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Table 3-5-| Hydraulic Elements of Standard Cross Section of Rive
B
s —
_ bz
e
=y
7 é,E _o] nie : 0.028
A n .
(/ nz : 0.040
bi d = f.20M
Part Q T h bi bz B Vi Vm Qi
tm) {m) {m} {m) {m/s) {m/s) {m3/s)
No. - I3 600 2.51 ! .87 i.38 415
800 /1200 2.87 853.5 90.3 250 2.05 i.52 525
1,000 3.20 2. 21 .64 635
No.-11 1,200 3.50 2.36 1.76 735
No. -2 600 2.44 2.08 .47 400
800 I/ 950 2.80 76.0 80.8 250 2.27 .63 508
1,000 3.10 2.42 .76 638
Ne. - 5 1,200 3.38 2.57 | . 88 700
No. - 4 600 2.44 2.18 .52 3ge6
800 [/ 850 2.78 69.2 74.0 250 2.38 1.68 483
t,000 3 .07 2.54 | . BO 572
No.+ 2 1,200 3. .34 2.70 .92 660
No. + 3 600 2,40 2.30 I .58 380
800 1/ 750 2.72 65 .2 70.0 250 2.51 .74 47 0
1,000 3.02 2.68 | .88 560
No.+I10 1,200 3.28 2.84 2.00 645
No. +il 600 2.38 2.72 .58 385
800 1/ 700 2.69 70.0 74.8 250 2.4 I.74 475
1,000 2.98 2.58 | .88 365
No. +i9 1,200 3.25 2.73 2.0l 655
I : Slepe of River Bed.
Q ' Design Discharge.
@1 : Discharge of Low- water Channel Section.
Vi @ Mean Velocity of Low - water Channel Section.

Vin @ Mean Velogity of the Wha'e Chonns! Section,
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Table 3-5-2(1)

Construction Cost of River Improvement Work

(Case of 600 m3/s)

Unit Cost (Rp) Amount (103 Rp)

Ltem Quantity
1. Main Civil Work 1,654,000
1) Preparation work ..S 117,000
2) Embankment work 492,300
No.-13 km --- No.-3 km
Left 163,000 m3 900 146,700
Right 208,000 m3 900 187,200
No.-3 km ~—— No.0 km
Left 77,000 900 69, 300
Right - -
No.0 km --- No.10 km
Left - -
Right - -
No.10 km ~-- No.19 km
Left 19,000 m3 900 17,100
Right 80,000 m3 900 72,000
3) Bxecavation of high-water channel 98,000
No.-13 km —~- No.-3 km
Left 122,000 m? x 250 15,250
Right 204,000 m3 x-% 250 25,500
No.-3 km ——— No.0 km
Left 28,000 m3 x-% 250 3,500
Right 180,000 nd x 3 250 22,500
No.1l0 km ——— No.19 km
Left 70,000 n? x %— 250 8,750
Right 180,000 m3 XA% 250 22,500

4)

1 .
(Other — of excavated earth of high-water channel is included in

the abdve Fmbankment work together with its cost)

Dredging Jow-water chanmel

Estuary —-- No.-3 km
No.~3 km ——— No.0 km
No.10 km —— No.19 km

500,000 m3
170,000 m3
163,000 w3

850
850
850

708,050
425,000
144,500
138,550
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5) Bank protection work

No.-13 km —— No.-3 km
No.-3 km ——- No.0 km
No.10 km —— No.19 km

6) Bridge protection work
Bank protection
Dredging
Heightening of bridge

7) Miscellaneous

2. Land acquisition

No.~13 km ——~ No.-3 km
bike
"High-water channel
No.-3 km --- No.0 km
Dike

High-water channel
No.0 km ——- No.10 km

Dike

High—water channel
No.10 km ——— No.19 km

Dike

High—water channel
3. Eng. & administration
4, Contingency :

Total

600
180
5300

543
32,000

60 ha
242 ha

27 ha
142 ha

(Rp)}

m 74,000
m 74,000
m 14,000
m 74,000
m3 850
500,000
300,000
500,000
500,000

(x103 Rp)

94,720
44,400
13,320
37,000
67,382
40,182
27,200
76,548
187,100

30,000
72,600

13,500
71,000

207% above (1. + 2.) 368,000

20% above (1 .42.4+ 3.) 442,000

2,651,000
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Table 3~5-2(2) Construction Cost of River Tmprovement Work

(Case of 800 m3/s)

76

Item Quantity

Main Ciwvil Work

1)
2}

3)

4)

Preparation work L.S.
Embankment work
No.-13 km ~-- No.-3 km
Left 237,000
Right 300,000
No.-3 km ——— No.0 km
Left _ 12,000
Right 93,000
No.0 km --— No.l0 km
Left 26,000
Right 44,000
No,10 km ——— N0.19 km
Left 45,000
Right 136,000
Excavation high-water channel
No.-13 km ——— No.-3 km
Left 122,000
Right 204,000
No.-3 km —-—— No.0 &m
Left 28,000
Right 180,000
No.10 km =--- No.19 km
Left 70,000
Right 180,000

m3

m3

m

ﬂ13

Unit Cost(Rp)

Amount(x103 Rp)

X

X

N

ECE S

P3| D2

900
900

900
900

300
900

900

200

250

250

250

250

250
250

2,012,000
142,000
803,700

213, 300
270,000

10, 800
83,700

23,400
39,600

40,500
122,400
98,000

15,250

25,500

3,500

22,500

8,750
22,500

(other-i of excavated earth of high-water channel is included

in the above Embankment work together with its cost)

Dredging of low-water channel

Eastuary ——- No.-3 km 500,000
No.-3 km ——— ¥0.0 km 170,000

No.10 km ~-- No.19 kin 163,000

m3
m3

m3

850
850
850

708,050
425,000
144,500
138,550
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5} Bank protection work

No.,-13 km ~—- No.-3 km
No.-3 km ~-- No.0 km
No.10 km ——~- No.19 km

6) Bridge protection work
Bank protection
Dredging
Heightening of bridge

7) Miscellaneous

2. Land acquistion

No.-13 km —~— No.-3 km
Dike
Highwater channel
- No.-3 km ——— ¥No.0 km
Dike
Highwater channel
No.0 km ——— No.10 km
Dike
Highwater channel
No 10 km ——— 19 km
Dike

Highwater channel
3. fng. & administration
4. Contingency

Total

(Rp) {(x103 Rp)
94,720
600 m 74,000 44,400
180 m 74,000 13,320
500 m 74,000 37,000
67,382
543 m 74,000 40,182
32,000 m3 850 27,200
L.S. 99,148
189,100
62 ha 500,000 31,000
242 ha 300,000 72,600
79 ha 500,000 14,500
142 ha 500,000 71,000
20% above (1.42.) 44,000
20% above (1.4+2.+3.) 527,900
3,170,000
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Table 3-5-2(3) Construction Cost of River Tmprovement Work

(Case of 1,000 m3/s)

Ttem Quantity - Unit Cost (Rp) Amount (x103 ﬁ;;_
1. Main Civil Work 2,671,400
1) Preparation work . L.S. 188,000
2) Embankment work 1,310,400
No.,~13 km -~~~ No.-3 km
Left © 322,000 m3 900 289,800
Right 405,000 m3 900 364,500
No.-3 km ——- No.0 km
Left 57,000 m3 900 51,300
Right 128,000 m3 900 115,200
No.0 km ——— No.l0 knm
Left 105,000 m3 900 94,500
Right 131,000 w? 900 117,900
No.10 km ——— No.19 km
Left 91,000 md 900 81,900
Right 217,000 m3 900 195,300
3) Ekcavating of high-water channel 132,750
No.-13 km —-—— No.—-3 km
Left . 122,000 m3 x-% 250 15,250
Right 204,000 w3 x %- 250 25,500
No.~-3 km —~— No.0 km
Left 28,000 w3 x 5 250 3,500
Right 180,000 m3 x-% 250 22,500
No.10 km —— No0.19 km
Left 180,000 w3 x-% 250 22,500
Right 348,000 m3 x-% 250 43,500

{other %'of excavated earth of high-water channel is included in
the above Embankment work together with its cost)

4} Dredging low-water channel’ _ 744,600
Estuary ——— No.-3 km 500,000 m3 850 425,000
No.-3 km —— No.0 km 170,000 n? 850 144,500

No.10 km —-— No.19 km 206,000 m3 850 175,100
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5) Bank protection work

No,-13 km —- No.-3 km
No.~3 km ——— No.0 km
No .10 km ~-- No.19 km

6) Bridge protection work
Bank protection
Dredging
Heightening of bridge

7) Miscellaneous

2. Land acquisition
No.~13 km --- No.-3 km
Dike
Highwater channel
No.-3 km ~—— No.0 km
Dike
Highwater channel
No.0 km - No.10 km
Dike
Highwater channel
No.10 km ~—— MNo0.19 kn
Dike

Highwater chammel
3. Eng. & administration
4, Contingency

Total

32,

65
242

32
142

600 m
180 m
500 m

543 m
000 m

ha
ha

ha

ha
ha

20 %

20 %

(Rp)

74,000
74,000
74,000

74,000
850

500,000
300,000

500,000

500,000

500,000
500,000

above (1.+2.)

above (1.+2.+3.)

