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Fig. 3-4 Typical Cross - Section ( Ular River )
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Fig. 3—4 Typical Cross - Section ( Ular River)
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zoronEFBEoL L, REtHMoEMERIENORE L4, KR oIREM
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B LOEREO KR MAERECHT ARWHEEER L, AWM ELEE L.
AEIEHIR © 5 &% % Fig. 4 - 1 1CRT .

R, ROREAXBMIE 5D, XEHODRELHO 5HCEM Lic.
it,§%®#Aﬁ%ﬁKﬁﬁ§&mbﬁ#§MK.fébﬁﬁ%%%ﬁ%%ﬂﬁ
TEH L IER LI,

Polowijo (LKTRORIEMA EDBTH WO T, EE» OB LI, BEbLRO
RGN L3rb 2 0 KHNT 5 '

4.2 2 REBEAEEETE LOHTELER

Mkt - 4238 O/ T AL, DADRWREOBWEENEREXKBEHAT 200
PHEETH Do AEHHOMMER ha 240 RFE 250Ky, ZFRHAR 1 0 0Kg & 5
WLt MEEOMMEE, 79 # > (Furadan), %17+, /7= (Nogos) &
% ha B YPAE 4 LE LK, -

REOWIPEE A E L, BREOBAI D o TR BRI R o LEND B,
Ip, AWK EHE, BEREYHERTHSETHERTLS 5,

—F, AETHEMS e WIBAIC 1T BB M R, IR A 2 i
i s, EHEMELE AN ETFRAIL D,

FEE¥REEEN s LOREHEEORMI VOL I ( Study Report ) Kk~ 2%
YT DD

4.2.3 MENES X ORFEEER

o s EEOHN” T~ KRR+ AERIRHREN, ¢
i, BWCRBEAEEHOR TR R, THRKERRTichbh Twnitnizn
Thho AW, KEWL LA RS OKE, B PADNEEOEART I
ity , KA ommiiliETcashntd b o,

AR HOIFR, FRENHCHBINCMELR DL WA AL R
oA LY, WML TW THD 9, FEHHA LM X hicf4 o8 EE
bk Tanjung Morawa ©MEEMI+ > 2 —, HERIEMRIT (IRRI ), BoporfZ¥i
CRIBORBRER S L TR N BTE S A BN KD D5 T B KE T 0 IR
HihHAE Lo

IR AF « TR IEI L, MR DPA DN BEGAR 74 B THEREZET 55808
W, RIS JU4EER Table 4 — L RT. $4, ML VOL
I (Study Report) Wk~NTH %,
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Table 4-1 Crop Yields and Production in Future
Without and With Project,

Without Project With Project
Unit : Unit
Area yield Production Area yield Production
(ha) (t/ha) (t) (ha) (t/ha) (t)
Rainy season paddy
rainfed area 14,000 3.3 46,200
irrigated area 4,500 4.0 18,000 18,500 4.5 83,250
. Dry season paddy
¢ drripated area 4,500 4,0 18,000 18,500 4.5 83,250
gPolowijo crops
 cassave ; 654 11,9 7,800 -
peanuts - o 170 1,09 ¥ 190 : -
soybeans 80 0,95 | 80 -

424 HBe L oHERE L

v K2y TREOMABTS b, A H v TR 1007 ton 0Kk BA
Lfm%o4VF*VTO%$E@AB%M$W¢U1A%vﬁ%ﬁ&%o%@$
BELBE, THCHEMIMECT85 5. |
fbrwe b5 M ERKTREELCH D, BEH 10T ton OREIMAL TV B,
198 0MnL20 0 0FOKORBWEMABTMC LD &, KOTRRBKL AL
CoSE, RIE2 3HEF tond 20 0 OFWHRET I H 4% 5 ton CHT 5
boLRELR D, |
K%mmiofwﬁéhtmsﬁtm@%(M)m,mlxwmbofﬁwm%
BT HTHDH 9, _ ,

K OIEF I RE BRI G, KRRCRTM, HETRMEERe, WXk,
Iﬁ%@%@%m&wﬁm%%ﬁb,tm(@)%prMﬁOO&ﬁ%Lto
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4.3.1

4=3

Kk o K 5F Y F B % B

us¥ - ton Rp.ton Rp..” ton

R HIHME (FOBR > 2w ) 270 112050
MEB (Ao vy — AT F) 10 4,150 116200

HEESH s P OGN
SFHA Rp 1,000

& FEE Rp.lO/E]XGOEI=Rp.600) 1,600 117800
HAEE( N9y — <5072) 2600 120400
Pk #

a. HRE s L OFEE 6,000 114400

b FiKE 2500 111,900

c. AEFEAMG (bx0.6) 67,140
AR B A g O AR BON . 2500 64640
TR 5 9 5% 5% BESE AR LD 64,640

(65000)

MERPEIC R 20 MR ELEMRNE, 197 7=~} 7 OHlFxHT,
I RAHT ton 2% b Rp. 70,000, FERMIET ton 2 H Rp. 75000 & L.

A BT

/1o o

FHE N ADANTRE, TNCy sl oifibh b DADWETRICSLE T
Wi RIARSR & LT, Serbaiadi BT o REHRI N 2,
~ﬁw,4ywxv7meaWA#mﬂMm.5mm%@@mmﬂwgdmf
WS hTnHe, Serbajadi BTN ORESL, 197 14E8AMNB 1974412
AiE @ 3EN Linte <, XEJIEm &R oML o880 & R4, 54
EBKERARODCLEDMER V. 1 97 2ERLEFEL T HRNERETSH S
EnbhTnade o7, FIBT, 2O ELONBRERBRYH LT L ho &
Fho

P ABETEL, BN TR o THELANEREHN 5. Fig. 4 -2,
AR E DDA AAKEEOBBEER T2, ch i HACHH» AN
A, BEIEFOZFEROAMTER LD ATz &2 b, v 3 2lllixdAHn
KR & LT e BiRE b 0TV B End b,
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432 DARWEKE
el OB RORMER k0T, GHE I LERE LR LT, BFOR
FTFRBKT, PARACAKERZHELT 3,
1Y $BIE~ = »® (modified penman method ) %M L <, fEHEAE
R Do
i BBEBLLAENT B,
i DhEDoMroAHTEEELSC,
Wy D oECEBRARYNL 5.
V) TRk TR LT, PARWHAKREEBT D,
BRI ABWEKEDL, FAR 2ot ReE ST, haih 1.1 2.L7
sec £, 18500 ha OrAR IR T2 RRKELBEMARIE 2070/ sec
Ll Do
1.3.3 DADWIE
EABAFHINEL, BEOPAB VR L IR ZTFABT 28T TS %, WK
W OPELSER LK LT, w OB L, i bBHW A DR
MELToRCRET %, iM%, VOL I (Swdy Report ) WX TH Do
(1) WKIe LU
W AT oA, Pulau Gambar, Swadaya, Buluh, Perbaungan, Bendang,

=

Ramonia OFE MK CHRE O & s THBER LB E Likve Timbang Deli BUKTek
BEOMKTOMEET a2z ik kv, MAMBNEMMIE o Suber Rejo IUK
Towntik, RAToREnrndtEnsBensot, BEOMKIT o, RN
AKTH S X b1 1 Ke 080 AR HG 8058 oI 7k1_:vf: W4+ Hndo&T%h, Singosari
Wmim,mm¢awWTﬁH#MW@%&ém5&%@Wkl%ﬁﬁLfﬁﬁé
b,
HAERA T L OMABE S W T b OB AALbh b0 T, RKBE®
BWMAT O RM ¢H, FIRKTOBEC THRICAHBLERZRT DL T,
(20 B K ¥
Bt A A B 18,500 ha 1. Table 4 — 2WARTHRIC 1 0 4l KI &
FhigfiCAKMMcL>T, 8§87y 2t DHMAIN B Fig. 4-3a, AHUPA
HRAFAKEDRRKOE ( 2AOWRAT 20707 s ) O A MWK KE Y,
BAMIKR LI 4D TH B
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Fig.4-3 Diagram of Lrrigation Distribution System

