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NOKDEERIRELTBY, 10~20 F F Ok % HA»S OB AIZHE -
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DEn L) 2ERELE 2. AABRRSHIIHEEANBNALHEED >
TG IMEDOBRE R THREREHE L. FRTE4A20 4S5 A
3 HETO 14 HE, LERHBXOTO 22 V774074 v 7BBHAES E
MLE L7,

HBRAEIIBEL T, AAFELREFERBIEG, GHRLEE 200, b2
< P IINKERERARREOEBREDS K2 22 EEE Lie $1E4 2 K
AT AARBEEDNNARERLE. JICA A ¥ FAY 7T EBFHFOFEAER VIR
FREIZEIE CIKREFERRF JICA REFEEMRICIABEITCOL S, £X
RIRBEEHSEBIE L, SICEELIRBEBEL LTI,
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F—F HEMXDEIE

1.1 BXOES

AT M FINIERTHRK L H & BEXPLERMICE TN T, BTt
O TR FEDRKBEERICLZE ) A NVF ¥ —297biL, SHIZBW
THEATDHD, 2T, TOFF 05— a v FEDr-dilzlvIn50
BERFBENLEAINTE T,

CORBETS VT —v aVEBENL, FREAROLDOFHEEE X, b
LIERBDOF XX VHFOFRMERTH L5y ¥ v 7 DIEHRP DB 2 b O
VBETHo7z, A, H - THBICSWARBEEROEEEE L LTATL
72T x TREDRMACUC L BFREDS, 7707 -2 a vV ORFATHDHDONTE
2o WTNIZLTH Iy 7—YayBEVERIN, FRERD DDA
RELUL, X P SHE TR, 2O TRBEHOESKEE LIS TV Lo 7,
HoTHETOLKRDOHEEFTEIST LEAEEIAEL, EENZXOBAME 2 o
TBY, TOREBEES TEBMORKOEFHBARIIH 1S AbrhoTw
%,

CDE)EFRDOL L, BERROERETR 5 HEETHE (Repelita) 1ZHANT
KOBBPENBORE LCHESH, EERMESLESERENTE, kA<
FSIIE, SURVI, BAIANRIUM, AU UME LD ID, BESE
KBTS DPEOELSBGIMNO—2L LT, EBREMRORE. EEFERALE
DEBIIT b NI EEIH B,

CONNVAVNHBOFELZITLLWMFOT SV 5—arThHY.,
LIXHMR R BMAET, HBARIER» OB I N CERMEIIELAT
Wb, MR TTHEE L BTy IR EE 52 L. KA
VKR 7 < EFITIIERBKIC D EE T 2RI H B,

1.2 FeRRARS HFEFEEIZI T FIMNOREFRBRE
121 F6 XRS5 HEEHE

1994 LY A ¥ FARY TBRHISE 2 K 25 WERMBAREBERUE 6 K 5
HEETEERB LA ZATH D, Z0E 2 REVEHE IR % &% 0 B R
CHHERRL, TRTOBENE2ENKAT TRHETRETHL L L, BER
B3 FH (R, &, FHEL) PRICHE SN 2L ICEENBINT



W5,
X7 5 —CE L LRARERIIUTO 4 HIZEH SN D,
1) ABEROEHME L
2) BEOHEIRTERD TR
3)  #Wili& RN OREDHE
4)  THXE O

BREOEGSIHmRIE D IfEV., BE Y 7 ¥ — O I FER I M3 891K

TLTWAREIEIWIDDD, BELr7 7y —IRMEAOOH 5 EZ2D0 2. AR
DEFRKEE, FEAKEIIEKARE L TEL, Tt r sy —LogEidE+ 3
FTIEBoTWEDIZEETH S, EROBBIEREFKO P LIEE L EMT
b, TDBRDODZVBBFNICEFAETLE V) BEE»EZLLE, Bty
—DERELEBHNIICBIAREMEDN, 1V FAITREVHEELLY & 75
FUICE o T MARE L TEEREL W) LN TEL ), SBROEERED
ORI 2T L6 WIREEE LT, BRI RDE ) 2 0r Lk
Fohs,

1) BEICBIIHEBEEESEBNAEENREDEELZF v v 7OH/N

2) fHhffED M -

3) BEFEDORE

4)  EHEOMENLGE
SBROBERBOBEYERTA-OOERKRL LTEZLNTVWEDIT,
BFHl. BREWNTZ7VEIVRR - VAT LD TH D, T, EfHigic
BT, REBOMLE2E—-DOHHICHBEONS v 2AHKELXZEZEL D
D, FORFHAXIIEL, KBEVELZEL, EZMo»H 2 GHBE2EET 5
RAEZFES T ZEIEI D EARILENRTWL D TH B, B EEREIL.
EFRNEFNOHBOEROBEFRRR SHETLEZR— R 2, HIROZHEME R

HEEZ2ZEBOL, BT, EREINLILENH S, F6Kk5 VEEHOALHE
ETEITIX, BAMLZEERE L TRDSOWREINT WS,

1) EBEEEROHE
2) BRSO KEBEFEEEMEOR L
3) REYOHHOEK



4) BEBEMABOBBRE
5) EBEHORER
KEFRRBTEFIZBVTIIROBEERELXEIFT TV 5,

1) EBRER. BRGARERS L IERARERE, KEREROX
%

2) WRARS~NOTZAT— FEEFHR. BiEEAMERSEICLLT Y
OfYFAMN)—-DXHE

3) KREEREOLHBL, MKNREFILSE7 ) -V ZALF -

% D%
4)  EEREKOME, B TFROBIESEIC L 2 0E 2 ERED A
IR

5) EFEH., BFEREM. EESTELPAT CEBEMNORBRECL S,
Bl 5€ O MBI A A% D SR TE

AREBE2 S, WIAREBAE T2 [FSBERE] . EEEELBR ks

FHRARRROEHED 200 LIRSSl | EBELRIFEBESD (21
Rl RO [EXKEKEBERE] D420 707 5 258 ME iz 2RI
KARAD—FLIRELEFREEOBILTH Y, BEFLLHAHEE (IhFT
SRFEEE) OITETEDEV DS 2MBEEDKIT. SHERHAOEBLEL K
ETH5HVHEH 5,

