Uss

"I B I -

RP, RP =

¥

=

kilowakt
kilovolt
megawatt
kilowatt-hour
negavatt-hour.
kilovolt ampeve
hertz '

United States Dollaxr
Indonestan Ruplah
Japanese Yen

Temperature, Height, etc.

°Cc
HIS.L.
DL
EL.
qc
PS
X
No.
Nos.

degrees in Centigrate
mean sea level

datun line
elevation

resistance of cone penettatiOn test
horse power

percentage.
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1.2

CHAPTER I ~ INTRODUCTION

PROJECT HISTORY

Ujung Pandang City and 1ts surrounding area suffer.
from £lood damageé every yeae dué in part to an insufiicient
flow capacity of the Jeneberang river and in part to a poor
dvalnage capacity., On the other hand, the water resources
for municipal, industrial and-irrigation water supply are
subject to shortage in a dry season,

In 1978, the Goverament of Indonesia requested the
Government -of Japan to formulate a flood control plan in
the Jeneverang river basin as well as a dratnage {mprove-
ment plan in the Ujung Pandang city. This £s named the

" Lower Jeneberang Flood Control. Prolect.

In response to the. request, the Goverament of Japan

dispatched experts in 1979, through Japan Iaternational

Cooperation Agency (JICA), to perform a feasibility study
on the urgent flood control and dralnage system improvement
plan, and in addition to carry out a pfeliminary study on a
overall flood control and the possibiliity of developing
water resources by meads of dan construction.

It was verified that the urgent flood control
fincluding dralnage system lmprovement is techanically
feagible and economically viable, An up-grade flood control
and water tésources development plan was also reconmended

to protedt the Ujung Pandang city from flood damage as well

as to meet the demands for munfcipal, industrial and frvi-
gation water at present and in the futuve.

~ The Government of Japan sent a survey team agaln in
1981, as requested by the Government of Indonesia, to
verlfy the economic viability of the up-grade flood control
and water resources development in continuatton to the pre-
vious study made in 1979, L

OUTLINE OF THE STUDY

Purpose of the Study

The purpase of the study 15 to verify the technical
feasiblity and econonic viablity of the overall flood
control plan, which {s composed of river lmprovement and
water resources development through the Biti-Bili danm
construction,

Study Area

The study area covers the Jeneberang river basin {727
kn2) and the.benefitted area of the Kampili frrigation
system (19,000 ha,), and the BL1i-Bili firrigatton systen
(5,000 ha), which extend on both sides of the Jeneberaung

‘river.



Scope of the Study

The scope of the study, agreed upon by and between the
goveraments of Japaa and Indonesia, covers the followlng

content8°

2)

3

8)

5y

6)

Terrestrial surveying and mapping of the retated
area and additional surveying tequired for the
study, : .

Further'd&ta‘éollectian and_fevlew-of the data
which had bezen ¢ollected thiough the previous
study. _

Further studies and analysis baeed on the newiy.
c¢ollected. data, . .

Planning and preliminsry design of the multipur—

pose dam, the related facilitles and the river

- improvenment works, and also preparation of the
: implementatiOn Bchedule of the project. ‘

Economic and financlal analysis of the project,
aad S ‘ .

Transfer of knowledge throvgh the study activities
at the project site and through the tratning in
Japan. ;

)  The results of the invasgtigation and studies were pre-
sented in the report of the foliowing three separate
volumes! . . ;

1)
: .

3

Maiﬁ report
Supporting report ll

i, Dam and reservoir
2. River improvement
3, Projeet economy

Supparting report - II

4. Mapping and surveying
5. Hydrology
6. Geology !
7. Hater supply
- 8. Irrigation
9, Wiydro power
10, Attachment

—
1
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2.2

- CHAPTER IR *_SOCIO-ECOHOHIC BACKGROUND

. NATIONAY, ECONOMIC BACKGROUND

The Republic of Indonesia 1s located ip the trdpical
zone and has a territory of 2,03 millien kn? and a popula-
tion of 1&2 million.

In the 19603, the annual grouth rate of Gross Domestic
Products (heveinafter referred to as GDP) was only about
2%. MHowever, during the perfod of the Flrst Five-Year
Development Plan (Pelita I) starting in the 1970/71 fiscal
yeac, which was afmed at the reestablishment of the
national econonmy, -the national economy showed a rapid
growth reaching 7% . per aanum,

During the period of the Second Five—Year Development

'Pian (Pelita 11) which was foftiated in the 1974/75 fiscal

year, the average annual growth rate reached about 6.9%;

- although agricultural production, emigration, education and

gsanitation could not have been improved to a satisfactory

© degree,

 Following thé‘Pellta 11, the Third Five-Year
Development Plan {Pelita III) was launched out in the
1979/80 fiscal year. Achfevement of the targets set out in

 the Pelita III calls for a rapid developneant in all the

seé¢tors; e.g. infrastructure, industry, agriculture,
mining, energy, and so . on. _The.anntual incveéemental rate of
GD? 1s expected to reach 6,5% during this period,

. ‘The annual rate of increase of the population is esti-
mated at 2,0% in the perfod of the Pelita ILI, while that
of the Pelita IT was about 2.3%. The present population of
142 million fs:.forecast to reach 151 million at the end of
the Pelita ILL.: Per capita GDP is estimated to iIncrease by

~about 247 during the five years of Pelita 1II,

_REGIONAL ECONOHIC BACKGROUND

Gross Domestie¢ Product

During the perlod of Pelita II, the average annual
growth rate of the Gross Domestic Product (GDP) in the
South Sulawesi Province accounted for 10%, much higher than

_:-the national average of 6.,9%.. The GDP fn this province {n
. 1978 reached Rp. £66.8 billfen, which corresponds to 3% of

the GDP of Indonesia. . In making a sectoral review of the
growth rate ta Pelita II, agriculture sector has :grown by
6.9%, nining by 7.8%, {ndustries by 10,2%, transportatien
and communicatIOn by 10,1%, trade by 12, SX and scrvices by

14% annualty.

_ The provincial populat{on has facreased at the rate of
1.8% per annum during thée five years of the Pelita II,



- sharing the total value in 1978 by 197, IZ% and IOZ

The growth of per capita GDP during the Pelita IT thus
shows as high as 40X due to a slight lacrease of population
in this province, although per capita GDP itself is still
rather low. The per capita GDP in this province resulted
in Rp, 116,500 tn 1978, appro¥imately 70% of the national
average.

Economic Structure

e,

The regional economy in the South Sulawesi Province
highly depeads upén the primary econonic sector such as
agriculture, animal husbaddry, fishery and 8o on. The com-
bined shacé of these primary sectors acésunted £6r about
55% of the provincial GDP ia 1978, which was higher cou-
pated with the averaged natisnal depeadence on the primary
econonli¢ sector by 30X, This province is now enjoying
surplus production of rice; while Indonesia as a whole has

not yet attained self-gufficiency in it. Surplus prvoduction
of rice contributes toward answeting the 1oca1 demands in

: other i{slands,

Fishery, forestry and estate crops are being exported

" malnly through Ujung Pandang; their cénbined export value

amounted to USS 36.3 wmillion fn 1977, US$ 66.7 million in
1978, and US$ 82.0 million in 1979, corresponding to less
than 1% of thetr total export value from Indonesia., The
major iteéms of export are shrimp, timber, and coffee, each

|y

espectively.

Mining and quarrying sector is especially under-
developed in this province, having a share 6f 9.4% of the
provincial GDP., This share i3 remarkably small in com-
parison with the national average of 17.6%, although its
annual average growth rate reached '7.8% during Pelita II.

Manufacturing and industries-likewise contribute
slightly to the reglonal économy by only 3.6X% of the GDP.
This share 18 still lower than the national average of
9.9%. The shares of construction and services sectors ave
als? rmuch lower than the national average ‘(refer to Table
2-1).

THIRD FIVE-YEAR DEVELOPMENT rm«
‘Indonesia launched out on thé Third Five-Year

Developrent Plan (Pelfta ILII) in the' fisc¢al yéar of 1979/80 { .
with the established -aims 6f t 1) improvement of Lfving ’

" standard, technology and welfare, and fts equalization, and

2} establishment of the f0undation for the subsequent deve-

: lopment atage,

o aehieve the above gdals the déveIOpment policy has
been set up asg follows !



1. :Equalization of developaént degrée and an achieve-
ment of soclal justice for the people,

2. Realization of high econonle growth, and
3. Stabilization of a healthy and brisk nation.

The Indonesian Government Focused on the large scaled
developnent-of the ¢conople gectors other than agriculture
in the Pelita IIl. The agricultural sector will be deve-
1oped to an extent of attalning self-gufficiency ia food.

S The annual growth rate is. expected to reach 6 5% on aa
average in the Pelita TIT; 3,5% in agricultuve, 4.9% in
minfing, 11.0% in fadustry, 9.0% in construction and 8.1% in
others {refet to Table 2 2).

: To aupport the above national develoPment policy, the
provincial goverament has likewise set up its own develop-
ment scheme, The growth rate in South Sulawesi is esti-
mated at 8.5% per ananws On an avevage. ‘The provincial GpP
. in the final year of the Pelita ILL (1983/84) is expected
to fncrease to Rp. 972.9 billion. The regional economy
will undecrgo a structural change through which agricultural
contribution becomes less fmportant, while industry and
trade sectors will assume heavier responsibility for the
reglonal economic develOpment.

Each of the centrai government, the provincial govern-
ment and the private.sector 1s expected to lacrease:its
investaent by an annual rate of approx., 16%, starting from
thelr combined investment amounting to Rp. 147.9 billion in
1979/80, . The per capita GDP is estimated to increase at
. .the annual raté of about 6.4%, so that {t will be Rp.

‘154,755 by 1983/84 (refer to Tabie 2~ 3).



3.1

3.1.1

-6 -

CHAPTER 111 - PRESENT CONDITION OF THE PROJEGT AREA

NATURAL RESOURCKS
Location and Topography

‘The project avea (latitude 5%4* to 5°25' S and longitude
118°30" to 119°10' B) adninistratively eovers Ufung Pandang
city, Kabs, Gowa aand Takalar fn the S$éuth Sulawesi Province,
and is topographically made up of the Jenéberang river basin
including the agricultural land spreading on the right and

© left baunks of the Jeneberang river, as shown fn Fig. 3~1.

The Jeneberang river rises’ ia the Bawakaraeng Houuntala,
which has an elevation of 2,833 m above M.S.L., and flows to
the west, - Jointng many tributaries and changing its course
towards the south-west, it joins the Jenelata river at a
distance of 30 km from the rivermouth,  After that, it passes
through the southern part of Ujung Pandang city, and

- discharges itself fato the Makassar Stralt.: :The total Length

of the river is about 75 km 3nd’ the c¢atéhaent area is 727
kiZ, The basin gradient ‘in the 'uppet and lower reaches of
the Jenélata confluence 18 caléulatéd at absut 1/65 and
1/800, respéctively. ' o

The natural vegetation of the mountainous area is com-
posed of Aran-Aran and a few tall treés., TIn the top reaches
l1ies a collapse which has beéen producing the sedimeats to
raise the riverbed level of the -Jeneberang river. '

Below Bi1{~Bilf, an alluvial fan has devélopedion the
right and left sides. 0On the right side of these lower
reaches lie an urban area and agricultural land which is now
under the influence of urbanizatien,

A flat and fertile agricultural land extends on the left
aand right sides of the Jeneberang river; 19,000 ha, and 5,000
ha., respectively, The Jenebervang river water is distributed
to the left and right stdes by the Kampili and Bi14-bild
frrigation systens, respectively.

Climate

Climate conditfons in the project area are dominated by
the tropical monsoons, The annval mean rainfall is estinated
at 4,000 onm, in the mountainous area and 2,800 nm, at the
low-1ying area. The c¢limate 18 divided into two distinet

acasons: a ralny season with 75% of the annual rafnfall,

from November to April, and a dry season, from May to
October, as shown in Fig. 3-2, :

o
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The monthly mean temperatute is about 26°C, slightly
fluctuating throughout the year, and the maximum and ninimun
dally tenperature is 30°C and 22°C.:

The mbnthly mean relative humidity is about 851 in the
ratny season and 70% in the dry season. The annuval mean eva-
poration range: fron 1,400 pm, to 1,600 mm,, as measured by
pan evaporineters. The rate of sunshine per month is between
40% and 50X in the ralny season and about 80X in the dry
season.,

Ge&logy and Séils
Geology
Geology in the project area is classiffed into four

groups; nanely, i) Neogene Tertfary sedimentary rocks, 2)
Dikes of Neogene Tertiary, 3) Lompobatang volcante¢ products

of Quarternary and 4) Alluvial Deposits (refer to Fig. 3-3).

Neogene Tertiary sediamentary rocks which are belng
diastriduted In the niddle reaches consist mainly of
pyroclastic rocks such as tuff, lapilli tuff aad volcanic
breccla, and some marine sedimentary rocks such as nuadstone,
giltstone and sandstone, partly including limestone.

Dikes intrudfng the Neogene Tertiary sedimentary rocks
exist in a width of several hundred meters and a length of
several kilo meters. The dikes consist of hard diabase and
microdiorite which are having a let of cracks..