(x103 rp)

94,720
44,400
13,320
37,000

40,182
27,200

133,548

197,600

32,500
72,600

1,500

4,000

16,000
71,000

574,000
689,000

4,132,000
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Table 3-5-2(4) Construction Cost of River ITwprovement Work

{(Case of 1,200 ﬁ3/s)

Ttem Quantity Unit Cost{Rp) Amount(x103Rp5_
1. Main Civil Work 3,442,900
1} Preparation work L.S. 242,000
2) Embankment work 1,833,300
No.-13 km —— No.-3 km
Left . 410,000 wd 900 . 369,000
Right 457,000 wd 900 411,300
No.—3 km —— No.0 km .
Left 107,000 m3 900 96, 300
Right _ 217,000 m3 900 195,300
No.0O km --- No.1l0 km _ '
Left 185,000 m3 300 166,500
Right 239,000 m3 900 215,100
No.10 km ~-- No.19 km
Left 133,000 w3 900 119,700
Right 289,000 w3 900 260,100
)] Excaﬁation of high;water channel
No.-13 km ——- No.-3 km
Left 122,000 w3 x % 250 15,250
Right 204,000 m3 x% 250 25,500
No.-3 km ——— No.0 km )
Left 28,000 m3 x% 250 3,500
Right 180,000 m® x % 250 | 22,500
No.10 km ——— No.19 km
Left ' 180,000 m3 x% 250 22,550
Right 348,000 m3 x % 250 43,500

(other‘% excavated earth of high-water channel is included in

the above Embankment work together with 1ts cost)

4) Dredging of low-water channel _ . 744,600
Estuary ——- No.-3 km 500,000 m3 850 425,000
No.-3 km ——- No.0 km 170,Q00 m3 850 144,500

No,10 km —— No.19 km 206,000 m3 850 175,100
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5) Bank protection work

No.~13 km —--- No.-3 km
No.-3 km - No.0 km.
No.10 km ~—— ¥o.19 km

€) Bridge protection work
Bank protection
Dredging
Heightening of bridge

7) Miscellaneous

2. Land acquisition
No.~-13 km ——- No.-3 km
Dike
Highwater channel
No.-3 km ~—- No.0 km
Dike
Highwater channel
No.b km ——- No.10 km
Dike
Highwater channel
No.10 km ~—- No0.19 km
Dike

Highwater channel
3. Eng. & administration
4. Contingency

Total

(Rp) {x103Rp)
600 m 74,000 4,400
180 m 74,000 13,320
500 74,000 37,000
217,382
543 m 74,000 40,182
32,000 m? 850 27,200
L.S. ' 150,000
L.S. 178,000
204,100
69 ha 500,000 34,500
242 ha 300,000 72,600
5 ha 500,000 2,500
14 ha 500,000 7,000
33 ha 500,000 16,500
142 ha 500,000 71,000
20% above (1.+2.) 729,000

20%Z  above (1.42.43.) 875,000

5,251,000
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Table 3-5-3 Yearly Construction Cost (1976 Prices)

Unit: = 105Rp

1978779

1979/80

Case 1980/81 1981/82 1982/83 Total
600 m3/s 73 240 850 782 706 2,651
800 m3/s 88 268 1,009 942 863 3,170
1,000 m3/s 115 330 1,302 1,232 1,153 4,132
1,200 m3/s 146 403 1,759 1,513 1,430 5,251
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fe i Tnb L R4k n,

FioBars, IR TP iRl Ss oMb E 2 v,

LasLaas, kit @ithErcf L cd, ko b sm, ki T
MEE KD B LW IRHARA L e EE LT, TRREEREHO AL OHEL
s+ 5o b3 BB LR bRLE, '

L€, Thiddow, MlEHEE R EEDiERoET B lLoflas o
HETD L, Fhuh e b, 197 LERMEK, kG HECZESTEsEHEER
Lo CHEBEBIIETT DR T2 Thdo B, Fig3— 6 LICRT LS, 2450
ha OFMET 1,896ha0GILEFE2AEBATHE, L Lad b, KiHiOoRRE
B PR L, 4T QBRI BUREEIC DT, KB B % R
BEAETEOC, L OHMAEZT ILICELESZLERD DL,

LUAS TANAMAN REBOISASI & PENGHIJAUAN DI DAS ULAR
SELAMA PELTITA I ®/d IT TH 1976/1977

REBOTSAST
K.P.H./BKPH. Lokasi Th. TFanam Joins Luas,
SUM. TIMUR T
Serdang Silinda 1971/72 Pinus/Mahoni 100 ha
Marubei T 1971/72 Pinus 50 "
Simacik T 1970770 & 100 "
1971/72 o 130 o
1972/73 " 165.50
1973/ 74 " 70 "
1974/75 u 150 "
1975/76 " 200 "
1976/77 "o 2 50
AFK NA ULI
Seribu Dolok Simacik IT 1973/ 74 Pinus 205  ha
1974/75 " 669 "
1975/76 8 60 "
Perluasan Simacik 1974775 n 383 "
Marubei TI 1974/75 " 33 "
1975/ 76 " 100 .
Gaja Pokki 1976/77 " 34.80 "
2,450.30 ha

JumlahRebois asi




C”

PEN GHIJAUAN

KECAMATAN Th. Tanam Luas.
SUM, TIMUR I
Kec., G, Meriah 1971772 50 ha
" 1974775 45.50 "
1975f76 65 Y
AREK NA ULI
Kec.Silima Kuta 1971772 50 "
1972/73 386.25 "
1973/74 30 "
1974/75 189 "
1975/76 300 "
Kec.Dolok Pardamean 1972/73 150 "
Kec.Dolok Silau 1973/73 220 d
1974775 111 "
1975/76 300 "
Jumlah Penghijauan 1,896.75 ha
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F oy A, B JCRESH xS Hi s Lo TH OO B KRLE
B wHELLAR L 9, Buaya Ml £ Karai 08 6EAEFE8) 5 kno 3550 45
CEERET L,
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KEBOESR S amT, HRPICAEBORSBOES I XKL 6me LF8 3
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F 17800 EieoTund,

{iy &z a9yt

110000 oWEMTAD LI, HilngFar Lo TTa sEKBOKE
— OB ABANABCER — FLav 4t RAHCHES S EBROUT A B
AR STHHNIRHTHD D,

CoFPERBEREL VWA CALOMEAIG oL, TO2ES #Biex LT
i, MMBEOEE»SHBI LT, AlFf 2B L (3BA T2 LEXED S
9, tHROBRBEOBBEIAESECEDLLTE), COMBOREIBVWESIY
9 5mTH 5B,

& ad4 r OHE

Buafa PN

HEix ey 4 OBRBEERI AETUREERE cORZUE Lo TR Y
FRHLOBBRIHRCHANCEL LTw 5,

LETTofea 7 - HF— Y v 7OFRERLE, COoBHIEI LS noRLE
Hhh o, *OTHOBEEE EERATRLIVEHBSKET, THRAORLLE
LhoTsh, *HEOFEINR KA ImbIFE6mTHE, COmDEZITOH DL
OEFUERBOTHBCEIRAZER 2T It RoME»Brohisnh s, Lo
AELZNEBIHFCBRFCHAMK ATEACHHOTC, o1C, COE&L & VA
FiE, BEAH20PEI O mBEoBnravcahid, FAaRGgCHETHTHDI
FHEFE N B,
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3.7.3  WHERS O
(1) Buaya # 4 #1
iy aa>»29—GH
Favi bty ]l 0kn oM@ Buavalo iRt £ < oW & H
MEERRBW AL, e, Kotarin Ly OB PR BE T2 5,
rEbopHlsr L EAREZILEBEOLO T, ChbRIFFCRECHAK
BATWLIY, HEORBEEL TR a2 ) — b BBEHEATH IO TS 5,
Lis Lieit, BHE LCOMBASARR LTWAEBLABDT, KFAOM
ROBAXEETE 5 L9 LB ARORELSBHBEL 59, BHOWII
HEBRYDE Buaya JIi & Karai M E OB GA Y b TIROMIBCRD LA, 20
BEAKFImTEr NP cest, COPEABNORH YR > TEOfFML 7
v 2 THBLEND B,
(i) = 7 o8
FavArohBHCRLASHEK IOt 7 g2 {758 7ELT
FlTasEBbhd, LLaht, to&@HEsM-TKRECO L n R BY
THLENRSH D, & LEKOBER, B LEHE LToBEIER T B LHEA
REBEE, ROBK & LT, TBRBE s 5 ch b oo SR aTie i K
REHBVWEBEIC L > THRBET~NE T 5,
iy »=n¥H
Bk DB e L CIMNB R B LT 5 FEX SO COBRBLT s+ £ 4
FrrapreafHEE L CHATESATSE D I,
(2) Karai # ~ X
() =298
Karai HoHe i GRPD D 5T CHRBEERELE L xn, T, W
FUBTGE Buaya N0 & B9 Lz b R it e B 7o,
(it =78
Fad At OGERC RN RO O 7 48 24T FADT T E LT
FIATE 5eBbh b, ©0HERS FwnkLKFCEDR T 5,
COFTHNOBAE T = » 23 b, LOWHER > TRAR TR+ e K
BAhkTHBBAD L, HLRKOME, HLHHE L ToREER T 5 L1
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Wi X s A, i, ERBK sl bschboHBoRREE 2ERTNE
T D h,
iy <~ xr®
Karai o @ A s 9 20 FEMHOERIEZBRR L 6N,
BLEf & R~ T 8 f TS & T h i, Karai JWo)fhw = 2 ¥ — £ 235 L
7 qnsd 7y aEEToo b, FAaMBOAD, HELIT B R[N

