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TABLE 4-3 HYDROLOGICAL EFFECTIVENESS IR WATER. STAGE

(Unit‘ M. S L.m)

Below Soigiminasa ~ | Above

Return T Cley- Hountain- SqngguminaSa
Period Side Area . §ide ‘Area - | (12.0 X poiat)
wfo w ] wlo w w!o v

2 - year 2,03 1.27 1.45 1.30 9.& 8.1

2«4 - year 2.05 1160 150 ii34 9-7 . 8%7 :

5 - year 2.6 i.78 2.04 1.42 9.9 9.2 _
10 - year 2-82 109‘-‘1 - 2053 1.55% 1000 10-0 1
30 - }'egr 2-86 2.01 2082 . lo?? 1000 lonll
50 ~ year 2.89 2,07 2.86 1.88 -} - 10.0 10.4

i
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Table &~4  FUTURE DEMAND OF MUNICIPAL AND INDUSTRIAL WATER
(Un‘lt: m3fda_y)
Distinguish _ B 1985 1990 1995 2000
Houses 43,180 64,3(2" = 91,555 127,911
Public Factlittes 1,887 2,991 4,578 6,396
Industry 23,400 29,100 31,100 33,100
Trading - 8,580 9,610 lo,yfo 12,070
Hotels 2,003 2,244 2,5i5 2,817
Sea Port 328 36t 394 426
office 4,804 5,816 7,043 8,527
Hospitale 674 890 1,168 1,523
Schools 3,002 _5,609 9,684 15,228
Mosques 630 780 930 1,140
Sub-Total (m3/day) . 92,488 122,213 159,737 209,138
loss 39,638 52,377 68,459 89,631
Total  {(ad/day) 139,126 174,590 228,196 298,769
| Ufsesy - - (1,525 | é;ozi : 2,641 3,458
Adjusted Volume :(IISEC)I | ;l,SDO | I | :2,000 ] 4-_[ 2,700 } 1 3,500 |
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Table 4-5 INCOME OF CROP
| T Gioes | Production ]
Varieties Yield Unit Price Products Cost Income |
: (ton/ha) (Rp/ton) {(Rp/ha) (Rp/ha) . (Rp/ha) |
Paddy 2.5 71,500 178,750 64,000 114,750 | |
Malze 0.7 35,000 24,500 4,850 19,650
Green bean| 0.5 125,000 62,500 - 3,500 59,000
Cassava 7.0 10,000 70,000 10,400, 59,600
Table 4-6 GROWTH PERIOD OF VARIETIES OF PADDY
i T_;(Unit:: Hpgnber'of Days)
Varieties Growth Period Afte; TrgﬁiEIQnting Total
of Paddy _of Seedlings | Irrigation| Cultivatio | Growth Period 1
1, ¢4 -63 | 20- 25 95 ios - 125~ 130
2. PB - 26 20 - 25 95 105 125 - 130
3. PB - 32 21 - 27 108 - 109 | 118 - 119 140 - 145
4, PB - 36 18 - 21 82 - 89 %2 - 99 116 - 120
S. Citarun 20 - 25 95 105 125 ~ 130
Note 1 : Persuasion seed sowing 1 7 ~ 10 days
Note 2 ¢ Puddling 1 10 - 14 days

el A,
. .
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Table 4-10 ECONOMIC PRICE OF RICE (GABA)
= Import Substitution Price -

(Unit: Rp/ton)

Internatioaal Harket Price

1. ; 1.
(F.0.B. Bangkok) /1 us$557 o Sl s 348,125
2. External Transportation Cost J _
(Bangkok - pjung Pandang) ' - : 8,125
3. Port Handling Charge and Stoting :
Cost (lncluding ‘cost of : sacks) /2 5 5,710
4. Selling Price of Riée at Eifmill Cate iL‘ © 361,960 ;
5. Milling Charge | - 6,000
6. Handlinﬁ and Transportatlon Cogt :
(Farm gate to oill) - : . . - 2,700
7. Economie Farm Géte Pricé of Dryé ‘ {353,260 f
Stalk Paddy S ‘ ; 5
' %[ 353,000 ]
Note: /1 i Source - Price proébecté for Major Primary

Commodities 1BRD, 1980

Projected prlce to 1985 in 1980 constant US dollars.,

f2 ¢ Handling charge at harbor } 30 Rp/ton
Storing chasrge s = 7 Rpftonfday x 240 days

Cost of sacks = ,i ; 4000 Rp/ton
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Table 4-11

IRRIGATION BENEFLITS

Description W/0 Project W/Project
1. Planted Area (he) = . L . . , .
. -wet season paddy field 24,000 . } . 24,000

-dry_qeagon‘paddy fteld 2,400 19,200
2. Unit Yield (ton/ha) - . :

-wet seagon rice 2.62 3.2

~dry season rice 2.24 3.12
3. Project Price of ?addy

~ (Rp/ton) ; -

-rice {Gaba) 1353,000 353,000
4, Unit Production Cost

(Rp/ha) : f -

-wet seasén rice 180,000 190,000

~dry season rice 190,000 200,080
5. Gross Productfon Value 24,095 47,579

(1x2x3) (x10% Rp)

-wet season rice 22,197 26,433

~dry season rice 1,898 21,146
6. Total Production Cost 4,776 8.400

(1 x &) (x10% gp) —= e

~wet séason rice 6,320 4,560

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

5 -6 (x10% rp) i

~wet season rice 17,877 21,8713

-dry season rice 1,442 17,306
8, Grop Damage Due to Watep 0.0 282
. Shortage (x105 Rrp) T -

-wet season rice 0.0 109

~dry season rice ¢.0 173
9, Adjusted Net Production

Value : 19,319 38,897

(7 -8 (x106 gp) = =

~wet season rice 11,827 21,764

~Dry season rice 1,442 17,133

Increment

e o

16,800

0.50
0.88

10,000
10,000

23,484

4,236
19,248
3,624
240
3,384
19,860

3,996
15,864
282

103
173

]
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Table 4~12 RELATION BETWEEN IRR AND MAXIMUM AVAILABLE DISCHARGE

Masloum | HaxImum | Annoal | Construction | Unit constructién’| Internal
available | output | generated | cost | eost per kWH Rate of
dfscharge ot energy | (seading eénd) - Return
n¥/s KW s | x 106 uss | - uss/xn X
22 7,700 | 54,6107 | 17,651 0,323 13,2
32 11,200 | 69,600 22,052 0317 "13.3
42 14,900 | 80,580 | 25,851 ‘00321 " 12,9
62 94,570 31,122 - 0.329° 2.