Lompobatang volcanlc products disttlbuted fn the upper
reaches consist of andesite lavas, tuff breccias and mud
. f 10“3-

] Alluvialldepqsits are distributed on the riverbed as
well as on the plain lying in the lower ‘reaches. In the
riverbted these unconsolidated deposits coasist of sand and
gravel, and in the plain area of sand aad clay.

."Soils.

. According te the soil map (1:250,000 scale) which was
prepared by the Soil Department of the Central Agricultural
Research Institute at Bogor in 1969, the project area is
mostly made up of the alluvial soll contatatng deposit clay
and aand. which is 1east unsuitable to paddy cultivation.

Flood Run-off, Tide and Sediment
Flood .

Accarding to the data collected at. Kanpili stattOn, the

_ firet, secoud and third blggest €loods of thc Jengherang river
_arq vecorded as'3,352 n3/s {n 1967, 2,130 w)/S in 1977, and

1,446 nd/s {n 1974,



Rundoff

The annual run-off volumes at Bill-Bill in the flrst and

secoud droughtiest years of the decade are estimated at 842 x
169 w3 (fn 1976) and 909 % 108 w3 (in:1958), and 335th

- largest discharge of the yéar is cécorded as 2,2 o Is at

Bili-Bili and 3. 5 m Is at Kampili in 1976._

'Tidal Stag_

Bagsed on the well arranged data recorded at Makassar
Port gauging station for 1976, 1977, and’ 1978, mean high aad
low water springs have been calculated at 0.56 n above and
below the M.S.L., respectively, and a model tidal hydrograph
prepared.

Sedtment

.- Sedivents atve ﬁrdddeed:by collapse and terrace ‘scarp
erosion in the Lompobatang volecanfc area which is located

- in the upper reaches of the’ Jeneberang aad also by bank

erosion 1n the mlddle reaches.

A

.’River

River Basin

* The Jeﬂeberang river has a catchment basin of 727

‘kn? and a leagth of 75 kmi TIn its upper réachés, thé river

runs down through & feather~shaped mountain region with a
natural vegetation of a few tall trees and Aran-Aran, In its

- top reaches, theté remaing a ¢ollapse whuse séar has been

képt unhealed for unknown period of times The: callapse had
produced sediments which had mostly caused to raise-the
riverbed level of the Jeneberang, The riverbed rising has
algo been dué to terrace scarp erosfon-in its’ upper reaches
and bank erosion in its middle reachés. After- pasding

'Bi11-Bi11, the river eater ite low réaches which is spreading

an alluvial fan O6n both the right and the Léft banks of the
river., On its right bank, the city of Ujuag Pandang came to
shape itself in the nefghborhood of the sea and an agri-
culturai land exteands towards the mountailnesus area. The
left dbank consists of an extension of a fertile agricultural
land, o ‘ :

Features of the River

The Jeneberang river runs through m0untainous and hllly
area down to Kampill welr and; then flows on'a flat<lying
land without heavy meandering until it pours into the.
Makassar strait. The Jeneberang river considerably narrcows
down at the site of the Sungguninasa bridge located at about
9.0 kn, upstream from its estiary, ‘and {3 split into two
streans at 4.4 kai’ upstream fron 1¢s ‘estuacy, The® steetch

- extending for 20 'km, from its estuary up to Kampili weir is

presented in Fig., 3~ 4-

i
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.. The Sungguninasa bridge scrves as a dividing polat of
the Jeneberang riverbed gradient fato that in the upper
reaches (lll 400) and that in the lower reaches (l/Z 000) .

Embankment work hae so far been cOmpleted along the both
banks of the Jeneberang river, from 2.0 K to 9.0 K on the
left and from 2.6 ¥ to 10.8 ¥ on the right, However, these
dikes lack sufficleat safety because they are inconsisteat fon
cross-sections and elevation. Moreover, they are won-
existeat in the section from 5.2 K to 7.2 K on the left and
in the sectlon from 7.8 K to 9.0 K on the right.

: Flow quacity

The bankful flow capacities of the Jeneberang river in
the lower aad upper reaches of the Sungguninasa bridge as
well as in the ugper reaches of the: Kampili welr are esti-
nated at 1,000 n 600 m 3/s, and 800 m3/s, respectively.
Fig. 3-5 shows the flow ‘capacity of each gection along the
Jeneberang river. -

The section having the minimum flow capacity in the
lower reaches of the Sungguminasa bridge is located mear
8.0 X where there has been bulit no dike on the right side as
shown in Flg. 3-6. However, a road lying i m. above the
ground level near the right bank 1s serving as a dike., The

 discharge which would raise the water level to the sirface of

the road 1s estimated at 1,800 m3/s, Water inundattag in the
right bank area would veturn to the river after the flood is
aver,

* In the hppér-reachés of-fhe Sungguninasa bridge, there
are a road on the right bank and the Kampill f¥rigation chan~
nel on .the ‘ieft bank, both of which are ruaning higher than

“the existing ground level, - A discharge of 1,800 m3/s can be

confined herein due to this topographic sltuation. “The area
between the road and the trrigation c¢hannel plays the vole of
a natural buffer. The dlscharge, when it exceeds 1,800 mi/s,
will overtop the road and flow into the Bitt Bili irrigation

: channel on the right bank.-

Rlverbed Fluctuation

The riverbed has been raised to the preseat level due to the
“repeated hillside collapses in bygone years. However, the
- collapsing phenomenon has been receded to subsidence for a
- quite sometime fn the past. No gerfous sediment discharge

has occurred lately ‘though sediuents have becn deposited in
gome parts along the ‘rlver course, - Riverbed materfals con-
sist of gravel at Bili-Bili and Kamplli, and of fine sand at

‘Sungguminasa.

. Transitlon of Fstuagy

' A sandbarﬂhas deveIOped at the Jonebetang estuary due to

- gediment discharge from 1ts upper reaches, Longtime ago, a

great deal of sediment had been flown down through the
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Jenebevang river, The to al sediment yield aince 1900 is
estimated at 60 000,000 - "

At present serious Sediment depoaition has nok also

" been observed at its estuary, since the collapses ln the

upper reaches are found stable.

Rlver Utilization '

The Jeneberang river water is belng utilized for various
purposes at (ov fronm) diffevent places as followst .water to
be used in sericultural center (at 100 n upstream of Bili-
Bi1i dan site) ivrigation (Bili-Bili and Kampill intakes);
drinking water (point 8.8 K); industry (point 15 3 K), and
fish ponds at ths estuary.- o

At a few points, people are ferreid across the river.

Fig. 3-7 shows the eéxisting riparfian facilities along the

river, Quarrying and sand collection {s briskly carrled én
along the river nainly during dry season. -

The Jeneberang river water decreases so much during dry
season that {rrigation water demand for paddy cultivation 1s
available only for about 10% of all the paddy field.
SOCIO-ECONOMY
Populatibn

The South Sulawesf Province has a population of approx.
5.2 million as of 1980, which Is equivalent to 4.3% of the

‘total gopulation of Indonesia. - The population density is 79

pre/km“ on an average, but it ranges widely from 7, 2
prs/ka? in Rab, Manuju at the mininum to 6114 3 prs/km2 in
Vjung Pandang city at the maximum. S

Densely populated are Ujung Pandang city, Pate-Pare

_city, and the southern area such as Kabs, Takalar, Jeneponto,

Bantaeng and Bulukumba, These areas, though covering only
3.8% of this province in area, account for as high as 25,9%
of the provinclal population or 1.5 million persons.-

A large number of people are still fnvolved in the pri-
mary sectors such as agriculture, husbandacy, fishery and eo
on, According to the 1979's data, about 57% or about one
rillion people of the econonfc active populaticn are engaged
in the primary sectors, - Those who are seeking jobs account
for 81,367 persons, or 4.5% of the economically active popu-
lation in this province (refer to Table 3~1), This
uaenployment rate would be much higher, tf the séasonal
unenployment of agriculture is taken into account.

Unenploynent 18 one of the major eocial problems in this

province, and fnsufficlent epployment opportunities hayve led .

to an outflow of population, which is the ¢haracterlstics of
population moveunent in this province, : .

| Sy
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The annual population fncrease vate In Pelita I shows
only 1.8%, much less than the natforal average of 2,4%, The
provincial population is forecast to Increase at the rate of

1.9 per annun in Pelita ¥II.

- .On the contrary. the population in Ujung Pandang which
assumeés an economically fmportant role in the province Ls now
rapidly increasing in these years, According to the 1980's
census, its population reached 708,465 persons or 11.5% of
the provincial populatfon with an faflukx from the surrounding
areas, This 18 becauvse Ujung pandang city is now belng
rapldly urbanized by various kinds of developuent plans as
the capital city of South Sulawesi Province 4g well as a
center for developrent of the Eastern Indonesia,

Kabs, Gowa and Takalar in which a vast fertile agri-

¢ultural land exténdg have populations of 356,484 with a den-
gity of 396,2 prsfkn

acd 178,411 with a densfty of 396,2
prs/ka‘, respectively. The population in these Kabs. has
been naturally inereasing fn line with the provincial average
fn these nine years.

Flood Danage

An extensive flooding from the Jeneberang occurtred {n
1967 and inflicted great damage on Ujung Pandang ¢lty. The
dike breached at locatfions 3.0 K and 9 5 K on the right bank
of the Jeneberang river.

The area aleng the-river batween Sungguninasa bridge and
Kampili has been annually affected by flood, ¥Flooding water
would overtop the river bank aad flow down on Jl. Malino
linking Ulung Pandang city to Halino, often causing traffic
stagnation,: .

The biggest fnundation ever observed oc¢curred in January
1976, and this inflicted a great deal of damage on the pro-
Ject area due to the poor drafnage system and high water
level of the Jeaeberang, The total rainfall during that
period anounted to 984 LU

The area which was most severely damaged ducing the 1976
fnundation fncludes the old ucban area along the Pananpu
chaniel and the city-side area aloag J1. Veteran; ia thesc
arecas the ponding depth reached 2.1 m. The avrea saandwiched

by J1. Veteran and Jl. Panakkukang was ponded for three days

at the average ponding depth of 60 ¢m, to a maximunm of about
1.0 m, A nuaber of houses la the area were subierged to
about floor level.

- The i{nundatlon area in 1976 13 estimated at 35 kmz as
shown ia Fig. 3-8.  The inundatlon damage is estimated at

y 450,0 ni11lon Ruptah.

2
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Water:Supply

- Water Sources .

Ujung Paundang is getting its clity water from two
sources: the one 1s from the Jencberang river through the old
treatment -plant, and the other from the Mares river through
the new treatmént plant, Theiold treatment plant with a
¢apacity of 150 1/s pumps up the Jeneberang river water fron

its right side bank immediately below the Sungguminasa
‘bridge. During dry seasons, water taken in: from the

Jeneberang drops to about 50 1/s, diminishing the volume
availadle for clty water to the hottom} consequently, the
city water for Ujung Pandang is largely switched over to that
supplied from a new water supply system.

.. -The dew water Supply systewn which was built ta 1977
treats the river:water taken from the Maros, which is flowing
in the north of the city, at Lekopanclog welr to' the amount
of 500 1/s which is sent over:a distance of scme 28 km to the
new treatment plant.

The total water supply volume to Ujung Pandang today
normally aeets about 30% of the tatal demand of the citizens.

Water Distributiﬁn

The water treated at the old plant needs to be pumped up
to an clevated tank far distribution améng the consumers. As
the distributfon system was equipped in the 1920's, its fact-
lities are now causing a lot of pipe-loss to mzke a stabi-
1ized supply of city water rather difffeult, -Thé new plant
sends out pump-pressurfzed water through distribution pipes
with diameter raanging from 1,000 mn to 50 mm.-

Agriculture

AvailaBle Watéer Resouvrces

During the dry seaéOn, pa&&y cultivation reliés upon
irrigation water taken in from the Jeneberang riverj however,
about 10% of the land is irrigable.