1.22 dEX < FSMORERER

ik 17 DB’ (Kabupaten) %5 7% 0, AL 1992 EH#EHT 10,685 FAT
AOEMRIL 1.5 hoTWwWh, 191 EI2BIFT AR~ N IMOBERE
(GDP) 1% 11,724,690 HEANVE T (H 60 fE V) T, 5 bEAZEAEIT 35.5%
DERKDY 272 H5DTW5S,

INETEAT I IOBREIIRT— VMEWICE AR B2, AW, =
EZKEIMNOBEELTH T IEDNTET, A2 SLOBAIKELTE,
FOBAZIIEE v TEFATNYTHAHA, 1983 55 1992 EDBFE 10
SR OEFEE A B 158,770ton IR ATWS,

RIHORREETH 2 L 27— MEPIZOW T T RISERERAEIN IR .



4 & A/ BARBE EELE a5t

Hf& KB [k HE HE KR HE AEE
000ha 000ton

THERF 763  171.1  221.1 2,832.1 223.7 4,3643  521.1 7,367.5
YN 329.6 1822 1162  121.0 16.1 67.8 4619 371.0
JaHF 1455 91.6 6.2 5.1 0.8 1.1 1525 97.8
I—k-— 64.0 35.8 640 35.8
aay 19.1 7.4 16.1 13.4 26.0 21.1 612 419
EFN 21.7 5.0 21.7 5.0
¥ N 0.4 0.2 - 13.4 71.4 13.8 716
TF 12.6 1.8 12.6 1.8
#w® 1.4 0.6 9.8 19.6 112 202

‘{88 ; Sumatera Utara Dalam Angka, 1992

fr., HBEROERTHIRDAEEIIDE, ZOEERXBETHAKEE E
B DOBERRRICOVTEHTNIETRD EBY ThH L, TOERTLHS »
ZEDIT, VY UBITHERTEBREREIMEVER, RAHOELEISKE N,
FOFER, MOBIUTIY ¥ 7 BD 5.29ton/ha, £EF D 4.63ton/ha 12T,
A<+ FMid 4.04ton/ha & THIAEMEIK BB EBELES 2 5,

KBRS A=+ 5 TrIE E(Ed

km2 % km?2 % km?2 %
P H 2,743 51.7 25,461 74.5 44,322 53.9
WIRMKHES 519 9.8 260 0.8 16,177 19.7
FAKH 2,046 38.5 8,475 24.7 21,651 26.4
Hi 5,308  100.0 34.195  100.0 82.150 100.0

H# ; DGWRD, DPU 1991

SO ICHEBBROERAKEN CEETLLTROLBYTH B,

EiERER X 7 A= b+Z ExE]
ha % ha %

Technical Irrigation System 47,579 14.6 1,835,057 30.3
Semi-Technical Irrigation System 69,770 214 950,016 15.7
Simple Irrigation System 156.978 48.1 1,647,094 27.2

Sub-Total 274,327 84.0 4,432,167 73.2
Tidal Swamp 10,631 3.3 501,705 8.3
Inland Swamp & Others 41,291 12.7 1,115,985 18.5

Total . 326,249 100.0 6,049,857 100.0

H 8 ; DGWRD, DPU 1991

A=+ THICIRT 2KEIZ, EERROEREOKSDOMIZ, FDEfHK



BOBRIICHMEIFH S, T 7-FREMSE¥,IL, Simanugun Irrigation Project.
Mamu Sira-Sira IP. Sungai Urar IP, Sungai Bah Bolon IP. Batang Gadis IP, Batang
llung IP FTHD, LA L, ThHDEBBEZRINBO A ¥ > BELIZEF L,
BERD /S LV NIFIBIZIE R ATV,

1.3 tigo#R

VA VNNZED, &5 2,000m 75 ADAT M FEZNRICEYZE LTI
NRETL, =7 v HilEBIECIEA< N IINERDFTINTH S5, ZOEIIND
WERKIZH 9,400km? T, HMNOEREIIH Y, b 1°05' ~2°40', FFE 99°15'
~100°15' I EBELTY 7o MICBEET S, ZoiBid, TBRMIZE 7 7>
IRy BEFNRXYRASGE VB2 BIZENR-TWA, TTNYINE » DIEER
ET70 57Ty PT, NEA Y U H513E L 286km T, EHTH 6 B0
BRI H L, TN XVRFY VDOBRERIINT VO FrTT Uy TAT Y5
13 391km DEFBEIZH 5,

VYT MIBITAHEFHRIRIL 284T T, &E. RERERIEEN
TN 34.0CL 2.5CTEEL TV 5, MIARFMEREFHT 2,688mm, AT
BT 11 A0 308mm A¥KE <, 7 AD 171mm V&, FREETWRICH
FHFEOEIL LV, LELEBEOERFRIETRE L, AOIEWATY T
TIRABEREEYETOAbHNIT 4IMm DAL H 5,