Pulau Gambar

Intake ~“é
<+22.5kmN g
q=1.12md/s “
Qs
Pulou Gambar / &
- 3]
1,200ha| 1.34 m¥% ¥
. q=0.91m3 O o
q=022m%¥ |Swadaya J| | %
& [Intake &
- ©| (+197k) o
Buluh g=515m¥% _Tyqad6mh||_ &
4,600ha! 5.16 m¥% Buiuh Intake -
(+1S.0km} g
R
@5 q=0.45 m¥s Timbang Deli
"E Timbang Deli Intake 400 ha [ 0.45m¥s
5 (+14.3km )
m L—-Perbaungan Intake
Perbaungan - q=6.16 mdA o d +9.6km )
5,500 ha | 6.16 m% 'é FOE™ New Sumber Rejo Intake
$ & ol o " (+4.2km)
=l o q=2.07Tm¥%
wog— @
ol ¥ | 1q=095m% Sumber Rejo
= -
=] 302m¥s| 5 3.02 m?
% = “Existing Sumber ' 700ha Oem/s.
@ Rejo Intake
Bendang g2 L90m3A o (+3.Tkm)
1,700 ha |1.90m3A b é?d na  Intoke :
é "(Eo_zm; National Road
to_Rampah .:: M. Ular Bridge to Medan
Singosari q=078m3s ©°
700 ha | 0.78mYs © @mg)sari Intake
"B (-0.85km)
o
[y
o
o - q= 1.90m¥% Ramonia
o QRamoniu Intake 1.700ha | 1.90m¥s
~
"t (-4.7km)
a
3
g
The Stralt of Malacca
Note | QO ' Intake not to be improved Q ' Planning river discharge ,

@) . lntake to be improved q . Intake discharge
@ . Intake to be newly constructed
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Table 4-2 Irrigation Blecks in the Project Area

Block Area (ha) Tritake

Pulau Gambar 1,200 Pulau Gambar and Swalaya
Buluh ‘ 4,600 Buluh
Timbang Deli 400 Timbang Peli (improved)
Perbaungan 5,500 Perbaungan
Sumber Rejo 2,700 Sumber Rejo
and new supplementary one
Bendang 1,700 Bendang
Singosari 700 Singosarl (new)
Ramonia 1,700 Ramonia
Total 18,500

ST N OB ALK ORA Stk bl & L, EEHe A WHE & LT
KAMME I, AABKOFRADE LI D, RMBAABIL LS KEALLDARN
Akir, o MAKBICL>THEME LT, 150ha OR/ADAPADIVWE T THAL
M B

Pig. 4 =~ 44, @AM » 0 55 M0 A DR R R T

4.4 HERFH
441 FHim K
Sk, Y v 2 @FE (PROSTDA's method) I & o T AR 5,
ORI LB E, Rt o OHPEG Wk, K2 O O R &R
DADHE DB ROMTRG bR b Kl bOMME O EREG & LT,
KB T DA 4 BUREHBR I A & o Tw b,
T A e AR, o REEK A L KM B AN o R E o kR &
ST 500ha¥p 6 1w scedrs 10,00Cha2sh 64 7w/ sec EENT A
4.4 2 Hi kAR A
Wik 65000ha ¥k, 1 07nyziaHlah, 20 70 v 2B
M Eofkifde#o,. Fig. 4 -5, StEIPFAMEMRETRT,
AN O R OB AR5 Lok, TREXRBRIPFIET 240 E L, TOX
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WAL R BT LT ho BE~2 2 — 1 QRN KR 2 b O Pk, B0k
BRIC & o TIBHE KB A S h 5o S5 I1C N OB, [ E g i o 14
Wik, BAhkMERE L, kEAEEIsborT5,

4,5 A - HEAKCD HEEL il
4.5 1 HAKT, Ll _
LOr ol AKIoN, 3 7rBiolAKLa8EL Hnik, Fid h . Timbang
Deli kT, HERAKTOERLET 22 L0 L -oTMEIh, Singosarid IO
HiiBh A Sunber Bejolk LD 2+ i & e ba 406 3 w FROM KL O MR
Yy, #4 -3 KAETIMYTH B _
MABCHREATHOR CAL, K ATOE CTRCH B2 HET 5.
P b i BB NGRS, KT 5 WML 0.2 5m &%, Ik
With o M AL, KIMAT R O A Table d — 4 WARTI Y L b o
452 B A&k 8%
K OFE WL, AP WHKRK L o TREI R Do KB O HBIF G,
Mgt ey KK R ko <RI R B,
A o e AET i, WoHHits <,
1 KEG WIS e AR L 1 O KBTI T LA E S 5. v L, R
MiBE I Wiae &4 DkBfe, =2 0 -+ 34 =Kk &
T ha
i) SRR KB T N, 0 6m S see, TN T4 =
KBTI L Sm see & T hHo
TR KRR OEREE A 3 6.5 KmC, T O PIHRAEHTIAE 2 6 Km, BLVLH KM ol
W20 AdKn, HLODFENTRADH L 3 5CD He 5 Mk OBAEET,
327 aknT, TOWNEEL15 8 5Kn, HMEAMOLEAS 16 kn, B &
TRWODNR 11 1 AkRmTh He
83 ok %
PeAcsiir, IR REY b &, ROBFEFCE SN THTE I A B,
13 AKBE B e WERA L © 1 OABMM ThAMET 2,
W RKHEB 0. 9 sec & T B,
PR ORIERE, 195 LknT, oM, MFAROEEE, 125 0k
Tihha BIWHRAOBMEEIR1363me, TXNTHEFABOLRE TS Do
Bk ORI, 1 8. 0kne, MENOEMN, W, Hh® >TRBIR 5.
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Buluh Intake
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/
Pulau Gambar Intake / ! '

Swadaya Intake
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New Sumber Rejo
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—-do— {Newly Constructed)
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Fig. 4-5 Plan Drainage System

5. Kwala Namy

C.A.=11.9 km2
Q = 9.9m3

k Pokam
{90 s N T
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Q = 20,7 m3/s

¥

uluh
2 .8 2
St 2 8L B

WILICanal S.Buluh
Cf 1198 3 ke,
{VIL} ‘_S.Ni ah

CA 212 kmz
.Q=15.9m3/s

(VL) 8. Baru

Legend
{1} Block WNumber

=—un~ Main Drainage Canal {Improved)

m— ~ do — {Unimproved)
————  Secondary Drainage Canal {Improved) {1V Canal Baly
i —do — (Unimproved) ¢ =73mnp
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Q Peak Discharge Q =7 TmiA

[
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C.A.239.1 km2
o [ F 3 4 5 n Q =205 mas

S.Pantai Labu

2
T C.A.2103.6 km2
CfiggeEme 41638 W
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Table 4-3 Proposed Intakes

Name of Intake Width of Intake Type of Intake gate
Timbang Deli 0.75 m x 4 bays Sluice gate
Sinposari 1.0 x 2 Sluice gate
Supplementary 1.2 x 3 Sluice gate
Sumber

Table 4-4 Proposed Settling Basins

e of ks Dlfectlve | Sifective  Befeetive
Pulau Gambar 2,10 m 16.0 m 3.6 m
Swadaya 1.70 13.0 3.6
Buluh 2.45 19.0 12.0
Timbang Deli 1.60 12,0 2.2
Perbaungan 2.50 19.0 16.4

New Sumber Rejo 2.30 18.0 6.0
Existing Sumber Rejo 2.00 15.0 3.2
Bendang 2.40 18.0 5.4
Singosari 1.80 14,0 3.0

Ramonia 2.20 17.0 5.8
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4.8 4  fHAFNEEY
() A
BRI KBS e 1 OORE R DKL, B, R, WIle kRS L E Ll ogHTR
HETHT EW B DT, ¥k, AEHE, GRS O RN RGNS L R
Bo UMAPAEKOMW TR AT B0, wARKME, ey 2 s = B
Fieh, Whe, KESPEEORAEWILT A LT, ${ oERTHALRTHD,
{2y Vi
Wik M AR ST AFTIUE, 22 Y — MR, B T Rl B B i,
N~ —fERRIET D X, BkioREN Lohk, HiELERY 5. Wic, i
BRI < oty MK KBS AT D ORE My v 7w TS~ P RRE A D
Ly, s Oy e LmA E Tabled -5 Qi) Th %,

