TR e T med e

A B B R

i TRS S5 T

'ﬁ'/ ) /}ng}?lfijEﬁﬁ

FH2ETA

"f anaﬁ.a

Nos. . 2

%

afunfaif)

190 — 27







5 ;wKESlJB§A§Y.

.

- 1085820[7]

| 216)’(1 |






A > F a7 R0
NFHBEEHKERBR

Vil SASZ LI 2 L g

EX 1=

FH2FT7A

ElEgeepale = S



21637

BB % F R E



HAREBAF . 4> FR Y 7 HHNEBRFOBEREETE, AEO 7SNV
TR A WA 470 B BRI £ 47 © & 2P L. BB TREFC o
W% ML 72 |

WHMEFE, N— P LELTIEMS 9OELI0ALVBAMG 0FE1 0 E T
HA T Bt A IRE & IR & 3 3 B2 2 b o Ty A b 2 5 L
TEBIEAE 6 7 & PR 243 A Coll, BATEHRNAHBEEER LR E
ET%%%@%3@KbtofﬁﬂﬁﬁﬁLto

AR, 4 ¥ FA Y 7HNMEBUFHEGE LIF#EzT ) L e dic, 7avey
A MEER RN L. BEAORMEEEET, & ICAREEEROE
E o,
*ﬁ%%ﬁ\ﬁfﬂ?mﬁfﬂ%ﬁﬁ%%?%tt%m\Uwfdﬁ@@ﬁﬁ'
BEO—BORBIRISEEZBI DO TH S,

Kb Dz, AR EMLEL RO RBRERII L, BE Y
RBDEEFETHHDTH S,

T 24 7






£94°30 29° 40' 99° 50" ico®
T Ny I - T I
TG. TIRAM T Bonca doeh g, N KEY MAP
’ y T “o..
\h__ o e o1 FIOkm
o st
. or acen y %, MALAYSIA
%,
¢ &\\\o N
: “'*““"{Pm]ect Area FES
) o
L Tepa 7T ’%
SUMATERA UTARA rj W
Y oaiau g
o Oiﬁéggsmcnmnm
-~ \-'yacmnnum_, o
- g P ./,(_ RS, P
TAMBUN TULANG 3WAMP
DEVELOPMENT PROJECT
A= 7,500 HA
\ >
s + o
SILAU - BUNUT ] | <.
REHABILI TATION IRRIGATION PROJEGT f ‘} SRy i =%
A= 17,000 HA it j ? : ! [+
SN KISARAN NG i\ H pe
.
\K
SIMPANG EMPAT SWAMP
/( CEVELOPMENT PROJECT
- A= 4,000 HA »
- / 7 e
+ ~— <0
) .
PADANG MAHONDANG IRRIGATION
EXTENTION PROJECT
SMALL-SCALE IRRIGATION | - TG.
REHABILITATION PROJECT EIDONG
A= 8,700 HA ﬂd/f
LEIDONG ASAHAN - SWAMP E
DEVELOPMENT PROJECT
Az 62,100 HA,
125
20
| s AEK
et T KANOPAN-
+ ¥ . TegktFay, o~
.(; .("} Akdakt
<
KANOPAN LEFT BANK
DRAINAGE PROJECT
LEGEND AT 5,800HA
—w—— Joundory of Study Ared|
+++++++ Kabupaten Boundary HE:
—+—1+— Kecomatan Boundary /, 0
Major Road KUALUH RIGHT BANK i 4
bt ROHWOY IRRIGATION PROJECT B ALK NAETEX ‘/
River IRRIGATION PROJECT
rve AT 4,500 HA J /
" +*
Boundary of Each S //}
: . /
Proposed Prejec! g ;
"F
Flacd Dike for Urgent d AE-K}I;JATAS . */
. ; 3
Flood Control Project IRRIGATION PROJECT ~
A=5,500 HA -
S5CALE
4 6 8 10 20 km {5
ety eyt Wit wlital Sl L
] l

ez0

7N TR B S AR

fr & KX

Republic of Indonesig

MASTER PLAN STUDY ON
LOWER ASAHAN RIVER BASIN DEVEILOPMENT

Japan

international Cooperation Agency







P

oy
e}

AN

.

.1'|RAM

KISARAN
I TIMUR

& rfmoam w tecans -aqu-:buysn.wl

TG, TIRAM

}

|A!E‘ BATU

-

.

FG

SUMATE_RA UTARA

lj%; tama

.:Lqﬁf !

F\Wwf;ﬁ”

E 99°357 99|°40’ 99°45°
i I |
N Banda Aceh 5 N KEY MAP
@ v} I(:!E 200 km
N MALAYSIA

t Tobo

CING,

W(

SUMATERA.
BARAT

|MERAi\.T‘J ]" /}j '
e "~ P t\ . ‘_f_e_rd,ofg—ﬁ —
rﬁ\” ) ;l‘- 7“\%\)\ /\ E”TS"—H"“:‘:}"'
ﬁi \ b A;», L
K ) >
R il
+

A Joman

TG
BAaLAl

-y

hsg

id 0/?"'\

LEGEND 7 - f_;_’? =76, B{\LAI
SO
——=—=— Provincial Road —t =+ — Kecamulon DATUK BANDAR X
- Boundary \
Kabupaten Road [ MERANTI| nName of
Kecamatan
S River — ‘ SCALE
- w
T . . Diversion Weir
- -, Contour Line .
H 2 3 < 5k {2
u ‘ Inter - B k
Starter Rotlway C’JQDD DTvi:snoﬁs'n s s s
az2esmen= Project Boundary Canal
I ;
99° 35" 99° 90" 93° 45"
Republic of Indenesia

S5y FRoy MERRRENA

fu &

LOWER ASAHAN RIVER BASIN DEVELOPMENT

MASTER PLAN STUDY ON

Japoa {nternational

Cooperation Agency







BB & OEE

1. MEORN

& WAOH i, BEEEEON L, FREROMN. BROMES L 04
WKHED )R8 % BIR S RUBOEOBLEL V. 7YV ITTRBBAE R E L
iﬂaﬁ 2005 % Hf’“’frét iy 2 m&f AT Z R ET H2HITH 5,
'2jﬁgm#ﬁ'

ﬁ%ﬁﬁo@%ﬁﬁ%%ma4vr$v7&ﬁ&%$%%ﬁﬁﬁ%ﬁf
(DGWRD) & DT 1984 7 27 [ t”lﬁibﬁe&bfonf:x:mj’ kT Y

"“?h%OWT%Méﬂtbﬁﬁﬁ ﬁ @mlki@%vﬂﬁﬁ)rﬁﬁ:

:T£MLLD_

. Part: Iﬁﬁﬁi\ (a) F 4 - /k%«ﬁllaﬁéaa)i/#infmﬂ@iés O 7T HFNAINB LT
| Jﬂj‘?—@ﬂIJ!Hﬁ’cFﬁfh%iJ%t L 7= Mok Bl i YAS =TT YORE, BLU
OF 3 ;;gzwmﬂpfm@74~/wfm CAF 4L RO WD LEHME
L'c, 1984 4E 10 H W BIA L. 1985 46 10 AT Lizo Pan QBRI
fﬂ%ﬁﬁ%%t LCHLY ffga&by 1985 4F 10 J1 12 DGWRD i L 72 |

4 TR T B DGWRD K., Part LA OB 2 ﬁ&vx S K R

- ﬁb%#ﬁm;ﬁnﬁ 1988 43 AP L 19804 6 H I T L 7ze BB R
4j-/\/JH T L bR ENREL, OECFCD,Q ﬁiﬁjﬁé’.x '

w‘ DGWRD zﬂIJIiFJLJ& 'f)j\ﬁ’héﬂt( - |

o Pm Itgﬂﬁsi Pml.ﬂ ffﬁﬂztﬁ Y RE T /HHM‘%%%I#J
-ﬁ 77/®M¢%§%tttﬁwf@% %wﬂwﬁﬁfmib%4¢%ﬁ
41980 4E 6 JTICHAA & 4Lz, Part- T AL 2 RISV THIE S Ne 1K
—”é‘#if‘zf&%’:’ &F‘;‘Erﬂ’)’éﬁ/ﬁn’rﬂ"@ﬂ% LG xﬂ)mb‘?ﬁ*ﬁﬁﬁ*‘? =R )
.uézaa::'ﬁ'& v‘l989¢9ﬂlkﬁ§‘ T U o 82 KNAE 1989 4F 10 H Bl s
_ 1990¢3ﬂk;f%1’l,7‘:o 51324\»}‘]/‘““Cti P RN T E LT B R
A= MJJ?‘%'?% ~VEYT A4 - AT 4 - LRVOFENE S K
L7, ' : ' :

5.1



Qﬁ’?ﬁﬁfﬁﬂi Part - 1 J&u“buPaxt 11 i mﬁ)ﬂjﬁﬂ\%m{k)%{g@t%@(%@ -
LUFD 4 &P LREE L TND : _

1% EEY S

0% WORBHAEIT (Parl KGR -

B8 JREEEIRILARE (Parcll 55 1 KAL)

ek v 7ﬂ/hﬁﬂﬁﬂﬁu(muuﬁziﬁﬁﬁ%)

a'ﬁgmi

ﬁﬁﬁ%iﬁm%z«b7M®i%$kku m%;yz¢memmﬁ“"