POV LY N OTFHBUETEIT, KREEIC T2 & %K+ * 0o Lt Ty
A EY B BAF ) OBRMPTE, SOV A YOS SILTEH Sokm DT F |
DFMONIH Y, RAKEZX 3.9m T 3~4 FIBEL, BAVNEZERZ 0.7m T
1 AHRIZREL TS, COKBRIVERENELRS L, REBFE YO
B IZHRRIUKRDBA - K LREPEFIRSBHEEEZ L6 LT,

MED AT 1992 FDILA~ b THOFKEHC L NWITKRDEBY TH 5B,

X5 Ad AOFEE  AO¥Em=E @K

STNYINF B 771,600 A 82.8 A/km? 2.34% 9,323km?
FNXY A5 Y B 1,001,700 53.0 2.97 18,897

E 5 NIRRT 1985~1990 4F



F_H HEFEDHE

2.1 Hota AR K NIRRT & MR
211 BREOIRMA

A M TMNOREDFBIZ, TEOMC AT — PEENFEHBL TS Z
EIZH B,

X5 dtAxA=b35M TrYIE £[F
km? % km? % km? %
FEEEE 2,991 4.2 17,085 12.9 51,341 2.7
puiipul 6,537 9.2 31,220 23.6 118,202 6.2
HEH 2,165 3.1 460 0.3 22,738 1.2
R b 4,103 5.8 7,736 5.9 76,774 4.0
IZXF5—h 14,958 21.1 6,235 4.7 114.515 6.0
AKH 5,349 7.6 34,241 25.9 83,933 4.4
FHRE Ol 34,684 49.0 35,209 26.7 1,451,814 75.6
&t 70,787  100.0 132,186  100.0 1,919,317  100.0

HiHt ; Statistical Year Book of Indonesia 1993

A7 FATTORBTLAND T DEROREHIIBRRTH S, AT+ T
DEREZINNIE, ESMTREELIAT— FEAZIIBATKELELE &
ST & TEITSNVAVNFBIZBWTIZEFNDGEE & o> THIBOE KN Y
BMr2ERETLIERELoTWwE, COMERROREIZ, ZoBoETI L&
BEAMCERAL, BEZRARICIAERFBOMLEZFAZLIZH S,

CHETHLERBPSDFET, BFO-OOERERREOENIILZENTIZ X
7205, BREOBEIZLLBREND -7,

212 RMBAREFRHE

POU LY RROERA FIE, FAIC & 5BHIBA K AR TREMEE P
BB TEHTES, BE - BEBROBAS S, Lih LM, i
WEFH, FREFAICAIIL, ThEhOMELBEIOVTAD L T8
T 5.

EFRBUZDOWTIE, AT A 5 DB 2D EEHE 2 BREEREOILKIE, 2H



FHLHEREERET LI L &), MBREBELSRIETI®IILER
%o BIRTIRMEN 2L /NS CTH, —HEEs L, 2oMIEICEERE
FAZEL, BEEBEICIERLIAIILEL LD, o TREREOHH
DR FE P B WBERA HA P TRIBIR MR, BREREDZDDOFHN LT 7
vAVRBEITILNSLETH S,

RSO EEHIE, AL 0T HIBOHRICL > TIRKTH )., At
DEHTH D, L2LHBFIRO/IVL V)INIE, EATOE L WELEICHRZE I
LI LITHASCELERZELOTWS, KBHOY v SR B IE
LB OIS L 5 BFNERIE, EiEKEOHMLEEZHETIIDE LS,

TR, L RIZ < T v B EEOHETHIL /S V L 2 | o B )i
INTHEEERL TS, RAKBEOFTHZIY 4m T, H#HIERIENE LR
5L ZDEHIIEEONBERE TR IBKT S, #KET 1m. HABIBIE 2
~3HTRAEFEI2EICINBELDI L THED, FONREIIEKTH Y.
RNEBEREWICL o THEIIRKE RS, HEFEETHE I NS, K
RUAMZAKIEDSE . EERAKIIEA DBRBOFKE &~ 7 124D THHEK &
LTWaBEN, EFIETCEILLRS, o TEERLHDOAT > 7D K%
RKOT, FEH km OBEER R IR b, TRIEIBRFEY — FOEEEEOE
7"('(“%;@)0

Tz, COBMFBIIBROTEHET, BRIZTFHOENDKEVEETHLI Eh 5,
Ak (oK) BAfE &30, MABEBRD72® @, Tidal Drainage System 0% f#
BATARTHBLHD, REFIGEVHRTHE, ZOHBO7 7 EAIZINET
ETHTHY ., EFIINL 7B BEDEUINERIZE,,

PLEDZREOESME, KEMELFIC LT, BRI, REEEDE
REOMEF 2 RBEC S, SHE - SEMELRIRCEDRLDTHY, AR
ERFLEERICHC - TE L,

22  EHEOMK

NV A VIO BHN 120z, ERMEOBRR L HBRIEFEED D, B
MAROMLE L FEHNELREZ2NA-O0RERAESXTHIOLDET S,

RN OBRMEOHBRIZIE, BRIBOMLENLETH V2 R/E 2V, N
VLN DR THRIBICIIARELZZA T — NERDPE L H Y., FEHiRMtc &
5ENTHFOHSEZI RV, KESTH ) FEBROMNEICIIZ VBV,
o T, COHIBOBEREORT VI YU ENEBBENLZEHS, H#
BERICL > TEBEEENURIEKRICEABOMESLEL L5,