22,200

t

i
-

i



~ 89 -

60E°L

¥90°8  £e8°8

692°¢

eretiL 2IET  €89'T  S8¥T  6vE'9  6EEL 1689  91TYS S6L°L 0861
6v5°0L |264°S S80'T  £8S*YT689°T 656%9 T TEv'L T66°C  OT1°9  [12°0 €EES  926°L €EE°S | 6461
$TT9L 11769 679 116°L  €56°C _LLOfL  €r8°9 08L'Y  980°Y  6ES°S  €EE°8 9TCL  L4T°8 | BL6T
190°1L | 688°S ,mﬁww« £58°¢ anm.n‘_ 06%*L  L0E‘8 , SLL°S  v09E  008°L £££°8 92€°L £88°L | LL61
10€°8s | €TL Ty uss 9£e e | 19§49 186°L Hmh.o“ 7207 9€8°Y  €EL°8  G6L°L  £EE'8 | 961
Tenuwy | *53Q *AOR rwuo Lumom *Bry enp unf Aey *xdy I8N Qo3 *upf (X9
(EM} 337T0)
NOIIVIS JAMOd OYQAH ITIE-ITIE IV AOWANZ QIIVYINID £I-% 21qel

€)




~.90 -

Table 5-1 LAND ACQUISITION AND HOUSE EVACUATION

Classification _ B N Anount

i. Land

Cultivated land

Paddy Field ‘ 660 ha
Field 120 ha
Forest : | 350= :ha
Bamboo o 305 ha
Residentfal Acrea | 156 ha
2. Houses 7 . : 7 790‘ﬁ03'
3. Relocation of Road ' 19 kn |

4. Relocation of Pumping Station |’ 1 ﬁiace
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Table 6-1 MAIN CONSTRUCTION MACHINERY FOR DAM
No. Machinery Capactity Unit
1} Bulldozer 32  ton 12
" 2| Bulldezer wIRlpper 32 ton 12
. 31 Bulldozer 21 ton 20
. 4] :Dump truck 720 - ton - 30
¢S] Dump truck 8 ton 54
. 6| ‘Dozer shovel 2.0 n3 7
"7 | wheel 1oader 3.1 m3 11
8| Backhoe Hyd, 1.2 m3 -]
9| Ordinary truck ' 3.0 ton 15
10 | -Truck crane - Hyd. 50 ton 2
11| Truck mixer : 3.0 n3 6
12 |. Concrete punp éar ’ 40 m3/hr. 2
13| fTracter and Trailer 30 ton 1
14 |. Water tanker . - 8 ki, 3
15| Fuel tanker 8 kl. 5
16 | -yibration roller 15  teon -5
17 | ‘Tamping voller 13.5 ton 4
18 | Road réller 10 ton 4
19| Soil cohpactor 22  ton 4
20| Motor grader 3.7 n 5
21| Boring machine max, t50 o 20
22| : Grout mixer and pump 200 1. 20
23| Crawler drill 3 1in. 8
24 | Rock breaker. - | 4 ing 10 -
35|  Log drill w/sinker 1.5 in, 30
26| Ppick hanmer 30
37| Povtable ai¥ compressor 17 m3/min. 20
gg Concrate mixer ' 0.5 mg 6
2% | Con¢reté bucket . 0.8 o 3
30| Concreté vibrator . flexible 130 ¢ 5
31| Concreteée vibrater flexibié 40 ¢ 10
32| Concreté vibrator | nmoul type 5
33| vibrator roller. %  ton 5
34| Reumer @ - 80 kg 15
35} Afr tamper L S 30
36| Centrifugal punp 8 in, 5
37| Turbine punp 3 n3/min, 5
38 | " subnergible pump '8 in. 5
3% |  Subnergible pump 4 in 5
40 | . Submergible puap, .2 in. 7
41 | “sand pump " 1 n3/nta. 6
- 42| Diesel generator - ! 500 kW 2
43 | < Screeaing plant - : 125 t/he, 1
: !iﬁ 1m3 x2 1

Concrete plant
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79,537

“Table 6-2 CONSTRUGTION COST OF BILI-BILL DAM ; -

T : %6?&1. _f#feig& : . local

Work Item ¥nit Quantity Amount - | Currencey: =Currency

| (x103:ﬁgs) (xio3 USSS (x103 Uss)y

i. Civil'ﬁorkg | =__- . |

Excavaﬁioﬁ | ad 590,000 5;266 . 2,609i 2,657
Embanknent w3 | 6,260,000 42,205 | 28,771 | 23,43
Spillway L.S. 1| 32,150 R leéssbi '?15,554
Fqundétipn | L.S. H 9,000 ° | S;QQbf ' 3,060
1§:aké L.S. 1 524 - '27@- 254
H;adr;ce chénﬁéi L.S. 1 7162 o 87‘ 15
Diveréion | i.s; i ‘14,4&6 { ?;390' 7,076
Prepafatoty;wérks L+Ss 1{ 10,377 5{16$_ ; 5,211

Sub-total - = 114,140 56,819 257.35;_‘
2. Gates-&.Engpmépt-J LS. 1 2,63&\ | '2,?3§_j 3499
3. Réad Relocation | ke 19 2,500 '.256: i 2,250
4 Land quuxsictqn ha 780| 5,360 - 5,360
5. H&use_Evacuétion P;C. 790 380 o 380
6. Relocation of - P.C. 1 _zéo_ji . 56§ " 35

Pumping St. RN B : ;

7. quineering§§e;y1cé L.S. 1] 10,990 " 7§,19§:; E 1,800
| sub-totar (-1 | - - 136,708 '}f.éfsé;ﬁsil-‘ 67,545
8 ng::f:;encf LeS. 1 go,§b§ ' ‘.10,374_ 10,132
Grand-total (1-8) - - 152,214 71,677

