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LITATION
Laxn ¥SE

Rarizonm

1(3)(0-30 ¢a)

1{118}{30-40 ca}
IIE{IRIC) (48-50 cm)
1vuvc)(§o-ss ca)
v{¥C){55-50 cn)

YIVIGH 90 en +)

LOCATION
LA USK

Horizea

1Ha{0-135 ca}

T1{8){13-55 ee)

E11(By) {33-100 <u)

{6100 e +)

LOCAYLION
LAKD USE

Horisen

1{a56}{0-20 ea)

TILG) (6D-90 cm}

LIL{G}{90 ex +]

LOCATIGN
LIND (RE

Hezleen

I{A}(0-20 cm)

1{8}{10-33 ca)

TI1{EICA){53-100 en}

LoCATION
Lann 1NE

Boriiom

T{AHO-13 cn)

t1{8}{15-35 ea)

Table 4-1

5011 PEGPILE RO.1

Fagar Marbau 51
Rainfed Paddy ¥isld

Boscription

Dark brown, baady cley, Pev, fine to
cedivn pattley, Yeak, fioe to medius
sub—aagular blocky, Slighily plastic,
Sticky

Yallovish gray, Loany clay, Pev, fine
to madipm mottlsa, Yeak fine to meliua
aub—angular blecky, Piastie, Sticky

Yollovikh grey, Loasy sand, Pew, sedius
to cosrae mottles, Yary waak subsangulsr
blocky, ¥eon plaatic, Non sticky
Yallovish gray, Clay Eoes to Poaey clay,
Pav rottkes, Hedium to fine blecky,
Plastic, Sticky

Tellowiah gray, Clay toaz to lcuey ciay,

Proainent, fine 1o ceditm motiles, Hadium

-to fine blocky, Flus

, Sticky

Grayish blue, Loary aand, Ken motiles
{G borizen), Yery vrsk dlocky

SOIE FEDFILE HO,2

S kn sorth froa Lubuk Fakas
0il palm plantation

Vescription

Park brovn, loaasy ¢lay, Medium to fice
subangular blocky, Plastle, stichy

Grayish brovs, Saady clay Lo loam,
Coerse sand spotily sxisted, Pav, fica
mottles, ¥ediua sub-sngular blecky,
Plastie, Sticky

Light gray, Loasy clay to Light clay,
Fine to eediua =stilry, Weak, eediua
Blocky, Plastic, Sticky.

Bluish gray, Coarse 3aad

S0IL PEGFILE N0,5

Feoatang Biara
Paddy Ciele {Rainfea}

Tescription
Park brown, Heswy tlay, Hasvsive,

Yery plastic, Very sticky

Yellovish gray, Heewy eley,
¥assive, Yery plantic, Very
aticiy

Bluish gray, Coarav sond
{Conztal zaad}, Struciureless

E01L PROPILE NO.&

Puser T Sidorrdje
Paday Plald

Description

Liark gray, Laes Elay,
¥aukx tob-sogular blocky,
Plaatic, Sticky

Fravolish gray, Leamy sand,
Proslneat, coeras metilen,
$trugtureless, Hoo plustie,
Kon sticky

Telloulah gray, Loxa, Fev
notlles, Weak sub—sagular
blocky, ¥on plastlc, dEigbtly
wiitky

SOIL PROFPILE MO.T

Deacai Lews
Uplaod (Sweet pobatoss)

Descriptien

I'ark hrown, Loaw, Granular,
Mica, SHgatly plaatic,
Slightly aticky

Tellovish brova, Loamy cluy,
Yeek eub-sngular blocky, Many
fine moltiat spatiy gley motiler,
¥lea, Plastic, Stlexy

S50TL PROFILE

LOCATION
LANY USE

Hortzon

I{A}O-15 ca)
I1(B)(15-25 ¢a}
EII(TICY(25-75 ca)

EY{1TIC){T5-B5 ca}

V(G(85 en +)

LOCAT 10N
LANT: USE

Horizen

1(4G6) (C-20 ea)

11{G) {2025 c=)

11{G)425-100 <a}

IE(C2) (35-80 co}

IV(IIC IS0 ¢a 2}

LOCATION
Lk USE

Harizon
T{A}(0-20 ca)

11{1IC}{20-50 ¢=}
EIL(ELICH(50-TD cu)

IY{LVCI{T0-50 £a)

¥IVCH{(90 ¢a =)

LOCATIGN
LNy UsE

Hatieon

EAR{0-35 cm)

{C}{35-100 em)
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SOIL PHOFILE ¥0.3

Kampuag Sa
Paddy fiald (Rainfed)

Bescription

Vark browva, Clay loam, Veek fine to
eedion sub—aogelar blecky, Slightly
plastic, Slightly stieky

Groyish brovn, Clay Leam, Meny tinr
wotiles, Kedlms sub-asgular blocky,
 SHghily plastic, Slightly sticky, Mice

Grayish brewm, Coarse tand, Keliw 1o
coaTsr Wlocky, Non plustic, Non sticky,
Hica

Tellovish brown, Losxy sand, Promineat
coarsr mottles, structurslass, Koa
plastie, ¥on stichy

Bluish gray, Cosrss sand

SOIL PROFILE NO. 4

Pantsl Eaku
Puddy Pieid (Rainfed)
with Chilly cultivation

Leacription

Dark brewa, Reavwy ¢lay, Mainise,
Vary plastic, Very sbicky

Yellovinh gray, Heavy clay,
Hatrive, Yery Plasblc, Yery
aticky.

Grayish blue, Heavy clay,
Massive, Yery plastic, Yuey
sticky

Telloviah brova, Loexy elay,
Many fine cattles, Mediux
sub—angulsr blecky, Spotty
gtay actiles, Yery plawtic,
Yary avicky

Telloviah brove, Contss send,
Coatds promisnt motiles,
Struztureless

SOIL PHAIPILE MO8

Xota Pari
Teddy Fiald {Raiafed)

Lusgription

Dark browva, Losmy sley

{ellevish brova, Courss nani ts

loamy sand, Structurelsas, Nea Flastic,
Koa slicky

Grayish brova, Heewy elay,

Pav o many flos sotthes,
Masmive, Yary plasths, Yary nticky

Graylsh Brown, Loss, Many medivm
matiles, Veuk sediot sub—angular
wlosky, Slightly plastic, Slightly
wticky

Yellowian gray, Hewry ciay, Massize
Very plantic, Yery stlehy

S01L PROFLLE WO.9

Xote Parg
Cassars Pisld

s riptioa

Dark brova, Seedy ¢lay,
grunuler, Slightly phastis
Slighthy stleky

felloviuh brovo, Lesay samd
(coantsl eand), Structurslews



{continue)

LOCATIOH
LiND USE

Hordisen
1{46) {030 eu)

TE{G1} (306D cx)

RET(TIIG1}{60 ea +}

LaCaTIoN
LaNl USE

Horiess

1{a){0-15 cu}

T1{BI(13-45 ca)

111{Bg)(45-110 c=)

LOCAT ION
LAND USE

Aozizcn

1{Ad) (0-30 cu)

{6} 30-35 en}

EI{G1}{15-30 en}

ITI{G2){30 ca +)

LOCATIOR
LAND tRiE

Horinsa

I1(aG){0-15 <m)

I1(B)(13-65 ca}

I1E{3}165-20 cu}

IV{G}{&0 cu -}

$0IL. FROTILE 0,10

Sindang Bush
Paddy field {Svasmpy ares)

Description

Park drovn, Sendy elay,
Viak subspgular blocky
Sligktly plastle, Slightly aticky

Srayish blus, Heavy clay,
Hasabra {marine deposited ¢lay),
Yury plastic, Very suicky

Grayish blugs, Coarse sand, Struclureless

SOIL PROFELE KU,11

Frlaus
@il pelm plantntion

Peacription

bark btrovn, Sandy clay,
¥eak sub-angular blocky,
Slightly plastic, Slightly sticky