%w%moﬁﬁu@é ﬁﬁﬂ%mﬁm;%n/wé¢b&1%iE4HMm
WRE DA LTB 0. ERKER 3,500 mm 5 1,500 mm QP b5, WE
I S E KRBT AT D 7, BT B WA E R B CB,

ﬂEW@Aﬁﬁd%WﬁFGT%SKTAf%%:T%E%ﬁ&ﬁfﬁﬂ\xj.
BLUT A, j4wn—A @mqﬂ%#%kﬁﬁéﬂfwé T B
1ﬂfmwk%$mh&®%%@ﬁtwm%nfm

-ﬂ@ﬁ@%%&ﬁﬁﬁ,kzﬁb?MWLémf%#%Dﬁhkﬁr %O_
KROBIUE, BREWOML S R HREMOMEM SE0L 0150 Ky, 35
k\ﬁﬁWﬁﬂ*ﬁﬁwv&F“R®L&JEE?#¥WIMUTt¢éwf
B, BFEREFEEHBEEOBILEE 2T h, Lt#ofw_ﬂﬁfﬁ,h
HERAR. BRKRD M%M*Tﬂ%ﬁﬁwmj%lé EDRYETH D,

ﬁﬁﬁﬁﬂf@,@%\¢ﬁ<%ﬁ;%®ﬁﬂﬁ u%ﬁmkﬁofgﬁé;
ﬂfﬁfﬁh{ﬁﬂiﬁ®ﬁﬁ%ﬂiﬁﬁLJ%Lﬂfwéwuin&ﬁﬁ
Hﬂﬁ@ﬁﬁ%ﬂWM££ﬂ® Ot&ofw o e e

4, ﬁ*%@%@

WA E DY A S — 79 ik amfil e e koLtom \73;-
YN Y IO THAVIL BLOA RV IES it s T THE

KB~ 25 — 79 YO, wm&mﬁ ﬁ\rﬁ&i§%£;0%
AR, BRI & AR, oM %%NixfoLto%¢



-ﬁmrmmﬁabfmmﬁw$%mm R PR L 720

TRy ML Y9N BE S T NS B kBB RNE L SR
OEERB & ORI S % 2l BT REL 12 —T, THNAVINO
HOKBEAE Ui R TS & AL oS RE L2, REL 2
HHAMAA R () 7% v M 3dkm OWNYRTI, @) 74221 40km O
I R THE, mgvA~M1%m®kM®Lﬂ'w0/7¢M2%m®mm&
'Etk(w¢7w~m3%m®wm&&j$ Thb, '

: {—*fﬂ‘*‘»l%fﬁﬂni‘@@;ﬁ%ﬁ ('1‘9854%%)' @, @ 7X v M6V E T, ()7
~%A7£;w?5vmﬁﬁ%w57\m)7“ ~ 205NV ET, LEE-
o Ee L HORBHEIC KBGO 7 Xy MILISAMENVE T Gi) 7Y
CBEOVI I IHEN KT ) 2 TV —3HEVE T £ L. &
BRPIERINZES BIRR) 13, () 7% v M 119%, () 7H N> BLUY I 9
L 14.3%. (i) 2 PV =1 123% Thb, - -

HOKBERHIOD < 2 5 ~ 79 ¥ KR CBISHE ., WokBEIRATH LT ¥
NANBE YT O NTH &R E L BRSRARHmo7 4 ~VEY 7
40 RE T4 REM LTze & ORBH T CORN BARE R, B OB &
P 2 10 R “7J<%€*i‘mﬁﬁ L7

'%gﬁﬁWﬁﬁ'fu T&h/mkinﬁﬁm&mof*%kﬂkm®
Eﬁ@ﬂm&ﬂ%ﬁﬁbtqi%ﬂlﬁﬁﬁ@ @ 7H A VINER 19km O3
B, (o) Bk % Z0 b L= OREFKH % SF 5 729 18 km
DR (@/7¢mmeKkawﬁ;%UL*%JUH%%%Q(@
B

%uiﬁ%@ﬁw® “%(w%¢m%amzﬁhwt7kﬁhotoit\
&mﬁﬂk;%¢$ﬁ&ﬁusugwt7aﬁléntoﬁﬁmwKMﬁTm
.12.4'% E‘?:s: Y AR RE IR L T LT b oL 220

74~JEUT4 zﬁ74®m%k )% 4/ “ A V7 BT AR o
%mﬁ%%%tr?ﬂA/M$ﬁ oK BAELT | ORI ORI S e LT,
 $%&§@1%9 6HkTTF%ﬁLTWé



5. M EEIREE

THNY FRRORIERGET A 5 =79 ik, &K%ﬂvx& IV ED
BAHER L) ODRE L e M0, LM & UK O BISET G o 314
.ﬁ&w\udwnwmm(ﬁﬁmmwmmm\Xﬁ%ﬁwlmﬂmm\bio-
**ﬂ}ﬁﬂjﬂ 2, 800 ha) i’ﬂé‘ﬂﬁ%bﬁd Ll "Cﬁﬁ,xf; Lo

LR Y - T /m%;g_kaaf»ﬁ i, (a)ﬁ_‘i__l'}:_l@:tﬁ_‘ KERE A
FRIT 5 & 20 & o TR, ﬁLﬁ@Wﬁ&@*Tkﬁﬁﬁﬁﬁwmk
eRBT L, & £Uanmz«r;mwkauz$gw@ﬁmu TE RSN
'%EE’]&L?:O_

£®D%%£&Té§%m&ﬁ%ttf . mmbxomﬂ%%ﬁmg
BT RL Fy B L A S BISEHEAE . (o) BRSSO B AR BRI K

Lf@ﬁkwmk;éxmmﬁr%wwmmwiy@ymﬁwmﬁﬂmm%u%_?'

#b@v7¢Mlb7ﬂszﬂ®ﬁﬁW%ﬁd DA, @pﬁﬁ%{%@ﬁ
55 (HEREK DR C X 2 iBﬁmEﬁ \&ﬂm#mﬁf%EWiE@rwﬁ'

';fc.JEfrﬁ}?FﬁL'CwéﬂhEﬂiM)w\_,f.\;&inﬁbw;‘aré&) i’o;U(d)%ﬁii’gi@L e

ioﬁ%ﬁ"‘%ﬁ@%ﬂﬁ —Hk}fé [O¥eAi, THBo

iﬂﬁﬂiﬁd@ﬁﬁ?‘ﬁ‘T v WO B x D\/EEZFF?]"%’*H f:»%& S ER i«)fl D 10
Jadv s F’E.L*)KLT:{,- :

M ¥Iy TRy iiéiﬁiﬂiﬁu’rm

@ STk T

(3)  H N R R

4 MRS RHE

() Txr -+ RiEEHL

© TIY - FIFy s iEEEm

M 7T NM—hRERRE

@) Ty LI vRmEEEE
Q) YUy T Uy Hmﬂﬁfaﬂ%? o
10y V4 kK- TﬂV\/uﬂL% %ﬁ |



ﬁhMO?H/: Mhiﬁ?ﬁﬁ%ﬁmw& i R ORI EEAE AT %

‘-oaowg\wﬁﬁmm BIASHATE W & &L (b) WL B 7 ) DR 25

FVCk, BLYQSWEBHE T &, Thho FMOMR. BRI &
LTCv¥o7 - 73/%&MdﬁMM% ﬁz&ﬁﬁﬂ&bfny R
/@ﬁm%dTﬁﬁmLtu

_duﬂ%ﬂrr®M%Hw BIET B o T, 2005 RS TOILR
-bvaﬁmﬁ%EE“”(nm3MAcum%(gmﬁwyﬁhyTﬁﬂﬁ |
DRAEFEY =T %niuﬁ%;ltlzmé}ilf)%%% BEELE, COEMEENT S
zwk, YTy TRy MR B L 0SS Y - ok Y Y A
B 2005 4 % CIIGT A7 L ERAEL 2 |

'i%w$mﬂ9ﬁw' Amt%”'ﬁzﬁmﬁwﬂ%ﬂEkLryﬁa o4
_3/F&@dﬁﬁméﬂml\gWJERHb%ﬁW@J(74—/EUT4-
A yT’fZKﬂL(DJﬁ\uJ) %j\.f}ﬁ §- kiﬂ‘(ﬂ'ﬂ_éﬂfio

6 935-?va%ﬁ&E§@
.'fﬂuﬂfm M%}&/mibﬁwwmmkkuLL VAL IRARSUIROR AN
'fﬁ%ﬁTif@%oJWme$m Bk 4tk | ﬁ@mﬁw@\iﬁ%ﬂ

-iﬂﬂ%ﬁm\ﬂﬂmﬂ»ﬂwﬁdbiUﬁﬂﬁ b T, KB IER SR
&mymm\w\ﬂmﬂmmmﬁ%lmmth*iLto

'_ﬁmcuwwa ﬁH&K%b%I&HLHM\m)ﬁﬁ%i0731bm

TN B B WA 5 | (b) LRGN T DRI & LA

KIEROEFLR v LI, (© 7% v MIIET O, HH T N 5 i
L KEREOARRE, ﬁxomp@naﬁ PSS THL, COFEEL
T ﬁ%@*wiﬁﬁﬁ-fﬁm G ¢, FE IR b # 120% B E
'7&\(1 s .