259,
374 ~A4A¥ozrizgHEs3 s fFETHE
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1972419197442 C3 riECE-> THUIAL A XOAMOR]
ﬁ%iﬁ%%?hﬁ,UMrM@ﬁ-mmﬂ#4b@m@¥%mﬁbf i (e -
THHEBDR A,

o, #ADHERTORADHEBCLEALNDTDS I,

FAOEBELTE — Buaya # 2 EKarat# 2 LFLHRh L — Karal &
ADBRTRAEBANDLL I KB ORAE bo>TNDHDT, & aOeilitl Buaya &
AKDM'C@JJL’;ZDCJ::’C&Z;O

Buaya # & & W& L7c 56 @ Karai # & © THIe &
a HEEBIIEEHTE RV,
b Za#HEINANE LT D,
c #FavAtr~oT7e—FRFECRETCDD
d BHEBRrgo2< b0 tBEah i

Buaya ﬂ'ix*)"./n FOWBESEDE A AL T EDONTIE, P42 A T oAk LTEDE
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F Ao RGESNBIBNESE» LS S5neilion b, BuayalyAKib DALE
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Ao, WEEOTOCHOEE T2 EL.7 30 0nilEHLN D,
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Pig3~7-52605L90C, 835 0mOBRUBPITTI00mpEikin
WG T HMEABEERLUVCAMEFAAERE R L, 27500000 & 21000,
000w THB, 7t coff%rk:ﬁﬁmlﬁ@ﬁg}é 110000 o8 JEE & p ki
LDTH B, '

(3} Hsk AR i %h L

xR0k, BEE3ImO 2KOMIME £ Buaya # «a 0P £ Br & 5K

HTiTbha, i, S LOBFHERKC 2V T Pigd—7—4adic h®iRT,

BAGEMEIERTRE R T ES Y 6y —2@ 2w TiThbhi,

Case Design flood Peak discharg? Peak di§ch§rge Combine
at Buaya Dam site of Karai River out flow—
(m®/s) (m?/s) (m3/s) (m?/s)
I-A 1,200 852 348 632
i-B 1,200 647 553 671
I1-A 1,000 706 294 539
II-B 1,000 538 462 573
IIT-A 800 559 241 358
IT1-B 800 428 372 473

Note: /1 Combined outflow = Outflow from Buaya reservoir + discharge
of Karai River.

thAkFEmHE DN TCE, KA Fig3—-7-6, Fig3—-7-TRUFig3—71-8KT
[ A
B Bl Ak w T HoRMBESLZ 2T, HEBOHEERCHIN T 5868l

KERMPROOHLD, ThOLOBRIREART E2D TS D,
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Combined case

Design Outflow from Reservoir Required
Design  discharge reservoir plus high reservoir Remarks
flood of river discharge of water capacity -
channel Karai River level
(m3/s)  (m3/s) (m3/s) (m) (10% m3)
(1 800 600 590 80.50 12,50
(2) 1,000 600 590 83.20 20.40
{(3) 1,000 800 790 81.00 14,00
(4) 1,200 600 671>600 83.50 21.00  Beyond the
reservoir
control
(5) 1,200 800 - 790 82.60 18.50
(6) 1,200 1,000 990 81.20 14.50,
(4 % T &

(i) dtket s Lol
ook R mE e T A ERKERIRERCRTEEI TH S,

Place Flocd Design flood Remarks

(m3/s) (m*/s)

Bandar-Tiga 1,200 (100%) 1,600 design flood of Bandar-Tiga
past maximum flood x 2
800 x 2 = 1,600 m3/s

Buaya dam site 852 (71%) 1,136 design floed at Buaya dam site
= 1,600 x 0.71 = 1,136 m3/s

e nkedin T KOS KERIKOE S Y TS B,

Flood peak Reservoir high
at dam site : water level
(m3/s) ' {(m)
559 82.55
706 83.35
852 83.50
1,136 83.80

H—, Biko -7 Rk Bl ¢ ETRhiIE, BFAMKMLEIEL 84.20
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MEETATHEHS, COBRE, BEROFz v 2l ROL ST Tbh 5 ( Pig.

3-1-4 £EE ),

Bvacuation from outlet pipes Q,=435#»5
Evacuation from spillway Qo = 7400 s
Q=Q,XQ,=1175n"/s 0.K,
(W (kKRS

Z AT A O E PR R T A KRG, BESKOWKES 0 0w
SshBHr L THEEANRS SO ETRIE, Buayag s ¥ 1 + OoSEH#AERKO
e b Einh,

B0 s =700n"s+ L00n s
Where,
800#m s . past maximum flood of Ular river.
T00nt s flo.od discharge. -
1007 s : basic discharge.

Li-#dioT, Buaya® & 29 4 T8 HatBE BN ET,

Q=700n""s X434%X 150+ 100a""s X 434%

= 455701+ 4340

49910
=5000""s
BABOBERFz v Z2ILKDEFHTH L,

MEiEES mo¥MEEL 5,

Q=A-V=a-p¥%. 1.2
(0

Where,
Q=500x""s

A=108715D?
r_1:0.015
1=1/150

here,

1
n

1Y 275442

R %= 04352D% % =04352%x4=174

CA=08715D2=08715%X64=5578



97

then
Q=557T8X 174X 5442=528n s >500m s 0.X,
3.7.5 & B Bt B _

SHEES BT D » T, BB OMNET2BEREor a@BHEL LN LITH
i, et —WiLTtEo bogAMEor s owTHBAT LD ET S,
() F 2 &

F# 2 Buayallid Karai Il &AL 9 LUEA S 6 0Knd b € Buaya il %
MR T L rEEE N S L 0T, EATAE 1 4 0k’ ©, HABOKRERZ
275000000 Lito Tw b,

StEa a4 re LT, #2mBA2250m, BEHS2000mD2 2
- P EAR L ANEEIN D, £ail3 00, b, RS 4 0 mo EREHR
W, BEI200modREHESBr ICREI 1 0nmo GRS L s oTs Y,
FABEREIZ2S0OmTH B, ( Fig, 3-7-9&0)

(20 &l # =

FA AV A P I VESEHCLTHEINLS 0nOFTK 2 5 BENMMY 2L T
LEHEw, Bilga LT, RSl 5m, BEHRG0L000WD 7 4 4 £ 7 Fadi
HmaEns, (Fig, 3-7-9 &#)

(3) Aok

BRI, Bk O AR BB TS L9, # AP RECHIAE2 0 0 m ok
A AR ShD, BAKEOEBI220BALIMo T b, 1L, PRV B
L.szsom@@myvzr&,%@W%mﬁLﬁaoombEmyvxb&a
o dhor, ki v ofEAkI A0 ABHYSLRLEHRKEEZE>TT
w~HE I B, ( Pig, 3-7-9 &)

) Mg _

REDES T I mONKERInO 2FXDOREESZTLN D, CORERR
Ao BRYCEBREIR R EH LN — MO TFHHEOBRB AT 5L 9 €&
PR b, BHEh L Twn 9 i b, ERIE W T Buaya & & € 50 DA
mmﬁ%%ﬁuféaﬁﬁﬁfmmﬁﬁc&#Té5@f3HmM®KQMChﬁ
FAThc Wi bh B bk, TORRE LT, FARBIEKkDOY -2
W LCH B B AR R B, ( Pig, 3-7-9 &6 )

(5) (5 HE KB

MR TR T s BT, KORLKBEIREONM 10 Vo v 2 KK

LR A, cOKURL KRS, ARSmoNMENTmAEA L, ToOHMMET RIS
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(1

AN D, T3 THEET T, AAREIKTRLE KBOFOKRT R 5= ¢+

gy T LN IRA LD ET B

6 HRLFEROME

PRI HE

60y —RCHTLHMBTHEE Y Table 3-7—1EKKRT,

Table 3-7-1 (1)

Construction Cost

Case Design Design Over Reser—~ Requir- Eleva- Const- Remarks
flood disch- flow  voir ed re- tion ruction
arge of reser- high servo- of dam cost
river voir + water ir ca- top
channel disch- level pacity
arge of
Karai
river
/sy ms)  @s) ) (0% (m) (10°Rp)
1 800 600 590 80.50 12.50 82.00 2,327
2 1,000 600 590  83.20 20.00 84.70 2,695
3 1,000 800 790 81.00 14.00 B2.50 2,410
4 1,200 600 671  83.50 21.00  85.00 2,712
5 1,200 800 790  82.60 18.50 84.10 2,631
6 1,200 1,000 2990 81.20 14.50 82.70 2,445