Table 4~5 Proposed Delated Structures

Name of To be left To he Newly
structures as it ig improved constructed Total

lrrigation

Syphon 2 4 55 . 61
Aqueduct 7 6 24 37
Bridge 11 11 4 26
Spill way - 5 — 5
Condui t 1 1 1 3
Main diversion work 1 7 3 11
Secondary diversion work g 24 33 66
Check gate - - 6 6
Drop 3 13 25 41
Drainape
Bridge - - 16 16
Drop - - 29 29
Flap gate - - 11 11

45,5 R
AN K OIS, tH oA, KO RIEL R Y, RN
MW ARt A A, MR e A Y, SRR EH L O ORI T B



N KR

B AR NEE LCERFLA DT

WP ADSE X ORKE
ANHE K
FHED A i B FORRBIAT A A AT
TG 2 A B e X UVRKE
B

B 0 A 3 & OB 20 A, 5 s
o B

ERAT A DI B £ OUK K ER
’J‘f‘ﬁ ?k%l ’j\ﬁF7k%d3" £ Uf)%:‘lé @%EEG&I ‘E‘
K& 7chHe

4,6 T HEERAB & X O HRY

...... %ﬁ-ﬁ%ﬁg{
------ W

RERE

20m. ha
4 Dm.~"ha

20m ha
4 0m./ ha

1 5m. ha

3 0mha

1415

“600Kn, 600kn LT 450

AR, BRKT, WEblh, BEEKE, HHEALHORBERERVWDEL LY,

D AB AR, T, SEMES O THICE S L TRt RS R Do

T vy~ e rMEROKE FOERE, WiffowRE LTI EER D
Table 4 — 6%, DA BWHA THEFEHKC 3 5 LHRREBy LUHEoLERE L

FLWIHLDOTD 5o



4-16

Table 4-6 Land Acquisition and Compensation.

Land Tree
Description Irri- Rain- Plant- Swampy O0il | Rubber House
gated fed ation area Palm
area  area  area
Trrlgation ha ha ha ha No. No. No.
Pulau Gamﬁar 1.8 - - - - - -
fuluh 2.0 10.7 10.9 - 2,894 1,860 -
Timbang Deli 0.6 - - - - - -
lerbaungan 6.7 12.3 2.3 - 631 360 -
Sumber Rejo 2.5 5.8 1.0 - 371 - -
Hendang 2.3 1.6 - - - - -
Hingosari 0.6 2,2 1.3 - 482 - -
Rémonia k 2,5 1.3 - - - - -
Hub-total 19,0 43,9 15,5 - 4,378 2,220 -
tirainage

$. Perbaungan 11.6 22,0 - 3.4 - - 85
Canal 8, Buluh 25.4 50.0 38.0 7.6 5,100 14,500 24
5. Buluh 5.1 8.0 2.1 8.3 300 780 16
4. Teluk mengkudu 6.8 11.0 - - -~ - 5
5. Pavda - 4.4 - - - - 60
5. Danai, Paluh Babi 4.0 7.7 3.3 1.5 1,220 - -
swala Lawa, Pematang

Kasih 8.0 16.3 6.8 3,1 2,520 - -
5. Sijenggdi, L. Sabah 4,0 7.7 3.3 1.5 1,220 - -
3. Baru, S, Mayang 3.0 5.5 2.4 1.1 890 - =
Sub-total 67.9 132,6 55,9 26,5 11,250 15,280 190
Grand Total 86.9 176.5 71.4 26.5 15,628 17,500 150
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511 T HEHI O HAS ¢t
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APEETE, THORMAMSE LT, 2Reo2wTilBdefinok. [DORN,
AN T OB O MR A T LT e B R R TR, REL, 2 b7 4
—HERER S TITHETRI LI LOTDH D, ORI, BUFEABE L
SHEOWMOIAREL, 2 ¥ o2 2~z h 2B LTIHET RS2, &
oMo EBERRIE > 17 F-HORPRTH LN 20T DB, T TH, Ml
B pids “HMEERR", BFy CHASFRT BT, 28 % BRE L,
A BT TR K Rk A L7 o
THBMc 2wy, 28%F 2k, 1208 Tk, EELRTRNME 5 4F,
TR KA 1 ES b B ML THRERME L, hEc, THRMM3IER 1ERDY
QUMM A ML A 6 ERFE T Do Thb 2EREDOWCHRE LR, TERIEE
R Lo
B ofsR, BAFRKESWE TEHTEL DWW TR~ S,
(2)  S1EhETRE Qs & OVH B
THEAMbEw, 198 0F 4 chBL, 198543 ArSETrIsb 0L
FT5H, LovlL, TTHFHHELEEINESLY, Sugal Pulih B¢ Kwala Namu
OHBINFK e T 2MAEHELAVT, T oM IRY AEREFELL. o
e, 10mlU oMUtk B+ TOMMH LDk Lico FHBATHE B e,
Table 5 ~1W/R LAy TH Ha
FHEVRE X ool o iSE Lo
a. ARG 8 MM 238 & L, AL oL ® o BRI, Kk
M OWEN 18 & BT A8 TIiFEeR 1 ORI & E L,
b. {EKEROIEHIT Ik 8 2 A7 & L) < D ITH O i @ b R
mm%14wmtbto
c. EABOBETHIXSFE2RZENE L, ¢ OLEDL OB RN
CRTEBR 1 28R & Lo
(8) fFFATTAEIR 43 B AR
AEEOWHATREATAAERE, Table 5 — 2KFTHY TH B, Zhbit, B
EoREEKBEoBHEIA LB OBASE, SEBEMNEH 2> cv 2 Liop, #
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Table 5-1 Workable Days in a Year

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Waiting days s 7 6 5 7 9 16 16 12 7 106
ﬁgiigﬁ;gand 6 5 6 5 5 5 6 4 6 6 63
oAl tie o 1112 12 10 12 14 11 14 22 20 18 13 169
Workable days 20 18 19 20 19 16 20 17 8 11 12 18 196

Table 5-2 List of Transferable quipment
Remalning
No. Name of equipment Capacity Q'cy ﬁgztable Transfer
{in total)
1 Swamp bulldozar 12 ¢ 2 1,493 hr  Flood Contrecl
2 -~ do - 7t 3 4,655 - do ~
3 Loader (dragshovel) 1.3 md 3 7,433 - do -
4  Dragline 0.6 m3 1 2,787 - do ~
5  Back hoe 0.3 m? 2 4,687 ~ do -
6  Amphibious dredger 40 m3/hr 1 4,027 - do -
Dump truck bt 12 10,866 ~ do -
8 Ordinary truck 4.5 ¢ 3 4,043 2-Flood
Control
I-Trrigation
9 Grease car 6t 5,400 Irrigation
10 Hydraulic truck crane 10 t 5,285 Flood Control
11  Service car 1t 3,596 2-Flood
Control
I-Trrigation
12 Jeep 6 persons 4 10,589 2-Flood
Control
l-Irrigation
13 Diesel generator 45 KVA 1 2,966 Flood Control
14 - do - 30 KVA 1 510 - do ~
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198081
198182
198283
1983784
198485

Sumber Rejo #iE & Ramonia #i[X

Bendang, Pylaw Qambar Hi[X & Perbaungan Hi{Z® 1.3
Perbaungan #iX @ 2.3

Buluh #E @ 2,3

Buluh #E ® 173, Bingosari X, Timbang Deli #hE

Table 5 ~ 3 W LEEK X 2FE QT IHF - HHCd 5o

@) AR TH

ABRTHOMLIHEFERETROES VT b,

1980.781

1981782

198283

1983.784

198485

Pantai Lgbu ZKE§, Sungai Denai & Sungai Perbaungan
D172

Sungai Pprbaungan @ 172, Kuala Lama 7K, Lubuk
Bendang @ |7/, Supngai Baru ® 1.5, Canal 8. Buluh @
1710

Lubuk Bepdang @ 4,5, Sungai Baru © 4.5, Canal 8.
Buluh @ 410 |

Canal 8, Buluh ® 4,10, Sungal Buluh ©® 310,
Sungai Telukmengkudu @ 210

Canal 8. Bujuh ® 1710, Sungai Pavda, Sungai Buluh

@ 7710, Bungal Telukmengkudu ©8.710
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Table 5-3 Sequence of Construction by Area
(Irrigation)