_ $fH“:f%bﬁ¥M%ﬁméi%K£tofH\%Kﬁ&tﬁ%£$%
%K%w\%w&&ﬁmmhﬁw M%m%tttﬁﬁmz%W®%i%£$

ﬁj@#%;ﬁﬂ@mﬁﬁwﬁktfuréﬁﬁutdwg\@yﬁvmﬁ

' s-5



i@ﬁﬁ\w)/JWM&D?R/FH“@&WJ%K%@Mﬂm@®ﬁa\
@73/bmwﬂﬁmﬁﬁsaﬁ®&%\@ﬂmeMﬁ&&mA%®&W
B L U110 km D MAREBT . () ln|130 km ODHUR%UDLJH%\ figfﬁxﬂ“\ (f) ARk
ﬁ%m@&ﬁ@ﬁ%(Q7R/Hmﬂ(WW%MMM@Lﬂ\®ﬂ9wO

ha @ 3K 3 ¢®%ﬁk$0&Mm®&/M®mm\mmaﬁm&%%i%w% '

OB () HERERAT BT B OTE, 15 K U o HE RSB K BT B S
CRRROE - B, Thb | .

$MT®$%ﬁmeM&&%Jm,ﬁm&mkxubﬁﬁﬁwﬁzsﬁéﬁw }
LR THEBMTH D, ﬁ%iﬁﬁlﬂ%ﬁ»k?aﬁﬁbﬂ U%W%ﬁusnﬁf
MVEPTHY ., %ﬁ%M1mypwt;cmmﬁikw)féé

Huﬁﬁﬁkm-+Mnhb/®w#&@éﬂ% &L&% dugmﬁk
aﬁ%ﬁﬁﬁﬁﬁumﬁhWV;\&m&”Mﬁ&mm¢3M$WE7&ﬂ%
hé:ituﬂﬁmmyfﬁﬁﬂm@ﬁ*T% kh£éh®ﬁémM%Wt
TEREE NS,

%ﬁ%m%uﬁwmjimnqﬁfm4aﬁlt Br%k%méﬂmcH '
TSN BHEYR B L UEEOLT S 4 5 BEESAT O FEH £ g Aaf
WA % ZTANE T B o T b 7% BRI AT URER LCn b, LI
T, $MTM&WM@&&bf&%ML%““H%&wa F 1%%

$Ju®%%ﬁmu‘ﬁw ﬂk@#%ﬁ% w3x0$%%® #mh
Bis¥vy>a - 70-4% T & ")’H&O 7o Jﬁﬁ‘c@:ﬁ‘tlﬂlﬁi 72 ST BRI

HmﬁWETFE%OhWETQWh&é%®tﬁﬁf oum;a&ﬂﬂﬁ_  '

DI $JT%FW®“R®iLML%&%%@%@%T@%7g&b\
Ju%thx%ﬁ&quumﬁfgﬁwt%i6&5%#6 xypzyT;
BRF 3 u— Y OB, 1 TFEOE, kivmﬂﬁh%W%ﬂy$@%Mﬁ
100 180V ¥ 7 DM B m%ﬁ&oﬁﬁﬁ%%o S

$%%mm;%ﬁﬁmmm%my\@&@2&%¢ﬁﬁﬁ;wﬁ%@%m&_
BRSBTS 0 5o B5E L7 17 BT H O BB OUANRED D b, Ehl
EM A STEFHMAI L UCld, BRI, BRNA DM, BRO4
WiKHE DM by R B OB S IO Wk oWk, S ks
na, . L R



PRI T B v A AR & LT, E%Mﬁ$k I X ok
CHRER, LR L A HATE, RERORE. EXEILNDL, LELE
MBS bOTA S AMEE, R & o Clot il R E Y Kzag) 25
THEVEHB I NG,

7.8 &

Yy 7Ry MEREASTENCETTETHL L b, $&
ﬁmﬂ%ﬁ%ﬁb(m%?égm$ﬁmﬁ\%wﬁﬁtﬂﬁwEQMﬁ@LE
LT, BRI O G b TR, 51 HESE K L CETYS D
%@r‘hﬁ@iﬁi”‘ﬁrﬁﬂﬁﬂjﬁ&* LAl S c‘:?ﬁ‘ﬁﬁﬁ’( L, L7HoT. Eﬂ.bu#ﬂﬂ
_ | ﬂu)?.b”:fﬁ‘ﬁf LTw3 //‘?JHU){ /J(WJ@%%&T:F'IIL’CO)L“"'%}?L,#@ B 7
.'5$0$dmé$%LiMk@f«%(@% t%iikhﬁbtwg

8B, ERRMO TGS FiE aﬁﬁﬂ(mw$m ) T DR B
BRE TR0, Y Y 0k Y VBRI O 7 4 — VY 7 4
_ X5"T'f ‘-'Dbrhn BHEENL, :






7N AR S S AR W

v

1.

1.1
1.2
1.3
1.4

1

1.5

3.1
3.2
3
3
3
33

4.1
4.2
4.3
4.4
4.5

o 7 Koy bR BT A
B & OB

R

RUBI oo
MAORS
HEOHN o
A OFRMRSE L
41 Part-13#&E ... ...

S S e

AR & IS AT Y v

BRI
Fﬁﬂ%ﬁfiyy¥)b R

2.1 THWEERESAET Y v

2.2 KEFBRET e
23 BEERERT N

T - ARERPIIE O AT W
4. WeAKEHHIETH] (Part - 1A ...
A BEE OB
B BIEN .
S o 7 I
FosElomEE
Hmowm SR

............................ 13

............................ 17



5. REEBZERIW Part- WA L J 21

5.1 BRI e 21
52 BEMBOHMENY . e T L2l
53 PISSEIMIOMEE .. e 22
531 BIFSEIWIOVE o i 22
5.3.2 MERBISERH R o SR 23
53.3  SHHlE W e e .. 25
54 Y70 - 7Ry MEEMCGCRE .o L e 25
540 BEE L [T 25
542 BB ..o ... 25
543 BEBRERIM .. 2T
544 B - BEKERE 28
545 BEMSIOUCE RO §|
SA.6 HE ARG 32
547 BEE U, 32
548 PEEHEW ... S 33
549 MR ... .. e 34
5400 WEEORAZTEE 36

- ii -



#5-1
#52
#5-3
F5-4
#*5-5
#5-6
£5-7
#5-8
#5-9
#* 5-10
# 511
£ 5-12

€ 3- 1
32
B 3-3
X 3-4
¥ 3-5
X 3-6
X 4- 1
X 4-2
541
B 5-2
4 5-3
M54

Xl 5-5-

B4 5- 6
B 5-7
4 5- 8
B 5-9

(RE-F=R/

dRw bIMIEBT BROAMB L e 40
AT PIMEBIBPERETH ... 40
FIREEROBE ... i 41
RAY TG LRI OE 42
T R . 44
FEFWOFEHT ... D 45
EBOPIR 46
FARHRERR R COMMMER ... 47
OB AR 43
BEBRALEROF vy Y2 70— 49
MEBREEEROR Yy 270~ 50
HEOHAENE L URE~0BE .. P 51
FTEB X
PEHEAER ... 54
B I 55
SHEBLLUOTBEBIROME ... 56
HEOAND S ... R S 57
BIRCERFAIR ..o 58
ARFEEEHOEMRKBEMER .. 59
BRI coBokiBE8RAR ... 60
PEABHBIRIWIMIER ... 61
Eﬂﬁﬁh[l’?@#}]%%/\‘y VARH . 62
SR AOMERERIE ... 63
B TR 64
RHMHEREHEAC Y A F A 65
VIURABOBE ... 66
PR R CRTEERMEER .. 67
BIBEOERAT P2~ . 68
RSB OREMEE .. 69
MEFFE BB ORIAME .. 70

- i -



BAPPEDA - Badan Perencanaan Pembangunan Daerah
(Provincial Development Planning Board)

BAPPENAS - Badan Perencanaan Pembanguanan Nasional
(National Development Planning Board)

BIMAS - Bimbihgan Massal

BPP - Balai Penyuluhan Pertanian

' ' (Rural Extension Center)

BRI - Bank Rakyat Indonesia

. (People’'s Bank of Indonesia)

BRIUD - Bank Rakyat Indonesia Unit Desa
(Village branch of BRI}

Bupati - District Chief, Head of Kabupaten

Cabang Dinas - PU Seksi, [Adm'inistrative area for irrigation

' with the PU-Wilayah)

Camat - Sub-district Chief, Head of Kecamatan

CRIFC - Central Research Institute for Food Crops

CS - Construction supervision |

Desa - Village or group of small villages

DGFCA - Director General of Food Cr ops Agncultu;e
Ministry of Agrlcultme =

DGWRD - Directorate General of W_atef Resources
Development, Ministry of Public Works'

DIP - Project Implementation Budget

DOl - Directorate of Ii‘rigatio'n

DPU . Departemen Pekerjaan Umum
{(Ministry of Public Works} =

FC - Foreign currency

E/S - Engineering services

FY - Fiscal year (April 1 to March 31) .