FEHOBZETHED 95, (1), WP ICEOTHRIECH T BREALTS

L rowdMeBREIhAS, 2, Bl LvBloIHE A coF I g4

THEBSRL oR6B R,

Bl THxTHh e,
HTHHRETEDO L 9K

TR 174 RBciad9, L TEREEECHT

B
MiEaIh s,

98
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Table 3-7-1 (2) Estimated Construction Cost {(dam top: EL 82 m) Case 1

Currency Equivalent : US55=415Rp

Foreign  Local

Item ?Eiﬁrip“ Cost currency currency Remarks
(10°Rp) (SU$) (103Rp)
I. Direct
(1)Land and Right 38,000 0 38,000
(2) Dam civil work 1,027,000 148,000 965,580 /1
(3)Con$£ru¢tion . _
equipment 452,000 1,062,000 11,270 /2
Sub-total 1,517,000 1,210,000 1,014,850

1I. Indirect Cost

(1)Engineering &

Administration 20 % 303,400 220,000 212,100
(2)Construction
Facilities - 118,400 10,800 113,918
Sub-total 421,800 230,800 326,018
ITLI. Contingencies
(1)For Direct Cost 20 % 303,400 242,000 202,970
(2)For Indirect Cost 20 % 84,360 46,160 - 65,203
Sub-total 387,760 288,160 268,173
IV. Construction Cost 2,326,560 1,728,960 1,609,041

(I + IT + I11)

/1 : Table 3-7-1 (5)

/2 : Depreciation and inland trans-
portation cost

@%2%%9I$ﬂ2%%ﬂ?ﬁm®mﬁm+ﬂﬁﬁﬂﬁ
—108082%X10°+51386%x10°

—113217x10°R,
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(1) THARTEHOHEBEHM
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Initial f_"i/ Amortization
Ttem investment or
' N (Rp) B (Rp)
Foreign currency 717,518,400 0.0634 45,490,666
"Local currency 1,609,041,600 0.0389 67,591,718
Total 2,326,560,000 108,082,384
i1+
¥/ fcr;ﬁ$EM1:T4Tn_1
czT, i 1HAEFTE=6%
REFITEFE=3%
n B E R M= 50 years
'ﬁED Ts
1.10496 :
A Dwn T, fcr—"—l—?m-—(lOGSd
- 013512
rEi s = —— 0 9
W 2Tk fer 3384 038

(2) HERREPREY
=& A THEX0S
=1,627000000R, x0005
= 5135000 R,

) THB=(1)+(2=113217X10° Ry
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Table 3-7-1 (3) Estimated Construction Cost (dam top: EL 85 m) Case 4

Currency Equivalent : US$ = 415 Rp

Descrip- Cost Foreign Local
I tem tion currency  currency . Remarks
(103rp)  (US$) (103Rrp)
I. Direct Cost
(1)Land and Right 45,000 0 45,000
{2)Dam Civil work 1,227,000 148,000 1,165,580 /1
(3)Construction _
equipment 501,735 1,179,000 12,450 /2
Sub-total 1,773,735 1,327,000 1,223,030
I1. Indirect Cost
{1)Engineering &
Administration 20 % 354,745 256,400 248,339
{2)Construction
Facilities 131,565 10,800 127,083 /3
Sub-total 486,310 267,200 375,422
ITT. Contingencies
(1)For direet cost 20 % 354,747 265,400 244606
{(2)For indirect cost 20 % 97,262 53,440 75,084
Sub-total 452,009 318,840 319,690
IV. Construction Cost €{E
(I + I1 + IID) 2,712,054 1,913,040 1,918,142 =

/1 : Table 3-7-1 (6)

/2 : Depreciation and inland transportation cost, Table 371 (7)
/3 : Table 3-7-1(8&)
=2 .

W 2% 58 o AURL T H HE R B AR

124950x10%4+6135%x10%

Ananual Cost

i

=131085X10%Ry,



£ MEwEAEY b T 5% (dam top: BL 85 m ) Case 4.
My THd=THE FERoRBEHENFERR
1l WEERTRBOESH

Initial fz-é- Annual cost
Item investment Remarks
(Rp) (Rp)

Foreign currency 793,911,600 0.0634 50,333,995 USS-415Rp
Local currency 1,918,142,400 0.0389 74,615,739

Total 2,712,054 ,000 124,949,734
) . w1 (1R
*/ fcr:ﬁﬁlﬁlﬂfﬁzgﬁw
T, i HERTE=6%

WERTFE=3 %

n 1 B 8] =50 years

@E‘Q-’CJ
1.104986
N oL, {f = —————— = (.06 3 4
it cr 17.416
0.13152
o tr, == (.03 8 9
it 2n T fC' 3384

(2) HMERFEHE

— s IHEEXLSS

I

1.227,000000xX0005

i

6135000 Ry
EY g TR =(1) 1+ (2)

—~ 124950X103+6135x10%

131,085x10% R,

102
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Table 3-7-1 (4)

Estimated Construction Cost {dam top: EL 84 m) Case &

Currency Equivalent US$=415 Rp

Descrip- Cost Foreign Local
Ltem tion currency currency Remarks
(103Rp) (Us$) (103Rp)
I. Dirvect Cost
(1)Land and Right 45,000 0 45,000
(2)Dam civil works 1,171,000 148,000 1,109,580 /1
(3)Construction _ .
equipment 501,735 1,179,000 12,450 /2
Sub~total 1,717,735 1,327,000 1,167,030
IT1. Indirect Cost
(1}Engineering &
Administration 20 % 343,500 280,400 240,414
(2)Construction
Facilities 131,565 10,800 127,083 /3
Sub-total 475,065 259,200 367,497
I1iI, Contingencies _
{})For direct cost 20 % 343,547 265,400 233,406
(2)For indirect cost 20 % 95,013 51,840 73,499
Sub-total 438,560 317,240 306,905
IV. Construction Cost
(1 + 1T + IIT) 2,631,360 1,903,440 1,841,432
/1: Table 3-7-1 (9)
/2: Table 3-7-1 (7)
/3: Table 3-7-1 (8)
2

AR o T g = M T o R A P
121.713%X10%+5855%x103

I

i

127,568x10° R,

b iy
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Table 3-7-1 (5)
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Dam (dam top: EL 82 m) Case 1

Currency Equivalent US$=415Kp

Excavation open, rock

Embankment, Zndary dam

Concrete
Reinforcement bar
Outlet pipe
Stop~log

Mise work

Unit Cost Foreign Local
Work Item Unit Quantity cost curyency currency
(Rp)  (10%Rp)  (US$) (103Rp)
Clearing and stripping m? 60,000 20 1,200 0 1,200
Excavation open, common m® 138,500 400 55,400 0 55,400
m? 9,500 1,560 14,250 0 14,250
m3 47,000 750 35,250 0 35,250
Embankment, .coffexr dam wm?  70,000. 580 49,600 0 40,600
Groulling danm foundation m 5,000 12,000 80,000 0 60,000
m? 42,600 14,000 596,400 0 596,400
ton 170 180,000 30,600 0 30,600
ton 20 913,000 18,260 40,000 1,660
ton 40 1,245,000 49,800 108,000 4,980
L.S. 83,240 0 83,240
L.S. 42,000 0 42,000

Construction facilities

Total

Table 3-7-1 (6)

1,027,000 148,000 965,580

Dam (dam top: EL B85 m) Case 4

Currency Equivalent US$-415Rp

Unit WEEEE)“gForeign Local

Work Item Unit Quantity cost currency currency

_ (rp)  (10°Rp)  (US$) (103Rp)

Clearing and stripping’ ®? 60,000 20 1,200 0 1,200
Excavation open, common m3 170,000 400 68,000 0 68,000
Excavatlion open, rock m3 12,000 1,500 18,000 0 18,000
Emﬁankment, secondary dam m° 60,000 750 45,000 0 45,000
Embankment, coffer dam 3 70,000 580 40,600 0 40,600
Grouting dam foundation m 6,000 12,000 72,000 0 72,000
Concrete m3 52,000 14,000 728,000 0 728,000
Reinforcement bar ton 200 180,000 36,000 0 36,000
Outlet pipe ton 20 913,000 18,260 40,000 1,660
Stop-log ton 40 1,245,000 49,800 108,000 4,980
Mise. work L.S. ' 100,140 0 100,140
Construction facilities 1.5, 50,000 0 50,000

Total

1,227,000 148,000 1,165 580
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Table 3-7-1 (7) Estimated Construction Machinery and Equipment

nit price Amount

Item ‘ Capacity Quantity =, (US$) (US$) Rematrks
1. Gravel plant 50ton/hr L.S. 500,000
2. Batching plant 1m3mixer 3sets L..5. 150,000
3. Cable crane 4,50 ton 2 230,000 460,000
4, Diesel generator 60 KVA 10 12,000 120,000
5. Compressor - 125 KW 4 18,000 72,000
6. Bulldozer D7 class 6 80,000 480,000
7. Power shovel 2 m3 P 200,000 . 400,000
8. Tractor shovel 2 m3 4 50,000 200,000
9. Dump truck 15 ton 10 46,000 460,000
10. Dump truck 10 ton 15 23,000 345,000
11. Truck 6 ton 10 12,000 120,000
12. Truck crane 20 ton 1 104,000 100,000
13, Grader 8 ton 1 30,000 30,000
14, Trailer 30 ton 1 60,000 60,000
15. Boring machine 15 P.5S 3 12,000 36,000
16, Grout mixer with pump 10 P.5 2 10,000 243,000
17. Concrete pump 30 ms/hr 1 57,000 57,000
18. Truck mixer 3 m3 3 20,000 60,000
19, Road roller 10 ton 1 22,000 22,000
20. Portable air compressor 110 P.S5 i 15,000 15,000
21. Fuel tyuck & grense car 2 18,000 36,000
22. Other equipment 187,000 5%
Total 3,930,000 CIF