Exdisting conditicen

Develop
First cropping gecond double

Construction ‘
A .
year rea Irrigated Rain~fed cropp%ng cr?gging
(ha) (ha) (ha
1980/81 Sumber Rejo 800 1,900 100 2,700
Ramonia 1,100 600 300 1,700
Sub-total 1,900 2,500 600 4,400
1981/82 Bendang 1,000 700 900 1,700
Pulau Gambar 1,200 - 800 1,200
Perbaungan
(1/3) 650 1,180 600 1,830
Sub-teotal 2,850 1,800 2,300 4,730
1982/83  Perbaungan 1,300 2,370 1,200 3,670
(2/3)
1983/84 Buluh (2/3) 270 2,800 - . 3,070
1984/85 Buluh (1/3) 130 1,400 - 1,530
Singosari 150 550 - 700
Timbang Del 400 - 4Q0 400
Sub-total 680 1,950 400 2,630

Total 7,000 11,500 4,500 18,500







Fig.5-1 Construction Schedule for Flood Control and Irrigation /Drainage Improvement Component(7-Year Plan)
1978/79| 1979/80 1980/8I 1981/ 82 1982 /83 i983/84 1984/85
Oescription ,
1)L || 2] 3|4{B{67[a1oicl]I | {213 |4]|5(6]7(8)9(IALI2|| [2|3{4]5]|6 [7{g8]a/I011)12]1 23456?89!0]III2I 21314|5)6/7)8/9|I01 1211 |2|3 |4|516]7|8[9fOpi)I12]1 |2]3

Fliocod Control Component

|, Detailed design.

2. Land acquisition and
Conpensation

3, Civil work
a. Preparatory work.

b. Dredging and excavation.

¢. Embankment and drains

d. Revetment.

e. Sluice

4, Engineering and
administration.

Irrigation / Drainage Improvement
Component

{, Detailed design,

2. Lond acquisition and
compensation.

3. Civil work
a Preparatory work.

b, Irrigation work.

¢. Drainage work.

d, On—farm work.

- 4. Engineering and
administration,
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Table 7-3 Unit Price of Labor (S—hour work per day)

1977 -price
Description Unit price
a, Foreman : Rp 1,000
b, Skilled labor ¢ " 750
c. Semi skilled labor £ 600
d, Common labor ¢ " 500
e. Operator : M 1,500
f. Mechanic : " 1,500
g. Driver 1,200
h. Carpenter " BoO
Table 7-4 Unit Price of Materdals
1977-price
Description Unit Price
a. Cement ton Rp 40,000
b, Steel bar (19 mm) ton " 350,000
c. Log (6mx 9 cm) m3 " 75,000
d. Aggregate (20 to 40 mm) m3 " 4,500
e. Aggregate (sand) m3 " 3,000
f. Light oil 1 " 25
g. Petrol 1 " 70
h. Engine oil (diesel) 1 " 650
i. Grease (multi-purpose) kg " 900
j. Gear oil 1 " 1,000




Table 7-5 ilourly Depreciation Cost of
Equipment and Spare Parts

1977-price
Hourly
CIF Belawan depreciation Spare Life-~time
Equipment {1977-prices) cost parts of
{a) (b) (e) {(b) ®» % equipment
(Us8) {U8§/hy) (%) {hours)

Bulldozer, swamp-15t B7,137 12.07 92 6,500
Bulldozer, swamp-12 t 66,390 9.19 92 6,500
Backhoe, swamp, 0.5 m® 62,241 8,62 64 6,500
bragline, swamp, 0.6 m 66,390 7.97 b4 7,500
Amphibious dredger, 373,444 28,01 68 12,000
w/pipe
Amphibious soft terrain 107,884 14,94 68 6,500
excavator, 0.4 md
Dump truck, 4 % 4, 6 ¢ 18,672 2,80 72 6,000
Vibrating roller, 2.5 ¢ 11,203 1.68 68 6,000
Vibrating roller, 1 t 6,224 0,85 68 6,000
Vibrating plate 830 0,12 56 6,000
compactor for soil, 50kg
Vibrating pile 12,864 1.40 68 8,000
driver/extractor, 15 kw
Partable concrete mixer, 0,1 w 9,950 1.38 56 6,500

Noles: Spare parts are those which are required for a machine during
itg life time and include overhaul and minor repair.

Percentage (%) in the column of Spare parts is a ratio of cost
for spare parts to the cost for purchase of a machine,



Table 7-6 Unit Operation Cost (Full-
contracting System; 7-year Plan)
1977-price
Unit operation cost
L.C. F.C.
Equipment Hourly Labor, etc Consumable Equipment Technician
capaclty material and spare
(m3/hr) (Rp/m3) (Rp/m3)  part ($/m%) ($/m3)
1. Amphibious 30 53 56 1,719 0.032
dredger
2, Amphibious 25 38 35 1,049 0.022
soft terrain
excavator
3. Bulldozer
swamp ~12 ¢
a. Long distance as 22 18 0.531 0,013
excavatlion
. Short distance 50 15 12 0.372 0.009
excavation
c¢. Spreading 70 11 9 0.266 0.007
4, Bulldozer swamp -~
15t
a. long distance 35 22 24 (0.697 0.013
excavation
Iy, Short distance 50 15 17 0.488 0.009
excaval ion
¢. Spreading 70 11 12 0.349 0.007
5. Backhoe, 30 18 18 0,492 0,011
swamp, 0.5 m
6. Dragline 30 17 21 0.498 0.010
7. Drump truck,4x4, 6t
a, L =1 km 8 20 120 0.630 0,013
b. L =3 km 5 32 192 1,008 0,020
c. L=25 km 3.5 46 274 1,440 0.029
d. L= 10 km 2.5 64 384 2,016 0.040
B. Vibration 13 36 2B 0.115 0.022
roller 1t
9, Vibration 20 24 28 0.148 0.015

roller 2.5t



Unit opuration cost

L.C, I,.C.
Hourly Labor, ete Consumable Equipment Teclnician
Equipment capacity material and spare
(m3/hr) (Rp/m) (Rp/m?)  part ($/m3) (§/m%)
10. Vibration plate 2.6 62 56 0.077 0,038
tamper
11. vibration pile 3 pes/hr 313 Rp/pes 288 Rp/pes 0,817 $/pes 0,187 $/pes
driver
12, BExcavation - 440 50 ‘ - 0.265




Table 7-7 Unit Cost of Flood Control Works

(Full-Contracting System;
7-year plan}

1977-price

Description

Unit

Unit cost

L.C
(Rp/m3)

F.G
($/m3)

Total
(Rp/m3)

1. Dredging

aa

bl

a.

b,

Amp. dredger
(to emb. direct)

Amp. dredger
(to emb. by bull,
backh. and DT-3km)

. Amp, dredger

(to emb. by bull,
backh. and DT-5km)

Amp. dredger

(to spoil bank by
full, backh, and
DT-1km & bull)

. Amp, dredger

(to spoil bank by
bull)

. Amp. excavator

{(to emb, by bull,)

. Amp. excavator

(to emb. by bull,
backh. and DT-1km)

+ Excavation

Bulldozer
(to emb. direct)

Bulldozer
{(to emb. by backh,
and DT-1km)

. Bulldozer

(to emb. by backh.
and DT-3km)

. Bulldozer

(to emb. by backh.
and DT-5km)

Bulldozer
(to emb. by backh,
and DT-10km)

m3

m3

mB

Il13

m3

m3

109

399

337

131

116

279

43

206

290

386

514

1,751

3,721

4,162

3,651

2,066

1,698

2,656

0.627

1,585

1,970

2,411

2,998

836

1,943

2,222

1,852

288

821

1,381

303

865

1,108

1,387

1,758
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Unit cost
Descripiion Unit L.C F.C Total
(Rp/m3) ($/m3) (Rp/m3)
f. Bulldozer m3 228 1,900 1,017
(to emb. by backh,
and DT-lkm & bull,)
3, Embankment
a. Com. by V& T m3 228 0.285 346
and dgod,
b, Com, by V& T & m3 240 0,443 424
bull. for 1/2 of
volume and sod,
"c. Comp. by V& T & n3 250 0.600 499
bull and sod.
d. Amp. dredgex m3 349 2,194 1,260
4, Revetment m 26,600 6,774  29,411%P
5. Drains m3 490 0.265 600