GDP - Gross Domestic Product
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GOl

Golongan

Gotong royong

Hyv
IBRD

ICB
IGGI
INMAS

INSUS

ISSP
JICA
Julu

Kabupaten
Kecamatan
KUD-
KUPEDES

KuUT
LC

LCB
LP3ES

mr&;E

3

food)

Government of Indonesia

Division of an irrigation area in order to phase
planting and reduce peak water demand

Mutual self help assistance
High y"ielding variety

Internationél Bank for Reconstruction and
Development (World Bank)

International competitive bidding

Inter-governmental Group on Indonesia

Intensifikasi Massal
(massive intensification for self sufficiency in

Intensifikasi Khusus
(special intensification program)

Irrigéiton Sub-Sector Project

| Japan International Cooperation Agency

Official responsible for the day-to-day operation
of an irrigation area, generally no greater than
1.000 ha

District (sub-di#ision of province}
Sub-district within the Kabupaten
Koperasi Unit Desa (village unit co-operative)

Kredit Umum Pedesaan
(general rural credit program)

Kredit Usaha Tani

Local currency

Local competitive bidding

Lembaga Penelitian Pendidikan dan Penuangan,
Ekonomi dan Social (Institute of Research,
Education & Information for Social & Economy)
Lump sum

Monitoring and evaluation



MCM
M/M
OECF
O&M
PBME
Pengamat
Polowijo
PMF
PMP
PPA
PPK

PPL
PPM
PPS
P2AT
P3A

P3A Union
P3SA

Rp.
PTT
PU
PUD

Million - cubic meter (106 m?)
Man-months _
The Overseas Economic 'C'ooperatjon' Fund, J apan | _
Operation.aﬁd 'maintenan(_:e -
Project benefit monitoring and evalua'tion
Water distribution supervisor |

All .annual crops other than rice, sugar or
vegetables grown on wet paddy land '

Probable maximum flood -
Probable maximum preCipi:tation'
Penjaga Pintu Air {Gate_opérator)

Penyuluhan Pertanian Kecamatan
(Agricultural officer in Kecarnatan)

Penyuluh Pertanian Lapangan
(Field extension worker)

Penyuluh Pertanian Madya
{agricultural extension supervisor)

Penyuluh Pertanian Spesialis
(Subject matter specialist)

Proyek Pengembangan Air Tanah
(Groundwater Development Project)

Perkumpulan Petani Pemakai Air
{(Water User's Association_)

Water User's Association Union

Proyek Pengembangan dan Penyelidikan
Sumber-sumber Air (Water Resources
Development and Planning Project}

Indonesian Rupiah
Soil Research Center, Bogor |
Pekerjaan Umum (Mihistry of Public Works)

Pekerjaan‘.Umum Daerah/PU Kabupaten .
(Public Works Service of Dis_trict)
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Sawah
SCF
S5/W
TA
TOR

Ulu-ulu

IINDP
Waker

WKPP

WUA
WUAO

Wet rice field

Standard conversion factor
Scope of Work

Technical Assistance
Te_rrhs of reference

An employee of the P3A responsible for O & M
of the tertiary unit {(Water master)

United Nations Development Program

Assistant to the Juru stationed at the main
river offtake

Wilayah Kerja Penyuluh Pertanian
{working area of field extension worker)

Water User Association

Water User Association Organizer
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Metric to Imperial

Length 1 cm

Im

1 km
Area 1 m2

1 ha

1 km2
Volume 1 1it

1 m3

1 MCM
Welght 1 kg

' 1 ton-

Derived 1 m3/sec
Measures

1 ton/ha
Temperatire

it

il

R

il

il

]

f

0.349 inch
3.28 feet
0.621 mile

10.76 sq.ft
2.471 acres
0.386 sqg.mile

0.22 gal (imp)
35.3 cu.ft

1 x 105 m3
811 acre-ft

2.20 Ib
0.984 long ton

35.3 cusec
19.0 mgd
891 Ib/acre

°C = (°F-32)x5/9

US$ 1 =

REBREE
(as of late 1989

Imperial to Metric

1 inch = 2.54 cm
1 foot = 30.48 cm
1 mile = 1.609 km
1 sq.ft = 0.0929 m2
1 acre _ = {0,4047 ha
1 sq.mile = 2.59 km?
1 gal {imp} = 4.55 lit
cu.ft = 28.32 lit
l.acre-ft = 1,233.5 m3
1 b = 0.4536 kg
1 long ton = 1.016 ton
1 cusec = 0.0283 m3/sec
1 mgd = 0.0526 m3/sec
1lb/acre = 1.12kg/ha
°F = 1.8x°C + 32

Rp.1,770
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1.2 BEORLE
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o i R S OB R R L T E 2,

AHE O SRR 7 F o N TFRBALE L, b2 = b IO NE A 5 p
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MBLUEYZ 7L — 04T E EATYE, 2O BERKOT NI A
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AARBH 3 L7 A il FE oL b L URERBEE<Y A5 — 7/fkm®
1 DM DB 54T - 7o AARBNFE, B A HWAERE A >~ F A
YT AIRE L, KR DOADT ~F - AT 7 - 2 119844 TJI27TH JICA L
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1.3 HWEDHAY

AR EHME, AR - RSB - AR B & ORISR 0

ERSKHEI I & Bl BVBCE 0 BLE S 5| 2005 % HIBERE L 7 v
THRHMBOMERIET A 77 Yy &HRET H I EH b ARG, 7
Yo T HR O 6,000km” TH B

1.4 %Ewimﬁﬁ
1.4.1 Part-| A

Part- T F45 12 1984 45 10 H 40 51985 0 H I 0 CHE & iz < WA TIL,
FERHRBIRICBYT S Ll - KEFRFSORAFRERRT L E LS, 74
Y T ol TRy Ml 2 T IB EUH = 282 )1 o BRI % ok B
WEE 2R EL 720 BRI OF =AM E . SRR BB 2 HLkEES &
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EFRETDH LI Lo T, MRS LU L) BB BN
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Part- T O BEA 70 A - LFE P ELTHRD T L BHI985EI0H I
DGWRDICHLH Sz AREEDE 2K V7Y L - LE— FOREEL B
LTh b,
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HIR~EARS » M L BRIWFEREL <, 1969F121,800 /1 b Tdh
S AR RE DT 1988 4EITIL 4,100 77 b o~ kB L, 1985 KO HBE M L
Foo UL, ERORELOPLTH 7Y v TBICBT A, EFENOE VKM
DEH R TIH~OUEIRE W L - T, 1985 4F BLE IR oA FE g A FE M
b, HUEWNEBY AKEOAERRACEREILBEV O (Y)Y 20dh b,

0L R T1989 4 4 ACES K S 4 AFRHNRIE S iz FHBo B E
() I L RORAEZ ML LENKEOMEEZ RS 2 L (b) Kb 3
DD 7 BHPEFRL L THDH, DD, BEBLTILEIMICIE
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HATTZ2A LTWaEEEch D M, Wir#id i (GRDP) @ 35% % 50 T
Vo AEIESLETH LI b, MR, B R ERE, oW
TR TR ARER L ) @B PIIRVRIBC S B0 ChE T, JZEY BRE, |
R AT A, HEKORE, A0k e SWERL Thbd, <O
KB LCIAERA P I M TIEARREL CBY, L O RERAL TV S,

ARG Hb i FYNYEB LT TA AT EF Ao TEL T
525, dbAw b IMAEROH 10% OXEEEL TV, ARNSRBBIL SRR
B L L LT LT 2 b 00, () TR ET 5 #AL b #
W AT KOAR, () MRS A7 5 OFRM, S M ©RELENPIT O N
T g f:o

B oAk B B . FEAREIRI & D B2 A DA BRI & 5 & & A

PWECHDESLBE LB, SR 2 i PN 0 A T ASBE TN LAY BRI G
RS A Bl LA L DAL 0% - &5 2 L dBR0HETh D,
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38 FEANSHEEERRTFCI v

3.1 FREX R

RAEMF I, A b I OPRIERMALE T 2 7N BLUT T
YR DB E /DT TV D, B 31 WKRT &) HIFEA & OFE 150 km
W, FOFRRTEDWCEE 320 ) ThHd, TS RIRO AT
86 HATH Y, S hid 1987 4EDRM D AT 990 JTAD 8.7% AIM ¥ 4,

AN SRR BT €A -y HTH L, FHRRE4E2:Mm LT 26T
Bt Tdh b, EHTHMEEE., B33 ET LD T 1,500~2,500 mm, 78
SR 1] F M 12 BV T 2,500~3,500 mmTh B HMIE O 145 12 Hichi) <
THBHH, B34 LD EHc b 2% ) oMK ENS Y | Fio K55
FECcidl v,

A& A LA T Xy ML YR T AV, 2 TV —Jilo4
PRI BEAL T 5, Xy MBS Y HOXFchHy, Yooy v

2V NTAPRTERTE2 7N NFEROERTHE (K31 8H) .