T HHARS 2 ER T w0 BRI O AR 4 b AN C AT 6 4RT )

39300090-393000¢ residual ) %
6

2

=1.179000US S

mWoBE & X Tt 1 =30USSXL000 ton
=30000USS
=12450%10%R,
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Table 3-7-1 (&)
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Estimated Construction Facilities

Currency Equivalent US5=415Rp

Unit  Amount Foreign  Local
Item Unit Quantity cost currency currency

S (Rp)  (10%Rp)  (US$)  (10%Rp)
1. Installation of

gravel plant L.S. 20,750 0 20,750
2. Imstallation of

batching plant L.S. 6,225 0 6,225
3. Installation of

cable crane - L.S. 19,090 0 19,090
4. Permanent access

road m 1,000 20,000 20,000 0 20,000
5. Improvement of

existing road L.S. 30,000 0 30,000
6. Field office m? 500 15,000 7,500 0 7,500
7. Service facilities 1.S. 3,000 0 3,000
8. Engineering

equipment L.S. 5,000 10,800 518
9. Vehicle 20,000 ¢ 20,000

Total 131,565 10,800 127,083

Table 3-7-1 (%) Dam (dam top: EL 84 m) Case 5

Currency Equivalent US$S-415Rp

Unit Cost Foreign Local
Work Item Unit Quantity cost currency Currency
(Rp)  (103Rp)  (US$)  (103Rp)
1. Clearing and stripping n? 60,000 20 1,200 0 1,200
2. Excavation open, common m3 164,000 400 65,840 8] 65,840
3. Excavation open, rock m? 11,400 1,500 17,100 0 17,100
4, Embankment, secondary dam. m3 60,000 750 45,000 0 45,000
5. Embankment, coffer dams _m3 70,000 580 40,600 0 50,600
6. Grouting dam foundation m 6,000 12,000 72,000 0 72,000
7. Concrete m3 48,700 14,000 681,800 0 681,800
8. Reinforcement bar ton 200 180,000 36,000 0 36,000
9. Outlet pipe ton 20 913,000 18,260 40,000 1,660
10. Step~leg ton 401,245,000 49,800 108,000 4,980
11. Misc. work L.S. 95,900 0 95,900
12. Construction facilities L.S. 47,500 0 47,500

Total

1,171,000

148,000 1,109,580
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(2) T B &t
(i) BMHLZ:
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1st year
to
2nd year 2nd year 3rd year

Sep.-Feb.| Mar.| Apr .| May} June| July| Aug.| Sep. Oct. Nov.[ Dec.| Jan,

Preparation work
Main dam
Coffering o e

Excavation —_—

Grouting ;

Conecrete PRI AN S S

FPlugging -
Secondary dam

Excavation

Grouting

Embankment

Reservoir filling .

Feb .,
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LEHEOTHEITIREL P2 5L95), Buaya # a3+ 2 THI BB IR LSO T
172 A2 BTHCHH9, FRAFEE o THRALKOL I KiEEI N 5,

: Construction Cost for Cost for
Case Cost lst year 2nd year
(1.0% Rp) (10% Rp) (108 Rrp)

(1) 2,327 746 1,581
(2) 2,695 835 1,860
(3) 2,410 171 1,639
(&) 2,712 840 1,872
(5) 2,631 816 : 1,815

(6) 2,445 782 1,663
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Table 3-7-2 Annual Electric Power Production

(1) (2) (3} (4)

Year Month Hours Discharge Net Load Monthly k.w.h.
head factor = B.46x(1)x(2)x(}x(4)

(m?) (m)
1972 1 744 23,2 5.30  0.70 541,758
2 696 22.7 5.30  0.70 495,883
1 744 21.1 5.20  0.70 485,423
4 720 247 5.40  0.70 568,711
5 74t 24,7 5.40  0.70 587,668
6 720 21.9 5.25  0.70 490,235
7 744 16.2 5.10  0.70 364,021
8 744 14.5 5.00  0.70 319,433
9 720 18.5 5.15  0.70 406,237
10 744 23.4 5.30  0.70 546,428
11 720 28.1 5.40  0.70 646,955
12 744 27.0 5.40  0.70 642,390
(Sub-total) (6,093,182)
1973 1 744 25.6 5.35  0.70 603,441
2 672 18.0 5.15  0.70 368,907
3 744 22.4 5.30  0.70 523,077
4L 720 25.3 5.35  0.70 577,132
5 744 23.0 5.30  0.70 537,087
6 720 2 .5 5.40  0.70 564,106
7 744 21.0 5.20  0.70 481,132
8 744 20.5 5.20  0.70 469,676
9 720 22.4 5.30  0.70 506,203
10 744 26.3 5.35 . 0.70 619,942
11 720 25.5 5.35  0.70 581,694
12 744 30.0 5.70  0.70 753,421

{(Sub-total (6,585,818)




(L (2) (3) (4)

Net Load Monthly k.w.h.
Year Month Hours Discharge head factor = 8.46%(1)x(2)x(3)x(4)

112

{(m3) (m)

1974 1 744 30.0 5,55 0.70 733, 5%

2 672 30.0 5.50  0.70 656,631

3 744 20.7 5.20  0.70 474,258

L 720 20.9 5.20  0.70 463,394

S 744 21.0 5.20  0.70 481,132

6 720 19.6 5.20  0.70 434,571

7 744 19.9 5.20  0.70 455,930

8 744 20.2 5.20  0.70 462,803

g 720 28 .4 5.40 0,70 653,903

10 744 26.5 5.35  0.70 642,656

11 720 27.3 5.40  0.70 628,575

12 744 21.3 5.20  0.70 488,005

(Sub-total) (6,577,452)
Qﬂ%ﬁ%%%%mlﬁﬁégiigzﬁﬁ1Z151i640Q000mm/wm

EWMER (kw) =98 O-H-vy
c e, O discharge ()
H : net head ()
y  Combincd efficiency of turbine and generator
WHot, O, HEU yEFRFN30m, 550m, 086 *ifgEansn,
MM EHE = 98X30X550X0.86
=1390
= 1400kw ( 1unitX1,400kw)
ETr D,
(i) FAARCG B
TR, BEAMAT L 2m, RO TFAMS1 0.5 0m RO BAKTHE
N300’ s & LTEETT2, + LT, 3000kwod —$t#27I 2 -1
YRG3300KVA ORBEREEL DT 5,
Buaya # & O K HEEH &R, Fig, 3-7-11TAaELR L5 7% Pulo-
Tagor @ &V A 34REM D (1072421 A~ 19744F12 F )AFIGHEE % Buaya

Lot A rCHFEaEsn b LCERLR,



113

REIC » 1 HEMFSE DR R ERENRE, Table 3-7-3 TRLE

Lo, FhE0 1450 6wh B 7.7 Gwh & 7c b,
(i ITHEHRECFHEERY

Table 3 — 7 —44% Buaya BER OB ET FRRCEESRBERMER T, Table
3-7T—5, 3—7T-6RO3I-T-Tik# 4, BEI, HARKSOEBEJNEA2 2
T, eRBCXABEHRM LML 5 & Table 3-7T—-4@xRTL9€ 3700000000
Rp W & 5,

X p A, R E S 0EE L, AITEEFEL1 0% LEBTETHE, THE
KT AES ) THFR TR LRy, BERARIKO LSRRI D,

o 624000US$
: - _ . = 4
GEEWE kg 14,465.00 0 kwh :

624000U8%
-l Al i ] = =
EMERRERM 7.689000kwh 81
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Table 3-7-3 Anmnual Electric Power Production

(1) (2) (3 (4)
Year Month Hours Discharge Ez;d Eziior kaw.h., = 8,46 x(1)x(2)x(3)x(4)
(m3) (m)
1972 1 744 23.2 14.8 0.7 8.46 x 178,822 = 1,513,000
2696 23.2 14.4 0.7 8.46 x 162,764 = 1,377,000
3 744 23.2 12.4 0.7 8.46 x 149,824 = 1,268,000
4 720 23.2 13.8 0.7 8.46 % 161,361 = 1,365,000
5 744 23.2 15.1 0.7 8.46 x 182,447 = 1,544,000
6 720 23.2 14.2 0.7 8.46 x 166,038 = 1,405,000
7 744 18.0 12.4 0.8 8.46 x 132,849 = 1,124,000
8 744 18.0 .2 0.8  8.46 x 77,138 = 653,000
9 720 18.0 3 0.8 8.46 x 86,054 = 728,000
10 744 23,2 8.6 0.8 8.46 x 118,754 = 1,005,000
11 720 25.0 12.4 0.7  8.46 x 156,240 = 1,322,000
12 744 25.0 14.4 0.7 8.46 x 187,488 = 1,586,000
(Sub-total) (14,890,000)
1973 1 744 25.0 14.8 0.7 ~ 8.46 x 192,696 = 1,630,000
2 672 23.2 10.0 0.8 8.46 x 124,723 = 1,055,000
3 744 23.2 8.7 0.8 8.46 x 120,723 = 1,016,000
4 720 23.2 11.4 0.7 8.46 x 133,298 = 1,128,000
5 744 23.2 11.1 0.7 .46 x 134,116 = 1,135,000
6 720 23.2 12.7 0.7 8.46 x 148,499 = 1,256,000
7 744 22.0 11.4 0.7 8.46 x 130,617 = 1,105,000
8 744 23.2 7.8 0.8 8.46 x 107,707 = 911,000
9 720 23.2 6.0 0.8 8.46 x 80,179 = 678,000
10 74 23.2 11.1 0.7 8.46 x 134,116 = 1,135,000
11 720 29.0 5.1 0.8 B8.46 x 85,150 = 721,000
12 744 31.0 15.1 0.6 8.46 x 208,960 = 1,768,000