The, river discharge falls down to about é 5 m3/s on an
average during the three months of August, Septenmber and
October, . The detailed figures of the monthly river discharge
at Kampili and Bili-Bili 1ntakes are. showa in Table 3-2,

Irrigatlon §ystem

The existing frrigation aystem prevafling in the project

. .area which is spreading in Kab, Gowa, Kab,.Tekalar:and ljung

Pandang city will be ¢lass{fiable as shown in Table 3-3, The
benefitted area {24,000 ha.) consists of the area fed by

P
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Bili-Bi11 and Kampili Iatakes and is covered by the feriga-
tion system defined by DPU as efther technical or seni-
technical. Mowaver, the benefits expected under each
category are not obtalned due to such reasons as deteriora-

tion of the frrigation facilitfes, accumulation of sediments

in the channels, absolute shortage of water supply, étc,

- The maximum lntake capacity of Kampili is approx.
25 mgfsec and the flow capacity of {ts channel is about

12 m”/sec in the section with a léwest flow eapacity because
of numerous bottlenecks along its entire course. The intake

capacity of Bili-Bili 1s estimated at 3.5 m Isgc when the
discharge of the Jeneberang river reaches 30 m Igec.
flow capacity of 1ts mafn channel ig about 3.2 o /sec at the
point uhere the channel neets J1., Malino,

Cropping Pattern

The cropping pattern in the project area has, as its

: ﬁucleus, the: paddy cultivation during a wat geason {November
- to April). Other crops being raised fnclude corn, cassava,

sveet potato and green beans, Cultivatlon of paddy during a
dry season 1s restricted according to the availability of
irrigation water. The present eropping pattern prevailing in
the project area is illustrated in Pig., 3-9,

The area planted fn 1980 by different varieties of paddy

in Kabs. Gowa and Takalar, in contrast with that in South

Sulawesi, is shown in Table 3-4,

Farmiqg Practices

The farmlng practfces having been adhered to fn the pro-
Ject area still remain "traditional”, and oaly a limfted
kinds and nuaber of mechanical equipment have se far been
1ntroduced therein.

o The improvement program, both varietal and technical of
paddy cultivetion has deen positively extended in South
Sulawesi, While the use of chemical fertilizers and agro-

- chenicals has been unilversalized by BIMAS program side by

side with wider use of the improved varfeties, the per-ha,
yleld fails to rise as expected. ‘The reasons for such a
stagnancy are supposed to be two-fold: an Increasing ratio

of {nferfor land on the one hand, and the poor ivrigation
- facilities, on the other,  Provision of adequate irrigation
- facilities and tncreased supply of Lrrigation water would,

therefore, contribute enormously for an Lncreased production
of paddy. YLand holdings in the" project area will be shown in
Table 35, for a reference.

erg and Yield

.The: crops ln the project area are conposed mainly of
paddy, caesavay malze, soy bgans, etc. The anaual mean yleld

::_of dry astalk paddy is estimated at about 5.03 t/ha, in the
. wWet . geagon and at about 4,31 t/ha. {n the dry geason,
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Livestbck Production

Livestock ralsing does not occupy an 1mportant position’
due to it in agricultural undertaking in the project area.
The aninals and birds are mostly grazed on small scale fn and
around paddy fields and yet they ¢onsist of the vital source
of draught-power in farm operatfon and transportation, and of
protein Eoods cénsumable by the inhabitants. o

Processing and Harketing

The nain farm product for ﬁatketing is ricé in"the pro-
ject area. Most of the surplus paddy, after consunption of
farmers, 1s generally sold té KUD and/or middle men through
brokers, Sub-DOLOG in each Kabupaten purchasés rice from
KUD. The rice purchased by Sub-DOLOG is distributed for the
local government use, and further transferred to the provin-

“¢fal DOLOG. The provincial DOLOG arranges for the provincial

conswaption and its movemént toé other provincés, The paddy
collected by the niddle men is usvally sold at the reglonal
market in Ujung Pandang-clty. Some of the surplus paddy is
s0ld at the local markets in and around the project area
directly by farmers or sonetiume by brokers.’

Fara Income

.. The inconme aad productfon cost per ha. of the farm pro-
ducte in South Sulawesi Province as ideatified and reported
by the Agricultural Training Center at Batangkaluku in Kab,
Gowa through fts survey undertaken 1n 19?8 are presented in
Table 3-6. -

Electric Pover

Powex Supply';nd Démand

Electric power supply Iin the South Sulawesi dépends on
the services of WILAYAR VIIL of PiN, under two systens; f.e.,
Ujung Pandang syatem and Plnrang Pare-Pare system. g

The annual generated energy (1979/1980) at HILAYAH VIII

1s.apprpx1mate1y 170 GWH while annual energy sold 18 reaching
to approximately. 126 GWH in the same perfod. - The percentage

of annual increase in energy generated and sold in the last 5

years is reaching to around 20%, and number of consumer in
1980 1s 100,000 approximately, - Tablie 3-7 shows annual energy
generated, sold and 80 on in the last 5 yeara.

With regard to Ujung Pandang system, nunbar of consyners
is reaching an approximte 47,000 tn 1980, and nearly 20% of
households are electrified, The increase of consumcrs during
1976-1980 18 shown in Table 3-8, : :

. In the neighbourhood of Ujung Pandang, there axist
various kinds of industry anong which ship- bui!dtng, papet,
and cement are the most fmportant:ones, 75% of-the'total
installed capacity 1s thus concentrated in Ujung Paadang and

i,
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the rest in the rural area. Mevertheless, the large-scale
consumers have been experiencing power shortage so much and
so often that some of them felt the need to esteblish thelr

oWn 1ndependent power planta.

The typical daily load curve taken at Tello substatlon

- recently (June 1981) gives an indication that a peak time

axtends for 5 hours from 18:00 to 23:00; during the hours
when the findustrial and domestic demands for power overlap
each other (refer to Fig. 3-10). :

Power Statfion

The major power stations in the Ujung Pandang area have

.a total generation capacity of 52,1 MW. ‘the independent

power stations owned by individval enterprises have a total
capacity of 14.3 MW, while the accumulated total of the
entire rural electric generating capacity amounts to 22,8 MW,

Tranémission‘hineé

: Transmiasion ine system in Ujung Pandang area i{g fairly
well maintained at present. The existing transmission lines
are systematized fnto the Following three; 1) Tello ss
-Kalukuang ss — Bontoala ss, 2) Tello ss - Mandal ss ~ Tonasa
s8 and 3) Tello ss -Sungguminasa ss — Boronglae ss, all of
which are linked by 2 lines with a capacity of 30 KV,

Apart from these three, there is only one system con-
necting Pinrang and Para-Para for rural distribution,

Transportation and COmmunication

Road Network

The main trunk roads in and around the project area con-
sist of 1) J1, Sumahavjo Karaeng Patingaloang linking Ujung
Pandang. city to the domestic air port; 2) Jl. Gowa Raya

. Halino linking Ujuog Pandang City to Sungguminasa city and

B111-Bili, and 3) Jl. Usnan Salengkeng linking Sungguminasa

city to Kab. Takalar through Kab., Gowa,

: Jl Karaeng Patingaloang is connected to J1. Maros,

_;which goes to Kab, Maxos and Eurther splits towards Pare-Pare
- ¢ity and Kab, Soppeng. - Atl the roads are fully sealed with
. asphalt, . Jl,.Halino first goes 1l km to Sungguminasa city,

. ; and leads 31 km to the Bi111-Bf1i danm site, and further

extends to Malino, = The total length of J1. Maliao is 110 kn,

90 km out of uhich,has heen paved. .This road will certainly

play an fmportant role for construction of the Bili-Bil{i dan.
The distance between Sungguminasa and Takalar is about 41 knm,

irzzlinked by. J1+ Usnan Salengkeng, which 1s fully paved. This
.. road has. Sungguninasa bridge which is only one crossing the
,,,Jeneberang river, and {s quite helpful for transportatien of

conmodfties betwsen Kab, Gowa/Takalar and Bjung Pandang city.
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Harbour

Hakassar harbOUr has three uharves to uhlch 10 000—ton
ships can be anchored. The total length of the uharves is
1,770 » and they have a water depth of 7 or 8 m. This har-
bour iz one of the key points for international and domestic

- trade as well as sea traffic. The total voluamce unlosded and

loaded at the Malagsar harbour {n 1979 £s 1,352,061 ton (n?)
and 654,415 ton {(n’), respectively._  Out’ of the above volume
the harbour hapdled, 461,320 ton (mj) was for fmport and

145,619 ton (n3) for export.

Afrline Network

Garuda Indonésian Alrways and Merpatf Nusantava provide
domestfc airline services by the Hasanuddin airport located
in Kab. Maros, 25 kn east to Ujung Pandang city. They link
Ujung Pandang to Jakarta, Suvabaya, Ambon and sone 20 other
places. According to the 1979%s records, 764,816 passengers
in total utilized this airport in some way:! nanely, 325,012
passengers for departure, 327,688 for arrival aand 112, 116 for
transit. The loaded ‘and unloaded cargo in 1979 is recorded
to be 3, 550 509 kg and 3 607 131 kg, respectively.

Telecommunication

An automatic telephone systeém has been installed in
Ujung Pandang city with a capacity of 8,200 lines. As of
1979, 7,138 lines are in use with a diffusion rate of one
telephone per 14,8 houscholds. 1In' Kabs. Gowa and ‘Takalar,

-telephones are diffused at such a low rate as one telephone

per 421.7 and 793.8 households, respectively. Communication
with a capacity by telax is also avatlable in South Sulawesi
with a capacity of 80 lines.

Land Use and Assets

The prbjecf area, including Ujung Pandang city, Kabs.
Gowa and Takalar, can be classified from the viewpoint of
land use as showWn in ?ig. 3-ll. -

In Ujung Pandang city, a fully urbanized area (880 ha,
approx.) is located in the west side, This area has been
provided with electricity, gas and nunicipal water supply
system, ' On the east side of the city extende an agricultural
land (1800 ha, approx.) which lice in a low land with an e¢le-
vation of 0.3 m to 2,0 m above M.S.L. - Thé area along JI,
Panakkukang, east to the urban area, is now belng rapidly
urbanized 1n order to c0pe with population 1ncreaae, based on

"the urbanlzatlon plan.

In Kabsy: Gowa and Takalar extends 2 fertilg sgricultural
land (115,300 ha. approxs), 19,000 ha, out of which s an
firrigatfon benefitted area of the Kampilt {rrigation e¢ystem,
Ujung Pandang clty also has an agricultiora) land of 5,000 ha,
which 18 trrigated by the BL1i-Bilf irrigation system. The
present conditions of land use are described in detsils in

3.2.4. "Agriculture”,

P
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‘Asséts at present concentrate in Ujung Pandang city,
egpecially in the west-side urban area with a relatively high
elevation, and nainly ¢ondist of resideatial buildiogs and
their interlor effects. For the convealence of flood damage
calculation, the flooding area is divided into two parts by
Ji. Panakkukang narnély; c¢ity-sgide and mountaln-side areas.
From the view point of ground height, the present assets
mostly ife i{n a range from 2,0 m to 3.0 m above M.S.L. (refer

to Table 3-9 and Flge 3~12), As the regional developnent

goes on, it 18 unavoidable to expand a residential area iato
the low-lyfng land, The agricultural land in the flooding
area is also classified by ground height as summarized in
Table 3-10,

The value of assets Iin the prospected flooding acrea has
been remarkably inereased, compared with the data collected
in 1976, for the following reasons:1) Based on the urbaniza-
tion plan, a number of bufldings have been newly constructed,
2) 1980's national census has revealed the assets which had not
been recorded, and 3} The prospected flooding area ftself is
expanded due to conslderatfon of the over-topped water from the
Jeneberang,

The upper reachés of the Sungguminasa bridge, which is
another prospected inundation avea, are dotted with only
small farm houses, There is no notable assets which would be
affected by flood.

Urbanization Plan

Ujung Pandang city has a master plan for reglonal devel-
opnent covering an area of about 4,000 ha. which {s situated
east to the urban area. This master plan has bean prepared
in order to deal with a rapid increase of population and to
develop Ujung Pandang city as a center of the east Indonesla,
The development area is divided into 13 bloeks topographi-
cally and into 10 stages of construction.

A detailed plan for {ts first stage has been prepared by
the munié¢ipal government based 6n the master plan., This
first stage development plan covering an area of 390 ha,
along Jl. Panakukang is to be completed by 1985 (refer to
Fig, 3-13), The area {s zoned in accordance with purposes
such as dwelling, industry, public uttlities and so on.

Accordlong to the detatled plan, bulldings are classifled
into house, market, factory, school, office and mosquss,
whose quantity is as follows.

_ antity (nos.}
Mustticatton o Bt loa) |
Houge ¢ 1,511 1,067
Harket 3 2 0
Factdty @ 0 29
School ¢ 9 9
0fflce ¢ 28 34
Hosque 2 2
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Houses to be built are further c¢classified into large,
wniddle and srall size, whose nunber and location has already
been determlneds. The population denstty is planned to be in
a range from 50 to 100 prs!ha.. :

“The distributton by. ground height is summarized in
Table 3 9 in quantltatlve terms and monetary terms.

The value of the ptopoSed buildings in the first stage
urbanizatfon area has been ¢stimated to be Rp,72,488 nmillion
in the city sidé area and Rp,33,861 nillion in the mountain
side area, The relation curve between assets value and
ground height {s illustrated in Fig. 3-14,

i
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‘ CHAPTER IV - FORMULATION OF THE PROJEGT

GENERAL

Ujung Pandang eity has long been exposed to the menace
of flood damage caused by the Jeneherang river. 1In pro-
moting the peoples' welfare and enhancing the reglonal eco-
nonic activities in this area, 1t 1s lmportant to conteol
the flood water of the river. .

. ‘To attain the above-ment{oned purpose, Lt is essential
to consteuct dam(s) for flood control purpose in the upper
reaches of the river basin from technical and econonical
points of view. 1If the dam s planned to the maximum extent
of development in the aspect of topographic limitation, it
can be expected that water supply will be tealized tn thisg
area which fs now suffertng from the shortage of the mualcl-

' pal and industrial water and the irrigatian water.