Yellowish brewn, Sesdy elay,
{tlay content increases with
dapth), ¥eak sub-gngular blocks,
Slightly plaslic, Sticky

Reddish brown, Light ¢lay,
Veak azgular blecky,

¥ery plastic, Yery sticky,
Cowrae procinent cottles

SQIL. PROPILE 8O 12

Telek Henghude
Paddy field {Raicfed)

Daseripticn

Dark brovo, Heavy clay,
Hessive, Yery plastic,
Yery stiehy

Bluish gray, Hesvy clay,
Hasaive, Yery plastic
Yery aticky

Tellewish gray, Sendy cley to loaz,
Yeak aub-ungular blocky, SHightly
plasiic, Sticky

Grayish blue, Loszy sand, structuzeless,
Noa plestic, Noo aticky

SOIL PROFILY NO.1&

Peeatang 3ijonen
Faddy fiwld

Description

Durk brown, Loesy c¢lay, ¥eak aub-
sngulsr blecky, Very plastic, Very
aticky

Yellovish brevn, Lasay ¢lay, Hedium
sub-ungulzr blocky, Very plastic,
Yary sticky

Yellovw grayish brovn, Sandy laas,
Veuk sub-gogular blocky, Haliue
{loa mettles, SLightly plastic,
Slightly avichy

Geay, Swady leam, Structureless,
Hom plastiz, Non slicky

LOCATION
EAND USE

Horiten

T(46){3-20 ca)

13{6}{20.30 c=)

LUCATION
LAYD USE

Horizon

I{AGHO-13 ca)

1H{G1H(15-30 ca)

DG {3053 ez}

IF{ 111613465 <o -}

LDCATION
LN USE

Horizen

1{x6}{0-13 em)

301L PROPILE ¥O,13

Parit 12
Paddy field

Description

Larh browvn, Rawyy clay,
Hanaive, Yary plastic
Yery aticky

Bluish gray. Heavy cluey,
Haawlve, Yary plastic,
Very aticky

S01L PROPILE KO,14

Tacah Hersh
Faddy fisid

Deseription

DPark browa, Sandy loas o loam,
Vesk sub-acguler blecky, plastic,
Stieky

Tellowish gray, Loamy clsy to
losw, Pev Finw woitle, Wask
sw—anguler blocky, Plastic, Stlcky

Yellowish grav, Lowwy ssnd, Very
veak sub—angular blocky, piastic,
sticky

Yellevish gray, Loeay clay,

VWaad sub—angular blocky,
Yeey plasthe, Yery stlck

501l PAOPILE HO.15

Kazpoog Baru
Prday field

Description

Pyerk brovn, Sandy clay to loxay sand,
Vaurk tub—angular bleeky, Slightly
plastic, Sticky
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Wses MO TRERD by % &, HM, $H)OFHIEE TN E RS T30 sec,
50.4m sec Chhe, @ & W Ular JHicd, MBEEH T 2A2H A 2HEH
DB EERLTNE,

L L& a5 6, IBAKEEICE U lar IO KBERIEEICAE <, Ularlokid b ol
W, KEOBWARTEAL: CBALATRREZL%R V, Figd - 23 &EER
KM BB Ular o AGERE, AAEEGHNSEERL W b,
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Table 4-4 Mean Ten Day's Discharge at Serbadjadi Bridge
of the Ular River by DPMA
Unit: m3/sec
Month Period 1971 1972 1973 1974 Average
first 52.0 70.2 68.7 61.6
Jan. middie 50.4 57.6 56.0 54.7
last 57.5 49 .8 56.7 54.7
first 55.8 44,7 60.2 53.6
Feb. middle 52.0 39.7 " 63.5 51.7
last 48 .4 39.6 57.1 “_“_ﬁﬁfi__
first 50.1 46 .5 48.3 48.3
Mar. middle 48.5 46,7 48.5 47.9
last 47.5 60.3 46 .7 51.5
first 49 .6 62.6 52.6 54.9
Apr. middle 57.4 55.2 46.2 52.9
last 63.7 56.9 45.6 55.4
first 53.6 52.3 45.7 50.5
May middle 61.2 48 .0 54,2 54.5
last 56.3 58.1 45.0 531
first 51.3 73.6 45,2 56.7
Jun. middle 2.8 48.4 40.3 47.2
last - 47.3 47.1 49 .8 48.1
first 40.6 45.9 40.7 42 4
Jul. middle 38.8 44 |5 47 .4 43.6
last -33.3 54.3 49.3 45.6
first 51.0 30.6 48.6 49.1 44 .8
Aug, middle 60.1 30.4 46 .4 4t 6 45 .4
last 53.3 38.3 46.9 46.1 46,2
first 52.4 38.8 48.5 55.8 48.9
Sep. middle 69.9 46.6 57.8 64.1 59.6
last 69.5 45.6 48.2 76.5 60.0
first 54.2 54 .8 46.5 75.8 57.8
Oct. middle 57.2 48.5 53.5 55.6 53.7
last 58.1 58.0 79.5 52.6 62.1
first 57.8 53.1 58.1 55.9 56.2
Nov. middle 54,9 64 .5 57.0 66.2 60.7
last 51.8 76.6 61.0 66.5 64.0
first 63.3 68.3 81.6 57.9 67.8
Dec. middle 78.7 63.3 86.7 43.9 68.2
last 66.0 55.9 96.4 45.8 66.0
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4£25 + # A H

SIS A 0000ha T CHKTHERILTE Y, HAzHBORHMAZ
Vg Mt 35400 ha & fEEEN, HAO4L600ha HERM, B, oI
Mk T b, ST E L TREEARTS 2, BRE13400ha 25D,
SO 3 3P HMYET D, FCCE8700ha W4 oot — 2, 3,500ha
W a®Akd, 1L200halt 325 v vHafEIhTnb, KHEWE18500ha T
S D 4 6 %% B o AN BT U b2 & MBS IR > <o 5 b1
TRV, EEIR CWAAKIE 7,000ha CAKAMMKOI 8% ELEY, 3000
hammmﬁﬁﬁwﬁL5WMa®¢@ﬂ&ﬁmﬂﬁ,Zﬁoommﬁﬁﬂﬁﬁmm
BRX DAL D, #4011 1,500 ha OKBEERKCERTL Tw 2 RAKETSL, 5700
ha Al L doady v RECEBEBCAAI (D,

s O EEEYLAO E B2 EHERT Y, HHKEH100%, BHK
2 5 Gt ans, BfrifoMsmEBInakBKfFibn b+ a U g
2 = ( Polowijo) Tho#4, *O@EMKEED L1000 halt T 8%\, AREKLD
Hed~fmd, EHPCHEPEHRY, RMORMAET b, H¥REFA D 1Y =
( Polowijo JUBRIAKDFRA CHREhoBFT LY b, BSEAREETERSLE
o h DT By BEoTHe D 1 s ( Polowijo) ARSI N i Hd 4k E Ko
bf#a%mwbhfm&gmmf@ﬁﬁﬁﬂ%Lsf@%oﬁﬁ@imﬂm&m
i Tabled — 5, Fig.d -3 % L bk,

4,26 [ K AR
(1) AR _

H7E 55 18500 ha OAMOP, #5700 0ha AMEKE &R b, TORAK
WSO b b HUE AT 3,000 ha, MK A AR % 4 EREI (b
Bt # 1,500 ha, F0® 2500 ha {d &S CH T 5 I JERERLRAN 1L i BT
B, HEHAKBERENAZIO IL500ha @A AKETHY, E&LTHERDN
Kééoiﬁ%ﬁkﬁmﬂ%ﬁﬁﬁﬁﬁﬁ%&ho“%m%%mm%ﬁﬁﬂ?éw
EKEGNT, BEORDOKERAAE Ular JAT & 5, TR AL HBPIZKH
GHOK3 8% Chb, 372 MIEOKEE DT H 4500 ha RETS b,

H17E, Ular JIIO Serbajadi §5 L DA% TH 3 2 kfiC 1 4 7 FROWAKMRLA
&éoPNPVINMHMKHT&%KW%I&W&%Mf,13&%@@1%&