Notes : a. b, c. d. e, f. are types of works,
Amp. dredger Amphibious dredger

Ewb , = Embankment

Bull, = Bulldozer

Backh. = Backhoe

DT-1 km = Dump track 1 km
DT-3 km = Dump track 3 km
DT~5 km = Dump track 5 km
Amp, eXcavator - = Amphibious terrain excavator
DT-10 km = Dump track 10 km
Com. = Compaction

v = Vibration roller
T = Vibration tamper
Sod, = Spdding
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Table 7-8 Unit cost of Irrigation/Drainage Improvement Works
(Full-contracting System; 7-year Plan)

1977-price
' Unit Cost
Tte i R ¥
m Unit L.c. F.C. emarks
1, Irrigation canal _

a, Excavation bylmadhinery m 84 1.16 Backhoe (0.5m3),
swamp bulldozer (12t)

b, Excavation by man-power m3 246 0.10

()
c. Excavation by man-power m3 466 0.18
(B)

d. Embankment by machinery m? 357 0.78 Dump Truck {6t},
vibrating roller (1lt),
vibrating plate com-
pactor (50kg)

e, Embankment by man-power w3 328 0.09

(A)
£. Embankment by man-power md 588 0.17
(B)
2, Draius
a. Excavation by machinery o’ 88 1.11 Dragline (0.6m3),
{A) swamp bulldozer (12t)
b. Excavation by machinery m? 84 1.16 Backhoe (0.5m3),
: (B) swamp bulldozer (12t)
¢. Excavation by machinery m3 129 1.83 Amphibious excavator (0.4m3),
() swamp bulldozer (12t)
d. Excavation by man-power m3 325 0.17
(A)
e, Excavation by man-power m3 580 0.28
(B)
3. Reinforced concrete md 21,517 2.76 Port. concrete mixer (0.3m?),
concrete vibrator (304mm)
4. Plain concrete m3 18,044 2,76 Port. concrete mixer (0,3m3),
concrete vibrator (30¢mm)
5. Form m? 9,054  0.43
6. Reinforcement bar ton 375,311 3.90
7. Stone masonry m? 23,829 1,68




7-12

Table 7-9 Cost of Preparatory Work for Flood Control
(Full-contracting System, 7-year Plan)

1977-price
Eatimated cost
Negeription
L.C. {1,000 Rp) F.C. (US$) Total (1,000 Rp)
1. Access road 147,936 308, 887 276,124
2. Clearing 78,587 164,090 146,685
3, Others 11,042 23,054 20,609
4, Total 237,565 496,031 443,418

Table 7-10 Cost of Preparatory Work for Irrigation/
Drainage Improvement (Full-conmtracting
System, 7-year Plan}

1977-price
Estimated cost
Description
L.C. (1,000 Rp) T.C. (US$) Total (1,000 Rp)
1, Office and quarters 23,000 0 23,000
2, Temporary work 117,000 180,000 197,000
3. Survey cost 55,000 0 55,000
4, Total 195,000 180,000 275,000
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Table 7-11 Construction Cost for Flood Control
Component (1); (Full-contracting
System, 7-year Plan)

1977-price
Cost
Desceription
L.C. F.C. Total
(103Rp) (US$) (103Rp)
1. Land acquisition 193,000 - 193,000
and compensation
2. Civil work 1,052,763 4,515,151 2,926,551
a. Preparatory 237,565 496,031 443,418
b. Dredging 121,551 1,567,232 771,953
¢. Excavation 124,901 1,077,620 527,114
d. Embankment 339,500 863,312 697,774
e. Reverment 47,880 12,193 52,940
f..Drains 66,147 35,781 80,996
g. Sluice 26,000 45,643 44,942
h. Miscellaneous 115,387 - 354,610 262,530
3. Engineering and 193,348 1,265,783 718,648
administration
4. Contingency 215,867 867,140 575,730
Total 1,654,978 6,648,074 4,413,929
Notes : L.C. denotes local currency. F.C, denotes forelgn currency.

The cost does not include price escalation during the con-
struction peried,

Engineering and administration include an amount of Us$
159,883 as the cost for procuring instruments and cars.
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Table 7-12 Construction Cost for Flood Control
Component (2); (Full-cemtracting
Sygtem, 7-yeay Plan)

1977-price

Deserinti L.C. F.C. Total
eseription (1,000 Rp) (Us$) (1,000 Rp)
1. Land : 193,000 - 193,000
2, Civil work 1,052,763 4,515,151 2,926,551
a, Labor, etc. 357,030 232,574 493,548
(including techni- '
cian)
b. Materials 665,733 128,631 709,115
¢. Depreciation of - 2,786,065 1,156,217
equipment
d. Spare parts - 1,367,881 567,671
3. Engineering :.nd 193,348 1,265,783 718,648
administration
a, Instrument for - 83,000 34,445
survey and \
laboratory use
b. Cars - 76,883 31,906
¢, Engineering and 193,348 1,105,900 652,297
adminlstration
4. Contingency 215,867 867,140 575,730
Total 1,654,978 6,648,074 4,413,929

Notes : L.C. denotes local currency. ¥.C. denotes forelgn currency.

The cost does not include price escalation during the
construction perilod,

F.C, of Materials 1s the cost required for rain gages,
water~level gages and radio telephones.

F.C. of Labor is the cost for foreign technicians.
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Table 7-13 Construction Cost for Trrigation/Drainage (2)

(Full-contracting System)

1977-price
Item Local Currency Foreign Currency Total
(103gp) (us$) (103Rp)
1, Land acquisition and 417,000 - 417,000
compensation expenses
2. Civil work 4,551,030 2,947,350 5,774,180
&. Preparatory work 195,000 180,000 269,700
b, Irrigation work 1,480,060 356,320 1,627,933
c. Drainage work 1,103,340 2,069,590 1,962,220
d. On~farm work 1,387,500 - 1,387,500
e, Miscellaneous work 385,130 341,440 526,827
3. Engineering and 629,470 1,472,290 1,240,470
administrative expenses
4, Contingency 839,630 662,950 1,114,754
Total 6,437,130 5,082,590 8,546,404

Notes: The cost does not include price escalation during the
construction period.

Engineering and administration include an amount of
USS 94,791 as the cost for procuring instruments and
Cars,



7-16

Table 7-14 Construction Gost for Irrigation/Drainage
Component (2); (Full-contracting
system, 7-year Plan)

1977-price
De foed L.C. F.C. Total
escription (1,000 Rp) (Us$) (1,000 Rp)
1. Land acquisition and 417,000 - 417,000
compensation
2. Civil work 4,551,030 2,947,350 5,774,180
a. Labor, ete, includ- 2,397,850 478,120 2,596,270
ing technicians
b. Material 2,153,180 - 2,153,180
. Equipment - 1,554,447 645,095
d. Spare part - 914,7:3 379,635
3. Engineering and 629,470 1,472,290 1,240,470
administration
a. Instrument for - 38,410 15,940
survey and
laboratory use
b, Cars - 56,381 23,398
¢. Engineering and 629,470 1,377,499 1,201,132
administration
4, Contingency 839,630 662,950 1,114,754
Total 6,437,130 5,082,590 8,546,404

Notes : L,C., denotes local currency.