The flood ¢control plan of the river is formulated by
means of river {mprovesént and dam constructien on the
ground ‘that there are no adequate places obtatuable from the

. topographical viewpoint for excavation of flood-way nor pro-

vision of retatding basin., The dam for the fleod control is
proposed at Bili-Bili site 1n this project after a careful
comparative study on overall possible dam sites, The pro-

-posed Bi1{-Bfli1 dam will be constructed as a aultipurpose

dam {ncluding water supply purpdse taking Lnto account the
econcnical advantage and the effective utilization of the
tnmited water resourses,

In ¢onnectlon to the above, the water utilization capa-~
city developed by the proposed dam will be allocated, in the
firast priority, for the nunlcipal and fadustrial water
supply in order to support the fncremental denand of the
water in the ‘project area. -The rémaining part of the water
utilizatton capacity will be given to the ferigation purpose

‘to ralse agricultural productivity in the existlag ircriga-

tion areaj nanely, Bi14-Bili system and Kampili systen
areas, though there extstas a possible Lrrlgation area for
the extensfon of agricultuxe.  This is because the existing
areas are already provided with the nain and secondary irri-
gation chaunels and its related farming facilities, as the
regult of which, the supply of the water for the existing
irrigation areas has the higheat economicality {n view of

- agyicultural. produetion and also leads to prompt aget-
cultural outcome.‘

Aa for the hydro powe: generation, 1t will also be for-
mnlated by usiog the Lrrigatisn water and the municipal and

 induatrial water from the proposed raservolr, considering

the save of fuel of the thermal power gensration.

£
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The flood ¢ontrol plan involviang the dam and the rtver
fmprovement works has becn prepared 6n the feasibility study
level, while the plans dealing with nuaic¢ipal and industrial
water supply, irrigation, and hydro power remain at the pre-
liminary study stage. This 1s because the early implémen-—
tatfon of the fFlood control works, especially dan
constructfon, {8 expected to be put into execution.

BILI-BILI DAM AND RESERVOIR
Site Selection

: Four possible dan sites were nominated; they are
Bi11-Bi14, Pasaratowaya, Jonggoa, along the Jeneberang river

and Pattalikang on the Jenelata river.

The Bili*Bili,dam site is regarded as the most advan-
tageous of the four from the considerations mentioned below,
while compensation for houses to be evacuatéed and land to be
submerged in.the Bili-Bilil reservolr is estimated a little
bit higher than any other dam sites and this will create

: social problems.

i) The design discharge of a SO—year Teturn’ period can
© be ‘controlled only by the proposed Bi11-Bi1ld danm
and river 1mptovement works, and

2) The proposcd Biii—Bili dam has the highest economi—

© cality among four dams 1n a reéspect of develeopaent
of the available reservolr storage capactiy (tefer
to Table 4-+1).

Design Flood Discharge

Design Flood for S illway

" The flood discharge 1s 4, 300 m3/s which corresponds to
the flood discharge of a lOOG—year probability has been
adopted as B111-Bili dam's desiga flood discharge, This
shall be equated to the outflow. discharge from Lts spiliway
without taking lato consideration the regulating function of
the reservolr. The désign flood discharges of the dams
existing or under construction in. IndOnesIa are ehown in
Table h-2 for reference.- .

Design Flood for the Benefltted Area

L Flood discharge on a’ Sﬁ-year teturn period baais was
enployed for the formulatien of the flood contrél plan in
due consideration of the ifmprovement scales to other rivers
in Indonesia.  (More in details refer to 4,3,2 fn this

report.)

T
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Development Seale of 3111-3111 Dan

" The utmost priority is given to safety of a dan where a
huge volume of water is impounded, A failure of the pro-

‘posed dam definttely résults immeasurable damage to lives

and assets of the downstream inhabitants of the project area

includfing Ujuang Pandang with the population of about
700,000,

Under the above situation, the crest elevatfon and
design flood water lével have bean fixed at EL. 105 m and
EL. 102 o respgectively, from the viewpolat of safety
followed by technical justifications, though from tha econo-
mic viewpoint a slightly higher ¢rést elevation may be
effective (refer to Fig. 4-1).

Bi11-Bil{i Resetvoir

The main features of Bi11-Bi14d Reservoir are as
follows.

”Design fload water level (n FML.) Eh. 102,00

m
- Surcharge water level (S.W.L.) ' BL, 100,30
Normal water level (N.W.L. ) EL, 97.60 m
Low water level (L.W,L,) ; El., 74.00 m
Effective water depth (S.W.l.- L. H L.) 26, n
Regecvolr surface area at S.W. L. © 17.8 kn?
- Total ‘storage capacity 362 x 106 53
Effective storage capacity '~ .~ 304 x 106 o3
* Flood control capacity’ - Lo 46 x 106 g3
Capacity for water uvtilization - - - 258 x 166 13
Munfclipal and industrial watev capacity 17 x 106 3
Irrfgation water capaéfty & - - 241 x 106 g3
Sediment capaclty . . - SR 58 x 100 p3

Relation between the reservolr surface atea and the
storage capacity is shown in Pig. 4~2, Allccatfon of the

reservoir capactiy is illustrated in Fig. §-3,

Flood COntrol Capacity

Storage of 46 x 109 m3, between EL. 97.60 m and EL,

100.30 m, is secured for the purpose of flood control.

Hater Utilization Capacity

- wThe allocated 2.3 m3fs of municipal and fadustrial

+ water 1s released grom the storage all through the year,
-Storage of 17 % 10

m> is apecially earmarked for the
supply during a dry season.

Storage of 241 06 3 1s specially seCUred for the

_irrigation watet during dry season.:

' The storage capacities mentioned above are conmputed on
the basis of the conditions as shown 1n the next page.
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Evaporation : - ‘ R
from reservolr surfaca H 3.0 nn/day
. Discharge loss {n river, t. . 3.0%

'iSChemattcs of water utilization and the variatiOn of

reservoir water level are shown in Flgs. 4-4 and:4-5,
respectively. S

Sediment nggcitz

‘The sediment capacity 1s 58 x - 106 3, correspﬂnding to

_tﬁe 100 year's inflow of sand into the reservoir.

Environmental Assessaeat

Dam's Heighborhood

1)

2)

. Natural Environment

Out of sediment discharge of 1,500 m3/km21year, about
907 of the sediments flowa down from the upperstrean
¢consists of wash load which has maialy originated in
the ¢ollapse area (0.2 kn“ wide, with an average gra-
dient of .95, as shown 1n . Fig. 4-6) as well as the
deposits on the banks of the river channel.

Vegetation in the upperstream of the propoaed dan site
can be described as follows: - almost 80% of the basin
18 covered by Aran-Aran and a few tall trees made up

of wango, bamboo, and betel palm, etc.,; while approxi-

“mately 13% of the remaining 207 ie made up of the

grassland, 1nc1uding small denuded area, and the

farmland i3 restricted to the flood prone area along

the river channel only.

Wild animals encountered there are wmostly. sheap or
deers and monkeys, with no trace of any other spe-
cial animpals.: There 18 no record available as to the
existence of archeological telics or mineral resources
in the area concerned. S :

Social anironment

Administratively apeaking, the upper 3tream of the
proposed dam site belongs to Kec. Parang lLoe, Kab.
Cowa in South Sulawesl province. This avea fs dotted
with such villages as Kp. Bujula, Kp. Tonalenasde, and
Kp. Pong, ete., Lin which people are mainly engaged in

. agriculture and forestry, . By religion, ‘they ave pre-

doninantly Muslin and éthnically, the Hakasaarese,
uspally speaking the Hakassarese language.

Jt. Maiino, a single trunk road connecting Ujung

Pandang with Malino is running along the right bank of
the Jeneberang river. s

oLy

Ry,
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Environmental Impacts due to Dan Construction

Hajor impacts presumed by dém construction may be ite-

mized as

D

2)

- 3)

W

5)

follows:

Subnméersion of houses, fields and reads under the
tesetrvolr,

Depdsit of se&iments tn the reservoir, which may
cause the elevation of the riverbed ia the
upstrean of the res¢rvoir and the muddiness of the

.regervolr water due td wash load,

Hainténance-water in the downstream during a dry
season,

-Direct impa¢tsfdﬁé to'fﬁe dam construction work,
‘whi¢h may cause the muddiness of the river water

in the dowonstrean and the alteration of topography
around the dan site, and

Impacts on fauna and flora,

Aaseasﬁent of and Countermeasure to the Environnmental

Impacts Due to Dam Constructlon

- Some of the more- problematic of the environmental

1)

-1mpacts submitted in the above will be indfividually

assessed.
seems to exist no particular reéason to suspect occurrence
. 0f the serious problems due to construction of the dam as
. discuased 1n the below, .

- Consequently, 1t has been concluded that there

Submersion of housea, fields and roads under the

.reservoir.

The transfer of péople shall be arranged by paying
attention to their ethnical, linguistic and
educational aspects so that the existing patterns

. of thelr conmunity may not be serlouely disturbed

2)

thereby,

Elevation of the riverbed in the upstream of the
reservoir.

The back sand volume in the future of 100 years is

.estimated at 5.4 x 109 3 and the extent affected
by back sand 1s 1.4 km assuming that all sediment

of bed materfal load may be deposited entirely in

‘the upstream of the dam reservoir and cause the

back sand. S

The water level may poaaibly be raised by less
than 2 m ot go due to the above-stated elevation
of -vfverbed caused by the back sand (refer to
Fig. 4-7); however, fortunately, there exists no
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. important abject to be affected by such an eleva-
- tion of the water level. 1t 1s consequently
- assessed that the ifmpact of thé back ‘sand
resulting from dam constvuction Ls not serious.

3) Muddiness of the teservoir’watet diia to wash load

it 1s expected that a majority of nuddy water

" flowing into the reservoir will be swiftly
distharged: thrOugg operation of the movable gates
(¢apacity t ‘500 m?f3) or over the free flow section
at thé splllway without lingering iaside the
reservolr., Morecover, discharge of nuddy water due
to ralafall séldom lasts for more than 2 days to
be fumediately followed by inflow water with
faivly high transpareacy. Accordingly, it is
assessed the muddineéss of the resetvolir water is
almost aegligible.  Again, 258,000,000 n3 of the
atility watér which 15 allocated in the reservoir
is expected to dilute muddy water to a great
exteat,

4) Maintenance water 1ia downstream durlng the dry
. season :

In this basin, a dry season generally lasts fron
Hay to6 October, with a certafn tine lag year by
year, almost 3 months of which s¢es low water
.disehrge at around 3.5 m3/s at'Kadpil[;='The
majority of the said low water discharge is
currently taken in for the existing Bili-Bi1{ and
Kampill irrigation area. Thetefére, the river
discharge 1n the downstream of the Kampili intake
is reduced to almost 0,5 m3[3 ‘which 1s uvtiifized
for industrial water for the paper mill, defoking
water for Kota Sungguminasa and others., After
construction of the proposed Bili-Bili dam, the
‘water discharge of 0,5 u 3¢ will be supplied
throughout the dry eeasdén as the vested right
water. . Eventually, water condittons of the river
will remain almost the sane as that at present.

Prevention of Local Disaster'in the Avea

1) Thought of Bediment control

Bestdes environmental aspects aforementioned,
sediment discharge should be dfgcussed in this

‘reports There exfsts the collapse area spreading
0.2 km? {; the mountain regions in the upper
strean of the Jedeberang river which has produced
tremendous amount of sedfwent {n the past and has
Elo;n it down into the rlver,

g
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At preseat, the collapse area 1s supposed not to
glve 111-effects to the river because of less pro-

-duction of the sediment, even 1f no sedinent

control facilitfes be built.: It is, however,
feared that the sediment discharge from the
collapse area, 1f and when Lt occurs, rtay cause
local disaster fn the inmedfate downstreanm of the

above-nentioned area.. From this point of view,
iastallation of appropriate sedfment control faci-

Jities will be ceiomnendad to mitigate local
disaster in the upstream area, though it 13 not to
be included as a part of this project.

Location and EunctiOn of sabo dam

Three sabo.dams are proposed as the appropriate

sediment control facilities and their locations
are ghown in Fig. 4-6, in due consideration to the
following conditions; ' T

- the active collapse areas in the lower reaches
where gsediments are currently produced,

= mnarrvowness of the valley which helps asaviang the
total dam volume (and, thereby, saving dan
construction cost),

- the place suitable for preventing lateral ere-
- 8lon of terrace and faa serap through Tatsing
the riverdbed, and :

~ the place which is situated {n an easy reach of

sabo dam construction materials,

" ‘The function of the sabo dan is generally as

follows,

- to catch sedﬁméﬁt Qiécharge; .

;. to ;egulaté sédiment transportation, anad

- to preven£ proéucing sediﬁents.

Tﬁe thfrd function ia attainasie.aé Sabo dam will
help raising the riverbed at its upper reaches by

arresting cutflowing sediments and the raised
riverbed plays the role of counterweight to check

fresh occurence of collapse, Sabo dam will,

therefore, be affectively instatled in the very

~-area where sediments are being produced.