[l feftil= (Tmifl-ffﬁ'f’ﬁffﬁa‘ﬁ'f GRVEIGH + # 2 @ 1 2 3 (Polowi jo Mlif% ) /1 8.5060ha
={18500ha+ 4500ha+ 1,100ha,/18500ha=*13
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Table 4-5 Land Use in the Project Area

Ttem Area (ha)
. Rice field 18,500
a) Technical irrigation area 3,000
b) Semi-technical irrigation area 1,500
c) Non-technical irvigation area 2,500
d) Rain-fed area 11,500
. Estate field (P.N.P. and Private estate farm) 13,400
a) 0il palm area 8,700
b) Rubber area 3,500
c) Coconut area 1,200
. Horticulature field 1,100
a) Vegetable 400
b) ¥Fruits 700
. Houses and roads 4,600
. Others 2,400

Total 40,000
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OO KGH T D, $74, HEDSLHHHABOEREASH TS 0.3 KT
H b, TLHOKFIERIEL 9 0. 4t TdH Do
M, WA S s LR EE o B Fipd — 4% L0 Table 4 — 6,7,
SIHrLNALEDITHD, TOMBEATROBITEHL,
ta) ¥4 & »BIAD Singosarit KT 2w €, LoBOkTHECaRBKO D,
Hkgd Utar o AN A LEEIND, 0Ok, SRAKIOESA -BHITE (R

FaANnTwhaeblUlar G aREsbsi L BT OKBERIES B ok
Bk A 3 n v, C oA BEEKSHTEEBUERS L Thas, RARTLE
EE S Tnb,

Table 4 — THERABOHERAETRDE TORKLER Ular HK A B U
EHERrT, T, EESECUlaclOoFEREHTEESE &2 403M sec fitE
B BIRHIKAES) 27T o

by MEERAHDBALCITR) oBOETHAALRE, COEDORD, KEHE
BAMLaN, BARS AT B >Cnd, Lo LanbERHRPEEINES
0.6 0m/s0c A b 0.8m sec OEIBTE 20~80PPNEBETSH, HEL 0 1m
b 0SmOWATS 5, to €, FHEETWE—HW(RIESE 0K LRI ER
T LA, TORIKBCLDMs OCHDHELIBERE LA LR b,

(c) EAHREH Voo a2 0, EEAREIELALLKETHLOT,
KEOMEOBMCHERH L T2 ADEETL 2T A LEND B,

E
chicH LT, axlitoiE HOET L 0BV OB HKHER

T, KENCKEFFEEL T A4 55,

() EC/KAFRRE PR RIS - AR L ABETIHL S 0 Eféﬁ&mﬁ
HE b B ThD, COMBOXKERLENALLL TS,

(¢) —elr, MEhEadidEiot i Tdo, BRERKBIALAREL WL LT
AR LAV L 9 TH A, coflh, SEAMHEL Z (EURZKEBESTTLIT
WA W #)';7;%.;%1&; O LEET AT oK O R AFEENR O HIE L 3T T 5,

() GBS o IR C 53 b 38 7o BT A I 0 EE Al % 0 MEFF R B 0 e B LS ©
FHEXAAHBKITOR TV ANWSLT Db,

coflt, PNPZIORMOEFERCONTEHESNETDLD D,
AR A c O B G A, TR QWG &Y D A b i B R~ A P LA

i F B EALAKRKTD B,
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4.

{2)

2.7

He Ak AH R

M, Mallaca MBEEICH O % 28 ARMNEHBIRAK 8 JilH b, Busuk, S,
Buluh % & & Tunglung Z EDATH XKBEBGHTS Tadb, Pig 4-5%
Table 4 — 9 WART X 9K, Th & EKHIAPHKEEHBEAOHKERSE LTE
En FEEHRALL TN b,

L Lasb, ©omBdaRmIeHXEBolmERE, MRRCN-» CRAEL
AW R, Blw, BE SFEAZLORDEHKTRER - TE S,

— R EEBE o F KR RAL ZHNRT T b, PETAEME T -7/ Ular i
DR, Bl CEMBoAR, b AdlinnBRTHRWTHRALERE /X
WHEL b, HBikoEtdEETh TWhi, Buluh/llofRdmRACHREHE MR
STRAZMETHY, comEcdpkEidyE FCERY Sh kol £l R
BUCHEFTL TR T b,

WEAOHAKARKEL R ET2MBEALHEEAKBOFE TS L, 2
B, SIHESR KSR A I RERE K R ECAK T B C E A B, KBREIKCE - T
PEZ L ORGFRAKTD b, CcOFRHAKEBAFRAEH > e v LER
BOAEEZIT», HEFribT 80 LR b,

BT, BT LAZVWIESEEBVT, »<{ &E3HRRKBORM THlXD LW,
MHS B 2T 0 L & 5 LV, T AHROBKARERAT L C L, BT
BRECL, BRLLTLOBBOKRBEOBEDIENEL L 5,

R ERa & Bk

Bk ol (o E B AE, Fo v g v s (Polowijo), REFWTS
Do TR R I MO BHAEMK L ot LCcARIh, Lied- TER
B S I Lo TEPT B, LALanbELcEad, AHEZ1I 0A»L12H
K, W ERRSEOBE 2 B o BIC, ERAEOBELAD b6 ALHT
i bh b, HELOLPOMTEI AALE AL CHEMNZIN D,

momEcMELtEsd, IR—5, IR—26, TR—30, TR—-34&&
OEB RN Pelita I & Petita TO F (Rt T h 2R EOME, il
¥R LTw b, {Ek&rfE, 7 & % Kodok, Rendah, Rendah Pisang, Manik

hE ST T AR T b, ChbOEENMIES~7 AT b,

MmO B TFREBMICE » TREZ 5000% 1 hah DRI 4 0K, =AM
B2 0K, Al Yy b »vOREXERAINTVLELEEIN D,

2§ i O (B IR AT & BAE R T RN T S b Bl HER ARFICHA
NCiFabh b, WK CITAbh, FMMAATCE: Aoi —ani EHT 5 )
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Table 4-9 Existing Drainage System

Name of Side of Distance Name of L th Gradient Catchment Flood
river mouth the Ular from Ular tributary ength Lradient rea (1/5 year)
km km km? m3/sec
Pantai Labu Left 3.5 23.9 1/ 900 111.8 60.0
S .Kenang 22.1 1/ 800 { 54.3) 31.5
S .Merawas 9,7 1/ 800 ( 39.0) 23.0
S .Plangkoh 10.4 1/1100 ( 21.8) 14.3
Denai Right 1.8 Canal Busuk 11.5 1/ 800 28.4 17.5
Perbaungan Right 6.4 Tungtung 9.5 1/ 800 ( 31.1) 19.0
canal
S$.Perbaungan 18.1 1/ 900 86 .5% 48.0
S.Saban Right 5.0 3.7 1/_700 11.4 7.6
S .Lubuk- Right 5.5 9.7 1/1000 14.6 9.5
dendang
S .Baru Right 15.0 7.8 1/1000 26.0 16.0
S .Nippah Right 18.0 31.8 1/ 800 108.1 58.0
S .Nippah 10.1 1/ 900 ( 29.2)ﬁ* 18.0
Canal S.Buluh 31.3 1/ 800 { 77.4) 43.0
S.Sialang 16.0 1/ 500 ( 27.6) 17.0
S.Teluk Right 22.0 14 .2 1/ 900 103.2 56.¢
Mengkudu S.Buluh and
S .Bawe 13.6 1/ 900 ( 19.0) 12.0
S.T.Mengkudu 10.2 1/1000 ( 32.2) 19.5
S.Pavdo 3.8 1/ 500 ( 25.8) 19.0
$.Sialang Buah 8.3 1/1100 ( 20.0) 12.5
Total 490.0

Remarks: 1In addition to the above rivers, both Kotabaungan and
Buluhlaya rivers, which have the total catchment area
of 26.0 km?, flow into Buluh area's main canal sur-
rounding the Pulau Gambar area.