{1
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Table 6-3 MAIN CONSTRUCTION MACHINERY FOR
RIVER IMPROVEMENT

. dNo. ﬂachinéry_ 7 Capaclty Unit
{3 o ' 5
1- | Dredger- 800 PS 1
2° | anchor'Barge 35 PS 1
3 | Wheel Loader - 2.1 nd 3
4. Wheel Loader 1.2 n? 4
5 | Back Hoe 1.2 a3 4
6: ' Back Hoe _ 0.7 nd 4
7! Asphalt Engine SpraYe4 200 1 1
8 Asphalt Finlsher 2.4 - 3.6 m 1
. 9 Road Roller 10/l23t6h |
% 10 Tire Ré11er 8/20 ton 1
1t Vibraticn_koller - 257ton 5
12: * Soil Campabtor 90 kg 10
13: .aTamperk 80 kg 10
14§ Bull D&zer 21;ton _ 8
lSi .Bull Dézer ll%ton . 4
16 Dﬁ&p Téuck ) Brton 90
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Table 6-4 CONSTRUGTION COST OF RIVER IMPROVEMENT

: Total 'Ebreign é ' ichl
Hork Item- Unit | Quantity] Amount Currcency. | Currency
. (x103 us$) | (x103 ¥s$) | (x103 uss)
1. Civil wofks _ IR
Dredging | o3 816,000 2,685, } . _1.371?- 1,314
Excavation nd ,1,320,000 6,559 3,443} _ 3,116
Embanknment m? 210,000 1,565 "?GIé i 804
Filling a3 360,000 1,043 507 536
Sodding w2 | 347,000|. 441 - 441
Revetmené n 5,400 732 - ; 732
Groyne P.C. |. ;5& 123 - : 123
Sluice P.C, 2 44 z 42
Drainagefditch m l,éOO 69 ‘3&: 35
Groundst1l P.Ca |. 2 405 19 386
Diversion channel |a3 | 80,000 352 176 176
of S. Garassi i : i :
Preparat&ry works LS. : | 1,402  =631§ 11
Sub-total - - 15,420 : 6,944 8,476
2. Gates P;C; T 2 42 - ' _42
3. Land Acquisition ha 43 1,376 - 1,376
4. House Evacuation P.C. 85 204 - 204
5. Englnecring Sexvice | L.S. 1 2,885 2,488 197
B Sub-totalt (1 - 5) - - 19,927 9,-43'2 10,495
6. Plégi:::;ency L.S. 1| 2,99 1,415 | 1,575
Grand-total (f - 6)| - - 22,917 10,847 | 12,070

—
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CONSTRUCTION COST OF WATER SUPPLY

Table 6-5
_ Total Forelgn Yocal
Work Iten Anount Curxency Currency
| o (x103 vss) (x163 ys$) (x103 us$)
1. Civil Works:
" Gate-controlled
divisioq,gorks . 197 36 161
Sand basin & : o
Tegulating dasin 238 70 168
'-blpeline & appurte-
rant structures 8,981 4,535 4,446
Preﬁatatoty worgs 942 © 464 478
~ Sub-total 10,358 5,105 5,253
2. Cates & Eéﬁipmeﬁt
Gates 42 - 42
buctile éa§é¥£ron .
 pipe, : 17,151 17,151 -
Valves 4 44 -
Sub-total 17,237 17,195 42
3. LandgAcquisition_ ' m - 11
43;06%pénsatibn i 80 - 80
54 Egg}ﬁeé;ing:ngyige - 3,153 2,727 426
Sub-total (1 - 5) 30,839 25,027 5,812
6o Physlcai_cdntlngeﬁcy 4,626 - 3,754 872
35,465 28,781 6,684

" Grand~total (1 - 6)
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fable 6-6 CONSTRUCTION COST OF TRRIGATION

~Yocal |

: - ‘ ._TE?%T“"‘”FBrefkn ) ,
Work Iteém: 1 Anount Currencey CUrrency
(x10° ussy (x10 uss) | (x10% vss)
1. Mafn Works : B _ f
Work 1 (5.C. & R.F.). 5,400 718 6,622
Work II = (S.C. & R.F.) ! 5,400 7187 | 4,622
Work III- 5,833 684 4,849
 $.C. & R.F, - 5,400 778 |7 4,622
Kampili wain channel 433 206 227
Work IV 6,214 1,008 | 5,19
SiC. & R.F. 5,400 | 778 4,622
Bf1{-Bi 14’ connecting channel 648 161 487,
BL11-BS11 existing channel 166 79 87
Sub-total’ 22,847 3,558 19,289
2. FEnglneering Service 3,160 2,640 - 460%
— ; L _— ]
Sub-total (1-2) 25,947 6,198 19,749
3. Physical Con;ldééncf 7 3,892 930 . 2, 962
Grand-total (1-3) 29,8§9 7,128 _ 2?,7}}1

Note: $.C. & R.F, = Secoadary Cﬁahnelfand‘Relévadt'?aéiiiiiea

1
t

*
e
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Table 6=7 CONSTRUGTION COST OF HYDRO POWER
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Total

Foralgn

Iocal

Work Itenm Anount Currencoy Currency
(x10° us$) (x10° us$) | (x10° uss)
1. Civil Woxks
Intake 49t 270 221
Headrace tunnel . 152 87 65
Penstock 525 254 271
Power house 6,156 3,426 2,730
Tatlrace channet | . 1,021 24 497
Preparatory works 835 - 456 379
i Sub-total 9,180 5,017 &,lj6-3 :
2. Cates & Penstock 1392 | 182 210
3. Generatlng 5,955 5,590 365
Equipaent :
4. Transnission Iine 3,640 2,320 1,320
& Sub-station : _
5. Enginaerlng éervice 1,885 1,613 272
Sub-total (1-5) - 22,052 15,722 6,330
6. Physical Contingency | 3,308 2,358 950
Grand-total {1-6) 25,360 18,080 | 7,280