Preliminary staadard degign and cost estimate

The proposed $abo dam will be designed as the

concrote gravity styuctuxe of a floating type on
thol¢ foundation consisting of thick sand and gra-
vels., The praliminary standard deaign of the pro-

- posed Sabo den 13 tllustzated in Flg. 4-8 as an

oxanple,
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‘Total construction cost of the three sabo dams is
‘estimated at US$1.2 million and its breakdown is
presented in the supporting report.

' n.oon comaon.
Flood Control Hethod

" . Asg the design Scale of flood control, a 50-year returan
period has been adopted for. the project; the project area
will be relleved from any ledser flood than a 50-year
return period.

There are no adequate places obtainable from the
topographical point~of-view for excavation of flood-way nor
provision of retarding basin if they weére meant for regula-
tion of the flood discharge of the scale df a 50-year
return perfod. It has, thetefore, been decided to plan the
flood-control project through a conbination of dam
construction and river inptoVement works,

Optimum Share of Design Flood Between Dam and River

’Standard Project Flood

The declsion as tn the flood discharge on a 50-year
. return perfod has been made on the basis of hydrological
analysis in the area and through a careful comparative
study with the simflar cases so far taken up in other parts
of Indonesia. Eventually, the standard project flood
-discharge has been determined as follows.

BALL-BSIL  : 2,400 m3ls

. Jenelata: ! 1,400 ™ Is (1,300 n3ls) *
Kanpili : 3,700 o !s :
Sunggumlnasa : 3 700 f js

* When the Jenelata joins the Jeneberang at the time
of the peak discharge of the latter, the former's
discharge uill be 1, 300 n Is.

The distribution of standard project flood is shown in
Figu 4 9- ' ) . [

, Design Flood for Rlver Improvement

The deaign flood of the rlver improvement has been
- deternined at 2,300 m3/g:as tabulated tn below, while the
Bili~Bili dan. {8 expected to control a discharge of
l 1060 o Is,

Peak discharge Joining_discharge.

 OBil4-BIlL : 2,400 o3/s -~ 1,300 n3/s
Jenelata river t' 1, 400 ‘ 1,000
- Kanmpilf - ERARE T = S 2,300

Sungguminasa'-:l T e : S 2,300

EX
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The following studies have beéen conducted to arcive at
the above shares!

1)

Construction Cost

As a result of the study as to the relatlonship
between the construction cost and the discharge at
Kampilt (refer to Fig. 4-10), it has been arrived

- at that the Jeneberang rivér channel should

2) |

. The relation between the volume of discharge at

control & discharge of 2,300 m3ls, in view of
striking the most economically balanced com—
bination of dam construction and river improvement
works in-the total cogt,

Evacuation and Land Acquisition

Kampill and the evacuation/land acquisition is set

. forth in Fig. 4-10, according to which the least

aumber of houses and the smallest extent of land
would need to be cvacuatedlacquired when the
discharge should be made 2,300 m3/s at Kampili.,
In o6ther werds, thé sécial prodblém can be mini-
nized by confining the discharge to be accom~
modated in the river channel té 2,300 n Is.

The diatrlbution of design flood wlll be nmade as shown

: 1n Fig. 4 9,

General Oonception

‘ The river improvement works has béen planned with full

' consideration to the technical, socfal and economic aspects

as mentioned in the below:

1)

z‘)‘
3y 4

4y

5)

to control a S0-year refurn pérlod flood by means

. of thé.riveér improvement and the impounding

reservoir;

to smoothen the river ¢ourse allgnment ia order to
stabilize the proposed river channel'

in principle, to keep the des{gn blgh water level
and height of the dike as low as possible to

“.reduce .the damage potential‘

_to ;ake the stabillty of the river channel into
:full consideration, ;

to plan the flood control facilitles to the extent
possible. to. mltigate the danmage caused by extraor~

- dinary. flood(a);

- 6)

7)

to nininize land acquisition and evacuation of
houges; and

toé put a priority to protection of the populous
and economically significant area L{n the flooding
area along the Jeneberang.
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4.3.4 Basic Study for the River: Improvement Works

The following studies have been made fot the for-
nulation of the river improvement works.

_ River Improvement Stretch

. The stretch which extends from the Jeneberang river
‘estuary upito the Kampili wetr has: beén: taken up for the
improvcment works due to the following reasons!

1) The river cburso in the uppér ‘réaches of Kampili
is gandwiched betwéen' the hilly lands and has a
comparvatively higher flow capacity., On the aceca-
sion of flooding on both the right and left banks,
the fnundation water is expected to flow back te
.the river oourse immediately after floading, aad

2) Judging from the econOmic viewpoint, the agsets on.
‘ the area in the upstréam of Kampili are of lesser
.Vﬂlue. . . .

Improvement Scale of the Upper Channel above Sungguminasa _

- A large scale of improvement of the channel above the

Sunggumninasa bridge would not have to be planned from the

. econonfc viewpoint that the flood damage. therein seems to
be not serfous., Therefore, only a low water channel will
be -provided in order to assure the channel stability, in a
scale of the discharge ¢f 900 m /9 which corresponds to'a
1.5-year flood discharge. _The bankful discharge of the
channel will réach 1,300 n which Corresponds to a 8-year
veturn period,:

Stability of the Design River Channel

Study of the river channel’ stability is made through
calculation of tractive force at'éach ctoss-section of the
existing river channel and the proposed river channel
(refer to Flg, 4~ll)¢ :

In making a comparison of tractive force between the
existing and the proposed-tfiver channels, as can be seen in
Fig: 4-11,:4¢ {s obvidus that there are wide varlations in
tractive force ovér the entire léagth of the existing river
channel. On the other hand, tractive force is practically
steady all over:the entiré length ‘of the ‘proposed channel
except a slight difference betwéei the upper and lower
reachea of the Sumgguminasa bridge.

" For keeping better atability of river channels, it
te Indispensable to manageé’'and maintainithe river as nuch
as practically possible.

()

Fee,
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~might be given a tendency to sink

- 20 .

‘Once a danm 1s bullt {n its upfér strean, the riverbed

ower due to the decrease
la supply of sediments therefrom. The ill-effects upon the
existing structures expected from such a sfaking of the
rivérbed should be avoided by installing groundsill at the
points where are standing the important structures,

'CIOSingrdfdkighthivér‘Codrse

- The exlsting total assets on the downstream aveas of

‘the diversion point at 4.4 k., is estimated at Rp. 2,300

nillion, approx,, while the required construction costs of

the closing right river course fs broadly at Rp. 4,400
million, a8 a result of which the construction of the pro-

. posed closing tight civer course at this present may not be

econdnically viable.

It is preferable, however, that the said right ¢iver
course be closed in the final stage of the river improve-
ment works for.the below-mentioned reasons, as long as the
rmain channel of the Jeneberang river can c¢onfine a flood
discharge after its lmprovement. - '

1) It is considerably difficult, 1f né diveérsion

facilities are provided, to distribute the desiga
flood as designed to the right and left courses

which are splitted at 4.4 ki

-2} In ¢ase the river water splits iunto two streans,
the tractive force on both river courses will
. decrease} consequently, it 1s difffcult to keep
. the channel stability; T

3) . By a clostng right river course at the immediate
downstreanm of the polnt 4.4 k., 370 houses,
293 ha,, of farmland including paddy fields and
296 ha., of fish poad will be protected from
floods in a scale up to a 50-year probable
discharge, and further, more than 70 ha. of land
will become available by a land reclamation of
right river chaonel,. All the above will contri-
- bute greately to the development of the south-
western part of the Ujung Pandang cityy

_4)',Hakéésép-poft-ﬁight be affebted,by extention of
- sandbar from the Jeneberang river as long as the
right course is left open as it is today.

. - Upon closing the right river coutrse, a sluice gate and
a drainage channel will be provided for to ensure dralanage
function as well as to guarantee the water for livelihood
requirements in the area, . RN

~ Drainage ?acgligies.

i Quite & number. of drainage facilities are éurrently
located along thé existing dike, and most of them are of

comparatively small scale, and someé are not functioning
alright, -
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Accordingly, they will be unified with necessary scrapping

" at-an intecrval of 2° km. on -an average upon ¢omp1etion of

4.3.5

neéw dike.?

Assurance of the Vested Hater Righta

The water claimed as the vested rights along the
Jeneberang river includes the water for the use of the

serfcultural center, fndustrial water used by the paper
will, drinking water for Kota Sunggurinasa, raw water for
the old tréatment plaat and others, whiéh aré’ takea in from
the Jeneberang river at ptesent. :

he total of the above vested tight water amounts to

0.5 ;gls whi¢h will be supplied by the pr0posed Biii~Bilg
reservolr.

River Improvement )
. ‘Upon: taking into a careful consideration all the can-
- ditions enumerated in the above, the river-improvement plan
will eventually be comprised of the followings::
Alignment :

© A new alignment is prOposed in the stretch of 20 km.,
from the estuary to Kampili (however, in the sectfon
Sungguninasa bridge upwards will be limited to the low
water channel excavation). In principle, the present river
course will remain the same since the meandering fs slight,
The river width is proposed to be 162 m. (low water chanael
only) 1o the upper réaches and 313 m, in the lower reaches,
the Sungguminasa bridge being their dividing line. Bends
of the course will be widened beyond the ‘standard width to

_ flow down the design tlood eafely. Fig. 4-12 shows the

proposed alignment.

'Longitudinal Profile :

, The proposed longltudinal gtadient {n the upper and
the lower reaches of the Sungguminasa bridge is 1/1,200 and

1/1,900, respectively.» The ratio of the riverbed gradient

between the upper. and lewer reaches ia planned to be leéss
than 112, to agsure the stability of the river chadnel.

The average excavation depth is about 70 cm in the upper
reaches of Sungguminaaa btidge and 60 cn in the lower
reaches, = ' - . i

The longitudinal profile of the design riverbed is

: shown 1n Fig. 4~ 13. o

Desing High Water Level

The design high water level.lh the target atreteh from
the estuary up to the Sungguminasa bridge will be fixed

within 1,8 m.: abové the gr0und 1eve1 (tefer to ?ig. 4-13),
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..CtOss—Section

The low water discharge can £low dowa in the lower
water channel, and flood discharge will pass in the whole
¢rogs-sectional area. The standard crosg-section shown in
Fig, 4-14 can confine 900 m3/5 of a 1.5-year regurn period
discharge f{n the low water channel, and 2,300 m’/s in the

 whole c¢ross-gectional area,

1In principle, height of dike is fixed within 3.9 m.

- above the ground level.

Benefit

An urgent flood céntrol project has been formulated in

:ahead of this pfojdct. -The urgent flood control project

consists of improvements to the down reachés of the
Jenedberang river (between 2,0 K and the Sungguminasa
bridge) as well as to the dralnage system tn Ujung Pandang

'CitYu :

The flood control benefit of this project will be
estimated on the base of the present flood control and

. dralnage faclltties because the vrgent project has not been

put into execution yet.

. The flood control benefit ts defined as the flood
damage reduction due to lmplementation of the praject,
whose calculation Is based on the flooding water stage
under the with-and without-the-project conditions {refer to
Table 4-3). Therefore, hydrological effectivéness of the
project {lowering of the flooding water stage by the

: project) have to be studied first,  Fig. 4-15 illustrates
the hydrologlcal calaculation model, - ' ‘

The annual flood control benefit is estimated at

. U$313,0-millton by calculating the total flood ‘damage

reduction undér with—and without-the-project cenditions,

Benefit calculation is discussed in details in the

Supporting Report.

_ The estimated annual damages to buildlnga and Interlor

' effects and ‘to farm crops in the project area are tabulated

below!
(unit:rx'loﬁ Uss)
" Without  With
the profject the project
:Building & interior effects ¢ 18,61 5.65
N 1) . Direct damage 1. 16,18 4.91
) B JIndirect damage (15%) 3 2.43 0.74
3”=Farm cfops ‘(paddy) o T 0.60 0,54
.- 1) Direct damage t . 0.50 0.45
2) Indiveet damage (20%) 0.10 0,09
Total t  19.21 6.19
Damage reduction (Beneiit) H 13,02
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The above damage estimation is based 6n some assump-
tions (refer to Supporting Report)

WATKR SUPPLY'

-Futute Demand

PAH (Perusahaan Air Hinum) 14 now considertng to : -
fncrease the capacity of the new treatment plant which
remains at 500 1/s at present, by 100 1/ 1n 1982 and
further by 500 1/s in 1985 when 1ts total capacity would be
l 100 1/8-

According to the master plan prepared by Peninmpin
Proyek Air Bersin Sulawesi Selaten, the future demands of
the munie¢ipal and industrial water are:2,000:1/s in 1990

-and 3,500 1/s 1n:2000, respectively. Thé future ‘water

demand is ptesented in Table G4,

Considering the future progran: Of the incréasing water
denand, the target year for water supply has beén fixed in
the year 2000, ©Out of 3,500 1/s of the water demand, the

water supply of 2,300° lls has been determined to be secuved

from the Jeneberang river (propésed Bili-Bili reservoir) in

- due consdideration of the prOspective water reeOurces deve-

loment ia the area.
“The réemaining part of the future water demand will {
have to be supplied from the present water source, that is,

- the Haros river.