IO AFNOTEFICEADEY TH b,

WO 7 E v b A FTHNy T T
W m A (km®) 621 1,180 6,863 3.820
r 1B (l%m) 59 124 152 198
AR 1/2,230 1/1,550 1/5,810  1/29,000
TR (@) 23 73 233 202
PEIRRE 0.50 0.70 0.55 0.65

L DIIHOWINEGFERZ ML T2 X 2D S < £ O ITMREDTE v
AT H D, BB 6 AL LI ALY TTHY, T EDMINTBN T

.7 -
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2. B
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23 a3aYyyy - LZXF—t 43,230 73
24 TA-TAF—F 107,610 18.1
25 AANS—h - TAF—F 58,400 9.8
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3. Lk e |
3.1 Wk ' 158,440 26.6
32 B (%) 22,550 3.8
3.3 @i (A 85,180 14.3
b 266,170 441
4. zofs 4,100 0.7
& _ 505,00 1000
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D 7220 OEFHT R ER 60m /W Th 2 EHE L1
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BHERFM T HEMDTE DHRE L CEZ OB, TR b NIRRT % #kil -
HEAMERE DRI & Y R B R & e 5 2 EWHIFFC & %o

LB EE~ s a0 R 2 & MBS 8T 178,700 ha IHER 0.7
2 CHMEA T AR RIS U 4 A L 125,000 ha & e B, 5. HRIEFUA TR K
B O AP A T % BEERIAR I 58,000 ha THh Do o T, B DED 67,000 ha
oV THIEHEMRIO BRI T C &L BETH B,

3.3 Lt - KEERFEOEAGE

AT BB ET L LB L UKRBEFRC IR TV D, HEDORERE 204,
SR RERENRES S R T, BERREES L T B L UKEE ORI ET )
CENHELBET L,

HERFEAC L L, MENR IR0 RFINERERE 17> T b H,
FZOWARE L v, [T 2 ADCHIE T 220106, ThboKHD
HEEWNE @O EFERTHE, N EFEOIANEE KL ERCHBIEICBT 5
KOBBERED0TLDTH b,

frapre Ok, BER T AWK KHERET A L BREN THE,

RS RARESI I G7 » CE TR L URRUARBHGIE - RET 2L ERD B,
RACBLAE O B - BEK s ot - % Th B, £ LT 3FH KRR H
ZEEG i KHO R R TH B,
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B4 HOKBMEE (Part-l RE)

41 KB BB

ARSI AR LT BB H R AR ATV, Y
BROGERHEIEA A VN AR TAR EDOREEHO 2 A5 — 1+ & L Thl%
RTWwb, —7, KA OSBRI ORI R L Ty a0, LIEL
WHOK PE AR EICREL N TnE,

FHAVINE YT o NRIBROBM X ROR DS T 5 & L4055 (19774820 51984
HEOGIEM I KUK A, FHAVITEHE, ¥ ITHEERI o TwaE, £
H WS FRMELO KK I ERAIL CB 0, EARI LA AR, BER
HEIHBRKL22H 5, B 19849 1 O Rk Tid, 7H AV TR o
2,100ha? R A5k L, 5605 ORBEDIWEE ST 2o SO 8D BHUREEIC L
T, WIST RIIAS o EHWTBR A2 Cwa, ¥¥5 ks rJar . N3
AHOBO >IN vwo KRG, HESS BN TR bSO AZHETTH
Bo COHAFOREO 0L 9 7 T MR EEN P ERECH B,

DPU K EIC d 72 » THLKBHILE & B3 4 SUkBif o% h e i T 72,
L L, BAEOMEE 0GRS LThS 0% H > Tk v,

P IR By T MG PR O B B & R £ T B b
BHGER OV EDTH b, o T PRGN OREITLHEORES L OF
MBSO A E L CARITRTSH Y, BME L UCRBBWamoREshETd
%,

4.2 BEBHOKEEBISHE
(1) EFm oA
HAN S X EEE 4 5 Uk E L T v, WL % RES L GRS o

PO, BRAM I KR O AR R T D o SRR B E w4
DOIAFEIRELTOMY TH D,
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(a) T 7% E R RET 5o
(b) AT, RhEEAY % B FE LY e ke KT 5
(©) 534 GRSy 7 MK S DA & T o

(2) XfFaAl

BN BT . RO R R OIERE 0 9 2 CHRE L7z B, BE
PSR D 7z & F OJEL O SRRSO MoK B A & E HIRL T
ﬁigﬁ L.

SR OFNEREE 7Ry M 37km, 7V 62km. 7 7| 22km, 7
TJV-—HIS4km\ #2871 13km, OFEER2ISkmTH b,

3y HeACHE B
PUF oo ok BT 5 1k 20 B I Bk B H I o 7 8BS LI S 7z,
JRaR/ T8 N S R &
PR mm%r;%mmwwm.
Feolabin & Ak ¥ — 7 B ORKE

SN I & B EKRER

L c otk B8 ik

PLNIE 79N VINER SV 5 4 7 2 AU 7 VB3R ISSEETH O 7 4 &
AT L 2o KB DB T4 T T4 - AF T4 — 319824 ITJICA 1T &
91£Méﬂ,%m%ﬂMHNK;bwmﬁm%TL(w%g

:@fAt&V&ofﬁanéwmmﬁwm%%%ﬂ%%é5é A A 1
AR L 75 Y - 5 v AT OMRK Y — 2 FE1,360mYsec (B I Y
%ﬁéﬁﬁﬁA$b®ﬂAmmHMmﬁmmmm% ) DR20% & BRSO

%o o T, BHHK AT ¢ o o oollygcth © o Bk G 73 ERT b
E LT,
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FERT ORI Itk

MEGNRTHBCORBITEE, Yoy - NI LHpS 7V
FCORMBIU by VI - VTV AR LY 270 IRV E CORM % R

W,

(a)

(b)

(c)

(d)

53 BOKGERR D B R o T, BUF oK E 2 1%L 72,

TRy b

ANy H WAL & =T v il KR ET N % 5 L7245, %
BRI A H TR & LR . SR o B R b i Bk I

BN L BN R E L,

7

TIY - TR LD 2T = N OF30 km O A SH % R
L 72t ORI i CRNIE & L TR, BRI
L HINEAE & 7 o v AR A (95 km?) % @34 5 A5 5
ELT, AR, ¥y VNGRS E V=lloBiciiET 5, ik
RIS OKAG A LA TH I WIF L N — K 2TA TS 5
CEREFCIOI, LA NDERICIRIE BT A L L,

77

WA E DRI LC. ¥ 9 9 ) R Bk BT & LT, b
DU & AR 1 £ 2 s 3t & L7,

7 7 =]l
ﬂ%%ﬁlbﬂWL’ 77 W= B LA 8 TR O B

Fik & LCid, R o LA IMEA o JHh i £ A mr s B &
L2,
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Wk B & UAE O E ORI E IR | BARE ST T 5 UK
SHH DR R A RE L 2, 0T R R & R0 MR B I o0 B
g e L (4181 . ' : - '

AR T Xy FINTFRICR300mYE, 7Y AYINE 7T 75D v i
BWTLIOOME ., 99 ik 34 9 »di cosom/iy. 27 7 — G EE#E T
1,050m¥ib ChH 5,

(5) BRI

SOEREE & KT AT B P BB AR & R L. RSB SR & 47
572 HMMNOBHFHOEZRILTOEBY Ths (M428H)

FXy M

7%y MIOFEEEE. @F VIOTknE &G, 3amOWiEE LH#, BLU
(OB O TH S,

TZHz
7HAVOFEH R, @F T % - 7Y %W £ 9 FHHBOAOmICEE 5B
B £ AIINYE . (0)9skm* O AKHLPT OARLZET 1= & 0 WK H = R ES 5

720D LA NAED 18kmDRPER, B L U137 BiodikiiM oz cd b,

il

35y O TR @RI & W5 0RBERC L5, $9 9 VTR
2k I NEEAE, 067 ITOBAMM ORRE, B & Ue)5 7 B OBAFIUKR CoH %
TH., Thho \ B

s T7rl

b 7 ORI . )5 /-5 2 I b EAE L 12 b 72 5K B
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VAL OREFGERIT & B33k i 1| 48 (b)9¢r T OBEARRIF o B & O, OB
WOk LONBITHTHDL, H =23 20 i, @I L A 13kmo #if
N, B L U8 T OIS M QR AF S 4Lz,
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®oH5-1 AT FITMICH T BKDAME

{Unit: ton)
Rice Moveenent to MNonh Sumatra Provinge Rice Movement from Nerh Sumatrs Province
Year Import  Rice from Other Provinee  Rice from Ozher Province  Toal To Other Province  T'o Other Province Total Balance
theouph Dolog throuph Private Sector  Amount through Dolog  through Private Sector _ Amount
1974775~ 116,139 0 ‘na 116,139 n.a. na 0 116,139
197516 121,290 0 na 121,290 n.a. na Q 121,290
1976117 155979 1] n.a. 155970 n.a. na 0 155,979
78 188,200 0 na. 188,200 5,750 nz 5,750 182450
1978179 50,508 0 na. 90,508 5,800 na 5,800 84,708
1979/80 124,502 32,300 D.a. 156,302 350 na 350 153,302
1980/81 56421 105,689 n.a. 162,110 2,850 Ba 2,850 159,260
1981/82 42,202 150,000 na. 192,202 2.250 n.a 2,250 189,952
1982483 0 47,700 n.a. 41,700 2,550 na 2,550 45,150
1983784 183,724 | 55,285 n.a. 233,009 500 n.a 360 238,509
1984/85 © 4,750 28,500 na. 33250 n.a na 33,250
1985/86 0 155,358 3,9 159,349 n.a. n.a 159,349
1986/87 25,561 154,285 65,638 245,484 n.g. n.a 245,484
1987788 44,858 95,811 65,337 206,006 2560 n.a 2500 203,506
1988/89 0 75,700 n.a. 75,700 n.s n.a 0 75,700
. = - s 4] B N
Fh-2 LXTEIMNCHETIHEETH
{1,000 1on)
Percapita Total Paddy Waste, Feed Total  Supply  Requirement Reguirement Requirement
Year Population Consumption Consumpticn  and Seed Demand of Paddy in inthe Study  in the Study
(000) (1) (kg/year) 2) 3) of Paddy  (4) Nogth Sumatra Arca (5) Area (6)
1990 16,541 145 2425 201 2,116 2,422 294 44 29
1995 11,551 145 2,659 319 2978 2,422 556 83 56
2000 12,567 150 2,992 359 3,351 2,422 929 139 93
2005 13,605 150 3,240 389 3,629 2422 1,207 181 121
2010 14,656 150 3,490 419 3,909 2,422 1,487 223 149
2015 15,789 150 3,759 451 4210 2422 1,788 268 179
2020 17,099 150 4,050 486 4,536 2,422 2,114 317 211
Remarks:
(1)  Population growth rate is assurned as follows;
Figures in 1990 and 1995 arc figures estirnated by Burcau of central statistic office
1995/2000: 1.1% per year
2000/2005: 1.6% per year
2005/2020: 1.5% per year
{2y  Conversion rate of paddy to rice = 1:0.63
(3)  Feed requirement: 2% of total demand
Seed requirerment: 1.3% of total demand
Waste for paddy: 5.4% of total demand
Waste for rice: 2.5% of consumption of rice
(4} Towl production of paddy in North Sumatra province, [988
{5)  Requircment irt Norith Surnatra x 15%
{6} Requircment in North Sumatra x 10%
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3 BEREEEOME