* : including the catchment area of Tungtung canal.

%% : dnecluding the catchment area of 5.5ialang.
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4. 2. 8

4.2 9

HL TWh v, KEMGEEELC,TACITEbA TR, TOISWRERES
HOBTENLZ(, KEBMHITENERE TR ADKBNETEY LT HA
LN TWABRATSS,

HKov.gva (Polowijo) HIEMOBANEIhADLD3IALLS RKHATTC
BEANL, Favq v a (Polowijo) KGERPERI—RCHAIR FIRER
HEQVEN

Vet B & B

SHE K O FEptEpE ik, Deli Serdang RO SR EHF, BHEREEUCAERO
EAbe HE W Lo _

J & #Fuo s va(Polowijo) DEATIEE L 97 1EA 6197 5EDEOYH
MBS L, AEEMONER, 1 97548030 x LA, #ELARMRE
i, Table 4 — 1 0 KRL &, STEMBOEMOROEERL, HWTTH ¥,
Pollwijo kf, 5700b>, A A A—4E 146000 >, Tad5000%H>,

kL LCEEINTND,

Table 4-10 Present Crop Yield and Productions

Harvested Area Unit Yield Total Production

(ha) (t/ha) (t)
Paddy 23,000 3.1 71,300
Polowijio 1,100 5.16 5,680
0il palm 8,700 16.8 146,200
Rubber 3,500 1.4 4,900

i W Bt &

4y vavTormPHE N LhidEE L TambonTnal 1 96 04t
HAENS 2 KL > THEINTH L, COEREABHOLBREREL L »T
JaiT R, SRS COMEME S LR AT o T b, & QBB TEILSumatrafiiic s
BB i o AT © BRI S AT O Wi Cd KB T 10ha, LT
12ha & EDHLRTWN D, |

i T R S RS B RIS T AAMILE M1 3400 ha T b,
BG40 26600hs DEIE 1 612240RBK, oVEERROS 3% ORK
CITA E R T bo AP O MR A © AR LRSI E @ L 97 5 4t

ﬂ%ﬂ,ﬂmm4~ll%ﬁbk%ﬂlﬂ60$.lﬁBS%T@%O
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Table 4-11 MNumber of Farmers by Type in the Project Area

Number

Landowners 16,122
Tenants 1,460
Landless farwers 01,693
Total 19,275

Percent

83.64
7.58
8,78

100.00

Source: Agricultural Extension Office,
Deli Serdang District, 1975

EEHI DRR 0TI EMBHRE L14ha TS 5B, T 55 0.96 ha (84.36
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%)ﬁﬁﬁﬁﬂ%éhfhé&%Eéﬂég%@%ﬁ®%%$ﬁﬁﬁﬁmﬁﬁﬁ
Jawa BOF+h I bhddashlt R, LALYBhoES2oERBsHALTVS 0

HTHCEBREIhAKBARE I AW & Tdd, EESHLADE BEEEHNLK

HoOmBEEL Table 4 — 1 2R LA -BREEHICTH L 0236ha, SAHM
MO 2458%0CT 8% W0,
Table 4-12 Land Condition on an Average Farm
Average farm size ha %
1.138 100
Rice field 0.960 84 .36
Irrigation paddy field 0.369
Technical 0.158
Semi-technical 0.078
Non~technical 0.133
Non irrigated paddy 0.597
field {Rain-fed area) :
Upland and orchard 0.178 15.64

4.2.10 E%%éﬁé?ﬂ%%ﬁmg

(1

TR e B > HEFF A B

A VAT TH, BEKEAA OH 2 W LK 2 COMUG R oRFE R,

—HICHANRBEROEBEHE T D %,
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I RKEELL T o, MEEHUNAKBEERORE, BHOo LI, KER
EMT 9,

SHEREARTE, AMESD 1 4 7P0RKITO b, 6 yFAMARERRK
Lo, 5B, Deli Serdang BOANHBEIRC I - C, 27r7PHARK L
T, bl rHEARK L - CFH~, BESFRIL T b,

4 Sumatra MIC KL, PEBFORED S LR AEFHEMAAG(P3IA ) PELILT
b, FHEMBCES DOKERAAED D, KEBEMGLUMAL T ERAE
L0 77T CEEMBROERBOLTH5.5 9% ICHBT LT Fikln,

SHEMEATRERIC YL - (BB INAE 3 ®RAKBE 2\, BHEGE o BE AR
OUBFETERBEOL AT A TN OBBOEBAOHEK L » THAMIKITRZD
NTWBICT ¥, BKMR T, FHBE L boA0 L BIEKE, BHRAE
FAEFEIN TN n,

) E¥HEgbe, TRFE

4 VAYy TR D BERBMEEFEE Java & O Bogor & 5 AP R
i (CRIA) THEAMHKTabATHWE, COMBHEI r HIOZHMEHRT 25,
FORO—25 Sunatra 5 b, chid Sumatra £& COM— DI TD Bo
CRIABZOALOMAHBL I LK MBHALWITEZHEE S ZITL T 2,

A P2y TOSERBHEE 9T 4AFLERGTIHRERErEEHONBEKL
LR TA AT E - tia{bkd i, +h EEBA ¥ Vi v TRBEEXAR
b BT TAFIECDL, LD 2~ @FALRMYHr L THTHR, IO
W - B~ BB S ROEA Y IR %, MFEOBRHEM Yy ~roiE,
GEfroc ETh Y, BREALEFmoR Yy, BEFROSE, BERE TOE
BT S5,

LRI & B &, A Sumatrafid BAMIC I 1 0 O TR & BT
BE A LA RRED 04 ASBEL SR TN, L L JLHEHIR S Y P
BRHBEL220AT, COREOEEAGHELEEN, LiLRKkoBLAKEA
BEEEEAEL TR D, KEREAEECEY, ' '

Deli Serdang RICE, BESRFEEC, KRARLBATS B, 4 BADYR
BEr—A%D 2500 AMEDERE, THITAWLH1 8HETEIN TN,

ﬁ@mﬁrm14A®%&EKIof%ﬁén1maﬁ,m&uﬁmm@%mw
HOoEEEF LT b Th b,

(3) g afloniEs 3 X
HRMAEO YR CE, FEmBEONC @ Deli Serdang 5t Tg. Morawa T & 5
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MFE S 4 > % — (Kebun Benik Sentral) 25, St RER@BEO R H b T (, WA
OELEFE CHREREO D OREM L SERFMEL T4 - T b,
17hakKMEET 2, cOty2—CHRAK] 20BEHFHLEZBOREO
%mﬁmxarﬁﬁgnfm&lzmﬁ%ﬁ(&Mimmmm&ﬁénéoﬁ¥m
HHOEEES (KUD) 2R ECRFEMRT AT EEL T 5,

B[ i # 5 it Lubuk Pakam B[R —# FiBFRAHFEL Sha KOG HF T H D
X b PB—26, PB~30, PB—34 & ¥YOiEEERAMKENEEIN b,

C OEEOREN I EEAKEA37,000ha ki b, CcOBRBICH S FOREE
FEEO S L WHEHY ton OMFHLETHH ERAT R T b, BIERBICH
ETHEO D 20 hal Lo BERALETLD 5,

() BEHRAES LS REE

1 VavTRAGASEEEGH cEEDOIAYABCT Z LR E hIRED
ofE L ENBEREOREY HOE L T, b BEYHBREOREFFIERINT
WA P, HECOSEHEHEE(KUD) ORI NEARR,
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e ayieinl i, BHOBEN OB E R O3 L Table 4 — 1 3 €
Flf, L L, v nngt £EBHOS 0 9 & EECHVWOoRERAMET

Hho
Table 4~13 BIMAS Package Loan in Deli Serdang
1974 1975 1976
Number of lender 20,786 31,267 42,388
Amount of loan 103 rp 364,488 . $£30,249 987,018
Per capita 2/1 RP 17,535 20,157 22,106
Amount of repayment 103 RP 48,413 283,792 471,652
Per capita 3/1 RP 2,329 9,076 11,127
Amount of outstanding 103 RP 316,075 346,457 465,366
Per capita 4/1 RP 15,206 11,081 10,979
Ratio of'repayment % 13.3 45.0 50.3
Rate of outstanding = 7% 86.7 55.0 49.7

4.3 HEWE B
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B RERIL O BRI € 22 TR OB, FrilishE L bR L, WA
BV ol b B A EE CHEEOTEELS 550 THA T 5,
Pt CEEMBFig. 4 —1 00 Lok REaIh, TOMMEAS5TH40000ha
TH b,
(9 (B 5
VRIS o S P AT EMEMN K S 5 EERE, RKB TS O AEFH
18500hapEHEOKM TS Y, FHNCHE T 5B 2, 2 2L pAKE~
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Table 4-14 Input Requirement for Paddy per ha for
Rainfed Area including Non-technical Area
(Without Project)

Item Amount (Rp.)