- 98 -

T T ; 4 . _ .
0$°TT [€7°6 |88°6 1§veTY 404 98IV [6E7 [ wet1T |06°C {6707 Tw.mn 2200 | 7289 _mn.z €025 [$0°9y TYL03
!
-~ Jeeo - 156%0 - |s8%0 - 8211 156wz |69°¢ lg1v9 | = 140%0 LUR-ICRE |
- lezo | ~oyseto | EUUTSed e 108*bT {Cete 85721 [co€  |6670r [ie°2 | NOIIVOTNSY
.. . ) | . A . - : - o . . i WIHNWnW
- 80°1 - vt B A k! - 1220 S - ¢l Ti%y  pBESET {¥8°S. [0£70Z [Z¥Ty 06°¢€T WALYA “IVIRISOAONT
- N R i B : o — - B 3 TYAIDINGR
0SYT [9€y |88°6 |96%s {£47¢ T{ie's  (6e7r lsétr osc. 26 [20°0 €570 |11°0. {080 {9700 [66°Y | INDNEACHENT ¥EATX
- 18T | = gsete o~ fsetg - sent - et [versr leetzz Pormen Lgowe {see9e |stosz _. RYQ
01 |1°07& | 2" [ vDtL ) DU § 90X | 2% | v0t& ] <001 foeotd | 4971 {972 ] eotT tdna | 01 | o aLT oom
$667T 661 £661 2661 T66T 06671 584 T 8861
06°cy |22z |26tz |96zz €36 |wzty |osrt fuzte |esto f.ﬂ.n B1°0  {zzer- | 97009 | 657508 | 10°862 1TVI01I
s20 [8T°T I T T - - - o letens dzzest {emee WHOI=OWARR
6676 L1z [ = {v0"0 [wz°0 |e6I1 - - - - - - 1£6729 [09°8v [g6°ET ROILVOTRY
% N ‘ s 133ans
41°0 | £8°0 420 €971 - - - - - - - = o1 l6Ltwt [ 16798 | NRIVAM TYINISOANX
N A % TVAIDXNLR
pree . €972 082 {1972 268 - 17°2 {7t LTt 190%0 OETO  |'6TS0TIZZTT 1€67w0T | 81799 | L°8C | INTRRAONDY ¥EATX
$0°97 |42°0Z: Lov-0z [99°8T {20° €z70. 620|171 - js8T0 [€8°2 - - |steote {9zmest | everse wva
o1 (a1, |od v o | ot | v} 01 | v0td |0t |0 || e | o ——
L8601 9861 €861 . | --9B6T - | ~Tg61Y 861

(s30 507% : 37Ug)

LS00 10Ero¥d ZHI J0 INIWASYNESIA TIVANNY T=/ 279FL




- 99 -

1
257z 857 §0°z {81 lotez  legtr (st |eet1  |zweor {zieie |ise9z |ezete |szezz |e1vwz Tvior
- - - - - - - - 66°¢ | 6L°1T |1z°7 lgtreg - - VANOI-~0BARH
- - - - - - - - 9¢*s [ X A8¢ T6°% 961 LTy LT T NOTIVOTEAT
XT405
- - - - - - - - 71 18 [ T A 4 11701 e8°1 (50 TIIVM TYTEISOANT
® TV4AIDIND
25°z 87 §0°z [€8°t 91z [98°1 |szor |ssTr |10t0 [80%0 w070 [£z'0 {OT°0 070 | INDWEAOSDN ¥BAIY
- - - - - - - - 17°0T | 68°10 {$1°41 |o0gv91 [55°S1 |89°wl RV aF
.ma anw abe -rye LYY ] ema ame -l sme ame o ama e A m
o i § 27 o1 oL 27 ot d f= k¢ o 1§ 21 ot d 2t e ¥ § a7 e ¢ WAIT Xzom M
§661T 9661 €661 2661 1661 0661 6861 8861 |
{GRANIIROD Y
9281 £1°vt |0ES  |69°z |#vez  |12°T  |99°0 [£°z  191°0 6670 22°96T | 97T | £67zET 1Yol
080 - - - - - - - - - |s0zz |eere  |zevst VIEOL=0CRY -
£2°1 - 210 6270 - - - - - - £5°62C SL°67 029 NOIIVOTRIL
x732n%
879 20°1 - - - - - - - - legmoc |18's  i£0°sT | wIIVM TYIEISHGNY
: A ¥ TVEIOINIK
6671 Zs°1 1007y l€8°T |9Z°z |61°T 1€0%0 {0Z°0 [91°0 |66°C |lL0v |1Z°9Z |95°9T1 | INTWRACEDT HAATY
yye1l 66711 |9t°T . |Lo%0 et*o jzot [197¢ |i1°% - - iTceeT isstee {9169 RV E
Iu.h .U.h U A lo.h .o.d Iv.h ..0 u 0 lm ’D.Q .U.h ™ h .lu.g . .Ulh - ﬁg
L8861 9861 $861 v 961 €861 z861
($52 01X 3 37up )

LS00 3I8VE TR J0 INIWISUNESIQ TYANNY Z=-¢ 97198l







£

- 100 -

r O

Mokassar
Strait

o
e
2]

._g 'Epkn1

5 TFkop&md ?
' Bili=Bili Y
DamSilest Jenelata

Weir S _ River
| n-am

PROJECT ARPA




o~ 101~

(mm)

Rainfail

Rainfall (mm)

- 200

800

600}

400

200

800

600

400

] Malino

prer- 24

i L-'” "I_nllfql'ké Bili-Biti

JFMAMJJIASOND
month -

Sungguminasa

JFMAMJJASOND
© month . ’

Ul; ung Pandong

T FMAMJJASORND

month

~h—l [ ]
JFMAMJI JASOND
month

U Fig 3. -

MONTHLY RAINFALL RECORD

L






7 TN T
. ._;,m.w‘_ ,%fm” 5

AND RESERVOIR AREA

Fig. 3-3
GEOLOGICAL MAP OF DAM SITE

A ) A i : .. . /- . ey + !
wihL S ! y y ; o ‘ :
H ) / i NN ’ g B o) H / ; - | . &
HiE " B L 3 ; N i i L] " ' - ] -V ) it ~
il 2y . 4 L - 10
i} G’ Al o A : i "t - ‘ vy ) 4 /’ -!
S e e y e Ny N ) i B - J e [ k.
SR < A Ty 3 . v\ ., e (1 V. s { ... .y Ay o] ,_.r.fM’u_
‘, v g [ . N N ! L 74 %n P 3 e L - ~ ;
e vy, , ) . N ..[. . QI K—, -«.U'/.\.\.
il p 4 WL ’ o+ i ) % b.. - ) 3
- o ™ g N
o © //”/.1/.\/.., ;
; [y 3
o S PO . N