PIT-1 PIT-2 PIT-3 PIT-4 PIT-5 PIT-6 Pt PIT-8 PIT-9 PIT-10
Desaiption Silau- Tambun  Simpang Padang  Leidong Kanopan Ack Kualuh Ack Small
Bunut Tulang Empat  Mahondang  Asahan Left Natas Right Naetck Scale
1 Project area
(1) Gross area (ha) 17,000 71,500 4,000 8,300 62,100 5,800 5,500 3,100 4,500 8,700
(2} Net area (ha) 14,300 5,800 2,800 6,200 45,600 4,300 4,200 2,400 3,500 7,200
2 Type of Project I C/D, 5/W CAY S I&JW  T&SW CD,S/W  1T&SHW I I&SMW i
3 Agricuttiral Developmént Plan
(1) Cropping Pattern PP P P P PR, O/F P PP Py PP PP
(2) Cropping Intensity (%) 200 100 100 260 137 160 200 200 200 114
{3) Arinuat incremental
production of paddy
(toryyear) 90,800 14,900 11,200 53,000 136,000 13,100 35,900 20,200 29,700 40,600
4 Proposed Project Works
(1) Trigation canals (km) 406 0 g 216 773 0 147 85 121 205
(2) Drainage canals (km) 255 144 70 51 1,136 85 86 61 86 152
(3) Flood dikes (km) 56 0 30 29 29 13} 16 19 43 G
(4) On-farm facilities ha) 13,222 5,755 2,800 6,185 45,500 4,300 4,190 2,400 34350 7,040
(5) Land reclamation (ha) 1,065 1,715 2,800 4,015 29,640 2,260 1,490 385 1,050 20
5 Project Cost (Rp. billion) * 205 31 26 99 657 26 64 41 59 77
6 Implementation Period (years)t 7 5 5 6 16 5 S 5 5 6
7 Economic Evaluation
(1) EIRR (%) 13.2 9.9 9.6 12.2 85 113 11.2 10.¢ 113 11.5
(2) B/C ratio at 10 % intrest 132 0.99 0.96 121 0.80 .14 1.12 1.0t 1.13 1.03
8§ Possible number of
transmigrator (families) 0 1,700 2,800 3,400 15,200 2,200 1,200 300 1,000 Q
Remarks:
Type of project: Cropping Patlemn: * : Price contingency is not included.

1 : Irrigation and drainage development
C/D : Controlled drainage development

S\Y ; Swamp arca development

P/P : Double cropping of paddy

P : Singlo cropping of paddy

O/P : Oil palm plantation
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YA &5 EMENE O LR

Master Man In-Depth Description
No ftem Study Study (Main reason of change or confirmed matter)
1 Employed data and information
1.1 Topographic map _
1/50,000 1/3,000 New detailed map was avsilable for the in-depth stady.
{(CI=25m) (CI=1.0m)
1.2 Available water resources
Monthly basis river 10-day basis river Sherter term river runeff discharges of the Silau and Bunut
discharge discharge were estimated.

1.3 Soil map
Existing survey data and
field reconnaissance the soil survey

1.4 Existing irr.and drain fucilities

Inventory list of Irrigation Inventory survey by the

Service Offices Team
1.5 Imrigation and drainage conditions
Interview resulls to the
Trrigation Service Offices
by the Team

1.6 Tidal effect
Existing data and
information intervicw survey

1.7 Present land use condition
5=1/50,000 map and
agrophoto investigations

1.8 Present cropping season & paltern
Existing data by
Recamaian & ques-
tionnaire

1.9 Farming practices

Existing data by Ficld survey &
kecamatan & ques- queslicnnaice
tionnaire

1.10 Crop yield
Existing data & interview

1.11 Farm economy
Questionnaire & existing
data the project area

1.12 Supporting services
Existing data by

kecarpatan services

S=1/50,000 map based on

Interview survey to the
village chives and farmers

Field invesligation and

$=1/5,000 map and ficld

Existing data by desa, field
survey & questionnaite

Questionnaire, yield
survey & field survey

3 questionnaire survey in

Interview, ficld survey on

Soil survey was conducted by the DGWRD under supervision
of the Team.

Status of existing irrigation and drainage conditions were
investigated in the ficld.

Information taken from District Imigation Serviee Olfices of
PU was confirmed and/or modified based on the ficld
iavestigation.

Field investigation as well as interview survey are conducted
10 clarify the tidal reach and degree of tidal amplitude

Land use condition is clarified bascd on the map of
§=1/5,000 and {icld investigations

Inn depih fickd investigation and interview survey weie
conducied in the project area to identify the patiem.

1n depth ficld investigation and interview survey were
conducted in the project area to identily the present stalus,

Quesiionnaire by type of cropping pattern and rice yield
sutvey were conducted aiming at estimating present yield.

Queslicnnaire by type of cropping pattern and in depth farm
socio- economic survey such as coconut farmer’s intention on
land use change from coconut ficld into irrigated paddy ficld, and
tenurial status of farmn land.

Actual sitrations and problems are idemified through
in-depth survey-
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Master Plan In-Iepth Description
No ltem Stady Study {Main reason of change or confirmed matter)
2 Demarcation of the Project Area
2.1 Development concept
Increase of paddy Same ag left No change
production by introducing
“double crepping of paddy
per year
2.2 Project area
17,000 hain gross 14,300 ha in gross {Land usc)
14,300 ha in net 10,300 ha in net Paddy field area clarified by the detailed land use study was

2.3 Proposed cropping pattern
Double cropping of paddy Same as lefi

3 Project Works
3.1 Type of the Silau Iutegrated weir

Movable gale (rubber tube  Rubber tube weir was

weir) is tentatively selected,

proposed

3.2 Inter-basin work
Inter-basin site on the
Silau river at Prapat Janji, plan from the Sifau

20 kan upstream Kisaran  Integrated weir, was
(Alt-1) additionally studied as
Alr-2
3.3 Imrigation and drainage canals
leri. canals 400 kmn 170 km
Drain. canals 250 km 180 kmn
4 Institional and Recommendation of

training aspects enhancement plan

Alternative inter-basin

applicd. Convertion of some coconut field 1o irrigated paddy
field was planned.

{Drainability and relation with swamp development)
The low-lying land below EL.2 m was excluded for poor
drainability.

(Soil conditions)
Deep organic soill zones were excluded based on the tand
suitability classification.

.(Water resource)

Waler resources are available enongh for the Project
according 1o the water balance study taking into account the
river maintenance flow, and conjunctive vse of the river flow
of the Silau and Bunut,

Formutated based on climatic conditions, the results of
water balance and drainage study, present cropping patlem,
etc. Slightly revised in order to avoid adverse effects of
inundation on seedling and young plant

Fixed type woir will cause aggradation of the river bed. Due 1o
the decrease of the river flow capacily, floed damage to the
Kisaran city is anticipated. No stable intake of irrjgalion water
is expected by Lhe free intake method. Rubber tube weir was
selected through comparative study on movable weirs

Plan of Al-2 was selecicd based on the cornparative studies on
O & M works, construction cost, river hydraulics, etc.

Project area was reduced from 17,000 ha to 14,300 ha. Canal
length was estimated based on preliminary layout of canals taking
into accoun the full utitization of exisiing canals. The existing
irmigation and drainage canals of about 140 km in total will be
rehabilitated and upgraded under the project

- Training of O & M staff, facmers.