Rﬂquired Reservoir Storage Capacity

: Hunicipal and industrial water of 2, 300 1/3 will be
taken after power generation. The reServoir stordge capa-

city reguired for {ts water supply is estimated at

17 x 1003 g0 that {t could cover the water téquirement in
1976 which {s design year for municipal and in uatrlal

water supply,
Water Supply Méthod

"There are several methods to supply the raw water for
the municipal ¢onsumption from Bili-BL1ii reservoir to Ujung
Pandang, and it ‘{s broadly clasaified {nto two ‘categories
from 1ts fuactfon; an open channel and a closed ¢hannel
(pipeline). . L

Judging from the study results nentioned below, pipe
line is propoged for the water supply from the proposed

- reservolr to the consumption site . (refer to Fig. 4-16).

1) Though the constriction ¢ast estimated ‘for a new
installation of a pipeline will be ¢normous, the

purification ¢ost of the raw vater conveyed by
means of the open channel ig algo far bigger than
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. that of the pipeline. The total onstruction cost
and ruaning cost vequired for conveyance and puri-
ficatlon of raw water are not deemed to have any
difference between two casesj open chanael and

pipeline. - I
2) iTo impfové the sanitary conditfon in the site, the
raw water is preferable to be conveyed without any
deterioration in quality.
Benefit

' ihe muhibiﬁal aﬁd fndustrial wafer supply will surely

 u§grade_the living standard, inmprove the sanitary con-
. ditton, decrease the frequency of desease, and moreover

spur the Industrial and commercial activities, 1In this
sense, a great deal of beaefit can be expected to accure in
the future, although 1t is quite difficult to quantify the
benefit.

IRRIGATION
Crop and Yield

Selection of the Crop

Ircigation water made available by construction of the
proposed dam will primarily be used for crop cultivation

‘during a dry season. Anong various kinds of crop to be

planted during a dry season, paddy has beea sclected on the
ground of the following reasons:

1) The benefitted area {s limited to the existing
B111-B4}1 and Kampili area for the reason
described fn 4.5.2, which has already been devel-
oped as paddy field in its entirety, with its own
irrigation network; in other words, big investment
for the land developnent is not required to
increase the paddy production,

. 2) From the econonfc point of view, paddy is the most

- favorable crop among those which have been culti-
vated during a dry season such as malze, green
besn, cassava, etc., as will be easily understood
from the comparison given in Table 4-5, and

:';'5): Indoﬁeéia aé é-whole ié still-in short of rice.

' Design Cropping Pattern’

‘Paddy cultivation in the bdenefitted area can depend on
the effective ratufall from November to April and on the
river discharge from November to May. Puddling, a process
of . paddy .culgivattion during which frrigation water require-

 ment cones to.a paak, should preferably fall fn the above

. sald. poriod of the year. 1f so, harvestlog of paddy and

. ite-deying will have to be: performed {4 a wat geason, This

will make farmev's activitiesz fnconvenieat,
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Therefore, to avoid the above inconveniénce, the design
cropping pattera is proposed to be the shape as presented
in Fig. 4~ 17. :

This cropping pattern has been uorked ‘out on the
agsunption that the growth periecd of paddy would be 125
days, (refer to Table 4~6) as recounended by the
Agricultural Extenslon Service in Ujung Pandang under .
BIMAS/INMAS program (up till 1983). _ ()

Expected Crop Yield

The paddy yield expected at the full operatfion stage
of the project has been estimated as below, by taking into
consideration 1) the past performance in South Sulawest
province and 2) dmprovement of appropriate cultivation
techniques fncluding proper use of fertiltzers and agro-

.chemicals.:
'(uhitz ton/ha)
Paddy bPry stalk paddy Gaba
Wet season paddy: 4,59 6.00 13,12
Dry season paddy: 4,59 6.00 3.12
The paddy yield "without the.Project“'would remain as g
follows: . ' _ 50
‘ . (Ubits ton/ha)
géggx- .Bry étal#!ﬁédd? Gaba
Wet season paddy: 3.85 - 5.03 2.62

Dry seaSOn paddy: 3,30 4.31 2.24
Water Requlrements

Basic Year for Planning

In Indonesia, it has been customary to select the

" second droughtiest year in the last 10 years {equivalent to

S-year probability) as the "baste year” for its ircigation
projeéts. It seems’ appropriate to adopt the second
droughtiest year for this project also,

“ \.

The year 1976 haa been the second droughtieat year
during the last decade (1971-1980), as evidenced by various
data on hand including the past rainfall records (refar to
Table 4-7), Hence, this spec¢ifie year has been-adopted as
the “basic year for plaaning the present Irrigation Plan,

-Benefitted Area R :; R

1t ts ecouomically fore’ advantageous to utiliza the

:existing system as 1t s than to newly construct or extend
.a system, In this connection, the ‘bencfitted avéa of the
: 1rrigat10n plan under this project has been delineated in
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the existing itrigatton aréa, based on the volume of frri-
gatlon water dependent on the reservolr supply which will

be studied in the succeéding sub-sectlon. Since water
volune utilizable for the frrigation by the proposed
B{11-Bili dan caanot cover the entire area of the existing
ftrrigation during the dry seéasen, the limited utilizable
water wilt be distributed to both BL1i-Bilf and Kampfli
irrigation systems in proportion of -its respective area for

| equal distribution of agricultural production output in the

both areas, The delineated irrigable areas are as follows;

Wet Seéson paddy.

Kampili system qliobllistln‘nnttl 19 0600
Bili-Bild Bystem essLsBBBOINBAN RGN 5 000
,Tﬁtﬂl 'lllllll.&ll.?lltl; 24 000 ha

Df9 séaséthahdy
Kampililsystem cevsssrase s e el 15,200

Bili-Bili SYStem onitunllocllillali__9;000
Tota]- A4 P+ PSSR0 ERREIN 19’200 ha

Irrigation Requirements

1)

RS

Evapottanshiration‘

Crop evapotranspiration or the plant's water consump-
tion will be conputed by the modified Peaman method,
which suits.to.a locality which Ls generally humid and

.. ¢overed by vegetation, The results of computation of

monthly evapotranspiration through paddy durfng 1976
and 1980 are as shown in Table 4-8.

Diverslon Requirements

Diverslon requirements at both BL1i-Bil{ and Kampili
intakes during the dry season ia the Basic Year (1976)

.. have been computed to be as follows; (for wore in
.details refer to Table 4-9).: o

-.Reggired water

' Kamplli frcigation system ¢ 23,2 3/ in max.

Bi11-Bi}i1 {irrigation systemt 6.1 m3/s in max.

The itens necessary. for computation will be as
follows:

o Hater Requlrement in Depth (Seepage)

‘Wet season (November—Aptil) cesnebas 2 5 na/day
Dry season (May - Oc¢tober) secsnees 3.0 mn/day

A
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__Effecttve Rainfall

) Re = 0 7 % Rm (mm/mouth}

Ret aeffective ralafall’
Rt monthly rainfall ’

o Hater requi:ed for preparatlon oi paddy field and for
- puddliing : _

Preparation ...l.!lll.l...!lll.llll. 150 nnx
Puddling PeensessanERER S I AV R N R b S0 @mn

. Conveyance Loss

Haih‘and-ﬁrénch chahnel'...;........ 20 %
Field foternal susecesasseasnssssnen 10 %

~Thus, the water.conveyance efftciency will be
B 80 x.0.90 = 0.72, :

Water Sources

Diverslan requirement uader the irrigation plan is
primarily meant for cultfivation of paddy durfag the
dry seaseon, although some amount is required for paddy
cultivation during a part of wet season.

. Required reservoir storage capaclty for dry season

paddy 18 estimated at 241 x 100 o3, The paddy €field
which will be benefitted by supply. of frrigation water
during the dry season will thus depend on the storage
capacity provided for the Bili Bili reservoir, and 1t
will be 19,200 ha in size.

4, 5 3 Irrigation System

4.5.4

Irrigation water to be develOped will be supplied to

the area sown with dry season paddy through the existing
Bil{-Bf11 and Kanpili systems., The proposed distribution
systems and distributfon of the irrigation water for

Kampili area as well ag Bili~Bili area are 111ustrated in

Fig.

~l8.

Benefit

Price of Rice and Production Cogt

The ptlce of rice at the full operation atage of the

project is estimated at 353,000 RP/ton {refer to Table
4-10),
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.The corresponding production éest would be as follows:
(Unit: RP/ha)

Hithout - With

the project the project
Wet geason paddy!. 180,000 190,000
Dry season paddyt ‘ -I90,0DO 200,000

Net Production Value Hith and Hithout the Project

The net production value without project would reamain
at approximately RP 19,319 million (US$30.91 mfllion ) or
RP 731,780 (US$1,171 ) per ha in a year. On the other hand,
net production value with project in'a year would be

. RP 38,980 million (US$62,.37 million) or RP 902,315 (US$

1 444) pev ha,

Consequently, the project would bring about increment
of income amounting to RP 19,661 million (US$31.46 million)
per year, as detailed in Table 4-11,

HYDRO POUER

Future Demand and On-golng Development Program

Future Demand.

4 The future power demand curve has been chalked out by
PLN in order to establish an appropriate Power Project to

. meet the 1ncreasing demand in Ujung Pandang avea.

4'6'2

Power Plant

PLN is plannlng to annually fncrease the fastalled

_ capacity to support the lacreastog demand through the
‘expansion programs. o

_ Pig. 4-19 shows future power demand and the expansion
ptograms at WILAYAH VIII which has been programed by PLN,

| Transmission Line

Together with such expansion of the installed capa-
¢ity, the transmission lines are also planned to be
extended to new arées (refer to Fig, 4-20),

Expected Generated Output and Energy

Hydro power generatioa priuncipaliy depends on munici-~
pal and industrial water, irrigation water and the vested
right water which are subject to the requirenent of the
benefitted area, WNhea the paddy cultivation of the dry
geagon 1s ovor at end of September, the reservoir storage
will recover to high water level within a few month every
year,
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_ .For the effective generation of the hydro power, the
recovery rule of the reservoir storage 13 adopted during a

period from October to April. As its resuvlt, the surplus
water for recovery of the reservolr storage will be uti-
lized for the pdwer generation.

The optimum scale of a hydro power statfon will be
decided upon from its IRR values which have been calculated

for each maxiiim available digcharge, as shown in Fig. 4-21

and Table 4-12. The optimum generating capacity is deter-
mined as follows.

Haximum discharge : 32,0 m3]s
Maximum genecated output i 11,200 KW
- Annual generated energy 1. 69, 600 HHH

The result of caltulatibn of generated energy during 5
years (1976~l980) "1 shown {n Tablée 4- 13 ‘and Fig. 4-22,

Transmission Line

;A530 Kvitraﬁsmissidn line to the nearest Borongloe

‘sub~station will be constructed For a distance of 15 ka

along Jl. Malino from the switchgear which will be
established gutside the power station,

Benefit

The benefit of Bilf{-Bili hydro power station is esti-
mated based on the cost required to produce the equivalent

capacity and energy by the most competitive thermal plant.

-~ In thig stage, an oil-fired steam station with the
capacity of 11,000 XW will be adopted for the alternative,

The capacity value and the energy value are estimated
at US$90/kH and US$0.054/KWH réspéctively,’ Annual benefit
of the proposed power station consisting of capacity bene-~
Eit, US50.26 million, aad energy benefit, US53.61 million
te estimated at US$3 86 nillion nnder the followlngs con—
ditiona.- .

Dependable peak power : 2,870 KH, 310th
© 7 largest generated
ocutput in a year,

. Transmisglon losas 4 %

e,
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CHAPTER V - ~ . PRELIMINARY.DESIGN

GENERAL .

Based on the optimum'size of the proposed facilities
which have been studied in Chapter LV, préliminary design has
been done, The design discussed ian this chapter includes a

- myultipurpose dam at Bili-Bili, river improvement works of the

Jeneberang, a. municipallindustrial water supply system,
irrigation factlities, and hydro power system,

The river fmprovement: works were designéd for the
urgeént flood control in the previous study in 1979,

. coverlng the stretch between 2.0 K and 9.0 X below’
_Supgguminasa. However, since. tes fuplementation has not

been started yet, the desiga of civer. fmprovemeat works of
this Project has beén based on the present conditions.,

DAM AND RESERVOIR

Dan

Dan ¢onsisgts of ﬁain dan which connects two hills, and

‘two wing dams on.the right and left, The main dam will be
built to shut down the Jeneberang river, and the right

wing dam 18 to close a saddle through which J1. Malino is
running and the left wing dan is to shut down a saddle
which {8 situated on the watershed dividing the Jencberang
river basin from the Jenelata:river basin, ..

The principal features of each dan are as-follows:

Main dam . Left wing dam Rigbt wing dan

C 66:00m . 40,00 m 50,00

lLength ¢ 670.00 o 725,00 m : 440 00 n
Crest width H . 10-00 m 10'00 m 10100 m
Cregt-elevation! EL.:105,00 m_. EL.105.00 m EL,105.00 m
Daa volume . t 3,600,000 m3 1,350,000 m3 1,330,000 n3

The aggregated tota] volume of these three dams is
estimated at 6,280,000 n®, including 1,000,000 m> which is
the coffer dam volume. -

Regarding the type of the dams above, rockfill type
with & center core s adopted. due to the following reasons,

1) ceologic Viewpoint ; 

'Though diabaee and microdi¢rite of the foundattfon
rock at the dam site have a sufficient strength to

serve as the foundation for a conerete dan,

EF X
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caléaredus mudstone/sandstone and tuff which are
spreading rather widely ia partas of the civerbed
and in the neighborhood of the foundations for the
both wing dams do not warrant a strong foundation
for c0ncrete dam.