Py

At -l Sardd

Mty Liwd woba |

e R %e d FldLapfu Rt Nt Bracein modr
»
-
L3
o

Waie Salmwimy Pxk 0 Catm woak Mufaters or

Th
e
# th

Eard vnes

Py wcl

Tarcach Feports UGra
it
Wz Wefamem]

LEGERD
4
y o the g

aunour

-
nnnnn

trcatar oF

Lecatiop of ha

20w

L %)
-

o Bem
-
—
P

o 1 Ly ar
L

T EL Te or
L

P 8

[

LTSN UL N
i- -l
ol 3
_lr -l ke Rada
.
i- 7!
.
L
Eurdr
- b

- LEREL S g (L1

Tuiacray

thiisrn
Terd-ay







- 103 =

IS
T T
e
i.\ 2
oy
T AL

810 OUHISIND et

CRALY

IJII...\\\.H..;
CN393M

. ?13- 3"4

GENERAL MAP OF THE JENEBERANG
"RIVER COURSE

)




- 104 all

ON UOIIINS .
008 O 4002 4O §! ,.o_w_ xo_m_,.
m P o owoy  [abpug oamc@am&:j; Teg WRANG]
A A |

I

S,
2bi6B4q

3-3

Fig.

PRESENT PLOY CAPACITY OF

JENEBERANG RIVER




- 103 -

L
H:882i
GH+@T0

Helght
- 80
-70
8.0
-50
-40
30
20

" R-8o

H:4 7138

6.8 K GH:457

H:9288
GH:8.06

5o 150 160 do bom

250

Distonce

Height

R
H13 593
GH:8.44

Ro (80

8.0 X

40

(=

T
150
Distance

200

150.'.. s;o.

Helght
180
-1Q 0
- 90
L 3.¢
- 7.0
- 60
- 50

L
H2TTI3

GHI7 584 10.4 X

()

30,4
0OM

280 150 100

Distance

Fig. 3.4

CROSS=SECTION OF THE JENEBERANG RIVER




SONIIR0S " OBRUIRK) e

a—,
W0 BULST meve——

JeAN

[~

. /.._uiac:qn , . L ELER

_ - 1o6=

ALID ONVANYS ONOTD

wa g v £ z

EXISTIKG RIPARIAN FACILITIES
OF THE JENEBERANG RIVER




()

()

=107 - -

i
"
i
i

. LEGEND:
& Hearng Point

%5 {nundation Area

O Boundary of Calchment Basin

Fis . 3-8

INUNDATION MAP OF THE
FLOOD OF JAN,1976




- 108:~ '

H

(0B61-9L61) 0SOUIWNBOUNS - [10;u10y VoA KIUIUOH

(S461—6961) Oubpupg Bunln & .- - ualiog Buiddo.s

FHNOS

e s salase s sanw
I I N N R

T T
- v8 iem A_VWM

&
4]

-
=72

. puwos

L

R 2
i T
;

AQQVd

AON

120

dag

bny

Inp | unp | Ao 1 ady | JOW | Qo4

uop

-9

Fig. 3

PATTERN IN PROJECT AREA

PRESENT CROFPING & RAIN FALL




- 109 -

Tello S.5. JUNE 1981

Lood  (MW)

4 6 8 10 12 14 {6 I8 20 22 24
: Timathn

Fig. 3-10

DPAILY LOAD CURVE




- 1147

e

P . i:,.‘:‘-..'
A 0y S ,
SlF P

MixAESAR STANT

: i
: . !
« 1 : €313 Wil Poddy Finld L )0ry Poddy Fied

' . 1
[ VUSSR A S )

e ... BB ly Land
. Coo o =23 Open Space L _Jwitage
B EF Forapt e .. ot
) Fah Pord : ’

Pig. 3-11

i LAND USE MAP

P
EI §
s F



—

i

- 111 -

Ground Height

£Llm

4.01~

o

/|

B

N
o

1.5

L.O

o

" Cily-Side Area .

200 300 - 400

500 Rp. |
Assels (x 109 Rp.}

Fig- 3-12

RELATION CURVE BETWEEN GROUND

“HEIGHT AND THE EXISTING ASSETS




- 112:=

km

Fig. 3-13

LOCATION OF THE FIRST STAGE
URBANIZATION AREA

™
R

»



(’1@ .

o~

- 113 -

Ground
Height
MS.L.m
3.0 , T
i
|
!
f
/I
A Mounitala Side Area
2.5 y, i
//’ . /
el . "
_ P 7 ﬂity Slde Arad
. I _
2.0
1.6
O
10 20 30 40 . 50 60 70 80
value (Rp.x 10%)
Fig. 3-14

GROUND HEIGHT

RELATION CURVE BETWEEN

ARD ASSETS

IN THE FIRST STAGE URBANIZATION AREA




- 114 = ¢ -

115

FT, S

105 £

Crest of Dam’lEL.m)

100 T

X '

90

15

14
10
S

3 N —

(%) 8yl

Fig. 4-1 -

RELATION BETWEEN IRR AND DAM

P HEIGHT




= 115 =

{ 2w} bRy Iypng
<z _ oz . A ) o . ¢ 9
(oW} ApodoD-  adosug
¥'% 00s o5y o0Y 0sg eor ‘..‘_o\_..u oo Ll o0t o oo."
ey *$9° %2 o0z M 000" 0009 Audedel $604015  |0JO)
698 OLD YLRRZ oG T
es1°9cc | weo-zz 001 <= 000TO0 B0 A1ond0y 8004045 GAIIVIS D 0%
oroiw S ORGI 0 0! ! T BO0- , UC[s0Z11d
1697268 | - gu9L1 0 001 SWP0O-000 9y | . £V 000000852 Ireztin
6TT LT BE = F -2 [-3%-1.] 1044ueD pooy 4 '
89 ¥OZ | zew' Ty 0'06 "
Hepwl 2. Th &5 ~”
vl 8¢ G189 508 T 2
18229 1979 o s QOwL T e
P9L9t 910 o oL =y
PYSEPS o088 2 0" 59 09 2
9984 ges ! 0 09 m
1861 L8L°0 -1 M
© ° o‘os 2
W o0L% . SW 3 -1
004015 BEIY | AT oM
] 1 "TUMTN IWI | oot
o e WE OOl T3 TR ,
l\\\\\\”\. WQ'20) 73 TITm A
\\l\\.\\w WOSOl 13 dsea) wog
. ‘ ‘. R YT
Loz