Censtruction of agri-business quarter which has function of
meeling room, storage of farm input and output, drying yard,
rice processing center, clc,
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{unit : ha)

I.and Use Plan

Present land use Paddy field (net) Coconut Up-land Housing  Others Total
Irrigated  Rainfed field field yard

- 1,070 * 10700

1. Paddy field 9630 - - -

(1) Irrigated ** (1,480) - -) () ) {1,640)

{2) Rainfed (8,150) - ) ) ) (9,000)
2. Coconut field 670 - 1400 - - 8O * 2150
3. Upland field - - - 240 - - 240
4, Housing yard - - - - 810 - 810
5. Others - - - - - 400 400

Total 13300 0 1400 240 810 1550 14300
Remarks:

1) Coconut field of 750 ha is converled into irrigated paddy field.
2y * ; Land used for additional canals and roads.
3) **; Paddy ficld irrigated throughout a year (Grade I condition) only,

- 44 -






FEEOTE

P

Item

Description

1. Location
2, Water resources

. 3. Project Command Area

{1) Gross area
(2) Net irrigation area

4. Agricultural Development Plan
(1) Cropping pattern
{(2) Cropping intensity
(3} Annual incremental paddy production

5. Proposed Project Work
(1) Water resource facilities
(i) Construction of Silau integrated weir
(ii} Construction of inter-basin diversion canal
(iii) Rehabilitation of existing weirs on Bunut river
(2) Rehabilitation and construction of irrigaiton canals

(3) Rehabilitation and construction of drainage canals

" (4) Construction of farm road network
(5) Construction of Bunui flood dike
{6) Construction of on-farm facilitics
(?) Land reclamation
{&) Construction of agn-business quarter
(9) Procurement of Q&M equipment
(10) Training program for Q&M siaff and farmers

6. Project Cost *
(1) Construction cost (Rp. mitlion)
{2) Othier costs (Rp. million)
(3} Total (Rp. million)

7. Project Fund Requirement
(1) Foreign currency portion (US$ 1,000)
{2} Local currency portion (Rp. million)}
(3) Total cost (Rp. million)

8. Implementation Progrom
(1) Linplementation period
{i) Detailed design and pre-construction management
(ii} Construction period
{iii) Total period
(2) Execution agency

9. Economic Evaluation **
(1) Economic capital costs (Rp. million)
(2) Annual economic benefit (Rp. million)
(3) Economic Intemal Rate of Return (%)
(4) Benefit-Cost (BfC) ratio (at 12 % discount rate)
(5) Benefit minus Cost (B-C) ratio (at 12 % discount rate)

Noth-east of Kisaran, 150 knm from Medan, North Sumatra Province

ConjiInctive use of 3ilau and Bunut river flows

14,300 ha
10,300 ha

Double crop of paddy per year
200%

74,000 onfyear

Rubber tube type movable weir on the Silau river
Diversion canal from the Silau to the Bunut river (L= 8.3 km)
3 weirs of Serbangan, Panca Arga and Buluru

49 canals of 170 km in total
(Rehabilitation : 60 km, New construction ; 110 km)

48 canals of 180 ki in total

(Rehabilitation : 82 km, New construction ; 98 km)

354 km in total(New roads)

Constniction of earth dike and dredging of river bed for 34 km
9,510 ha { arca of 790 ha has been developed)

670 ha from coconuts field to paddy ficlds in Silau system

70 sites (each has drying yard and building in 2,000 sq-m land)}
Operation vehicles, maintenance equipment, etc.

Nos. of rainees : Government staff ; 58 , Farmers ; 550

100,426 (USS 5,500/ha)
31,635
132,061

56,520
57,271
157,311

2.5 years
4.5 years
7 years
DGWRD, DPU
(Project office will be established)

148,432
22,901
132 %
1.10
Rp. 9,580 million

Remarks:
1. Conversion rate : US$ 1.0 =Rp. 1,770

2. Price escalation ratio : Foreign currency ; 3% / year, Local currency ; 8 % /Jyear

*: The cost docs not include a price contingency

*#*: The economic evaluation is made based on the costs and bencfits of the Project and Silau flood control works by DGWRD
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FEBRON

%lél

Ttem Foreign Cumency Local currency Total Remurks
(US $1,000) (Rp. million) (Rp. millicn)
1 DETAILEDR DESIGN 2,418 1,834 6,113 (7 % of Item 111 & 2)
I LAND ACQUISITION
1 Silau Ares 0 950 250
(0) Bunut Arca 0 1,550 1,550
Total for Irem 11 0 2,500 2.500
IH CONSTRUCTION COST
1 Direct Cost for lirigation Development
(1) Silau River System (4,250 ha)
1} General items 1,082 350 2,766 (9%
2) Silau integrated weir 2,959 1,125 6,363 {209%)
3 Lirigation canal system 3,509 2,302 8,513 (279%)
4) Drainage canal system 1,081 895 2,809 (9%}
5) Farm road network 1,463 1,100 3,689 (12%)
6} Cn-farm developrent 1,811 2,151 5,356 {17%)
T) Agri. business quarter 644 413 1,552 {5%)
Sub-total (1) 12,549 8,336 31,047 {100%)
{2) Bunut River System (6,050 ha)
1) General items 1,839 1,578 4,834 (12%)
2) Rehabilitation of weirs 634 406 1,528 {4%)
4) Inter-basin canal 791 816 2,216 (5%)
5) Irrigation canal system 3,170 2,045 1,656 (18%)
6y Drainage canal system 4,067 3,591 10,750 (26%)
1 Farm road network 1,912 1,445 4,829 (12%)
8) On-famm development 2,636 3,080 7,745 (18%)
9) Apri. business quaner 965 619 2328 {6%)
Sub-total (2) 16,015 13,579 41,926 (100%)
Total for ftem -1 28,564 22,415 72,973 US$ 4,003 /ha
2 Direct Cost for Bunut Flood Dikes 5975 3,779 14,354 Uss 787 /ha
Total for Ifems 1.1 & 2 34,539 26,194 87,327 US$ 4,790 /ha
3 Contingency
(1) Physical Contingency 5181 3,929 13,099 {15 % of Ttem: LI-1)
(2) Price Contingency 6,139 14,384 25,250 (FIC: 3 % fyear)
(L/C: 8 % fyear)
Total for ftem II-2 11,320 18,313 38,349
4 Total for Items 1.1,2 & 3 45,859 44,507 125,676
5 Tax on Civil Works {VAT) 3972 3,012 10,043 (10 % of Ticm II1-3)
Totat for Iiem IIT 49,830 47,520 135,719
IV O&M EQUIPMENT 817 65 1,513
YV  ENGINEERING SERVICR 3,454 2,619 8,733 (10 % of lems INE-§ & 2)
VI  ADMINISTRATION COST 0 2,620 2,620 (3 % of Iterns 111-1 & 2 )
VII TRAINING PROGRAM 1] 113 113
GRAND TOTAL 56,520 57,278 157,311

{Conversion rate : US § 1.0=Rp. 1,770}
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With Project  Without Project Incremental
Item Condition {1) Condition {2] (1) (2

Paddy croppling area by present land use (ha)

Wel season
Paddy
Irrigation 2,790 2,790 0
Rained {(HYV) _ 3,480 3,490 0
Rained (Local variety) 3.350 3,350 0
Coconut 670 670 0
Total 10,200 10,300 [,
DIy season
Paddy
Irrigation 1,480 1,480 0
Rainfed (in irrigation area) 1,310 460 850
Rainfed (HYV) 3,490 - 3,490
Rainfed (Local variety) 3,350 - 3,350
Coconut 670 - 670
Total 10,300 1,940 8.360
Profit per ha by present land use (Rp.'000/ha)
Paddy
Irrigation (Wet & dry seasons) 1,092 744
Rainfed {in irrigation area) 1.092 460
Rainfed (HYV} 1,092 429
Rainfed {Local variety) 950 194
Coconi 950 330
Total profit by present land use (Rp.million)
Paddy '
Irrigation (Wet season) 3.047 2,076 971 -
Irrigation [dry season) 1,616 1,101 515
Rainfed (in firigation area) 1,431 212 1,219
Rainfed (HYV) 7,622 1,497 6,125
Rainfed (Local variety) 6,365 650 5,715
onu 1,273 221 1,062
Total 21,354 5,757 15,597
Annual incremental benefit per ha {Rp. ‘000/ha) 1.514
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Local Currency  Foreign Cutrency

Total

Item {Rp. million) (US $1.000) (Rp. million)
I  Detailed Design 1,254 2418 5,533
(7 % of Item III-1)
II Land Acquisition
1) Silau area 760 0 760
2) Bunult arca 1,168 0 1,168
Total of Item 11 1,928 0 1,928
1II  Construction Cost
1 Direct Cost
1) Silau River Syslem 6,075 12,549 28,280
2) Bunut River Systeni 11,836 21,990 50,758
Total of Item III-1 17,911 34,538 79,044
2 Physical Contingency 2,687 5,181 11,857
(15 % of Item 111-1)
Total of Tiem 1l 20,598 39,719 90,901
IV  Procurement of O&M Equip. 53 1,706 3,073
V  Engineering Service 2,230 3,454 §.343
(10 % of iotal cost of ltem III -1)
VI Administration Cost 2,112 0 2,112
(3 % of otal cost of Item 111-1)
VII Training Program 90 0 90
VIIE Silau Flood Dike 10,262 15,886 38,380
TOTAL 38,527 63.183 150,361

Note: Conversio rale : US $ 1.0=Rp. 1,770
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{(Unit:Rp.mitlion)

Costs Benelits
No. Y o e e e e husLuhA e e mesese e oee o
Irrigation Flood OMR Total  Irrigation  Flood  Negative Negative  Total
(Silau} {Im,) (Flood)