2)'7Topographic Vieupoint

iThe ratio of erest’ 1ength to crast: height is
larger, accordingly: fill type dan fs nore suitable
to-its topographys

- 3) Materfal Viewpoint

The geological survey ¢0ndu¢ted At and iﬂ the
‘vicinity of the dam site made Lt clear that the
materials for fill type dam are’ ayailable,

.&) Technical Viewpoint
Among the dams, homogeneous earth dan 1s glven the
uppar linit of 30 m in dam height, while an - -
inclined core type 1s out of choice in the case of
Bili—Bili dam whic¢h will then requiré a huge dam

volumes - This 1s betause the upstream slope of
the dam with inclined ¢ore 1s requifed to be very

gentle, as the valley opens exttemely wide towards

upper stfeam.

The dams and their related factlities are shOwn in
Figs. 5-1, 5-2 and 5-3.

Spillway

$piliway will be fnstalled on an elevated ground

.standing between the maln dam and the left wing dam., The

principal featureés of the overflow part of spillway are

seéntioned below.

Free flow sectiont l) 100 o wide, EL. 97 60 o
:i‘ri' s 2) 337 -m wide' EL. 100030 Lit]
Regular gate 3 2 gates x 6.5 m wide x
SR Iy T 2w high

”hese features are determined based on the under-
mentioned condltlonsl

1) In case the dlscharge at the dam site happens to
be below 500 w375, the spiliway gates will be
operated to discharge surplus water ‘fn order teo
naintain the reaervoir water at the normal water

- level (N.W, L ),

vy,
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'2) In caseé the discharge: hapgena to be over 500 m3/s
.at the danm site, the fleodiang water will he
naturally regulated without operating spillway
gates. Accordingly, desiga flood for dowanstean
area will be discharged at the surchage water
devel (s W.L.) so as 1t will be regulated to

2,300 m3/g at Kampili point;

3) The flood discharge desigaed at 4,300 w3/s will
- be made an outflow discharge at the design flood
water level (D.F.W.L.).

Diversion Channel

The design discharge for the temporary diverston chan-

nels is 1,850 m3/g which corresponds to a flood of 20-year
probability.

A tunnel type is adopted as the temporary diversion
works in this project.

The slzes of the diversion tunnel and coffer dam are
decided from the econonical comparison (refer to Fig. 5-4)
and engineering aspects, as follows,

Diversion channel

_ 9 o in diameter, 2 units
Main coffer dan

. 31n 1in length

e 44

Diversion Tunnel

- . The diversion tunnele are located below the left abut-
ment of the main dam. One tuanél, to be located along the
riverside, and the other, to be located near to the moun-

.tain, are 260 @ and 280 n in length, respectively.,

' Hain Coffer Dam

The main coffer danm is located on the proposed sites
of main dam and the right wing dam. The volume of the main
coffer dan 1s estimated at 1,000,000 wd,

Intake Facillties
.The. intake. Eacilities should be desigaed to allow the
lntake volume of 32 n Isec, at the low water lovel of the

reservolr,

-For the intake, an 1nclined conduit e constructed

tbabove the No. 2 temporary diversfon tunnel running through

the abutment of the left bank of the main dan.

The {nclined conduit of rednforced concerete coastruc—
tion 18 11.0 m 1a width and 36.0 a {n haight with an

inclined angle of 45 degrees.
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The temporary diversioa-tunmnely: after ¢conpletion of
the dam, will be Té-used for:the purpose of the Intake chan-

.nel instead of the construction of 'a néw intake for the

. utility water to save the project cost.

5.2.5

5.2.6

Accordingly, the lntake water rons through the tem-
porary diversion.tunnel and, then lead to the power plent
through a steel pipe, from the plugged section in the
diverstion tunnel. o s : : :

Qutlet Facllities

The outlet facllities for thé respective purposés as
nentioned below are located in the power plant housing,

For the outlet facilitiea, the gates of the speciflca—

" tions below are fnstalled,

1) Municipal and indostrial water -

Jet-flow gate. 0.5 m dia.
LL2) Irrigation water
Jet- flow gate.' t.5 m dia.

Normally, these gates are closed and the required
water fs supplied through the taflrace. The gates are
opened only when the power plant is not in operation.

Besides the outlet facilities as nentioned above, one
Jet-flow gate, 2,0 1y dia., has to be installed in the No.l

temporary diversion tunnel in order to lower the reservolr
water stage for inspection and mainténance In case of
emergency. The gate and its operating room will be placed
in the tesporary diversion tunnel,

Division Horks

Tail water from the power station 19 dividcd for the
required supply purposes while flowlng in the tail water
channel, .

Por a steady control of the intake water for the
respective purpose, the control gates are lnstalled at the
end of the tailrace channel,

Two intakes with the sluice gate are provided on the
side wall of the tall water channel abové the ¢ontrol gate,
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Major features of the diversion gates are as follows:

Item Width Reight Number - - Remarks
cdnffol-géte 3.5 m 2.0m 2 - Kanpili irriga-

“tion & vested
right water

Intake gafe 1.0 m | 1.0 m 1 Municipal water

& serlculture
water
 Intake gate | 2.0 m _ 2.0 m 1 B1M-Bild irriga-

tion water
Land Acquistition and Relocation

A land of 1,591 ha shall be acquired and 790 houses

- shall be evacuated for implementation of the project.

The pump station belonging to the serfcultural center which
is drawing the river water at dam site wllk need to be
replaced.

‘31, Halino which 13 running aIOng the rlght bank side
upstream of the dam site will have to be relocated for a
distance of 19 km. Construction of new bridge is limited
to small oneés leése than 5 m in width, simply to cross over
brooks, in the aumber ¢f 4. The details of land acquisi-
tion and relocation related to the project implementation
are get forth In Table 5-i.

tRIVER,IHPROVEHENT L

Earthubrk Required

The earthaork for the river imprOvement consists of

the followings; -

- | (Unit: a?)
-Below - - Above © Drainage Road
Sungguminasa  Sungguminasa ditch ~xalging
Excavation 2,040,000 870,000 12,400 -
-. Embankneat . 630,000 N Co- 20,000
Filling' e 360,000 : - -

; Borrow Pit

Since Ao appropriate materials for dike enbanknent are

‘6btainab1e from the riverbed, 1ts nwaterials will be con~

o veyed from 4 borrow pit which 18 located fin the right baank

near Sungguminasa (see Fige. 5-5), The avafladle volune of

the soil mager%al in the proposed borrow bit is estimated
at 1.2 x 10

L
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Spoil Bank

.. . There exists a low eclevation atea, 0,3 u adove M.S,L,
in a part of Ujung Pandang city which will be planned to

.urbanize in the future, . For the urbantzation of the low

elevated area, it will be required that the avea be filled
up to prevent flooding due to land side water. It is,
therefore, reconnendable that the area will be utilized as
the gpoil bank, ~

The exgected volume of thé spoil bank is estimated at

3.5 x 108 n~ when the area 1is reclaimed up to a elevation
of about l.1 m above M.S5.L..

Riparian Structures
‘The riparian sttuctures which will be installed under

the present fuprovement plan along the Jeneberang river
will include dike, drainage ditch, revetment, groyne,

- sluice, and groundsill, The excavation of a diverszion

channel of S, Garassi, and the raising of the existing road

running on the right bank in the upper reaches of
Sungguminasa bridge, will be also included as. the part of

the project.

Fig. 4-12. will show the location of the riparian
atructures referred to the above.

Dike

It is proposed, as a principle; to keep the-height of
dike no mere than 3.0 m above ground level, including a
1.2 m freeboard., The proposed dike:will have a ¢rest width
of 3.0 m, s0 that vehicles ¢an pass along it for river
management. The side slépe gradlent on the river side and
land side will be 1 : 2, to assure the stability of the
dike (refer to Fig. 5-86).

Fig. 5-6 shows the standaxd cross—section of the dike.

. Drainage Ditch

In the present deaign, drainage ditches will be exca-
vated along the both banks of the downetream of
Sungguninasa bridge, extending for 3,000 m on the right and
9,000 m on the left. Along the right bank, the drainage
ditch will be designed in 3 systems 8o that they can also
serve as drainage channels of the municipal waste water.

On the left bank, 4 systems of drainage dftch will -be pro-
vided., At fts terminal, the drainage dltch will be con-
nected to a sluice gate. '
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Revetment

Revetment whose structure s of wet masonry will be

"conat:uctedlln,the_vicinity_of a bridge as well as along

the concave side of bends of the river, for a total
distance of 10,300 m (on the upper reaches of Sungguminasa

_bridge, only low water revetmeat will be cénstructéd for a
“length of 3,800 m), as shown in.Figs. 4-12 and 5-6.

Groyne

The purpose of a groyne is to prevent erosion at the _
foot of the river bank by slowing down flow velocity and by

_acceleratlng_sediment deposit.,

 The sfrubturalndetails are showa in Fig., 5~6. The
total length of the sections where groynes are to be pro-
vided is 4,700 m, and thelr number counts 94.
Sluice

The existing sluices tn the lower reaches of
Sungguninasa will be unable to be used due to the construc—

‘tion of the proposed dikes and the drainage ditches. In

this connection, 7 slutces in total, will be newly
installed, whose scale depends on the drainage discharge of
each ditchs After the closure of the right courge of the
Jeneberang river, a slufce will be established at {ts
closing point so that the river water can be taken in, as a
flush water, the drainage ditch on the right course which

18 reclaimed in this project.

Fig. 5-6 1llustrates the structure of the sluice.
Gfﬁuni&iﬁ

The groundsill s installed to prevent the reparian:
structures from ercsion of the riverbed, as a aajority of
sediment will be deposited in Bi11-Bili reservoir after
completion of BL11-Bil{ dam. The groundsili will be

..installed at 30 o downstreanm of  Suagguminasa bridge to pro-
+ tect its foundation., The grouadsill, as shown in Fig.
.:-35~6, will be placed over the full width of the channel.

Groundsills of smaller dimenstons will also be placed
in the downstrean of the intake for the paper mili's water
to prevent the lowering of their tntale capacity due to a

. sinking of riverbad, -

'"DlVerbiqn Chadﬁél Qf-Sn.catQSSI

~Construction of dike along the Jeneberang river will
necesaltate a change of the course of $. Garassti which is
Jotning the Jeneberang in the nelghborhood of the astuary
from the left bank stde, At the present stage of
deslgning, 1t {s proposed to construct a diversion channel
which runs for about 800 m in parallel to the dike (refer
to Figg 4"12}Q
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Road Raising
The road which is running to J1. Malino on the right

~ bank 1in the:upper reaches of Sunggudinasa bridge, has sone

portions which are sudbject to overflowing of flooding water
due to the lower elevation, : Accordingly, the lower section
of the existidg réad will be raised by about 1.5 m in maxt-~
mun for a distance of some 3,000 m, to ¢onfine flooding
water In river side area. The section of the road proposed
for such raising fs shown in Fig. 5-5.

Land Atquisition and House Evacuation
The land to be acquired and the housés to be evacuated
for iuplementation of the river improvenent works will be
tabulated in the below: : S
Land Acquisition-
{Unit: ha)

Right bank side Laft bank side
Ab0ve'Sunggumiﬁasa o 12 - 6
Bélow.Sungﬁnminasa 43 37

House Evacuation

(Unit: nos.)

Right bank side TLeft bank side

Below Sungguminasa 180 -1

WATER SUPPLY

Water Intake Facilities

‘A preliminary design of the {ntake facilitiés for the
ounfcipalfindustrial water will be doné for common use with

the frrigation water which are more écononical than those
for exclusive use of the mualcipal water.

Intake Voiume

The common intake will be designed to draw the deaign
velune of 32 m3/s which is aluost equal to the naxlkum
demand of the munfcipal/fndustrial water, the {rrigation and
the vested right water.

' Intake vélume for the muifcipal and frdustrial ‘water 18
fixed at the reqoired municipal/industrial water of 2,300

_Ils all through the year.

v
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Intake Facilities

: The water ftom the reservoir uill be sceat through the
hydro power facilities and, after generatfon, will distri-
bute to the muni¢ipal/industrial water with a part of the

.vested right water fOr the sericultural center,

The municipallinduatrial water will be supplied to the
sand basin and the regulating basin on the right bank of the
river through the conduit burfed under the river, The prin-
cipal facilities in régard to the intake are as follows:

| thé:coﬂtrolied Jivislon works

H 1 L.S.