Fig. 4-2

RELATION CURVE BETWEEN ELEVATION

AND STORAGE CAPACITY

—




~ 116.~

<0 000 000 vOE

4V 000 000 29¢ 880101 o101

-8bpadls emp3 | -

OO0 000 9571/
[041u0D POOI 4]

3

3
o
4 s
| =
b -
g 8%
ol 5}
ga8d e
olc »
i &lo) i~
og, o0
J _i
wi s

NW e

U 000 000 8562
C UOUDZIIIA 0}

water:
EL,_T4.0m

Industrial

Water

L.W.L.

Municipal &
frrigation

060 000 68
- judulipas

EL. 39.0m

AT LN

Fig. 4-3

ALLOCATION OF RESERVOIR STORAGE

e t®



- 117 -

-

CA*384.4 km?
NG Proposed Biti Bili Dom
G —
For Municipai Woter
Jenelato R.
CA®226.3 km®
: = - . . .
For Bitl Bill Irrigation System ¢ Bill Bili Intake
CA=13.0km? |
| == £ '
\For Kampiti lrrigation System
f Kampill Weir
AV ,
_ Makassar Siroit
LEGEND
D— COIchmenj Areo

CA:= _ _
——p: Irrigotion Channel

e 'Pipel‘ine
"1>‘ [?ig‘ a,,&

SCHEMATIC DIAGRAM OF
WATER UTILIZATION SYSTEM




=118 &'

DG |

- BLE1 ! 8L | FrLAl .
Q] zwm._.anPhHMmLHq.?_:b .ahm.z_ohn VLo W VR4 O]NIC| SV L LW Y[W[&]T |ol_ Niois| v Lo WY[W LD o_nﬂg slwl2felwy _... alz} )
r - e . “ s
0%
_lr.- . A
. 1 B
: I
! -
L “ oo
- Mc.
o
MO} ARG ——— -
P P L TFEY — Fosi
cca# - ooz
008 508 00
me B00 600 e
O 002~
0000 o0l
0 VARN a o

aINTos[v]L(c mivin]diL

QINTOIsIv L [L[A[vW]d 2

giNToTslv]e]ein]vnlale

dinjolsTelLi 2Ny .._?;h_,Ez_.ou_.m?qh_la_kqh:bmh

o6 |

&ié)

LA

L6

0.6

wokw Apguow

Kopjnos Mojju}

Figu 4-5
VARIATION OF REQUIRED STORAGE

0usie pasnday







~ 119 -

L
"
Legend
b . ' Callagin
PR S > foxeggeretadl)
B seve @matte

Clt

River bad
daparits

“'AE TARETTELANGIX -

Tarsate fan

_' g GI. °iL° .
;wwu.louo:c//
o onoge S

5
LOMPOBAYNEG

YOLCANO
CALOERA
AR
END

81 '
. \\:7~__/i :
-
16
10
PR ’ E,Mwoumo
‘%0 . 85 ' B o3 6o
Fig. 4-6
9. ! ? Jum _ - : DISTRIBUTION OF COLLAPSES AND

LOCATION OF PROPOSED
SABO DAMS







- 120 =

23UDISIC

(W) Q02! 008 00t 0
¥ jutod ¢ wiod 2 iu10d | Jured S
4 1 1 g3 E
-
Wb g NP8 w m
\.. ” qu :
(um3) N
OO0 1) T2
- 0
ce
Qo
~ = m
Il g2
= 2
£
0061 1
HORH
we
[SA] JDIOM
Butsuoy “xpi)
oooz1
~ pupg %o0g Aq
P04 12A9T] I3IOM
N
120 JOIOM. JUeSad

a8




- 121 - -

8
50,00

3050

e >

Seclion A=A : o o

15.00
£
]
19.00

Section B8-B__ 299

' Drainogs Hole
Aok

“““f:{ . . 21.50

Fig. 4~8

GENERAL PLAN OF SARO DAl

.
- \



{

3

(i

- 122 -.

Stdndord Project

Flood

2400
§ 300 (1400}
Jenelata
3700 | Kampiti
3700 Sun qgﬁminosa
3700 | Whole Bosin

P Y

Design  Flood
N qomroned)

Proposed Dam Site
{ Bili~8ili)

300
(1 400)
1000 { 1400)
Jenelate

2300 | Kompiti
2300 Sunggumingso

2300 Whole _Besin

NOTE Figures show 'disc'horge 10 loin the maqin s!reém.

R }:shows the peak dischorge at Jeneloto.

'( ) shows the peok _dischorg_é ofter dam conirol.

. Unit s fn’;&

Fig. 4-9

STANDARD PROJECT AND DESIGN FLOOD
(50-YEAR RETURN PERIOD)}




~ 123 °~:

RELATION BETWEEN COST AND DISCHARGE AT KAMPILU

&0

o
=]

| -

Cost (10%RP)
-
o

———,

301 .
o River Improvement 4
20 F—— - B, - . o
10 4 R Am comi_ruc'tiioo'
' PO TSR
il T 1 _'
1000 - £ 2000 3000 0 -
‘ Oischorge ot Kamplll(n’tl”/s}
RELATlON BETWEEN DISCHARGE AND
L Lo HOUSE EVACUATION /LAND ACOUISITION
ord  Houses
(M) lres}
1,500 500
~ -2 3
Sso SRR R0 17 AU S BRI
' AN . RIVER)
1,000,000 4 N~ e //ﬁ s
L {DaM}
% P _.
-n&'&m“// S0
g : iboe b
>’%‘—-—~0Hm\‘ i ¢ A
1000 1500 2000 250 2000 3500 4000
Dischorge ot Kempifi (rri’lsii_ Fig. 4-10

LEGEND

H: Hosse Evocuolun _
Lioleg Ao OPTIMUM SHARE OF DESIGN PLOOD
BETWEEN DAM AND RIVER