F.C. denotes foreign currency,

The cost does not include price escalation during the
construction period.
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BRHIMF ODAS N - BER M oM HEERI THFERT LEWMBICLHAT 2 &
Lico THNMFoMSER RO FEERMT TR & b B Lz,

SO OP M T W R
By . X5 Rp

1980781 1981782 198283 198384
O M.z} - 21 43 61

198485 1986586 86/87LLH
76 88 88

A - KR OBEFBR e o=z b7 4 M LR BHFEREL
oo MAD  HIAKRATHOEMEA 198081 i 198485 Khicdz &db,
F#Hd 201071155 2014/15 K179 & Lice HHE ORI Rp 90000000 &
BE LEFERAMETIRE Lic, B2AUBOERR s Y2 74 7RI H0T
L irvo

i} 6] #
By . ®H Dp

201011 2011712 2012713 201314 2014715

W 30 14 13 13 20






M & % &

81 M =
Fu s MAT, WKL DA KRR ANROTD ORA DS MR
NTnT, TiRROWoo{BEL DwclRsiThii,
(1) #FRFRNw s 7 F5H@H,
(2) BWWELEHRIC X5 7 EEM,
(3) HAFNw 55 EEH, RV
() BMELEFXic & 55 E7H,

R AT, BK, PARY - HKERECK 7 e ¥ = 27 b £FOSTERK SV,
tEMoofBRoThFhkownCiTbhic. # 1 & THbhic@iTo R, Mo
OREE0 b, (Vo “HAFRNC LB TEHNE” 2, Bb74 -~V 7rhbo L
TRES NIz, Bic, co®|ETR, “HAHFRICL 2 7EEHE " ORFRMicoNT
DHBNXHR Do

R R c i bh o EFHBRN L@, Bd, #le, AR oBBRER%
EERNILY T TEMBHAVSNL, FEHLHWbOhLEERER, 143 v7HO
Bilxde LT, ~HROLICHELZ,

a, FT#BHL, B0 10% LT %,

zoBR G, HARBACKRE - BREWWHMAIHh 2,
b, WEIRGIH, THMBEO5 0% LT %

COFRE, WA CHRI AL EEM ATt ofopdiict LTHlAIh
%o '

Fadry bk, 197941 Aotoikcilml, 1984/85&FHEE M v IK5E
TALOWKEEIh, BESITORL D OIEMIER 1978, /T9 RFHE & L. i,
TmY ey b3 A7k, LHFETH, HO04EE L,

8.2 MEHEMBRA
FIHETHEIhATHERO b, AW, WMAB, WHEIGIB RO £ ol
OBIEHERAITA TRV, oT, THHEOHAUNA T, BENRBE2EDLT. L
L, REMAC DN T, BEBRAEFATHWLOT, ZhbeTHEEXLERDR
W, BRFREMA L L.
LREOMEE LTHLA LRI HEOMBENRMAR, Rp12434000000 &3
CoPIR, WES Rp 7566000000, AAHAus$11,731,000 (Rp4,868000,
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000K )Y TH B, th, MEFAOS D, BHAKEXRBRIL, Rp4318000000 T2
b, PR, WEMRp 1559000000, AEAUSS6648000(Rp 2759000
DOOHIY ) ThAHo T, PANN - PIAKBREREHEIT, Rp8116000000 T2
b, EORRE, AP 6007000000, AHERUSS5083000(Rp 21090
0000044 ) TH % (Table 81 )o

Table 8-1 Economic Construction Cost of the Project

Unic ¢+ Million Rp

Year Full-contracting system
after Fiscal
Sme e Mew Tmamies gy
1 1978/79 131 142 273
2 1979/80 276 441 717
3 1980/81 616 1,543 2,159
4 1981/82 708 1,410 2,118
5 1982/83 769 1,411 2,180
6 1983/84 928 1,713 2,641
7 1984/85 890 1,456 2,346
Total 4,318 8,116 12,434

AN FOM F R, 1985 /8B64ERIE, Fe P2 b3 17 O, RENBEC
MR 22000000 & FEahic, BFOMEP OGEOHIFRE, £THR KT
ThiveRashiTITaodRBetsrsb0blEmELT, 19817824 K Rp 500
0,000, 1982/83£r=wnp§.000.000, 1983784 4EIC Rp 13,000000, 1984
/854E Rp 17,000000 ETRZhEEI N4 ( Table 8—2),

WADI - HE RIS T A MR TR, 1985786 4ELTE, Fm Y=g b T4
7o, HHEHEMCHERp 76000000 LHEI hico BEHMP oM HETRE
onThh, BARIEOBELRMUERERE ST, 1981782 Rp 18000,000,
198283 % Rp 37000000, 1983844 Rp52000000K%t* 1984785
SER Rp 65000000 & EHESH I,

BABHEELAD G  PARERFABCIToL 07 R Y2 2 b oM FEREIL,
LRIOOMEQOHEBE AR LT, 1985-7864ELLE, B4R 98000000 & Ho

tofls, WAKEROS ~ +OEHKEST 2 HM, 2010711 FE1H 201415



Table 8-2 FEconomic Operation and Maintenance Cost of the Project

Unit : Million Rp

Year 7-year plan
after Fiscal
base year Flood Irrigation & T
otal
year control drainage
4 1981/82 5 ‘ 18 23
5 1982/83 9 37 46
6 1983/84 13 52 65
7 1984/85 17 65 82
8 1985/86 22 76 98
55 2032/33 22 76 98
56 2033/34 22 76 98
57 2034/35 22 76 08
Total 1,144 3,972 5,116

" Table 8-3 Economic Replacement Cost for Gates of Irrigation Facilities

nit : Million Rp

Year after base year Fiscal year Replacement cost
33 2010/11 28
34 2011/12 13
35 2012/13 12
36 2013/12 12

37 2014/15 19




EOM, EEEIEIhB, 2hs ORFEMH B L, Table 8-3KRT,

83 MEFMMAE
8.3 1 MAOTEHE

Fu g s b OEIEEEKEE, DADN . BARERLE TR 2 ) EROE
PRSI 1 T BsE Lz,

Tk S A B, e, BRKMEORBYARTHDL, T OWET,
RN Ry RNt sd o & LT, AdtRER, BB, £, W,
IEER D, IMVEY, BEEEDHRCEWENI D EWbhice ¥, bADW - KB A
oL, FohotEthalldieonT, COoRELRML AL L
Pt E ORI LTELLA D,

WHAMBEOERE, THSBETLLERCow B WREL, THokToES
WU LTI Ly 1985786 SFI R KB+ 5. —H, ADw - ke R
oA, OB TR, FLAIL, THERBRCEXEKERET 3,

832 ¥kl
() Bk bk e Y

Bk T, ¥ I, BAKEE65m s 610w s, 6§ 400 s R
A130m" s DK EREEKDD ot ThdboBikic L B34, B, 19707
T140 Fo sl BEakABE RN o7 4 ~2 ¢ ) 4 74 WECH T, RIK,
18767TTAED [y 5~ WA HIA ST ) © £EEATHFHEL T, KeHE
Fhto, Gk, Jbx = b SMANBERK L oCREIh B/ L2 b & LT,
T, BEER, WBELRCRELRBROWBR T DOVWTHRE S i, HBF W, &R
FE L HH Mo @RME B BT L oTftah @i e d Lic LT,
i 2, BMioHT o BEEAIES R, M, NEIh LA Ema
i,

B, cov 4 -2V 47 4WATE, FILERNIAL 1L710,000BEH Y
oL, RREHEEERIHL, BABIEMThh . BARBEREN T 28508k
MBI O, TR, FRTFAM2HNbR 28 TH B, Tl
Bl ~20fREoik®, REBMEA I MEORKIEKER, MIH, 1954
D 865 s 1T L HBATIHIL, M25000ha tiisEan, 1TOhoH100
rf RA R

Table 8- 41X 865m 5, 610m s RO 540w/ sOR 2Pk w5
BRIRIR R T 197341 Bk, B, 430a7 s YkiiRic k aBKkico



Table 8-4 Inundated Area

(A) TFlood Discharge: 540 m3/s.