(Sub—total) (13,538,000)
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(1) (2) (3 (4)
Year Month Hours Discharge Net — Load kaw.h. = 8.46 =(1)=(2)x(3)x(4)
head factor
(m3) (m)
1974 1 744 31.0 8.7 0.7  8.46 x 140,460 = 1,188,000
2 672 23.2  12.4 0.7  8.46 x 135,325 = 1,145,000
3 4k 20.0 13.1 0.7  8.46 x 136,450 = 1,154,000
4 720 20.0 13.9 0.7  8.46 x 140,112 = 1,185,000
5 Thi 20.0 14.8 0.7 8.46 x 154,157 = 1,304,000
6 720 20,0  14.4 0.7  8.46 x 145,152 = 1,228,000
7 744 20.0  1h.4 0.7 8.46 x 149,990 = 1,269,000
8 744 23.2  11.4 0.7  8.46 x 137,741 = 1,165,000
9 720 28,0  11.9 0.7  8.46 x 167,933 = 1,421,000
10 744 28.0  10.0 0.7  8.46 x 145,824 = 1,234,000
11 720 23.2  14.2 0.7  8.46 x 166,038 = 1,405,000
12 744 23.2  12.4 0.7  8.46 x 149,824 = 1,268,000

(Sub-total)

4

EY pFPHENE
2 BEEE DR
oA B (kw)=

i

(14,966 ,000)

43,394,000/3 = 14,465,000 kwh
653,000/31 x 365 = 7,689,000 kwh
9.8 Q.H.y

9.8 x 30 x 12 x 0.86

3,000 kw
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Location Map of Karai Dam and Ular Main Dam
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Fig.3-7-4 Discharge Curve of Outlet Pipe and Spillway Fig.3-7-5 Capacity Curve of Buaya Reservoir
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Case T-A

Design flood =1,200™s

Peck discharge

at Buoya damsite = 852y
Peok discharge
of Karai river = 34805

HWL. = EL.83 50M
LWL =EL.73.00M

Reservoir copocity =21 xigfm
Case [ - B
Design flood =1,20007s
Peak discharge
ot Buaya damsite =647 Ms
Peak dischorge
of Karai river = 553 g

HW.L .= EL.83.25™
LWL = %L,T&OO"‘

Reservoir capacity =19.9% 10® m?



Discharge in second —meter

Discharge in second — meter

Fig.3-7-7 Flood Control by Buaya Dam
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Dischorge in second — meter

Discharge in second - meter

Fig.3-7-8 Flood Control by Buaya Dam
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Case M- A
Design floed = 8OOMYs

Peck discharge
‘ot Buaya domsite = 559M%g

Pedk discharge

of Karai river 24 MYy

HWl= EL. 82.55m
LWL=EL. 7300m
Reservoir capacily = 17%%% 108 m3

Case I[-B
Design flood = BOOQM/g

Peck discharge
at Buaya domsite = 428M%;

Peak discharge

of Karai river = 372m¥s
HW.L.=EL. 80 35m
LWL =EL. 73.00m

Reservoir capacity = 127% 108 m3
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Dam  Profile  (upstream side )

Left Bank c
A | 5 10

_ 25000

_Right_Bank

S

gated spillway  right side spillway
1200 1600, 5800 1200

e ey
¢ 9800

3
ms

| dop top | FWL.(0=136)° J 91.00 damtop
———— , : ¢ 83.50 m v 8350 | 28900
: ! Intake! . ; P !
LWL 1 i : [ : : :
: 97300 i @ // . . i

¢ 72007

1
e VAV : -t » /
S L :34/{68.00 Temporary
305 |~ Diversion Channel
e {4.00x8.00)

Axi
C ..J D . TES _Section._D-D

| ' - i 0 91.00
FWL. HWL Seaction C C ‘.'l'___¥

98430 4 8350 | 8500 ~ - PR ) <X T | ML f of Fowar house
o= v a -~ training wall r
LWL. .. | e i ) .
. ﬁ 71.00 - - X - = . l | o

YT o szoo| |
ST e 2
' : Ty 5700

NTEe2irA TYTTY "7.7 Sl ;
oq’ 5100 19.00 | [ gt
i 70.00 : n 38.00 __. 3%2.00 |

left side spillway

10.00 142.00

Axis

67.00

:;.r——Lmi .
5100 |_18.00 | ~ Top af
deposit |

| _Dam_Plan |
Section A-A _ Installed Capacity

ﬁ\xis L 80.00 . T2.00 L 38.00 e 60.00 o 3.000 kw
. Access Bridge
o .
Ol +67.00
Y R
O
— D=
o
8 72.00
O 3| +61.50 0 10 20 30 40 so™
h‘ -
f‘(\; L 1 1 I 1 ]
—0
o .
=N —
Dom Axis | {785 - - Fig. 3-7-10
(/ _ — i ( Buaya Dam
. . \+8350 +83.50 :
1000 142.00 "~ e 1200 | T6.00] 58.00 - {2.00 Power Station




Fig. 3-7-11 Mass Curve of Buaya Reservoir
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R ESTEOEOTHEE, Tihbbl 97 648HRcRELT2643000000

Rp MEFER TN,

Table 3-8-1 Construction Costs of River-chamnel Improvement

Basic flood Allocation Cost at 1976-prices
discharge {unic: million Rp)
600 m3/sec R: 600 m3/sec 2,651
700 m3/sec R 700 m3/sec 2,910
800 m3/sec R: 800 m3/sec 3,170
1,060 m3/sec R: 1,000 m3/sec 4,132
1,200 m3/sec R: 1,200 m3/sec 5,251

Note: R means river channel. Cost for 700 m3/s was estimated
by averaging 600 m3/s and 800 m3/s.

S aETETBEHOIGR AENC D2V, Fo i BT AHGRS % Ta-
ble 3—-8~2 rowlin: e, Fodt, LKL & Serbajadi @ w1
AP AR ER L2 2@ L HHM T T AW~ Vo 22 7K wi)He—~
SRR EWL, AN &3, MANFZF A0S T8 Fh £ o s k4
He TOE, Beai Lt s SHEORDEIRG S Wi,

2o EfEM s MA S LA THNRE, M3 Tl ko s a0 TN
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Table 3-8-2 Combined Construction Costs of Dam and River Improvement

Basic flood Allocation Cost at 1976-prices Total

discharge o (unit: million Rp)

800 m3/sec N mi/sec %ig:gg% 4,978
Low v Ml s
Lo v B T s
1,200 " R:600 "

D:Beyoud the control by one reservoir.
Lo v 0T mmao
R SR
N T

Note: R means river channel and D means dam,

F(fTable 3-8~ ITmLAL HMBEAB LEBELYRBEL LTHE L, TO/MK
% Tahle 3 -8 —2WRT,
Table 3—8 —1 & ( Table 3-8 ~2 WKRahr THERLSTs L, N0 Y

DBHAE 2T b, # 4 EFHEBAH>EERBEL D, WERBEEROBEON

Table 3-8-3 Discharge Allocation and Conmstruction Costs
for Flood Control by Basic Flood Discharges

Bagic flood Discharge allocation Cost at 1976-prices
discharge (unit:million Rp)
R b R D Total
600 m3/se 600 0 2,651 0 2,651
8oo " 300 0 3,170 0 3,170
1,000 " 1,000 0 4,132 0 4,132
1,200 ¢ . 1,200 0 5,251 0 5,251