Seed 2,500
Fertilizer

Urea 12,000

T.S.P, 4,000
Insecticide 1,800
Rodenticide 460
Labor Cost i

Land Preparation & Nursery 12,000

Planting 8,400

Weeding, Fertilizing & Spraying Chemicals 25,000

Harvesting 16,000
Miscellaneous Cost 4,840

Total Cost 81,000

Table 4-15 Input Requirement for Paddy per ha for
Irrigated Land (Double Cropping Area of
Paddy for 4,500 ha} (Without Project)

Item Amount (Rp)

Seed 3,750
Fertilizer

Urea 16,400

T.5.P. 6,200
Insecticide 2,800
Rodenticide 840
Labor Cost

Land Preparation & Nursery 13,000

Planting ' 8,600

Weeding, Fertilizing & Spraying Chemicals 29,800

Harvesting 11,500

Miscellaneous Cost 5,110

Total Cost 98,000
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Table 4-16 Input Requirement for Paddy per ha
(With Project)

Item Amount (Rp)
Seed (25 kg, Rp.150/kg) 3,750
Fertilizer
Urea {850 kg, Rp.80/kg) 20,000
TSP (100 kg, Rp.80/kg) 8,000
Ingsecticide
(42, Rp.900/¢) 3,600
Rodenticide
Zinc phosphide (0.5 kg, Rp.2,300/kg) 1,150
Labor Cost
Land Preparation & Nursery 14,000
Planting 8,800
Weeding, Fertilizing & Spraying 33,700
Chemicals
Harvesting 13,000
Miscellaneous Cost 7,000
Total Cost 113,000

S

(3) FAARBGILE & EEE

HtofpmERsd, FLLTPWHTEMRE AEVZAERL W IBRECE
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Table 4-18 Population in North Sumatra Province

Population

Year Population Growth rate
1961 4,964,723

1962 5,105,700 2.8
1963 5,321,900 4,2
1964 5,362,500 0.8
1965 5,498,300 2.5
1966 5,639,300 2.6
1967 5,785,200 2.6
1968 5,936,600 2.6
1969 6,094,000 Z.6
1970 6,413,270 5.2
1971 6,690,723 4.3
1972 6,889,960 3.0
1973 7,091,866 2.9
1974 7,297,927 2.9
1975 7,509,113 2.9
1976 7,726,737 2.9.

Source: Statistical Year Book of North Sumatra, 1975

Table 4-19 Harvested Area and Total Production of
Rice in North Sumatra Province

v Harvested Total produatioﬁlA
ear .

area of rice
1969 501,519 846, 74611 (1,411,243
1970 512,435 866,869 (1,444 ,781)
1971 556,539 947,006 (1,578,343)
1972 564,969 1,001,758 (1,686,264)
1973 502,251 1,014,579 (1,690,965)
197443 521,896 922,609 (1,537,681)
197543 518,241 826,682 (1,377,804)
/1 : Rice
/2 : Paddy (conversion ratio from paddy is rice = 100:60)
/3 : Harvested area and total production of rice decreased

due to damages by leaf hopper 1974 and 1975 are excepted
. for estimation of increasing rate of rice production per
annum. ’

/4 : Increasing rate of total production of rice between 1969
and 1973 is estimated at 33,540 tons per annum {or 55,900
tons of paddy).
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Table 4-20 Forecast of Rice Shortage
in North Sumatra Province

/1 /2

Production—i3

Year Population™— Demand—" Balance
1980 8,663,000 1,299,000 1,249,359 - 50,000
1985 9,994,000 1,499,000 1,417,059 - 82,000
1990 11,580,000 1,730,000 1,584,759 -145,000
1995 13,301,000 1,995,000 1,752,459 ~243,000
2000 15,345,000 2,032,000 1,920,159 -382,000
/1 : Annual population growth rate = 2,9%

" /2t Per capita consumption of rice =

33,540 tons of rice after 1973.

Table 4-21 Rice Price for Economic Evaluation

of the Project

International market price Uss270/t
FOB Bangkok

Transportation cost
Bangkok-Belawan Uss 10/t

Handling charge & warehouse

charge
(handling charge Rp 1,000 )
10 Rp/day x 60 days = Rp 600

Transportation cost

Belawan-Medan

Processing cost

a. Package & handling charge

b. Milling charge

¢. Selling price of paddy

Transportation and broker's

margin

Farm gate price

b x 0.6

Rp./t
4,150

1,600

2,600

4,000
2,500

2,500

Rp./t
112,050

116,200

117,800

120,400

116,400
113,900
68,340
65,840

65,840
(65,000)

183

150 kg of rice per year.
/3 : It is assumed that the annual increased production is
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Fig4 -9 Diagram of Irrigation Water Distribution System
( with Project)
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Fig.4-10 Plan of Irrigation System
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(3)  AuRZK B B Ui
%ﬁ®mb,ﬁmmﬁW0$%mﬁmA s ORBC B B, FFCEBAM R TR
ﬂ%#xELIMéﬁbmmmummﬁ«nfmax b b, - THIMK
i YREBRCAISOWEERDLERC E TN 20m ha, 40mha, 30ha,
Lsmha BECHCT TR A RFFHTCE O .,

) Pk
HEAXTERPigd — 1 | RO Table 4 — 25 WRFMFET . FiBRORY
CHEGRBROWR D ABETFEL T DA,

Table 4-25 Proposed Drainage Works

Name of river Improvement  New construction Total Bridges
km km km places
S. Perbaungan incl. 10.8 - 10.8 3
Tungtung canal
S. Nippah ‘ 10.1 8.1 18.2 3
S. Buluh and Baweh 10.5 5.8 16.3 3
5. Telukmengkedu 3.6 - 3.6 1
S. Pavdo 3.8 - 3.8 1
Total 38.8 13.9 52.7 11

L4 EURkOREE
441 I = FF @&
FEEEMIROMEAEA S+ HOREEHT R 5, BHEDTHE 1 EMTHE
TTab0LEETAE, Buluh UEOHBEB I AW LHELSHEL L, Ay
HORBIBEMO M EREIA COTHRIIC L bkt b, chick b RBIMEQ 3 4L
sz L reo
S oMEENET AT RS ME o, BEOBEAL bR LaE
Lico 51 %EIFIL Senber Rojo, Ramonia, Pulau Gambar X3 Singosari X &
155+ B0 Bulub MBS T I O HEK T A B SIS L A OS2 K T %
HET T 5, B#ERE Bendang, Perbaungan &7 Timbang Deli MME O THE T 5,
THRBT R e N LT 5 M, FFURENL RRiRMoME, ML EEEAL L
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W HECRZET R, $BEMACHESORBRTENETT 5,
Figd —1 2, Table 4 -2 6 (BT R EGRERE OIEE % RT,

Fig.4-12 Construction Schedule

Fiscal year 78/79! 1979/80 1880/81 1981/82 ! 1982/83
Month 12 2 36 810122 46 810 12 2 45 810 12 2 4 6 8 10 12 2 4
Detailed design —
Procurement
Supervision