SHICMBIREDREL BENEBEYHEY TAZ L ITHEKMBEETORET
Hbo REAEDODUBILARZHNA2DICE, FHIROGRLEEESE LT I-BEIE
RERBOFMEREL, BERIIC UL TCEEL2RAZ L RS, -5
EDFATELTIE, BORWw (H/hEE) HOSE BE) Hogwvwbolk
%5

et BRAZDOT 70—Fid, CORBOHESBEFNRROBIKE .
AENREFLEHRL TROL ) ITREEN TV S,

BB, x5 —-TFF7 >
PNV LT R EIGERTE DR E L BE 7OV 27 PO
€

BB, 74— T4 A¥ 74 (F/S)
BT 2 FDOFS

2.3 HREHEO L F ) F
031 L

INFETERBRTIIRAKEBENFLT, FIREEORWEEMIZ, RO
Simple Irrigation System 2%&%{7 b N 5 %2 &, {Zkly, BERWEEISERERICE
STEINTEZ, AODEMPERAEROMEIX, 52 IUEEFBOE
fEe¥mM3IE T3, $72ESTIE, BHEEDOERRLEAY, EHER »
LXWERVLEIFT, TAREDIATF— MEpRHET AL E, AMEERD
EHPHE, Ihoid, BEOETHHA LERE LY, £ 0EIZ. AES
PEE L TIRICBAL, $HEICE > THBOH - 2 BIERES R LIED T
Who WL YIOWREBRENRE, ERMEDOHEO-H12i1, ko # E
ZAFEDHNE, LHFIHFEHEOREENDVAI—TIOTFIZ, HEME
(OREEXRNBLENH D, BEOEREWE, Z LI CLEEERDm IS, &
FRFERELTEZONDE, FOLDIITERBEROEMKICLY, ¥v X5
B OBAZ L 2 BNORENER LN A, ZHEEEICL 238
BOWMAKIBHIRENDL Z L & B,

COLERBIE—RRICHIEATRR T, BEHABIEETIZLELTLIENS
Vo, COMEEECERTA/NKNREIZL EMNELIZ. EFEom LD
A% OTHEMEDHBILIZ L 2BRBEORELR L, 77V VA RDOES
ZRELTHLDTH S,



2.3.2 s

NV A VN DFRIBAT PR IF TIHRERR & L, FHE2#EIAIEVOIEE

JFRIZRONT WS, COBBORAMIIEENE ., 257 EF U EIID —
HVIHES NIRVIRBE TFEO N T WA A, BAKDRABEKIIEET, &%
REBXIIBONT VD, o T, EEHRIBHKSNTICRKELLREE
CEN, BEETIZRKLERNMEN S S, T-ENEZETOEKIT., NEE
EEKRELELE>TWS,

PR TORERS, AREEONE, ERBEOREEO/-DIZ1E, L
AR, RRAY =TI UOTFII, HHENEEREZNALZ LN LEI NG, BE
SNBAKRE LTIE, BARDERBEIZE - 28 IF 2K, Bl 2
MEFDOEMHHTD 5,

2.3.3 T

INNVAVNO TR LRI~ T v Vil CERELEBEZERT 5,

NWNIVA YN DOFERBXBEOBREIR., FHEDT 7 X LR ZEHFIEABIZE - T,
BAEE CATERRKEREIITON TS, ZOEDITIE, KRIE 2 1A
FOTZrvTF—Yare, RRFEND IV Ry arddbb, 2OTTFT 05—
YavIHEL T, LR EFAELBARERSCPHEANCLLIBRER NSO L
WE TP, THELERNERY O, EREAH~NORNESHRE L 2o T
BHHRERAEL TV 5,

COMIRIE, ATRS 2.1.2 ORMERERETORBRNA L)1, K#PE#HIC L
2HAKDBRAEEIZ & 5 EEMELRFEMED 120, KEAKESHEDORR
KDODATHIER—V v 7 a—<ro—X | GEbrERLEE? D 5,

INODFEMBEDBERDOIDHOMEE LT, RD L) ZREBEIEEINS,

<ZHFA%E >

* mESA 7 (BNERR) CXA2EEOH (BEERK, EiE
DRE, NRHELE)

* ORMEERE (EERTRESEYYE)
o RRASEM (GO, IR HEKEEAAER)

* WTEARRY TS, BREKS V2 BEAEMES (BCBAKRERIZ
&% BHN R U WID &5, HEiER Ak EE)



< AR >
*  RURARE RBHORHE. RKinHEKEEMH)
* EHEEKY AT LA (BRIEKROHERRIC X B RIEY ORI E )

* o PEKBNT = v 7 HERER (WERYPOSKERE L, AR
EOIIRIC L 5 Z8, SBMELRTRRTIEER)

* BEER (FBEEERLIZLZBREREOILLK)
<T—=hF4rTE>
* RAMN=RZ (N

* RE., REEME

< BERAE®IL>
*  HHMERRSRRUEM TARERY TS, Bk AT ABLUME
FF?D O&M)