Note: R means river channel and D means dam,
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Table 3-9-1 Inundated Area
Unit: ha
(A} Flood in Oct. 1969
Inundation 0.00 0.50 1.00 1.50 ‘over Total
L.and depth — - - — - ota
use 0.49 0.99 1.49 1.99 2.00
0il palm 740 500 200 430 140 2,010
Rubber 260 350 10 0 0 620
Paddy 1,920 1,340 870 980 500 5,610
Upland crops 290 160 30 0 0 480
Others 1,500 540 560 360 670 3,630
Total - 4,710 2,890 1,670 1,770 1,310 12,550
(B) Flood in Dec. 1973 Unit: ha
Tnundation 0.00 0.50 1.00 1.50 over Total
Land depth — - — — - ota
use 0.49 0.99  1.49 1.99 2.00
0il palm 1,160 1,290 380 670 440 3,940
Rubber 60 90 10 0 0 160
Paddy 2,010 1,190 770 1,090 560 5,620
Upland crops 330 60 30 0 0 420
Others 1,260 530 300 310 480 2,880
Total 4,820 3,160 1,450 2,070 1,480 13,020
(C) Flood in Sept. 1954
x\\\\\\\gffifiiion 0.00 .50 1.00 1.50 over
Total
Land depth - — — — —
use 0.49 0.99 1.49 1.99 2.00
0il palm 1,650 1,480 1,080 1,310 550 6,070
Rubber 280 450 190 100 0 1,020
Paddy 2,670 3,250 2,310 2,150 1,760 12,140
Upland crops 470 220 - 100 100 0 890
Others 1,550 1,750 1,780 1,300 1,070 7,450
Total 6,620 7,150 5,460 4,960 3,380 27,570
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(1) &Rk o s

o 8umatra WAV HERC L - TSI d 20N & 52T OB

Ed Table 3-9-2 W,

Table 3-9-2 Flood Damages to Public Facilities

Unit: 103 Rp

Sept. 1954 Dec. 1973 Qct. 1969 Jan. 1973
Ltem Quan~ Amount Quan- Amount Quan~ Amount Quan- Amount
tity tity tity tity
National km km - km km
road 15.6 84,200 0.5 2,700 13.2 71,300 0.5 1,000
Provineial ki km km km
roads 7.5 20,200 3.5 9,500 2.6 7,000 5.0 5,000
Canal km T kn km
13.0 35,100 3.0 8,100 2.0 5,400 - -
Intakes 5 27,000 3 16,200 3 16,200 1 25,000
Dikes km - km km km
5.4 32,400 0.3 4,100 6.2 29,700 0.6 17,000
Bridges 4 32,400 4 32,400 4 32,400 1 8,100
Total 231, 300 73,000 162,000 56,100

Amounts in the table are given at the 1976-prices.

& HE, Mo
a RE#HFoMESAL

ek I AFBEHEA T T LoD 0 X FIR 0T, BXRKEROR, —#

BonEROWER RILHATRE K biswn, FEO—FY b o EEF MEE

HAMBEME L >t hed o208 (Galan, Perbaungan,  Lubuk

Pakam B¢ Pantai Cermin) OFFMEIO VB> EM L, Table 3-9-—

3R L e, il 6w REHME S M L,
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Table 3-9-3 Appraisements of Houses and Household
Effects or Stored Goods

Unit: 103 Rp

Rate of house Appraisements
Kind of house iizt;iEEZiinaiza Houses Household Total-

0 effects or

sggred goods
Farm 65,1 250 175 - 425
Residence 29.2 250 290 540
Shop 2.4 930 1,370 2,300
School 0.3 5,270 1,000 6,270
Officeil g.1 9,300 8,570 17,870
Hospital 0.1 3,680 1,300 4,980
Factory 0.2 3,640 2,760 6,400
Mosque & Church 0.5 2,560 490 3,050
Kiosk ' 2.1 100 30 130

Total 160.0

/1: Public office, meeting hall, post office, bank and scouting house.

FROBMNKBELRI, BFROBEABEIEE TR THwLROBERXRE LA,

Water level

above floor (m) Rate of damage

0 - 0.49 0.037
0.50 - 0.99 0.064
1.00 - 1.49 0.099
1.50 - 1.99 0.137

0.17¢9

2.00 - 2.49

- Source: Ministry of Construction, Japan.

197 SAER 1 D R0 A4 20 Kecamatans PO FREEE Table 3-9-3 @

H2HemTLonFBROFAELLL, | ha i N 0E829HCH 5,
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R, RS OWKEE SR v RO Lo CEE Lk,

SR, WHFEGOFHIIEL 197641 1 B &1

2 An UK B 5 EEHYE

I 5T Pable 3—9—-3 OF 4B =T HEEYXT, T RBEEORE, K

B RFEM ARG Table 3-~9—4 @ THERELH,

Table 3-9-4 Appraisal of Household Effects Classified

by Height above Floor Level

Unit:

136

Height above floor level

Kind of house

Farm house 65 90 95
Residence 56 79 89
Shop 38 63 77
Office, etc.-z-l 54 87 97

98
94
88
99

100 100
39 100
96 99

100 100

100
100
100
100

0-9.5 0-1.0 0-1.5 0-2.0 0-2.5. 0-3.0 over 3.0

/1: Office, school, hospital, factory, mosque, church and kiosk.

W, EREOHEEL DR, AFoBmkEEAE TAWLh TwAERD

EHREL L,

Kind of property

Rate of damage to
submerged goods

(4) Household effects of
residence and farm house

{(B) Stored goods of
shop and factory

(C) Properties of office,
school, hospital, mosque,
church and kiesk

.690

.597

.632

LB BRI A, WHKEG L ha M) ORBYN O, BAEINIL ha &Y

DRMWTEA T L, SRR KT,
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Damages to houses and
household effects and
stored goods per ha

Inundation depth

(m) B (103 rp)
0.0 - 0.49 95.5
0.50 - 0.99 139.7
1.00 - 1.49 160.5
1.50 - 1.99 177.6
2-00 - 2.49 193.7

LEabDHEPr LBLATHORAT LDRE, FMECEEROYEEHI R
oL tts L,

Flood Damages to properties
— (108 Rp)

Sep. 1954 4,043

Dec. 1973 1,795

Oct. 1969 1,690

Jan. 1973 319

() oo g oE

MO BRI HH S B b, BRI L 5REOCERORAYE, FE, Wik
EERUCBHOBKNBEY 52 0 RiEn b icn,

RO 1KY 0 65207, HPERY ha®M9 3 4 ton &%« Bl i, %
ZEKMFILEEW Table 3—9~1 €T &4 9 THBH,

MO EIKC T HDYHHET Pig, 3-9—1 &0 Table 3~9~5gmmr&ﬁu
o TGO R FE A OB IE O KRN € = 3 < v WSS o -
AVEYT g vl — PR R,

BLEDERW 2RO LTEKC L D1 ha b DROBRIRESHRED 2 0 v & o 7 o

R EFEBLCFROWMC T L,
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Fig. 3-9-1 Relofion Between Plant Height and Period of Growth of Paddy
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Depth burotlon O ~ 7O th day 714 87th 88-100 10l « {30 th

{(days} {0~ 54°%) {55+67%}E6B+77%) (78~ 100%)

Case {1} Il to 2 1Q <4 70 % 30% 5 %
over 310 4 20 80 80 20
Ptant Helght ° 1o & 30 85 90 30
Over 7 35 85 100 30
Case (2) 1 1o 2 6 40 o 4
75% of 3 to 4 9 48 23 15
Plont Helght 2 te 6 la 49 26 23

Over 7 () 53 30 23 -

Case (3] ! to 2 4 37 8 2
50°% of 3o 4 9 42 22 4
Plant Height S 1o 6 3 45 25 6
Over 7 15 50 28 8
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{4)

Inundation depth Amount of damage
{m) per ha (Rp) N
0.0 - 0.49 19,200
0.50 - 0.99 ) 54,300
1.00 ~ 1.49 71,400
1.50 - 1.99 72,700
over 2.00 . 72,700

chrh, BRADOERC I HBWMOBEHLS RO X s figa hr,

Floods Damage to paddy
(10% Rp)

Sep. 1954 676

Dec. 1973 278

Oct. 1969 279

Jan, 1973 52

R LA ANRE T ADWE

BOBKB BB A KM R lh, 70 T 2 b IS D AR B 2 L
CBRIN, TR, 41403 -2anBRACHLTH R DI g, BEIN
mﬁmmﬂﬁfmﬁ4»A&Amﬁmnxofm%%ﬁﬁacaummx5Kﬂb
hoo LU, BKIMR G BRANS v b & 0 BRI BT 5 82 A7 15
BEEIR L7, A rAd AT A DEBEIRLTHCHE 9, Frttc Ly
BEKIC £ 5ot 4 0 om a BO6 o B KT B B E T
FEEMZOBACET WM ERO MM imiE® Lwyne &, ho4mE3ony
FETORDTHD9 L0 0 CEREE LT, LADHLBMEC ha % v ORI
HHEKREECRD L 5w Lr, )



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

(m) of production Palm oil Rubber
{davs)

0.0 - 0,49 190 9,400 5,200

0.50 - 0.99 26 24,000 13,400

1.00 - 1.49 45 42,200 23,200

1.50 - 1.99 64 60,000 33,000

2,00 - 2,49 80 75,000 41,200

LE Table @ ToA— A4 fa, A—adria R A ORMHEFBEERE
X oin EIhic,

. Unit price Yield

Kind of crops (Rp/kg) (kg/ha)
Palm oil 120 2,400
Palm kernel 90 600
Rubber 188 1,000

fotTHEs4Do@kic L B —ad A, TAOBEERIRDL SCHEEIHRL,

Amount of damagés (10°% Rp)

Floods

Palm oil Rubber
Sep. 1954 217 15
Dec. 1973 132
Oct. 1969 64
Jan. 1973 18 1

6y BB oA o W
W (A, HGE%ERC ), KRE, PAFo L s e EARAME 0K X B ha 4
b OWEFRITAEONADEM L, BKBBAT—FRTHHENnI CEXEEL
T Table 3 -9 -1 @RTEKDNEE Table 3 -9—2 WRTHMI O R4 K H

BB I T 4 w5, A SR O RS O W R S LIz,
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ORI ABOR KT DN TRERT ER B T H 5,

Damages to facilities in

Floods the plantations (108 Rp)
Sep. 1954 30
Dec. 1973 23
Qct. 1969 12
Jan. 1973 5

6) IBPEinOHE ‘
m%%&bfrv%n:v,$%yﬁx,ﬁ%,ngyy,x§ yU_yE
~2DEBHEPC O THELEE L, Ko F Deli Serdang & #) 5 L E
o HH IR, TR, BilizRT, '

Kind of crops Harvest areail Prcoductionl'2 Unit pricelg
(ha) (%) (ton) (Rp/kg)
Maize 3,055 23 5,904 70
Cassava 2,547 19 31,472 20
Sweet potatoes 1,213 9 15,260 25
Peanuts 4,726 35 6,069 250
Soya beans 1,272 10 1,194 200
Small green peas 515 4 399 200

Total 13,328 100

/1, /2: 1975~data by North Sumatra Statistical Year Book, Kantor
Sensus & Statistik Propinsi Sumatera Utara.