Land acquisition
Construction

Preparatory
work

Irrigation
work

Drainage work

On—farm work

Table 4-26 Sequence of development by area

Existing condition Develop

Year Area First cropping Second Double
Irrigated Rain-fed cropping cropping

ha ha ha ha

Sumber Rejo 800 1,900 100 2,700

1980/81 Ramonia 1,100 600 500 1,700
Pulau Gambar 1,200 - 800 1,200
Singosari 150 550 - 700
Sub-total 3,250 3,050 1,400 6,300

1981/82 5. Buluh T 400 4,200 - 4,600
Bendang 1,000 700 500 1,700

1982/83 Perbaungan 1,950 - 3,550 1,800 5,500
Timbang Deli 400 - 400 400
Sub-total 3,350 4,250 3,100 7,600

Total 7,000 11,500 4,500 18,500
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T s &

AT C B R A AR O T MBS R R o BEB Ak EHoN A K
BEZE~NTOBRRIHHE TH L, THHRES » V3 v TEHRREF NI F e HA
b, BRI ES HMEL, 42 VA v TRESBEEEZIRET I 0 L
THE L A,

Las Lanh, BELHERK s Wl Bislo R Ml mmsAaNTs LT
L, PRy — v A0ALDICERIN Loy Yoty v ERWTHESTOBRHEBA
BUSHHIAy ra vy rERTEAL, IWKMERe<ogiada v Va7
THATHID LT b,

ETORBEMNE, ¥R AFMedanC T 51 97 6 4£F OofE@EM cHRE Lk,
HIBOBBHSBRATEEROL 0% T4, HIE Lt FAREBRTERON20
B EEMECERBRE T 5o MMERE KBRS RBETE, oftuREo
BIE oo T 5o THEREZTIE TRHHEE SHLCEREZO
H3O 209 % HA L,

Table 4—27, 28I H T B & MY T 12 R 0 BA% #6 X o0 JA P IC BF - 7 4 e Bt

[Tl

Table 4-27 Construction Cost

Unitc: lOBRp.

Item Amount

Civil Works

Preparatory work 224

Irrigation work 1,355
Drainage work 804
On-farm work 375
{Sub~total) 2,758
Miscellaneous work 275
Sub-total 3,033

Land Compensation expenses - 50
Enginecering and administration cost 580
Physical contingency 132

Total 4,395
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Table 4-28 Annual Disbursement Program

Unit: 10%Rp.
lcem 1578/79 1979/80 1980/81 1981/82 1982/83 Total
Civil works
Preparatory work - 15 109 50 50 224
Trrigation work - - 354 590 411 1,355
Drainage wotrk - - . 268 268 268 804
On-farm work - - &0 150 145 375
Miscellaneous work - 1 81 106 87
Sub-total - 16 892 1,164 961 3,033
Land Compensation - 25 13 12 - 50
‘expenses :
Engineering and 87 203 98 96 96 580
administration cost
Physical contingency 17 49 201 254 211 732
Sub-total 104 277 312 362 307 1,362

Total 104 293 1,206 1,526 1,268 4,395

443 B E R R |

BT THOEHBEAGROHEREERAEMKCDE, tRTHEROHZHICE
BLiiwah b, RHRMHPOHEBFETHBERERMOLKIE L TOEMT 2 L IE
L 7o '

3 O AR TSR R T ST 5 AR EE LTRSS 0 FL
5 bR HIKMELC 2N TT H b, Bk e BH T A RAE, a4 L,
132000000Rp & &5,

Table 4 — 2 94k, HERE IS, BEIEMOEREE LR

Table 4-29 Qperation, Maintenance and Replacément Cost

Unit: 109Rp.

Item : 1980/81 1981/82 1982/83 1983/84 Remarks

fixed on and

0.M. cost - 20 35 60 after 1893/84

Replacement

Replacement cost 45 33 54 - after 30 years

-
{7
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4.5.1 ## ® # 2%
HEHEN OB, LS EBRLRNE, KKK L > CRRINTnd, T
OREREGICAT RO EE 2 5 L TREI L SR TN B, T HICKHA 1EY
OHMW'HW% PO $ HhbAAOSE, FRERWDLAKEESS HE TR
TL b TWhih,
AEE T, BMEBSERUCHEKAEDCT A bR, KOBREEFROKNE 24
MO RBFEABL IN 5 THH 9, BHBAMBO R L - TES2HED, T
FEIRABEE SN A WA S ET AP AR ELTEEI N2,
&Hﬁmm&iﬂﬁkﬁﬁmﬁﬁﬁiu,E#Eﬁ%K%ML,7¢ﬁf%me
4 -3 0WKRANLGBEL 224/ ITF8EI+» T ORREACET 2,
ALEHEOFRI X » CERNHABBEZ RRsBERPORA R ETE, R
HEHE TORARKE, HETHCRBEHLAUL, BREDEERCI &5,
I G AStEE, BHAOMMCBRROEFEKED AT LALTESLI,
452 B % 8 W
A g i O F i L BROFEHRELRETL S OKEMEIN Db, THIER (
mm&gmmm%)@,%a58A®%&#bab,ﬁ@%ﬁ&,%@k%64ﬁ
6T »~ 7, ’éBVC B AR LAETE R T AELS WA D, “HHAWENT A, @
1F2F L7 EEEah s, chd, BROZAOMH1 0FCHEAT b, FaET
OEBEIL, Table 4 — 3 1 W L,
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Table 4-30 Annual Trrigation Benefit in the Full Stage

(Unit: Rp)
Gross Income Without preoject With project

Paddy

Unit yield (t/ha) 4.0 3.4 4.5

Harvested area (ha) 9,000 14,000 33,300

Total productiom (t) 36,000 47,600 149,850

Unit price (Rp/t) 65,000 65,000 65,000

Gross income ....(A) 2,340x10%  3,094x108 9, 740%x106
Polowijo

Harvested area (ha) 1,100 0

Total production (t) 5,680 0]

Gross Income ....(D) 102x10° 0

Total gross income (A+B) 5,536x108 9,740x10%

Gross outgo

Paddy (4.0t/ha) (3.4t/ha)
Unit farming expense (Rp/ha) 98,000 81,000 113,000
Input area _ 9,000 14,000 33,300
Gross outgo ....{C) 882x10° 1,134x108 3, 763x10°
Polowijo
Gross outgo ....(D) 21x106 -0
Total gross outgo (C+D) 2,037x1068 3,763x10°
Primary profit (A+B-C-D) 3,499x%10° 5,977x108
IRRIGATTON BENEFLT (5,977x106-3,499x108) 2,478x106

Table 4-31. An Average Farm Budget in Future with Project

(Gnit: Rp)
Gross Income 646,000
Gross Outgo
Farming expenses 122,000
Living expenses 312,000 .

Capacity to pay 212,000

P
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52 HEEhmABRA
Ma3amLaETTRAIN L e a2 boEACRBErLETTh(nwE, TOELT

HEDOSBENRTT 2L, LHRLoRFHYVRIBWE Table 6§ -1 WRT L9 It b,

Table 5-1 Economic Construction Costs

Unit: Million Rp.

Discharge Project
(m¥/s) o
Flood control Irrigation Total
600 2,580 4,269 6,849
800 3,087 4,269 - - 7,356
1,000 4,023 4,269 8,292
1,200 5,112 4,269 9,381

EASEOEMESETERY, BIBB003%LFEELL, EEEZeB LT
198182 % 1982/783 FxBnw HRFETERIBIIEGEH S THIRp &
FHant, co2EMOFEERG, 1 ITGHR, L3380 R, TH5,

Replacement

Fiscal year cost (10% Rp.)/1

2010/11 43

2011/12 31
2012/13 51

/1: cost after deduction of tax.