1 1650 1,087 2,419 3,506 0
2 1691 4,446 5,652 10,008 32 -32
3 1992 12,808 11,305 24,113 -65 -65
4 1993 26,037 11,305 . 37,342 3,240 -187 97 2,956
5 1994 25,197 9,421 430 35,048 3,079 4,536 -339 97 7.179
6 1995 25,947 800 26,741 6,613 7,671 -491 97 13,696
7 1996 12,308 1,040 13,848 10,973 7.969 -568 97 18277
8 1997 1,170 1,170 13,914 7.969 -568 97 21,218
9 1998 1,170 1,170 15,170 1,969 -568 91 22474
1¢ 1999 1,170 1,170 15,594 7,969 -568 97 22,898
11 20060 1,170 1,170 15,594 7,969 -568 497 22,898
12 200t 1,170 1,170 15,594 7,969 -568 97 22,398
13 2002 1,170 1,170 15,594 7.969 -568 97 22,898
14 2003 1,170 1,170 15,594 7.969 -568 97 22,898
15 2004 1,170 1,170 15,594 7,969 -568 U7 22,898
i6 2005 1,170 1,170 15,594 7.969 -568 97 22,898
17 2006 1,170 1,170 15,594 7,969 -568 97 22,898
18 2007 1,170 1.170 15,594 7,969 -568 97 22,898
19 2008 1,176 1170 15,594 7,969 -568 97 22,898
20 2009 1,170 1,170 15,594 7.969 -568 97 22,898
21 2010 1,170 1170 15,594 7.969 -568 97 22898
22 2011 1,170 1,170 15,594 7.969 -568 97 22898
23 2012 1,170 1,170 15,594 7969 -568 -97 22,898
24 2013 1,170 1,170 15,594 7,969 -568 97 22,898
25 2014 1,17¢ 1.17¢ 15,594 7,969 -568 97 22,898
26 2015 1,952 1,952 15,594 7,969 -568 97 22898
27 2016 1,952 1,952 15,594 7969 -568 -91 22,898
28 2017 1,561 1,561 15,594 7969 -368 -97 22,898
29 2018 1,170 1,170 15,594 7,969 -568 97 22,898
30 2019 1,170 1,170 15,594 7.969 -568 -97 22,898
31 2020 1,170 1,170 15,594 7.969 -368 -97 22,898
32 2021 1,170 1,170 15,594 7969 -568 -97 22,898
33 2022 1,170 1,170 15,594 7969 -568 97 22,898
34 2023 1,170 1,170 15,594 7.969 -568 -97 22,898
35 2024 5,159 5,159 15,594 7.969 -568 07 22,898
36 2025 1,170 1,170 15,594 7,969 -368 97 22,898
37 2026 1,170 1,170 15,594 7.969 -368 97 22,398
38 2027 - L176 1,170 - 15594 7,969 -368 97 22,898
39 2028 1,170 1,170 15,594 7,969 -568 97 22,898
40 2029 1,170 1,170 15,594 7,969 -568 97 22,898
41 2030 1,170 1,170 15,594 7,969 -568 97 22,898
42 2031 1,170 1,170 15,594 7,969 -568 -97 22,893
43 2032 1,170 1,170 15,594 7.969 -568 97 22898
44 2033 1,170 1,170 13,594 7969 -368 97 22,898
45 2034 1,170 1,170 15,59 7,969 -568 97 22,898
46 2035 1,170 1,170 15,594 71,969 -568 97 22,898
47 2036 1,952 1,952 15,594 7.969 -568 97 22,898
48 2037 1,952 1,952 15,594 7.969 -568 97 22,898
49 2038 1,561 1,561 15,594 7,969 -508 97 22,898
50 2039 1,170 1,170 15,594 7.969 -568 497 22,898
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Pre- Stage  Operation
Impact to be Construc-  Construc- & Remarks
predicted tion tion Mainlenance

(1) speeulation of land * In the project, it will become necessary 10 acquire the kand of about 1,400 ha

for the construction of irrigation and drainage canals, dikes and reluled
siruciures. It is predicted that investors from the outside of the project

arca speculate in land buying for profit. To minimize such negative impacts,
it is proposed that a specific regulation against sclling and purchasing land
within the project arca should be enacted. And the regulation will be

put in force only for the peried of project impliemestation stage.

{2) loss of agricultural * [t is estimated that 1,070 ha of paddy field and 375 ha of coconut field arc
fand lost due to censtruction of project facilities. These fands should be

compensated by the project.

(3} secial conflict of * It is predicied that problems of acquisition and compensation for the tand
tand acquisition occur because of a smatl farmhold size of the beneficiaries in the projeat

arca. To minimize such negative impacis, detailed design of the project
facilities should be done so as to minimize area for conpensation. In addition
the project cxecution erganization shoutd institule a coordination commitiee
with the local goveranents such as village chieves, Camats, Bupatis and

the authorities concerned through which better undesstanding for the project
by the farmers in the praject area should be realized.

(4) loss of agriculiural A construction of the improvement and rehabiliation of the existing

H crop production * irrigation systeins is planncd to be carricd cut during the dry scasen. It is

predicied that some loss of agricullural crop preduction in the dry scason wiit
be broupht about due breaking cropping by the construction. An appropriale
conslruclion schedule and methods such as all-closure diversion methods
should be applicd Lo for ininindizing the loss.

(5) trafic jam, accident * A lotof the heavy equipiment such as heavy truck, dump truck, bulldozer,
and damage against backhoe,cle are planncd to be uiilized for the consuuction of the project
existing roads facilitics. Traffic jam, wraffic accidents and damuge against the existing

roads will be considered. Compensation cost for the roads to be dumaged
is budgeted in the project cost.

(6) noisc and air pollution * During the construction period, problems on noisc and air poliution acerucd

fzom the construction may oceur, but small.

(7) soil crosion * Since good soil materials are not found in the project area, borrow pit sites

is to be al the vidulating elevated laads located in the north of the
praject area, A great deal of soil materials will be excavaicd at the sites
and sheet soil erosion is considered. Erosion controf incasures such as
terrace slruclures, vegelalive coverage, ¢ic, will be nceded for prevention
against soil crosion.

(8) increase of wrbidity in * The excavation and dredging of the river channel of the Silau and Bunut rivers
river water and unstable will alfect turbidily of river waier and increase i This fact may give
supply of bathing and - a negative impacl against living organisms such as fishes especially cultured
washing watcr for local in the cages, piankion cie. A unstable water supply o the people in the
people downstream which will be accrued from the constraction of the integrated

diversion weir in the Sula river is planned to be minimized through
an application of half-closure diversion method.

(9} social conflict between * L.abor requirement of the unskilled Jaborers is estimaled at 4.2 million
people in the project man-days during the construction period. So considerable portion of such
area and from the laborers witl be dependent on the laborers from the outside of the project
outside arca arca, Under such siutalion social conflict imnay occur belween the labosors

in terms of competition of secking jobs and their diffesent behaviour. A
settlement of project workers should be placed in the particular Jocation
1o preveal such problems.
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Pre- Stage  Operation
Impact to be Coustrie-  Construc- & Remarks
predicied tion iion _ Mainlenance

(10) culural inovation

(11} inceease of job
oppertunity

(12) change of land use and
increase of sice
production

{13) increase in fanner's
income and raising
of living standard

(14) bettcnnent of marketing

(15) betterment of sanitation

(16) beuerment and easy conununicalion

(17) use of agriculiurat
chemicals

Skilled workers necessary for the project may be from the eutside of the
project arca. These people wili give leclhnical knowledge and cultural
inovation to the local people through the project work.

It is estimated that the project will generatle employment oppotlunities
1otalling about 4.2 million man-days of unskilled labors during the
construction period. In addition the preject ereates a demand for fanm

labor requirement accrued from increased farming activities due o intensive
use of the tand. The incremental farm labor requircment is estimated

at 1.6 million man-days annually. The ratio pf laber absorbed in farming
activitics to total available labor force will be expecied to increase

from 30 % at present condition to about 60 % in the project condition.

Furthermore the increase of rice production under project condition will
generate an additional employment opprotunity of rice milless and merchants.

At the lull develepment stage, present land use patlern having 9,630 ha of
the existing paddy ficld and 670 ha of coconut fichd witl change into atl the
irrigated paddy ficld. ftis expected that incremcnal paddy production of
about 74,000 tons will be gencarated. These incremental preduct will play an
imporiant rele in self-sufficiency inrice i North Sumaira provinee. The
incremantal production wilf bring in 10tal anuual foreign exchange savings
of about Rp.22.2 billion cquivalent.

Fammer's income will be eapected to improve considerably die to produciion
increase of rice. Their incomes will become about twice the present

tevel or more, which will provide motivation in improvoment ol fiving standard
of Tarmers as well as of the regional ceonomy.

‘The project will provide about 330 km of roads including conneclion road
with provincial and Kabupalen roads, Under such situation cisy iransportation
of {ann inputs and outputs is realized. Reduction of their marketing costs

is also cxpecied,

The conditions of the drainage and flooding in the project area are muci
imtproved by the constrection of about 230 km of the drainage canals and
river channel improvenent, By these improvements, mataria, filariasis and
various Kinds of skin discascs witl be expected Lo be sigaificanly decreased
wili be reduccd.

‘Through improvemnent of road network in the project arca, easy and betier
commniuntication among communitics will be realized.

Alter the implementation of the projects,improved irrigalion faroving praclices
will be followed by the fanmers. At the {ull development stage, total ammount
of chemicals is lorcasted 10 become 2.3 times of that of the present use,which
resuits {rom not increase of dosage/ba bt expansion of croppiag arca.

Al present the chemicals used in the project area is low in loxicity. The
selection and pracice of these chemicals have been carelully snade and guided
by Depariment of Agricelee. ILis recorminended for the project office

1o moenitor kind of chmicals and their amounts.
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Pemand increase curve
(A): 15% of demand increase in North Sumatra Province is
produced in ths study area.

(B): 10% of demand increase in North Sumalra Province is
produced in ths sludy area.
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