2.4 KT v VX

RIBEHRBORT ¥ ¥ v VMR OBEIR, 5H-OVAY ~T 5V 2%
FHUZR S BV, BEOERE LTRD b D2 S 5,

10



WX % HFE BT H % Bix EE
(Kecamatan)
< BV REKER>
1 Sihapas 2,000 Barumun-  Aek- 300ha FZEME  Pre-F/S (1991)
Tengah Sihapas %0 IR AKH D/D (1992)
2 Batang 15,300 Padang- Batang- KEARKAKH M/P (1987)
Pane Bolak Pane
3 Balangka 967 Barumun Ack Taris 577Tha FI R  D/D (1993)
Sitongkon 127ha K/KH
5% IZFRFETEE
Sigorbus 2,100 Barumun Aek Barumun XKJ/KH F/S TISP (1987)*
5  Ulok Tano 500 Barumun-  Aek Korsik  K7KH RHBATHERE (1991)
Tengah
6 Padang Garugur 300 Sosopan Aek Sihapas  R/KH F/S TISP (1987)
7  Ack Nabara 300 Barumun- Aek Manggu R7KH F/S TISP (1987)
Tengah
8 Sibulung 200 Barumun- Aek Sibulung- R/KH F/S TISP (1987)
Bira Tengah Bira
9  Ack Sipogas 277 Sosopan Aek Sosopan  K/KH F/S TISP (1987)
10 Saba Bolak 510 Padang- Aek Bodang  R/KH F/S TISP (1987)
Sidempuan-
Tengah
<R ; BRI+ s >
1  Aek Merah 3,000 Kampung-  Aek Barumun 500ha KK H ADCA FHHL (1995)

Rakyat
<TUE ; mEbs R EEk >

1 Sei Baru 9,600 Panai Hilir
2 Nahodaris 2,700 Panai Tengah
3 Sei Rakyat 2,500 Panai Tengah

50 13FFE T AE

2,400ha KK H
WD IR
400ha K7k H
D IXBAFTEE
500ha KK H
%0 IXBARTEE

B HIEFTHERD (1995)

BEBERTHEL (1994)

BEHBITHERR (1994)

*: TISP = Third Irrigation Sector Project, ADB
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EWREICE LT, 2200473 —=2»H 5, —2i Desa Miskin (EHF)
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8% DFHPEREEINT WS, #£oT, — KISV LAVIIIOTHREY ., Lk
DHIEHIC BV TERBEITRLHTH S EnZ 5B,

b 9 —DI3 Desa Tertinggal (KBFEHM) T, HARFEMIRELZ L LIZENRT
WD ENEBEMTEINENTH L, TORKBEETICET AHKTEICINE 57
NNy BT, NSV AVIIREAN 65 D9 b 7 # (11%) MEERENT
HY, RTRHIBIZENDER LTS, SVAVIIERDY XX )RS F ~
BOWRBANS37THOS 5 95+ (18%) HMEBRM T, MEBNICEET 5,

CDEHIT, MNEX T bR, ARFTENTEREICE L LA EDS,
NV LAY NTRBAIICERICESFETLI e, ThboHRICHT RS
HHRREBIEINE L ZATH S,

3.1.2 REME

INWVAVNIIRBOEEZIBKRETH ALY, ZOLPTREELZIZAF—
REDVERT 5, A, SR » L TIEREEZII. SHTLrOEEE NS
THY), TAT—FPREEFIBENTERZ Lo TERME I THERLE 2 -
T&720 BEENR—LF A VERAPS, REN TSV F—2 3 v Dizdll, &
RICLLBRHBRAFBRES BRIETHTH L, T &iF, THELERS
BNsSE, EFOOIC2EFBRPRER T REICHIMRE L., MEEEOH
TRBIREIED TS, TOL ) HENEEICANE, ZOHBEEOOE
WIRERZEREAVPLEL R D,

CHLIEDo, LEHOTHAMHGNEERET 52 LPFREORETD

D, #HBEROEHAERFBON L EFEICHRBROERE EERADELY &
BLINGVADENTHRIZETI NS,

12



313 XNX—=YwyPka—-v>=2—X

AN OBKRPBEB R TOFHOBRHEENOERNYLZILEIL, EHPREIC
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&, FTHRDOINF ATV HEBTHREEI N TV B, HEo THAHE & AABERIE .
BREFZFONREEL, "~ vrba— v o—X0BEILLBOTEE
THhb,

COEFERAKDOELEMBEICMZ ., THRETIIERHKEIEEEBROFAD &
THN, BFELLRoTKEDIHANRE S EEFIFLHNTHE, HHEIL, H
MBPOMTEIINIEMEAKETE)Z L), BLWHDIEIHEEK km O
BEZHEVT, ROFORAT Y TOBYKERAIIT, COEHETEICE
IROIXEIE 2525, BEIZFONKEHHE— NIRRT 2B KTHS S
ETHY, REBEOH THEINTKE WV, o TEELHEKDEEHEFIT.
COHMBORSLBETHY, fokMELfETR—-Y v ra—<vr=—X
IR B EFRIEOUEDVVETH 5,

32  UsRAREHEOZAM

1994 4 4 BIC05F o 7255 6 KR 5 HEFTEICEE L., KEBEBRSTF O

BUZE, AR ZHALE 55 [VSFHARETTE] . EEEx xR KRERRMRE
HAOEHEOI0 D [MIMEFER] | ERFXRHRIFABEL O [RH
#] RO [EKEEERE] 04007075 658MEN7, ZhiCiz—E
L7 HIKRDRE L BREEELOA DD 5,

ZDTAT T ADYUMIC EBAITREY L VHEMICERT A-010, AitEE
EXREFRBOWMB I ECTo, ERIB, EEULF. WIIE. BiRELE
EXIHENTH-72b 0%, B, F3. EMEARBE AL, i kR %
BERTAHBHZ Lo TWnE,

DI, ANKR—EDOKER - BEREHRET 70— FOBSIX. 5
HRZITBROAMEICERTH3DTH S, NVAVIFRROKER, TH#E
B ANBRBEORENHZZR L MBRAR YA Y —7I V25K L, #0h
POEERAERGEZRBLERBL TV I LiZ, NTVRADENZEHR - &
ERHIBHAREZ EDL7-OICERETH 5,
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Project Digest

Project Title:

- Feasibility Study on Barumun River Basin Integrated AgriculturalDevelopment
Project

Responsible Agency:

Drrectorate General of Water Resources Development, Ministry of Public
Works

Location:

The Study area is within the watershed boundaries of the Barumun river
covering about 9,400 sq.km in Labuhan Batu and South Tapanuli Regencies,
North Sumatra Province.