5.3 £ &% 6y 2%
6.3 HMEATHOREA BR oK X 4
BT ATTOC L L o T Al b AR HIENIT, M3 OMTHATIAL &
5 tc, i T & DUKWEEL M CIU S 1 HYAKIC L 54V HEFEOW D)
BLLTHEALHARL, Table 5-213, BEFXELRWLAHAKTEOSIEKERS &
DRI RS,

feges

g,
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Table 5-2 Average Annual Benefits of the Case
with Flood Control and without
Irrigation Improvement

bischarges Benefits
(m3/s) (10% Rp.)
600 340
800 645
1,100 778
1,200 817

choDERY, THRENED 1983 /84 F 1 vabbh b, ooy, ITH
PRFELTDHEC DT, Table 5—6—1 & Table 5—6-9 % CwRT
kv, BMIBRHT L Ths cuRBAh L HAOHECRAIhL LD L
Al
532 WEEHEOMHIR
EREREOERDN, FEA4FECHEI A TWAHERER»OHEKK L 520 ESR &
MOBELXYRTHITCLL L >TCHLILR L, BINsHEEEDS LTFoBEL T
FEHFC RSN CHI L,
(1) 7K K CFHEAK Lo sk
WECETHREOUEEIPSHHKBOHEER60007s, 800a's, 1,000
w5, L200m s ORKADY|ARK Lo CBAIShAEHEHNOFTRAXS ORI E
O14%&L, LBKOOWIHITRD L o wiRaE Lo,

Flood discharge . Number of damaged intakes

(m ¥s) Entirely Partially
600 0 0
800 2 4

1,000 3 6

1,200 3 6
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(20 K88 K K13 0w 2 H T SR oI
COBWEREETHSLOCRERERRO L 9 CHE LI,
a KMOBRC LoT, TOKBK L > THEMIATW SKEE, —4ERXKM
CREHhDET B,
b HEAEROBER I >, RAKOK X > T3 TnaKER, RAkHR
v, TOIAK3EMN» S DD LTS, BL, BEOBEEINT T 5,
¢ BEAKWE 600w s OWEOKDORBERIL, 3100ha & L, Pokix
800 s, 1.00'07”“/5, 1.200};?/:; OBPEOFBHRGE, 18500ha &7
Do

EoEy, A I 2 HOoEEHEHERESZoER B LLAB LTS,
© OFERE Pable 5-3 AT,
Table 5-3 Amount to be Deducted from Benefits

of the Irrigation Project in the Case
Without the Flood Control Project

‘Unit: Million Rp.

Flood discharge (m3/s)

600 800 1,000 1,200

(a) Damages to canals 8 44 60 68

(b) Damages to intakes 0 92 137 137

(¢) Decrease in paddy 763 6,421 6,538 6,690
production .

Total 771 6,557 6,735 6,895

rERoORCATHME L L LT, WKEHE b enwBaomtliar» o)L
& BN A EPHPAYEHLINTTHE, 681 HHRp Wheh, MAHEERD
AW, 600 s OFEAFICHLTIES 5 0HT Ry, 800m s CHLT
2038H Ry, 1L000m s @ LT 5 2HF Ry, ZLTL200m s ©
HLTHTA4EHN Ry Kb, LML, 1989790 ELMOGEDHEERC DN
T Table 5 -4 h 0@ € K« nid, #5, WHRHOETFHERD Table

54 OB AT Lo kBT B,
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Table 5-4 Annual Benefits of the Irrigation Project

{A) Without flood control project.

Unit: Million Rp.

Fiscal vear

feem 1981 1982 1983 1984 1985 1986 1987 1988 1989
-82 -83 -84 -85 -86 ~-87 ~88 -89 -9
1y 109 157 675 1,043 1,396 1,760 2,125 2,371 2,478
(2)-){'2 33 91 188 285 382 480 577 641 681
(3) Project benefits 76 66Mﬁ) 487 758 1,014‘ 1,280 1,548 1,730 1,797
{8) With flood control project .
_ (Flood discharge: 600 m?/S) Unit: Million Rp.
(L 109 157 675 1,623 1,396 £j760 2,125 2,371 2,478
(2) 27 73 152 230 309 387 466 518 550
(3) Project benefits 82 84 523 813 1,087 1,373 1,659 1,853 1,928
(C) Wirh flood control project.
(Flood discharge: 800 m3/3) ' Unit: Million Rp.
(L) 109 lé? 675 1,043 1,396 1,760 2,125 2,371 2,478
(2) 10 27 56 84 114 143 172 191 203

(3) Project benefits 99 130 619 959 1,282 1,617 1,953 2,180 2,275
(D) With flood control project.

(Flood discharge: 1,000 m3/s) Unit: Million Rp.
{13 109 157 675 1,043 1,396 1,760 2,125 2,371 2,478
(2) 3 7 14 22 29 37 his 49 52

(3) Project bemefits 106 150 661 1,021 1,367 1,723 2,08 2,322 2,426

() With flood control project

(Flood discharge: 1,200 m3/S) Unit: Million Rp.
(1 _ 109 157 675 1,043 1,396 1,760 2,125 2,371 2,478
(2) i 2 4 6 8 10 12 13 14

(3) Project Qeﬁefits 108 155 671 1,037 1,388 1,750 2,113 2,358 2,464

/1 : Irrigation benefits that were estimated in Chapter IV.
/2 Flood damages to be deducted from irrigation benefits.
/3 : During the project life, the values of benefits for the years

after 1989/90 are the same as in 1989/90.
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Table 5-5 Annual Benefits to Be Added to Benefits of
the Project of Flood Control Alone in Case
of the Combined Project

Unit: Million Rp.

R Year
River
discharge 1981 1982 1983 1984 1985 1986 1987 1988 1989
m3/s) -82 -83 -84 -85 -86 -87 -88 -89 -90
600 5 14 29 A 59 74 89 89 105
800 21 56 116 176 237 297 357 397 421
1,000 27 74 155 235 315 395 475 528 561
1,200 29 79 162 247 332 416 501 557 591

5.4 HBEIF SN

Table 5—6—1~5-6~9 %, K, HHOE ORMEERUCTERELOSE
EORFHL MR RFENEN SRS, chooRBROWEEEMEAT, M5 1K
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DEFA Table § —7 WRT, Table 57 »HHIE 2%k L 51C, MADHFOB
SHEFIREI2FCF2NT, HERAHKEMRL 4KEW, chil, zoyFFmoET
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Table 5-6-1 Economic Costs and Benefits -
(Flood Control Project; 600 m3/s)
Unit: Million Rp.
Year . ‘COStS Benefits
Construction 0.M.
costs costs

1 1978/79 71

2 1979/80 232

3 1980/81 827

4 1981/82 761 147

5 1982/83 689 249

6 1983/84 8 340

7 1984/85 8 340

& 1985/86 8 340
9 1986/87 8 340
10 1987/88 8 340
11 1988/89 8 340
12 1989/90 8 340
32 2009/10 8 350
33 2010/11 8 340
34 2011/12 8 340
35 2012/13 8 340
36 2013/14 8 340
55 2032/33 8 340

Total 2,580 400 17,396

2Q7
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Table 5-6-~2 Economic Costs and Benefits

{Fload Control Project; 800

m3/s)

Unit: Million Rp.