/3t Commercial Office, North Sumatra.

BaRahlFlpo#HFa O ol xkEFHE v T dERRL L &
LTHTEL, hay h LR ETRO L IRHEE L,
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Inundation depth Rate of damage

(m)
0.0 -~ 0.49 0.35
0.50 - 0.99 0.69
1.00 —- 1.49 0.85
1.50 - 1.59 0.95

2.00 - 2.49 0.99

B rOER, BE0 4 EKOBFEIRO L 9T KA,

Floods Damages to crops

(10% rp)
Sep. 1954 115
Dec. 1973 43
Oct. 1969 55
Jan. 1973 9

M EBEHIFLC L R
FokfARIg, BEAKHE SN OBARFEADEEEHO BRI SBELIN D
Firh, LinL, cok s EEEHoEILe L BREY FRCIEET B i
B ELw, BRETHBEOHRARIHK Lo T, CcOHKRIRE, EHOHEH
@%6%&%%%&1%%0$ﬁ§fd47F$77K$H%ﬂﬁ?ééﬁ%&ﬁ
Bipitonicd, LEAOXOBHEELBH L CEEBLHYRO L S CiEE L1,

Losses due to suspension

Floods of business (106 RP)
Sep. 1954 243
Dec. 1973 108
Oct. 19569 101
Jan. 1973 o ' ' 19

(8) ﬁﬁéﬂzVCi ’fﬂ‘k
MM P Wi Medan & Tebing Tinggid 5 .300H % #6008 & AT H M W)k
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FoACR B U EERI Medan D 2 EER, EWH

2 Tnd, ThOPHE, MM L
ROBSBEHUCE W 19764128130, 1AHOoWBEE L THEMN £ -

EAEMELLECLCRDOL 9 efiEahi,

’f‘,l':bh.fl,r ]
Mode of Passenger Passenger Freight car Freight
transport car or truck
{car/day) (person/day) (car/day) (ton/day)
Railway 24 2,100 40 1,900
Highway 3,0001-l 28, OOOL2 1,400 9,800
/1: Includes buses of 600.
A Includes passengers of 14,000 by buses.

COBECE FUEE AR L AL, DEEORAR, DEHEE o

WIHETF, D=, + 3y 7, FBOoEREFLEC L 2BE»LERIN D,

D BREODINAMR
EEEILC L BREONAR oM ECIE, Ko DDREXREE LT
I HKEDWA I 500R,/H
i eREEFPORAENLE: 80%
EROBFERCAMBCR LERESRFH LT, ﬁﬁ%@ﬂkﬁ%?@ﬁ?%t,

TRdtiomy, B4Y 12040000R, &/ 5,
a. $EREOBE T 500R,X2100A/70X038

~840.000R,/H

b, HIHREDBE 500R,X28000AHX08

=11L200000R,./H

c. &t =12040000R, A

2 &t Y o
Wik o a fE &+ &, B
COREIEECHT DA I >THETE 5,
R EBECERBEMMIIT o EHH L TOBmXREATOMRE
» 4EFI1 0
E%D

i L 5ot EmsaroBEmny

WrxBERTH, o7,

3B 22 O R 5 i 2%
i, MARYOFHMBE F %D 100000R, & Lk, ZLT

POFTFHERELBEAET LT, HEEHOMHEAI T L TEEEnA b,

320,000R, &7 b,



IOQOOORp/bVX{L900b7/8+9£00by/ﬂ)><ﬁ1+365
B=320000R,fl
D o=, b T w2, BLEOEBRE L X BEK
BKOBHROBARCEXEOHFEHE L L AHEXATTC »n Tiw L
Tdh, DL RBRIEREH L » SLBBCH o TREL, —BRWKE
ORLBEXHEET I LT cgEr L., o1, SAOAAFT L, FEKH
Hesd s BERREILC L siEoiffgiiche <=, + 3 v 2, RE0EHX
¥B Lo hBEMEE L TvwBkriEE ot ¥nic,
ch OO EECE, Ao i e RTSRFSEIT > EHE LTOH
FEBELHc LT, TROGBER2EE LI,

Ttem Unit Railway Righway

1. Average fare per passenger Rp 500 250
2. Average transportation range

of freight km 200 150
3. Transportation charge of

freight per ton-km Rp 8 100
4. Ratio of business truck 7 _ 40

to entire truck :
5. Ratio of profit to 7 20 20

transportation fare or charge

TORE, B o HREHE LA TREITOMY 132800008, Exok,

a SREOREMROLE T S00R, FAX 2100 A0 X 0.2
= 210000k, H

b FHHOWWMEBLOBE - SR b X 1,900 H X 2004
X 0.2=160000R, H

¢ SADPE I 250R, FAX 14000 ASH X 0.2
= 700,000R,/H

d P77 v 20LA 0 100R, /X 980007 X 150Kn
X 04X02=11760000R, H

LA D, 2) Ry DEHEESTLE, AR, 0 ibe L 51RO %250

oo,o'qup LifgEcs 5,
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BEOWKES L nd, FEMEHRCEEOBAIEIT 195 449 F otk
T3HM, 197341 2AMKRETO6 910 [A¥AC 2O, 19734

1 HEKTZ LHMEHEEShTw 5,
WotT, HUKC 21 HIGNERC L LT TROBY &7 5,

Loss due to interruption

Floods of traffic
(10° Rrp)
Sep. 1954 75
Dec. 1973 50
Oct. 1969 50
Jan. 1973 25
393 iR Pk E
B roSRrHEet LTl L0 4 BKo X« OBWEHEY Table 3~9-6 WRT,
Table 3~9-6 Estimates of Damages caused
by the Past Floeods
Unit: Million Rp
. Floods
Ttem Sep.1954 Dec.1973 0ct.1969 Jan. 1973
1. Public facilities 231 73 162 56
2, Houses and household 4,043 1,795 1,690 319
effects
3. Paddy 676 278 279 52
4. Palm oil and rubber 232 134 70 19
5. Facilities in plantation 30 23 12 5
6. Upland crops 115 43 55 9
7. SusPe?s%on of business 243 108 101 19
activities
8. Interruption of traffic 75 50 S50 25
Total 5,636 2,504 2,419 504
ATFT 3. 4 @ T Serbajadi i 1725 C— 2 AL 1954 Edkkd & & 865



wW/s, 1O9B9AEPADLE 8 540w s, 197341 BEADE &8 4300’ s BUF
1973412 UKD EE 6100/ s LffimwIid, ¥/ 6000 s, BO O/ s
10000 s BOF L2007 s ©E—2 iR T o BREME L §F, 3 34,
13 34ERCS 0 0ELIETI A,

e ohFEE Table 396 wiR-TiEED 4 ko WEHEY B CHER
CHARBEC L 2T 6000 s, 800 s, LOD O/ s BRI L2000/ s ol
G BT B, BB, Table 3-9—6 AT HRAEEORICE 1072
depisk, Ular od i ciTbhh B kM IFe X 208 ATt h tni
v, Lanl, cOPRIEEINENETHL, COMRYERcHETc 2
BotRELBLL 20T, ¥hkEgHEo—D2 e LCR sk C o BEHAY
ATHEOHER Ular NEEORTFRCHT5EETEROKC KNS 5 50 &
e L,

mo BEKBF B T 80L, Serbajadi U ST A —2 KB 600w /s ¥ERLTE
méﬂtoﬁ%KSTﬁN6htl§K60wﬁk@E—ﬂﬁﬁ@%%,%ﬁﬁﬁ
Bio T A8 THofs 0%l T5, oT, ToHRIBYRO 1 /2
Lo Lt hH, COCERERLTIEHEC LOWRAREEFERXHET D &, Table

1-96-7 WRTHEEREXE,

Table 3-9-7 TFlood Damages by Discharges

Discharge Return period Flood damage
(m3/3) ﬁyeat) (10° rp)
400 2 : 175
600 8 1,400
8060 33 5,050

1,000 133 6,620

1,200 500 7,680
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