~ Objectives:
A Immediate Objectives

D) To formulate the master plan of Barumun River Basin Integrated Agricultural
DevelopmentPlan, based on overall river basin developmentdirection study set
up emphasizing the environmentconservation. In the plan, priority projects
will be selected in conformity with Repelita V1.

2) To execute the Feasibility Study on the priority projects. The priority projects
are selected in line with the following long-range objectives.

3) To transfer of knowledge to counterpart personnel through the Jjob-site work

and carry out training abroad.
B Long-range Objectives
1) To alleviatepoverty problems and directly contribute to basic human needs such

as domestic water supply.

2) To maintainself-sufficiency in rice in the provincial level and sustainable food
crops production.

3) To be a model of the Master Plan for technicaly specified similar river basins
among 90 river basins in Indonesia.



Component of the Study

A Barumun River Basin Integrated Agricultural Development Plan
The developmentplan study will be made by the following steps as master plan
approach, with appropriate time horizon.
1) Executionof overall river basin developmentdirection study with environment
consideration
2) Formulation of river basin integrated agriculturaldevelopment plan (master
plan)
3) Selection of priority integrated agricultural developmentprojects in the basin
B Feasibility Study
Feasibility study will be made for the selected priority projects in the master
plan, aiming at the achievementof final target defined in the long-range
objectives. Supposed components of the projects are as follows.
1) Rural development
- tide and flood protectiondike and facilities
- domestic water preparation
- jetty for inland navigation
- rural road improvement
2) Irrigation/drainagedevelopment
- irrigation/drainageand water conservation system
- land development
3) Marketing system
- farm road improvement
- simple post harvest facilities
4) Strengthening of farmers organization
- training facilities
- irrigation and drainage pilot project
Study Inputs
1) Foregin experts 80 man-months
2) Local counterparts 64 man-months
3) Equipment
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L Background and Supporting Information
1.1  Justification of the Project
1.1.1 General Information

Barumun river basin is located at Labuhan Batu and South Tapanuli Regencies with the
catchment area of about 9,400 sq.km. There are 11 regencies (Kabupaten) in the province of
North Sumatra. Rantau Prapat is the capital of Labuhan Batu Regency, located 286 km
southeast of Medan, the provincial capital. The capital of South Tapanuli Regency is
Padangsidempuan, a town in southern part of the province, 391 km southeast from Medan.

The basin borders are the Strait of Malacca at the north, the Rokan river basin at the east, the
Bukit Barisan at the south and the Bilah river basin at the west. The Bilah and Barumun
rivers confluent at about 20 km upstream from the estuary. The Barumun river is one of the

longest rivers in North Sumatra province and settlementshave exist along the river.

The downstream basin which is swamp lands (tidal swamp land with category II) is used for
paddy but cultivated in traditional ways and at sporadically spreading places leading to very
productivity. The land declineis between 1 to 3 %.

In the middle reaches of the basin, the land is used for plantation of mainly oil palm and rubber
and the land is low flat which is still influenced by the Barumun river.

In the upstream basin, the land decline is in the form of mountains’ slope where uncontrolled
land use frequently causes erosion. Some of small and medium scale irrigation schemes are

found to be improved.

The climate is tropical with about 5 months of rainy season in a year. Rainfalls average
between 2,000 to 2,500 mm a year, temperature averages 26 C. Monthly rainfall averages
over 200 mm while certain dry season is about 3 months from January to March when farmers

need water.

The water flows at the Barumun river's down stream part 195 cu.m/s at the maximum debit
and 100 cu.m/s at the minimum flowing volume. The influence of tidal reaches far up to
inland through river at the lower basin.



Page 2

Deep inundations frequently take place in the rainy season at the lower basin caused by the
combination of high tide from sea and high flood from upper basin.  The rural tracts along the
middle and upper reaches also have been suffered from the flooding.

Random exploitation of farm land by new settlers at the conservation forest seems to be

conducing the frequency of flooding problems in the basin.

1.1.2 Problems and Development Constraints

Under the aforementioned situation, socio-economic problems in the basin are rural poorness
caused by the low productivity of agriculture due to the damages from the frequent deep
inundation. Less availability of water in the dry season especially in the lower basin has been
seriously damaged by basic human needs (BHN) of living water as well as irrigation for

intensificationof agriculture.

Poor rural/farm road in the area has stagnated the productivity of farming and weakness of

farmer's bargaining power has caused marketingloss.

Recently, investors from outside have been purchasing the farm lands from poor farmers in the
basin for oil palm plantation. Instead of the ephemeral income, the poor farmers loss their

workplace and stream to landless farm labors or squatters into conservation forest.

Previously, Sei Kualuh Swamp Development Project has been successfully carried out at the
estuary of Kualuh river, west side neighbor of the Barumun river. The project is going lead
remarkable benefit to the farmers. An additional inequity problem is coming up to the lower
basin of the Barumun river caused by outstanding Sei Kualuh Project.

1.1.3 Justification of the Project

In order to give solution to aforementioned socio-economic problems, integrated
rural/agricultural development program by means of river basin management master plan
approach is keenly needed for the most efficient and practical means by the following

components.