Unit: Ha
ﬁEE“d Inundated .00 0.50 1.00 1.50 over
n
use depth - - - - Total
0.49 0.99 L1.49 1.99 2,00
01l palm 950 500 400 430 140 2,420
Rubber 130 130 10 0 0 270
Paddy 1,420 1,340 870 630 400 4,660
Upland crops 240 70 30 0 0 340
Town 40 40 10 0 0 90
Others . 600 450 400 360 110 -1,920
Total 3,380 2,530 1,720 1,420 650 9,700
(B) Flood Discharge: 610 m¥/s,
Unit: Ha
TEEHH Inundated 0.00 0.50 1.00 1.50 over
use depth - - - - Total
0.49 0.99 1.49 1.99 2.00
011 palm 1,850 1,700 1,400 840 440 6,330
Rubber 150 110 50 10 0 320
Paddy 1,550 1,190 770 660 300 4,470
Upland crops 220 110 30 0 0 360
Town 200 130 50 10 0 390
Others 690 530 300 300 210 2,030
Total 4,760 3,770 2,600 1,820 950 13,900
(C) Tlood Discharge: 865 m3/s,
‘ Unlt: Ha
EEEH Inundated 0.00 0.50 1.00 1.50 over
use depth - - - - Total
0.49 0.99 1.49 1.99 2.00
01l palm 2,100 1,900 1,750 1,310 550 7,610
Rubbet 330 350 190 100 0 970
Paddy 2,670 2,770 2,310 1,650 800 10,200
Upland crops 230 220 30 0 D 480
Town 210 130 50 10 0 400
Others 1,550 1,750 1,930 590 490 5,210
Total 7,090 7,120 5,260 3,660 1,820 24,950
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(2)

{3)

W, WIEHOBAKFIMAH L000ha Th ok & & & AL MO WHELN
HH LT b, F-2REokd, BAERORENTE kb oke T2 T,
130w/ s okl L 2 LR 2 MM AowRge, MiAkEREROBER
# choAOBER L OMKBE«FRo2sc L2RTELTHEEI R,
R st B Pk

v oA OBEEGKEERUEM IR, B, BRKLRGBEROBEFR T > v
g ke FFD & RGE LT, AR, KB, BM, M, S-adaa, wa, B
BlR ftis, Mg 2B ROVEEMSE, SBRM I X B 3H%2, 865m s,
610m s, 540m s LU 430w s BRI LT, F4, Rp6,196000,
000, Rp4,017000000, Rp1,853000000 R 695000000 2BEIhi,
z OfFE, Table8 — 5 IKRAN B, 8004/ s, 6000/ s BUF400m s ©
*x OWRCHYHT WK EHC OWTIL, LECA OB EEN S ML L
atRiEshiz, coBs, 2000 s UTF O LT, 82 3F0olargE
Lb, Bk s fen b o & L,
%amm$%@M%k#mLt%ﬁbmmm%m,%@ﬂmmsom@%uT@
VAR, BRHARMERTTIbh e ot E Lkt s OWEAO L2 TDH 5 LERE
LTRSS L e COFE, 800 s, 600w s, 4000 s B 200m/ s 0
GobC X1 o f AU, K4, Rp6050000000, Bp 1840000000, Rp 255
Q00000 B Rp 0 &ffEShi, ThbOMRIETable 8—6 R I N 5,
HARWHD KRNI NIy DAD Y - PRSI AN & e BiG o Bk pisE
DI

WK E I N ie T, DALY - PEKEBEEARBEI LA, K
DX 9 AE OWMAEL BN B, |
a. MO RETE o dk ko

Ak &R T 2B KM FOHEFE K L, 361 ha OIRAXMALE,
L L, ADN - HEKE R8T i A bk, MoMFE, 4.5t ha
i Do LA EN DA, WRMEBHEELL, 45t/ ha OIELAnD
Nharzetind. CORKR, MERLEEE2HW, Ritoax2ZET sz ek
2T, Table8~TWRT L 5 WO UK HHHENT B,
b, HFHIEHEBRI sk, BHKE T 3K Eo M

AWETE, BAOAZEFREI L, —@FsERIhs o8BI hTwn
Do THHLZDOMKNON, BB KMNEOHREERLT, 600 sk Ms
S LCrh kMR 2, 600 s LT oMo RiiELY 21w



Table 8~5 Flood Damage by Discharge without Urgent Project

and Irrigation/Drainage Improvement

8-7

Item Flood discharges (m3/8)

865 610 540 430

(1) Public facilities 278 88 194 67

{(2) Houses and household 4,469 3,053 1,090 455

effects

(N Paddy 577 232 251 54

54) Palm oil and rubber 442 334 165 53

5) Facilities in plantation 55 55 21 10

(6) Upland crops 32 22 i9 4

(7) Suspensilon of business 268 183 63 27
activities

(8) Interruption of traffic 75 50 50 25

Total 6,196 4,017 1,853 695

Table 8-6 Tlood Damages by Discharge in the Present Siltuation
Unit: Million Rp

Discharge ( m3/S ) Return period (year)

Flood damage (10° Rp)

200

400
600

800

congy

3

w

0

255
1,840
6,050

Tahle 8-~7 Increase in Flood Damage in Case of "with Irri-

gation/Drainage Improvement and without Flood Control"

Unit: Million Rp

Item Flood discharge (m?/S)
© 865 610 540 430
A. Public facilitles
a. Intakes 19 0 0 0
b. Canals 36 16 13 0
¢. Sub-total 55 16 13
B. Paddy
a. Due to increase in 144 58 31 7
yield
b. Due to damages agri- 9,417 899 628 119
cultura] facilitiles
¢. Sub-~total 9,561 957 659 126
C. Total 9,616 973 672 126
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ELic, 20X I hBEECTEHHBER OB KD KHT H5HEFIT Rp 15,000,
000 LifEsEE i ( Table 87 Do

Fio, BFABIcon Tk, BREOHKIC L B ER, YkHRPY O KBIE
BOH1 4% Tholke 2OWBERLLEWLT, MR KBROMBIELEY, 865
/s, 8100/ sROS40m/sOMBRTLT, K4 12k, SR d4kn &
e e 2OEREOLECHAFES Al WKW EOH M4 Table 8 — 7T TR T

c. Hukno, H#EEkBo#ERL L 5FoB X

RABKBHOMREERLT, FRo=HHoMKR %S LI AEMOmMA
L, 600m/ s R MABUKMER o THELRT2DOLEE LK,

866 s OYEKIKRT, MAORHELRT 2L Lo THEIL BT
BEWMEUP865n s, 610m s, 540m/ sBRU 430 s oF KR T, AKX
MAWEERBT AL Lo THBINATAETMM S, AHEXREUK DO AN
wERE, FER LMo AR T 5B EORKERECIE A KkSEFR
fex e Leitgani, MoBREowtl, TERoz a2 FHELTHEL
o (ERAMI I oTrADBNIRTWAIERZ, KBoMiBloT, 1
@%,@&ﬁ@mwafmmﬂﬁéomr%mmmmxafm&ﬁmgnfmé
My, WKkDOWEL L oTKABE D, Fr—~FOHAT, ZFEL Yo
THIBT 5.

LRG0 b Lo, fERRER, EiRom#ikiew LT, k& Rp 94170
00,000, Rp899000,000, Rp628000000KKRp119000,000 LEFE
dht {Table 8 -7 Ds

BRE LT, BAKBERTbRL R, AR - kB R RTbhiBE
DYKIC L HTMOMBRINEEY, Lidldtkestl T, k4 Rp 8561000000,
Rp957000000, Rpssaoomoooﬁxx1éa000300 &7d (Table8~7 )

L200nm' s, 1,00On s, 800m s, 600nm s RUF400n"s DRI
I BURBERIC DN T, MK L3 #EEArLARHBROARRBI L T,
Table 8 — 8 WRT X o R e B 25 Th, 2000/ s MTRMBEHBEL
Lo
R 0\ ETHWE KR ER
TR HEE, Table 8 - 6 KRB E & OMWERY, FUKKEOR

EWBEER LT, BT3¢t toTh54bh b, O£ Rp 830.0000

00 LHEIRA (Table 8—10), ¢ @offitt, & THAKBEOERBEHIL L
THwbh b,



8% LTY 6 €8T 00Z°T

LY LIv°6 €91 000°T

1% AN 87T 008

9T 098 2] : 009

0 €01 ¢ 00%

0 0 0 00¢

(2) (T

STRUED pue sTEUER) (eyfuos ¢4 03
S8¥BIUT o3 pue so¥EluUL JO BY/uol 9-¢) PI=IL TT

sofewep sofewep 03 °ng uoTjeUIaITE 01 a0

POOTI Apped 01 seZrwEpP pooTd (s/ w) °818YdSTP PoOTA

df UOFTTFA 37Ul

uT0I300) POOTL Inoylta pue Juswasoidul ofeurei(/uoTIESTIAY
qlTs, IO 958D UY ATMdU Po3IDNI]sSuo]) 3q 0] STRUE)
pue so¥elu] 01 pue Appeg 01 so8vme( POOTF UT 9SeII0UT g-g °Tqel