- 124 -

(D YINOK IPATY WOI3 20ueISTA

oz

U < §
L

t
]
' \
\ J \ ;
.. H N X
Voo \J b
) I b
[ T
|
L B
__, _M ,, } Teuuey) posodoxyd
,, ~_ d h_ 19U0EY) JUTISTXG —= = =
N I ANIOFT
i
S/gUO0E 2 $0 20404oR MOl _
|

-]

$/4W006 30 2DIONISIQ MO

oo..H
002
00¢
o0Y
00%
009
004

Q08

006

00T

002
00f

0o
161039
009

00<

(z028*wdo/a3) ada04 IATIVEIY

Fig. 4-11

COMPARISON OF TRACTIVE BETWEEN EXISTING

NEL

CHANNEL AND PROPOSED CH

s

-

-




- 125 ~

UNUNS PANDANG CiTY

LEGEND
—maAaAy—  REVETMONT
Frrirerrr o GROTKE

jat SEMCE N~ {FRL{JR)
—————e DRAKBGE DITICH

WARKASSAR STRAIN

Flga 4“"1‘2

PROPOSED ALIGMENT OF
THE JENEBERANG RIVER







s,
N [
g g

..126-.

{MSLm}

LEGEND

| UPPLR REAGROPF SECTION O 4"
o, XIS S CROWN (MaMT S

e ETIS QI SO SiOL)
— o mm  SXHETHAD WLAN OF RS LD IO
- o EAGETEE WA OF LEPY LR L

WER REACHOF SECTION NG aeh

LEFT JINCBERANG. RIVER
-y ame O PER ST fed)

— e DTS OME CAOWS LEFY SO}
— o RXAOTING WEAN OF et Lo o]

ame b home  EXIDT O MLAN OF LEFT A0 W0

IGHT JEMCIERANG RVER
— i COTIOE DICE CROWMAT OC ) |

s XTI KL CROWN KT BT

— . CRHETIE MEAN OF BT wARDARE
—aima CRHTIG WAN OF LEPT LMD B [

P S —

(s ]
(o T3 mrindien

sa¥ (odr Hesorenme lt s [{oor
Heosy Joar HesnHontia Y ovs Hoos
at Jenr ass Hoa
vor feat Hirs sy Hred
28 faer Hyse ate Hane
H €2+ [ray Hets ik Hrne
aar 381 [T ) a1y an
Tas s Hird L1 ] i
oer Janr Hine ot Hodr
s Judr Hess it six Hamr
¥t st Hedr s R,
ass fots Hers ae Hose
¥t jerr Hent 11c Hes
Heore Jonr ate Hews
Hts1 [290 [ty ose Hoavr
Hyee (210 Haak att Hoers
age [ers 1y Hawm
L] 0 H o4 iy Haetr
es Jeor Hues b Hen)
£Y ] [} ise llo_l H ez
(133 (e 0% Haignn 1 Hoane
Hax i iss Huio 1341 o3y
How 1] s Hacone £ (1N
£y |¥s wr Hegwan esr By
1 lu (%3 e Hoizes vy Qo
A{m- H : s i Hes se PEY HeRNe " Hyag
SHITR: H 1] i [ X i Hn‘ Htirid{ oK f1:3)
1. 6" i LI L) -a‘ ¥ 5% Hentidi M #fd "
S T R R
L €
18R e It 00 RED UL Rt diti i i 3k
et ileae Heoe Has (st Has lag {aen Porons iy Hew
£ avd Hesw MHuye 31w 1% ae  jor ik Howse E] s L1
<ot [joss Havi et {sd Hboa od Howd Hived H s He»
—fill Hese Heae (58 [ 3 es |3y Hasr Haive H ssr Hos
sRyoER TEE] L Hey L 13 Ha% 5% (TR ]u.l H T *
v ade Hece Hre log r  {en
B Iﬂ‘illt 15y HOF [ (® (3] (1] H
Eites Hevra Hear Hes' [er rry e
ju¢ Has Heo fae LT
*5% Myt Ess fas Han  jiv
Hore Hess Hew [ £ jay
ive oI HEY % RMonx [33
ifvan J!’u Hts Jos Her [os
Efeoe Havs Hoe oilcn nler ocob »4
[ sas Ysnr s ®e o bn aler o
[ ! Y gt o B2 ¥ o
Haews f{ovr Hae ‘i" - -
T eie Hoov it n'n RES o8 b
IR PR Fe v THii w9
Hoeo e He u}u tHoa a0 »
ke flaex [ v S 067 4
ffrer flaae [ior '4u s3> ro; S0
eIy Hass How ot s flsa wifsn
H " Hie e Hee .Ea -
. y L. L
- 4 LY
IR §atig e

Fig, 4-13

PROPOSED LONGITUDINAL PROFILE
OF THE JENEBERANG RIVER




- 127 -« -

W N

 ebprag o...oc_anoc:w g »._oﬁnm coqum SOYODBY

0051

: . (AIUD IBUUDND JOIDM, MO )
napm tdwoy g adpug psourunBiung UIIMIIG SIAYODIN

N . 3
- ) o . m
PR £
3
=2
e oo 2. B CUE N g
=
o
B I A
o ‘s I
€ i -
~ o e S > 2
Had w
e
™~ :
S an
—_
oe




- 128 -

slsuuey> afvutrap jo #autod Je(ane syl Aoys & puw O QNIDIT

Ei!a ukv

DN %// AR

T3COW ROIIVINDIVO

ST, ///////////

IOVLIS YILvm LLLNO

4100

Fig. 4-15

CALCULATION MODEL AND

OUTLET WATER STAGE
{PRESENT SITUATIGN)




- 129 -

Lo s o
B

LEGEND | _
Method I. To make use of the Jeneberang river
Method2. To make use of the Bili-Bifi irrigotion chonnel

Method 3. To exevate o new open channel as 0 conveyance route
Method4. To insicll @ new pipeline