- Rural infrastructure development such as flood/tide protection dike and facilities, and

domestic water preparationas well as rural road improvement
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- Terminal development of drainage and water conservation system for food crops, and

land development

- Development of marketing system such as farm road, Jetty/small harbor and simple

post harvest facilities

- Strengthening of farmer's organization by means of training and demonstration of
irrigation and drainage effects

- Strengthening of institutional guidance on the river basin management, especially land

use and conservation

The flooding and inundation problems are caused by the combination of astronomical high tide,
meteorological high tide and high river flood, then the lower land development along the

estuary is also closely related to the upstream overall river basin development program.

In this consequent, the study will consisted by two phases with master plan of the Barumun

river basin integrated agriculturaldevelopment and feasibility study for selected urgent projects.

Recommendable crop at the riparian farm field will be paddy in the proposed project, and the
paddy production will greatly contribute to increasingly maintain self-sufficiency in rice in

provincial level as well as generation of rural employmentopportunity.

1.2 Name of the Project

Feasibility Study on Barumun River Basin Integrated AgriculturalDevelopmentProject

1.3  Project Area

The study area of Barumun River Basin Integrated Agricultural Development Project is shown
in Location Map, in which potential areas for the developmentare located.
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14 Institutional Frameworks

Directorate General of Water Resources Development (DGWRD), Ministry of Public Works
will act as a responsible agency for the preparation, arrangement and supervising
implementationof the project operation.

The study is extended in the North Sumatra Province, so that Provincial Public Works Services
will cooperate with DGWRD. Necessary coordination with Regional Development Planning
Office (BAPPEDA), Ministry of Agriculture, Ministry of Transmigration, Ministry of Interior,
Ministry of Communication and Regional Administration Office is also responsibility of
DGWRD.

1.5 Government Follow-up

After the completion of the study, the Government of Indonesia will reflect the study resuits to
the integrated agricultural development and integration to the comprehensive rural improvement
program. High priority projects identified in the study will be promoted to the next stage for
the project realization based on the recommendation. This type of the project will contribute
to overcome the constraints of the farming activity and low agricultural productivity, and then
to eradicatethe rural mass poverty problems.

11 Objectives of the Project
2.1 Immediate Objectives

The immediate objectives of the study are to prepare a study report on the Project, which will
consist of master plan of the integrated agricultural development in the Barumun river basin and

feasibility study of the identified priority projects The details of the objectives are as follows.

9] To formulate the master plan of Barumun River Basin Integrated Agricultural
Development Plan, based on overall river basin development direction study set
up emphasizing the environmental consideration. In the plan, priority projects
will be selected in conformity with Repelita VI.
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2) To execute a Feasibility Study on the priority projects. The priority projects
are selectedin line with the following long-range objectives.

3) To transfer of knowledge to counterpart personnel through the job-site work
and carry out training abroad.

2.2  Long-range Objectives
1) To alleviatepoverty problems and directly contribute to basic human needs.

2) To maintain self-sufficiency in rice in the provincial level and sustainable food
crops production.

3) To be a model of the master plan for technical specified similar river basins
among 90 river basins in Indonesia.

III.  Plan of Operation
3.1 Scope of Works

The study will consist of two stages. At the first stage, a master plan of integrated agricultural
development will be formulated through analyses of present situation, evaluation of
development potential and constraints, and screening of priority projects. At the second stage,
feasibility study will be carried out for the priority projects to be developed urgently.

3.1.1 First Stage
1) Datacollection

To collect and review available data and information relevant to the both first stage and

second stage as following items:
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a. Latest national economic development plan, regional development plan,
investment plan of Public Works, agricultural policy, irrigation policy and
transmigration policy

Regional economy, rural economy and statistics

Topography

Meteorology and hydrology, water quality

Geology

Soils and land use

S0 oMo oo

Cropping and farming practice

Land tenure

Pt o

Irrigation and drainage

Flood damages

Agriculture

Agro-economy and agriculturalsupporting system
Agriculturalinfrastructure

Social infrastructure

Construction materialsand cost

L s o B g & oR T

Otherreports, working papers and documents related to the project

[\®]
~

Field survey

To carry out field investigation, survey and observation on the following items:

a. Preliminary field survey of the potential areas for development

b. Investigation of existing hydrological and meteorologicalobservation networks
c. Investigationsurvey on the existing irrigation and drainage schemes

d. Reconnaissance survey on the flooding areas

e. Installation of meteorologicaland hydrological equipment and observation

f. Observation of river discharges, sediment transportation and water quality

h. Observation of soils

1 Investigation of transmigrationsettlementin and around the study area

J- Agriculturaland agro-economicsurvey

k. Agriculturaland social infrastructure survey

3) Assessment of development potential and constraints from viewpoints of

endowed natural resources, environmentand social aspects.
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4)

5)

Page 7

Screening of priority projects in the basin by means of selection criteria of
natural, technical, agricultural, economic, social and institutional development
potential.

Preliminary formulation of master plan of Barumun River Basin Integrated
AgriculturalDevelopment.

Second Stage

On the basis of the results of preceding master plan study and study in the first stage, in

the second stage feasibility study shall be carried out for the selected priority projects.

1)

2)

Additionalcollectionof data and information

The necessary data and information shall be collected for planning and design of
the priority projects in the basin.

Field survey

Topography

Topographical map necessary for the feasibility study shall be prepared in the
early period of the stage. Route surveying of proposed canals and/or roads
shall be supplemented. Also, detailed topographic surveying for related key
structure sites shall be conducted. Additional river survey of the Barumun
river and other stream shall be supplementedif required.