8-10

(5) F@kBBENRHEMmINIL T, PARN - Pk BHEERER S LIPS OETH
Yookt EHR
Table 8 — 8 liaRTHMlcHT 2HEHE, HRC>oWT800m s M EE 800
w s TR AT, WEMBORHRBPETN, MoFETHRRE LB H L. 20
A, WMotk X BEFHBIVEIT Rp 856000000 & ok. & hid, BAD
EkERoUEKHET L ATMOMIRS Rp 832000000 2 RFoEFRICHE #HEHO
Hns Rp 24000000 £ % (Table 8—9),
FHRUBBRECHRR T 2HKO RGBT 5 ERHMAkSERoO BN D
WTh gk, RS0/ sl EE800m/ s D20 HKoNT, LLRAMD
AEET ok T ofR, FPHWKBEERE, 800/ s LR Rp 6000000
FLTE00m s 2iRp 1,000,000 SHEIhiz (Table 8—9)o
MEoz &db, MKEEMTLA LT, DA HiIKMRBENFT bR
BEo, B, WADORUKE T 2EFHUKHERONMMTIRPE863,000000
Lich, 800n s LTOWRICH LTI, Rp616000000, 800m sl bt
HEWH LT Rp247,000000T b %, i, HARTHELTTDR I (T, DAD
v PRk RUIRE AT O W R O ETF U K EEL, Table 8 -9k BE 42 bh
TwHRp616000000IiT, TMﬂe8-—10ﬁL52£ﬁ11anRm83096a000%
AT, & Rp 1446000000 L BEEZhi.
833 WK O M
800m/ s ETHIMEN & o THAKBENRERIND LY, 800/ sUToOW
KYERYC & % T Y EARp 8300000004, WBANHKOETMEI; Lk s, 20
T2, BMAKIHOTEHE, 50F07a ezt 51 7H, BERET . &
B, BRMHYoFFOUNE, BAXRCHY M2 TR e RS h A IER
OMETHEL D LAHRD b O L LTHFEI A (Table 8 - 15 ),
8.3. 4 MmAMRN - Pkt AP OEIE

P A OMERO R LA LR, BRE, PESALFHLABEHREOEKBT
Dho PloT, RFL LT HMOEMRIL 25 BT TH%. Blt, T iek®
MLAFEAERGEC LD, MORMINEREABIK 2R TN 5. KREIHEHIE,
e gxy FHURSHICH L CEFRL PHAD KRS L, BBKYBY B
KTBe Ll ot, KoM - Mok erHULLII LT 20T 5,
DA DI - FEKE REET, AR - AR O THAMBE b CSRKEL, *
ofi’e’iﬁk ML T TR RBECEET 5. TOLETFEHRp 3,139,
000,000 TH % (Tables 8~11, .8—12),



Table 8-9 Increase in Average Annual Flood Damage to Paddy
and Intakes and Canals to be Constructed newly
in Case of "with Irrigation/Drainage Improvement
and without Flood Control" '

Unit: Million Rp

Flood discharge Average annual flood damage
(m3/s) To paddy To intakes
(1) (2) Sub & canals Total
: total
200 to 800 20 590 610 6 616
over 800 4 242 246 1 247
Total 24 832 856 7 863

(1): Flood damage to paddy due to difference between 4.5 ton/ha
and 3.6 ton/ha.

(2): Decrease in production of paddy due to flood damages to
intakes and canals.

Table 8-10 Average Annual Tlcod Damage
without Flood Control

Unit: Million Rp

Description Average annual benefit

(1) without irrigation & drainage ‘ 830
project conditions

(2) with irrigation & drainage 1,446
proiect conditions

8-11
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Table 8-~12 Economic Irrigation and Drainage Benefit in
Building-up Period in the Project Area

Unit : Million Rp

16t 20a? 30a©® 4 5th 6th 7th 8th
0 119 327 608 989 1,438 1,887 2,335
9th 10th  1lth  12th

2,605 2,908 3,070 3,139

(1 At the end of lst year, implementation of 7,300 ha
for Sumber Rejo, Ramonia, Bendang and Pulau Gambar
areas will be finished.

(2 At the end of 2nd year, implementation of 7,000 ha
for Perbaungan and Buluh (1/3) area will be
finished.

(3 At the end of 3rd year, implementation of 4,200 ha
for Buluh (2/3), Singosari and Timbang Deli areas
will be finished.
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Table 8-16 Cost-benefit Analysis of the Project

Benefit—cost ratio(B/C) Net present value (B-C)

Description IRR Discount rate ‘ Discount rate
(%) 10% 12% 15%  20% 10% 12%  15% 20%
(10° Rp) (10° Rp) (10*Rp) (10°Rp)

Project 20 2.23 1.82 1.40 0.98 10,518 6,398 2,756  -90
Flood contrel 18 1,79 1.50 1.21 0.90 2,282 1,331 484  -183

Irrigation/
drainage 17 1.94 1.57 1.19 0.82 5,336 2,946 874 ~-676




Table 8-17

(A) Project

Sensitivity of IRR of 7-year Plan on Full-

contracting System

- Unit: %
"“~q\gost Reduction (%) Increase (%)
Benefit ~=- 30 -20 -10 | 0] 10 20 30
o -30 20 18 16 '1s5) 14 13 12
§ 8% -20 2220 18 |17, 15 14 13
e 710 24 22 20 118; 17 16 15
O (over 25) 24 21 201 18 17 16
@ 10  (over 25) 25 23 (21, 20 18 17
8 20 (over 25) 25 {23 21 20 19
&R 30 (over 25) 124 23 21 20
- U i
{(B) Flood control
Unit: %
~~._Cost Reduction (%) TIncrease (%)
Benefif ~~._ -30 =20 -10 0 10 20 30
2 -30 18 16 14 1131 12 11 10
g ER -20 21 18 16 115! 13 12 11
@o_ -0 23 20 18 116) 15 14 13
________ 0 __(over 25) 23 20 18y 17 15 14
" 10 (over 25) 25 22 1201 18 17 15
f~ 20 (over 25) 24 |22 20 18 17
LB 30 (over 25) | 231 21 20 18
-
(€) TIrrigation and drainage
Unit: %
“~. _Cost Reduction (%) ! Increase (%)
Benefit ~~_ -30 =20 -10 01 10 20 30
5 ~30 17 16 14 13i 12 11 10
9 8% -20 19 17 16 114] 13 12 12
@0 -0 2119 17 1161 15 14 13
______ O 22 20 19 1171 16 15 14
" 10 24 22 20 19i 17 16 15
W~ 20 (over 25) 23 2l 1201 18 17 16
& §E> 30 (over 25) 25 23 j21} 20 18 17
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Table 8-18 Future Annual Budget on Typical Owner Farmer

Description

Type I (1.45 ha)

Type IT (1.00 ha)

Without With
proiject project

Without - With
project  project

Farm size description (ha)

Irrigated paddy field
Rainfed paddy field
Upland

Family size {person)

Gross farm income (Rp)

Intensive paddy (Wet season)
Intensive paddy (Dry season)
Non-intensive paddy

Upland crops

Farming expense (Rp)

Hired labours & cows
Seeds

Fertilizers
Agrichemicals
Miscellaneous

Other expense (Rp)

Tax
Interest of credit
Other fees

Net farm income (Rp)

Non farm income (Rp)

Famlly living expense (Rp)

Payment capacity (Rp)

- 1.34
1.34 -
0.11 0.11

5.55

354,290 858,040

- 422,100
- 422,100
331,650 -
22,640 13,840

45,330 132,260

9,230 24,030
6,560 10,790
18,760 65,660
3,030 12,730
7,750 19,050

5,370 16,280

5,080 9,570
- 5,900
290 810

303,590 709,500
31,000 -
310,580 310,580

24,010 398,920

n

0.95

o oo
L

0.05
5.25

387,830 604,790

126,000 299,250
126,000 299,250
123,750 -

12,080 6,290

54,890 93,470

10,800 16,950
6,020 7,470
24,330 46,550
4,320 9,030
9,420 13,470

6,900 11,210

4,900 6,450
1,710 4,180
290 580

326,040 500,110

293,790 293,790

32,250 206,320
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