Conduit ¢ 200 n
.. Sand basin : : 1 place
Regulating baain H l-placé

;The outline of the water supply facilities is shown 1in
Fig- 5 74 )

Conveyance Facilities

Conveyance of the municipal/industrial water will be
made through a pipeline. The water taken from the reservoir
will be deposited for sometinme 1o the rfegulating basins
nearby the dam, thence sent to the treatment plant through a
pipeline extending for approximately 25 k. Ductile cast-
iron pipe with 1,500 nn diameter is proposed. This pipeline

will be generally buried underground along the road between

Ujung Pandang and Malino,

Again, to ensure conveyance of ‘a well-stabilized volume
of water threugh the pipeline, it {5 desirable to install
the junction well, regulating valve, flow meter, air vent,
etc,, with an fnterval of every 1L - 3 km. The principal

* features of the propdsed pipelines are as follows:

.~ Design conveyance volume t 2.3 m3/s :
,Conveyance pipe o t 1,500 mm dia. Ductile
: o - cast—-iron pipe
Junctlon well regulating

~valve, flow meter, alr vent

12 sites
IRRIGATIOH

Blli»Bili Irrigation System

,Intake

e maximum 1ntake discharge of ﬁlli—Bili'tfrlgation is

The existing Bili Bili takea in the rivgr water without
wair. and the {ntako capacity is about 3.5 w?/s, when the

river discharge at the intake site 18 about 30 n'/s,
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It is, therefore, requested that a néw ifatake be installed
in tallrace of the power station and a aew irrigation chan-
nel linking the new {atake to the existing channel be
located in the doWnstrean of Bili-Bili intake. :

In the downstream of the existing channél, the preSént
irrvigation facilities will be utilized after the required
lmprovements. . P .

Construction of Caﬂnecting Channel

The 1ntake water would be conveyed by conduit and open
¢hannel, C o

The coﬂduit will be embedded below the Jeneberang river
and the open channel will be installed on the right bank of
the river, The connecting channel runs in parallel with the
municipal water pipéline. The routé of and the cross section
of the connec¢ting chaanel are shown in Fig., 5-8.

The lengths of the proposed conduit aad the open channel
are as follows;

Conduit : 200 m

Open Channel - ¢ 1,300 m
eImprovement of Exlsting_ﬁhannel ' : o R

: The channel between Bili—Bili intake and Pakatto veir
extending 8 km makes use of natural river channel,
Irregular sections and bottlenecks of the natural chaanel
requires to be improved in a scale of required capacity in
this project.

Secondary Channela and Relevant Facilitiee

For a steady supply of 1trigation water to the extrene
tips of farm lands, improvements of the secondary and ter-

‘tiary channels and other appurtenant facilities are

required, : The improveméntg consist of the widening of
bottlenecks of the channel, inspection roads, and appur-~
tenant facilities such as deterforated diversion works,
bridges, etc, -

The area subject to this ilmprovement work correspondsJ
to the benefitted area in a wet.season, which 1s 5,000 ha,

o

As for the cost of {improvement per ha, the reference

was made to the program implemcated by the Ministry of
Publi¢ Works with indlcation of Rp.427,700 /ha (US$683/ha).

" Consfidering the price escalation, the cost of improvensent

per ha in this project 15 detetmlned to be US$900.

Kampili Irrigation System i:'

The naxlmum intake discharge far Kampili system is gset

at Q@ = 23,2 ud/g, fthe present Intak% capacity of the
Kampili intske ts approximately 25 m’/g, making avallable
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the contiaued use of such facilities as intake and settling
basin, Bottlenecks in sone gectiona of main chaanel (flow

capacity: approximately 12 m?/s) will be expanded.

Imprdvement of Hain Channel

The narrow sectione in the nain channel {approxtnately

'2 500 n in length) will be expanded to allew a water volume

of Q = 23,2 n>/s. Fig. 5-8 shows the lmproved strean of
paln c¢hannel and 1ts cross section,

Secondary Channels and Relevant Faéllities

.. The area subjact to this {aprovement work corvesponds
to the beénefitted area in a wet season, which g 19,000 ha.

As for the cost of faprovement, US$900/ha is adopted which
equals the c¢ost for Blli =11l system.

- HYPRO POWER

Powér Station

Intake

: The common 1ntake designed as an inclined condutit type,
1s laid on the slope fimediate downstream of the mouth of a
temporary diversion channel.

‘The water from the fntake will be controlled with the
intake gate and sent to the turbine through the steél pipe
which will be installed in the diversion tunnel of the dam,
The priacipal specifications in regard to the Intake are
follows,

32 mdfs

Ei.. 74.00 fu
Inclined conduit
bia. 3,500 om, L = {120
Pla. 2,400 na, L = 70w
Dia, 1,800 om, L = &5 m

Design intake volume
The lowest intake level
Intake type

Penstack

a 4 ws Ba

Power House and Haterway

A power house is to be constructed at a flat ground on
the left bank dowastream of the ocutlet of the temporary
diversion channel,

Two generators are acconmodated in the power house
which 18 built with reinforced concrete, 38,0 m in length,

22,0 m in width, 12,0 @ above aad 20,0 n below the ground

levels,

After the ﬁatet being branched off in two penstocks
immediately before the power house, it will operate each one

of the turbines, A draft gate will be installed at the
outlet of the turbine,
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. The waterway and power house are 111uatrated in

:Figu 5 9.=

Genefating Equipméht

Each one of the proposed hydraulic turbines which has

been designed.under conditions of 16 mo/s of discharge at
42,0 m design head, will be of vertical shaft, Kaplan type

. with:an elbhow-type draft tube. The selection of the tur-

5.6.3

bines has been made by consideting the vnderméntioned items:

Normal tafl water level’
Ef fectiva head :

Kigh water level - 1 EL: 97,60 o
Low water level ¢t EL., 74.00 n
s Els 47-0 m

48.1 m 24.5 m

Two generators to be providéd for the power station
will be 3-phase vertleal shaft revolving fleld tyge and
rated at 5,600 KVA, 6 KV, 50 Kz. The genérators will de
directly coupled with the water turbines,

Transmisgsion Line

The steel poles for. the 30 KV traasmission line will
be constructed in every 100 m of 15 km distance between
Bili-Bi11 power station and Botongloe sub—station (refer to
Flgn 5- 9) .

The conductor will.be sclected as 120 mmz AGSR con-
sidering corona discharge.-

oS
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CHAPTER VI - CONSTRUCTION SCHEDULE AND COST ESTIMATE

GENERAL

. In working out. the construct{on plans; caraful con-

sideration of aud evaluation with such itens. as the availa-

bility of construction vachinery and material in the local,
their prices, the construction capacity of the local
contrdctors, the factlities and capactty for repairing of

the machinery and equipnent to be mobilized for. .

construction works, the conveniences of thelr transport to
the job sites, and other necessary items relevant to
construction work has been made.

Cement, steal Bara, lunbers, bricks, stones, fuels and
oils which are necessary as the censtruction materials in
general aré almost ent{rely obtalnable locally, but the

-struc;ural_steel,uiron[steel pipes, water gates, valves and
‘gome other iaterfals which need to be of high precision and

good quality plus machinery and equipuents will have to be
fmported,

_fThe COnstruction_cost of each sactor to be mentloned
beléw has been estimated on the contract basis and on 1981
prices,

BILI-BILI DAM

Construction Schedule -

Work Ofder

Dam construction work will follow the stages as men-

 tioned below: -

1. Temporéry diverston work ' : 1986-1987

2.. Coffer dan work = - o 1987 :
3. Left wing dam eabankment 1987
4. . Main dam embankment - 1988
5. Right wing dam embankment 1988
6. Commencement of fmpounding of _ 1990

the reservolr

‘An entire cons;rdétion period will last for 5 years,

.frbm April 1986 to Mareh 1991. The construction schedule

govering all the stages 1s shown in Fig. 6-1l,

. Hhiie the excavat{on and céncrete Hérks will be con

E tinuougly done ail through the year, f£1lling work will be

suspended during a wet season that {8 from November to March.

i
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Congtruction Machinary .-

Excavation of hard rocks will be performed by drilling
and explosfon. Bulldozers will be used for excavation of
soft rocks. E

Compaction of core material and filter zone Hhich will
be favolved in the embankment work of dam will be carried out
by tamping roller and vibration toller, respectively.

Concrete placing w!ll relay 6n concrete pump ¢ars and
truck cranes. Temporary plants and machinery whic¢h will de
required for the dam congtructidn are set” forth 1n details in
‘Table 6-1. . - .

Cost Estimate

'Constructlbn COSt

The: total construction cost of Bili-Bili dam comprise
civil works, gates and equipiaent, road rélotation; land
acquisition, engineering cost and plus 15% physical con-
tiagencies, o - : I :

The total cost will be US$157.2 million, out of which
U8579.5 miilton i3 of foteign CUrrency and- US$7? 7 m!llion of
local currency, -

The breakdowa of the construction cost is shown in
Table 6-2, :

"Operation, Maintenance and qulacement Cost

The dam operation and malntenance ¢ost will conprise the
personnal cost, operatlonal machinéry and equipment,
vehicles, boats, adminigtrative cost and miscellansous. As
an annual operation and maiatenance cost for the whole period
of the project 1ife, US50.08 nillion fs estimated,

Replacenent cost of the gates after 35 years from the initial

dan operation has been estimated at USSl 47 million.'
RIVER IHPROVEHENT

Construction Schedule

Hork Order

The river {mprovement €or the urgent flodd control is
scheduled to be ioplemented from the biginning of 1982 under
the financlal assigtance of Overseas Econonic Codperation
Fund., The construction schedule for the river iloprévement
works in this report has been planned on:a basié of the
conpleted conditions of the urgent fléod eontrol, and the
works will be fuplemented after completion of the dan

construction to avoid concentration of the conatruction
workse,

o



	Cover
	PREFACE
	GENERAL MAP
	CONCLUSION AND SUMMARY
	FEATURES OF THE PROJECT
	TABLE OF CONTENTS
	CHAPTER I - INTRODUCTION
	1.1 PROJECT HISTORY
	1.2 OUTLINE OF THE STUDY

	CHAPTER II - SOCIO-ECONOMIC BACKGROUND
	2.1 NATIONAL ECONOMIC BACKGROUND
	2.2 REGIONAL ECONOMIC BACKGROUND
	2.3 THIRD FIVE-YEAR DEVELOPMENT PLAN

	CHAPTER III - PRESENT CONDITION OF THE PROJECT AREA
	3.1 NATURAL RESOURCES
	3.1.1 Location and Topography
	3.1.2 Climate
	3.1.3 Geology and Soils
	3.1.4 Flood, Run-Off, Tide and Sediment
	3.1.5 River

	3.2. SOCIO-ECONOMY
	3.2.1 Population
	3.2.2 Flood Damage
	3.2.3 Water Supply
	3.2.4 Agriculture
	3.2.5 Electric Power
	3.2.6 Transportation and Communication
	3.2.7 Land Use and Assets
	3.2.8 Urbanization Plan


	CHAPTER IV - FORMULATION OF THE PROJECT
	4.1. GENERAL
	4.2 BILI-BILI DAM AND RESERVOIR
	4.2.1 Site Selection
	4.2.2 Design Flood Discharge
	4.2.3 Development Scale of Bili-Bili Dam
	4.2.4 Bili-Bili Reservoir
	4.2.5 Environmental Assessment

	4.3 FLOOD CONTROL
	4.3.1 Flood Control Method
	4.3.2 Optimum Share of Design Flood Between Dam and River
	4.3.3 General Conception
	4.3.4 Basic Study for the River Improvement Works
	4.3.5 River Improvement
	4.3.6 Benefit

	4.4 WATER SUPPLY
	4.4.1 Future Demand
	4.4.2 Required Reservoir Storage Capacity
	4.4.3 Water Supply Method
	4.4.4 Benefit

	4.5 IRRIGATION
	4.5.1 Crop and Yield
	4.5.2 Water Requirements
	4.5.3 Irrigation System
	4.5.4 Benefit

	4.6 HYDRO POWER
	4.6.1 Future Demand and On-going Development Program
	4.6.2 Expected Generated Output and Energy
	4.6.3 Transmission Line
	4.6.4 Benefit


	CHAPTER V - PRELIMINARY DESIGN
	5.1 GENERAL
	5.2 DAM AND RESERVOIR
	5.2.1 Dam
	5.2.2 Spillway
	5.2.3 Diversion Channel
	5.2.4 Intake Facilities
	5.2.5 Outlet Facilities
	5.2.6 Division Works
	5.2.7 Land Acquisitition and Relocation

	5.3 RIVER IMPROVEMENT
	5.3.1 Earthwork Required
	5.3.2 Riparian Structures
	5.3.3 Land Acquisition and House Evacuation

	5.4 WATER SUPPLY
	5.4.1 Water Intake Facilities
	5.4.2 Conveyance Facilities

	5.5 IRRIGATION
	5.5.1 Bili-Bili Irrigation System
	5.5.2 Kampili Irrigation System

	5.6 HYDRO POWER
	5.6.1 Power Station
	5.6.2 Generating Equipment
	5.6.3 Transmission Line


	CHAPTER VI - CONSTRUCTION SCHEDULE AND COST ESTIMATE
	6.1 GENERAL
	6.2 BILI-BILI DAM
	6.2.1 Construction Schedule
	6.2.2 Cost Estimate

	6.3 RIVER IMPROVEMENT
	6.3.1 Construction Schedule