Pumping station

Sunggumingsa Bridge

Kampitl Weir

Fig. 4-16

THE MUNICIPAT, AND INDUSTRIAL
' WATER HEADRACE ROUTE







Wy 96104d8tH IR
NERL ENEEN

3

RITTN

8

- 130 -

(G ite] FES
PROPOSED CROPPING PATTERN

Fig. 4-17

{3} 9INCIRTILA] LOFN

. B .
280 AN 330 deg | bny N une mnE Wy JON |_ qa _ uoe
T _ _ ' ! 1 | 0
H .\..G. ".-.--lw.-no. m.hu.-...u...._._ _.....!rnl. e “ { m _ m 7 |
-1 9% 9 ol oL . - T
%2 | -5 gez 2|
/ ! _ LN = oot
] ! 1;..
_..\ oo
4 65 %, 1009
9re 4 .
! . 162 —
K \ 5 |[oce
’ ] o_
g 95T 0Ty s, 5501
19 ] 4 R
i -
. Lo
. A 851
il
(33
L62 652 9%
4%
8¢
Q00314 PIB 4
2 [T
ApRDy UOSORS Lo
S
1 |

£}




~ 131 -

BILI-BILI IRRIGATION SYSTEM

From Biti-Bil Oum

KAMPILY {RRIGATION SYSTEM

. ot .
232 "IHE 19.7 BVaee ??Bue
B vt ey I
GOWA W
(3812 bal :
[ 100 ]
|
5 250} {733
(180M} . § g EEE} [0 065 10300
‘-s"&“\ - 1417 r 56 ' g a{gs‘:u'fm
=10 H { ¥ gr [3%%
" $ g (]} asiz (63207
[30 | - [40_| o 100 xkee
' ¥ g2 [55%
in 8l0
m _", *-
0. 038 | ] e 10441 1[5
ﬂ 3038 Biale !3_?5_??’ @] Eg
¢ laial
B8P3 (¥ 10 i
| ey B85y B B35 (38 B3 ]
{0202 3gans
€68 2 i as! syt Jesar jésaz 5a3 esAs T
) 107 0.9 O ‘ﬂﬂ1t:?:% E%E
fH_-*_- _ . : ve_ | [283 71 [
s , el 28] B ke
T [REAT At 94 -
meﬁélf__*y) : ‘
U .Pondag E 0 129 ] n . 28840 isT
T 5. 2 us] {036

AREA LT R
DVSCRARGE [a /et )

58] it nsss {150
[0.229]

Figu 4-18

DIAGRAM OF DISTRIBUTION SYSTEM
(BILI-BILI AND KAMPILI)







- 132 -

ViNUMYES Nd [30mg

15/98 09/68 SO/Y8 ¥9/78  8R28 28/i18  18/0861

=
2
g
[
oL e
£6/26 /16 16/06 06/68  68/88 88/B z
j A, ; i _ m | | | =
! ,@ _ ! : | _ “
, 4 | _ _ <
! ,“ w m * . gL =
“ _ - - v 198000 D 1161 00 ...”
i 1 i iGN : i
” _ m _ %5 010 . . . w_ a
_ - o il
_ _ N ] _ ] ,‘ ¢ %| A
| { B : i =
i 1 . | : s 1 258 wl
! 1 | Ca =
W | (281 .oi:ﬁwumL K yooass - ﬁ z
m | _ R di s — 00€ 2
m | | | !
% | T PNES (e m | | !
asbip gmirg PR aog “ ;
| o | | | |
i _ _ . _ . M
] o
m _ 00S
! { o ~
| | 4 8
[=%
. _ | 009 :
A A ]
TOue 1o | i 00L
{TOA HYAYTTIM) MW
s - !.\a..




- 133~

Pitwrong

LEGEND

===~  Proposed Line

——  Existing Lins
5 Powst Station (RS- RRS)
O sub Stotion(s.s)

Veacran S.S d?cmkkél

Gowa S. @

Bakoru HRS

|
.

Pare Pare SS.

Tonoso I §.5.

Tonasa I S.S.

Borongioe 9.5.

0Ky
LK piit-giti H- Ps,

Fig. 420

TRANSHISSION LINES




{ Y

(,

- 134 -

Internal rote oF return (%)

0.35

b -ﬂf' —® -
c"“"/ -
S S _/‘#
14,0 0.30
-4
L= 0
i} / \
: /° _ ‘ .
13,0 .o\
\\'\
12.0

20

30

40

30 60

Moximum available dischorge { m¥/s)

Construction cost per KWH { US$/KwWH)

Fig 4-21

REIATION BETWEEN IRR AND
HAXIMUM AVATIABLE DISCHARGE




N

sl A3 b L ) & 8 3 3 1)

70

%0
- 20
- 1O

o

e

1980

1579

1978

FIMANITY

TOIN G P TRTATE T TATS IO TN DT T TP M ATM J TITATSTONTD

[U Ul -

LW.L. EL. 74.00m

L
%

NW.L.EL97.60m

XA

| 977
L M A M A N P AN Y Y TAISIOIND |
._r—-a-'

y

¥s:

R AR T ASCRTRTEM LML

{my) 2omod vonw Aqvopy

EE 8 8 ¢ g g e ©°
o ' (#7000 ) 08i0438(p
1 9A8) JIIOA JoAIeEeY $10011040 uDsw Aivop

Fig. 4-22

OPERATION DIAGRAM OF HYDRO POWER

Y s

T,
st






- YR e YRS EEESS
S TR A s
ol A AT AN
: e _ U - e X
- 3 s 3 N 4 N )
_ a8 o 5 ,..,L AT ¢ ~
= , A 3 e

By
i

e

2
bt

A WA % P " - :
j R R | IR " Vidas §
) / > L= A s v
iy ] AT, : T T, .
- A M oy N VA P/ . e
- g PEGRY ; ¥ A Bt )
. [N [ i - o Lo \
o3 - . s A .
5 d , o~ - Y & D - A LA WA e s
£~ A ! s o :
. A {1 by ™ N pn .
o : .
- = % i A R - A
4 : o e, S il e L
. F g ’ AN

LOCATION OF BILI-BILI DAM

AND EXTENT OF RESERVOIR
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GENERAL PLAN OF PROPOSED
BILT-BILI DAM
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PROFILE ALONG AXIS OF DAM
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 Fig. 5-4

FCONOMICAL GOMPARISON
OF DIVERSION TUNMELES
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Fig. 5~5

ROAD RAISING SECTION
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