Geo-technicaland soil mechanicalsurvey
Test drilling work, test pits and soil mechanical tests shall be conducted at the
sites necessary for facility designs.

Meteo-hydrologicalsurvey
In succession the First Stage survey, necessary observations for discharge,
sediment transportation and water quality at respective gauging sites shall be

completed.
Soil survey

Farm economic survey and public consultation survey
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f. Construction materialsand costs survey

g. Agriculturalsupporting system survey

h. Social infrastructure survey

3) Formulation of development plan for the priority projects concerning the
following items:

a. Land use

b. Cropping pattern and farming system

C. Irrigation and drainage system

d. Rural infrastructure

e. Agriculturalinfrastructure

f. Agriculturalsupporting services and marketing systems

g. Preliminary design of major structures

h. Implementationschedule of the projects

p— o

Operationand maintenance

j- Estimateof projectcost and benefit

k. Environmentalconsideration

1. Project evaluation

4) Completion of the basin-wide master plan for integrated agricultural
developmentwith long-range implementationschedule

5) Recommendationsfor projectimplementation

6) Preparation of master plan and feasibility study report

3.2 Study Schedule

The study will be carried out within a period of 16 months in accordance with the tentative
work schedule as shown in Appendix-1.
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3.3  Reports
The study team shall prepare and submit the following reports to the Government of Indonesia.

1) Inception Report
Thirty (30) copies within one (1) month after the commencementof the Study

2) Progress Report I
Thirty (30) copies at the end of the first field work in Indonesia

3) Interim Report
Thirty (30) copies at the start of the second stage of the Study

4) Progress Report I
Thirty (30) copies at the end of the second field work in Indonesia

5) Draft Final Report
Thirty (30) copies at the end of the second stage of the Study

6) Final Report
Fifty (50) copies within two (2) months after receiving the comments of
DGWRD on the Draft Final Report

IV.  External and the Government Inputs
4.1  External Inputs
1) Expertise required

A total of 80 man-months of expert services will be required as shown in Appendix-II

of tentativeassignment schedule.
2) Equipment

The Study Team is requested to provide all kind of equipment, machinery, stationery
and consumables necessary for the work.
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Training

Training in abroad totally 6 man-months will be requested.

4.2 Inputs of the Government of Indonesia

To facilitate the smooth implementation of the study, the Government of the Republic of

Indonesia will take necessary measures.

ey DGWRD will make necessary arrangement with the cooperation of other relevant

organizationfor the following:

1)

2)

3)

4)

5)

6)

7)

To secure the safety of the Study Team.

To provide medical services as needed. Its expenses will be chargeable on the
members of the Study Team.

To arrange for quick and smooth customs clearance of the equipment and

materialsrequired for the Study at free of any charge.

To permit the members of the Study Team to enter, leave and sojourn in
Indonesia for duration of their assignment, and exempt them from alien

registrationrequirements (and consular fees).

To exempt the members of the Study Team from taxes, duties and other charges
on equipment, machinery and other materials brought into Indonesia for the
implementationof the Study.

To exempt the members of the Study Team from income tax and other charges
imposed on or in connection with any emolument or allowance paid to the
members of the Study Team for their services in connection with the

implementationof the Study.

To provide necessary facilities to the Study Team for remittance as well as
utilization of funds introduced into Indonesia from the country of the Study

Team in connection with the implementation.
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8) To secure clearance for the use of communication facilities including
transceivers with allocated frequency and electronic distance measuring

instruments.

9)  To ensure permission to take all data and documents related to the Study out of
Indonesia to the Country of the Study Team.

DGWRD will, as its own expense, provide the Study Team with the following, in

cooperation with the other relevant organizations:

1) Availabledata and informationrelated to the Study.

2) Counterpart personnel to assist the team and participate in the various activities
for the Study.

3) Suitable office space with necessary equipmentin the Study area.

4) Credentials or identificationcards to the members of the Study Team.

The Government of Indonesia will bear claims, if any arises against the members of the
Study Team arising from, occurring in the course of, or otherwise connected with the
discharge of their duties in the implementation of the Study, except when such claims
arise from gross negligence or willful misconduct on the part or the members of the
Study Team.
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Appendix-I

Tentative Work Schedule

Work Ist Stage 2nd Stage

11213 (4516|7189 |10j11712]13}14]15

Data Collection and Field
Investigation for Master Plan

Preliminary Formulation of
Master Plan for the Barumun
River Basin and Selection of
Priority Projects

Data Collection and Field
Survey for Feasibility Study

Formulation of Priority Project
Development Plan and
Completion of Basin-wide
Master Plan

Report A B C D E

Legend:
Gray Bar: Field Work Period in Indonesia
White Bar: Home Office Work

Report:
A: Inception Report
B: Progress Report 11
C: Interim Report
D: Progress Report I
E: DraftFinal Report
F: Final Report
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Appendix-II
Tentative Assignment Schedule
Expertise Field Work Home Work Total

1. TeamLeader 4.5 2.0 6.5
2.  Hydrology/Irrigation 7.5 2.5 10.0
3. Flood Control/Drainage 7.5 2.5 10.0
4. River Ehgineer 4.0 1.0 5.0
5.  Soil/Land Use 55 20 7.5
6.  Agriculture 8.0 35 11.5
7. Rural Infrastructure 4.0 1.0 5.0
8. Structure Design/Cost 5.5 3.0 8.5
9.  Geology 2.5 1.0 35
10. Socio-economy/Evaluation 3.0 20 5.0
11. Environment 3.0 1.5 4.5
12.  Survey Engineer 3.0 0.0 3.0

Total 58.0 22.0 80.0

Unit: man-months
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