Year Sosts Benefits
Coustruction O.M.
costs costs“

1 1978/79 26

2 1979/80 260

3 1980/81 982

4 1981/82 917 277

5 1982/83 842 469

6 1983/84 9 645

7 1984/85 9 645

8 1985/86 9 645

9 1986/87 9 645
10 1987/88 9 645
11 1988/89 9 645
12 1989/9Q 9 645
32 2009/10 9 645
33 2010/11 9 645
34 2011/12 9 645
35 2012/13 9 645
36 2013714 9 645
55 .2032/33 9 645

Tatal 3,087 450

32,996
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able 5-6-3 Economic Costs and Benefits
(Flood Contrel Freject; 1,000 m3/s)
Unit: Million Rp.
Costs
Year Construction 0.M. Benefits
costs costs

1 1978/79 112

2 1979/80 320

3 1980/81 1,267

4 1981/82 1,200 329

5 1982/83 1,124 561

6 1983/84 12 778

7 1984/85 12 778

8 1985/86 12 178

9 1986/87 12 778
10 1987/88 12 778
11 1988/89 12 778
12 1989/90 12 778
32 2009/10 12 778
33 2010/11 12 778
34 2011/12 12 178
35 2012/13 12 778
36 2013/14 12 778
55 2032/33 12 778

Total 4,023 600 39,790

209
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Table 5-6-4 Economic Costs and Benefits
(Flood Control Project; 1,200 mi/s)
Unit: Million Rp.
Costs
Year Construction 0. M. Benefit
cosits costs
1 1978/79 142
2 1979/80 390
3 1980/81 1,713
4 1981/82 1,473 359
5 1982/83 1,3%4 594
6 1983/84 15 817
7 1984/85 15 817
8 1985/86 15 817
9 1986/87 15 817
10 1987/88 15 817
11 1988/89 15 817
12 1989/90 15 817
32 2009/10 15 - 817
33 2010/11 15 817
34 2011/12 15 817
35 2012/13 15 817
36 2013/14 15 817
55 2032/33 15 817
Total 5,112 750 41,803
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Table 5-6-5 Economic Costs and Benefits

(Irrigation Project)

Unit: Million Rp.

Costs
Year Construction 0.M. & Replacement Benefits
costs costs

1 1978/79 103

2 1979/80 288

3 1980/81 1,167

4 1981/82 1,480 19 76
5 1982/83 1,231 33 66
6 1983/84 517 487
7 1984/85 57 758
8 1985/86 57 1,014
9 1986/87 57 1,280
10 1987/88 57 1,548
11 1988/89 57 1,730
12 1989/20 57 1,797
32 2009/10 57 1,797
33 2010/11 100 1,787
34 2011712 88 1,797
35 . 2012/13 108 1,797
36 2013/14 57 1,797
55 2032/33 57 1,797

Toral 4,269 3,027 86,027
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~ Table 5-6-6 Economic Costs and Benefits
(Flood Control & Irrigation Project)

Discharge: 600 m%/s Unit: Million Rp.
Costs _
Year _Conéfruction 0.M. & Replacement Benefits
costs costs
1 1978/79 174
2 1979/80 520
3 1980/81 1,994
4 1981/82 2,241 19 233
5 - 1982/83 1,920 33 343
6 1983/84 65 -892
7 1984/85 65 1,192
8 1985/86 65 1,486
9  1986/87 65 1,786
10 1987/88 65 2,088
11 1988/89 65 02,291
12 1989/90 65 2,373
32 2009/10 65 2,373
33 2010/11 108 2,373
34 2011/12 96 2,373
35 2012/13 116 2,373
36 2013/14 65 2,373
55 2032/33 65 . 2,373

Total 6,849 3,427 114,728
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Table 5-6-7 FEconomic Costs and Benefits
(Flood Control & Irrigation Project)

Lo,

Discharge: 800 m3/s Unit: Million Rp.
Costs
Year z;;;;;;hction k 0.M. & Replacement Benefits
N costs costs

1 1978/79 189

2 7 1979/80 548

3 1980/81 2,149 |
4 1981/82 2,397 19 385
5 1982/83 2,073 33 640
6 1983/84 66 1,380
7 1984/85 66 1,780
8 1985/86 66 ' 2,164
9 1986/87 66 2,559
10 1987/88 66 2,955
i1 1988/89 _ 606 3,222
iz 1989/90 66 3,341
32 2009/10 66 3,341
33 2010/11 109 3,341
34 2011/12 g7 3,341
35 2012713 117 3,341
36 2013/14 66 3,341
55 2032/33 66 3,341

Total 7,356 3,477 162,089
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Table 5-6~8 Economic Costs and Benefits
(Flood Control & Irrigation Project)

Discharge: 1,000 m3/s Unit: Million Rp.

Costs
Year Construction O.M. & Replacement Benefits
COStS costs
1 1978/79 215
2 1979/80 608
3 1980/81 2,434
4 1981/82 2,680 19 446
5 1982/83 2,355 33 764
6 1983/84 69 1,596
7 1984/85 69 2,034
8 1985/86 69 2,460
9  1986/87 69 2,896
10 1987/88 69 3,334
11 1988/89 69 3,628
12 1989/90 69 3,765
32 2009/10 69 3,765
33 2010/11 112 . 3,765
34 2011/12 . 100 3,765
35 2012/13 120 3,765
36 2013/14 69 3,765
55  2032/33 69 3,765

Total 8,292 3,627 ' 182,818
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Takle 5-6-9 Econowmic Costs and Benefits
(Flood Control & Irrigation Project)

Discharge: 1,200 m3/s Unit; Million Rp.
B o Costs -
Tear Construction  0.M. & Replacement Benefits
cos ts costs
1 1978/79 245
2 1979/80 678
3 1980/81 2,880
& 1981/82 2,953 19 480
5 1982/83 2,625 33 807
6 1983/84 72 1,650
7 1984/85 72 2,102
8 1985/86 72 2,537
9 1986/87 72 7,984
10 1987/88 72 3,431
11 1988/89 72 3,732
12 1989/90 72 3,873
32 2009/10 72 3,873
33 2010/11 115 3,873
342011712 103 3,873
35 2012/13 123 3,873
36 2013/14 72 3,873
55 2032/33 72 3,873
9,381 3,777 188,135

Total
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Table 5-7 Results of Benefit-Cost Analysis

n Benefit~cost ratio Net present value

Kind of Dis- TRRE- (B/C) {B-C)
roject charge
Proj (m3/s) (%) 104 12%  15% 10% 12% 15%
xlOGRp
600  12.7 1.25 1.05 0.84 474 88 251
800  20.0 1.99 1.67 1.34 2,216 1,396 . 638
Flood control  nhy 185 1.8 1.55 1.724 2,453 1,480 586
1,200 15.4  1.52 1.28 1.02 1,941. 960 76
Irrigation 21.8  2.72 2.20 1.67 5,806 3,724 1,841
600. 20.6 2.43 1.97 1.51 7,493 4,715 2,199
Flood control 800  26.0  3.25 2.65 2.03 12,641 8,557 4,799
ddrrigation 4 440 262 3,29 2.68 2.06 14,371 9,751 5,497
1,200 4.6 3.01 2.45 1.88 14,213 9,495 5,165

/1: Internal rate of return.
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(Unit; Miliion Rupiah)

. 1978/79  79/80 80/81  81/82 82/83  Total
Tlood control works 88 268 1,009 942 863 3,170
Irrigation and drainage 104 293 1,204 1,526 1,268 4,395

Total 192 561 2,212 2,468 2,131 7,565
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APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

APPENDIX E

APPENDIX ¥

APPENDIX G

CONTENTS OF APPENDLCES

List of Bibliography and Data for the Studies of River
Planning, Hydrology, Irrigation and Drainage, Agronomy
and Agroeconomy, Project Economy and Surveying.

'Discharge Duration at Pulo-Tagor Station (1972, 1973,

1974) .

‘Terms of Reference for Overall Ular River Improvement

Project {including Floed Control, Relamation of Down-
stream Plain and Possible Irrigation Project).

Summary of Discussion on Preliminary Survey for Qverall
Ular River Improvement Project.

Scope of Work on Overall Ular River Improvement Project.

Inception Report on Master Plan Study (afterwards changed
to Overall Plan Study) for Overall Ular River Improvement
Project.

1. Letter of Subwmittal.

2. Inception Report.

3. Note of Understanding.

4. Record of Meeting in Medan,
5

. Letter of Request for Leaving the Equipment.
Letter of Approval to the Above.
Letter of Acknowledgement.

6. Letter of Receipt of the Equipment for the Overall
Ular River Improvement Project,.

7. Letter of Receipt of the Aerial Photographs for the
Overall Ular River Improvement Project.

8. Letter of Suggestion for Location of Rain-gage
Stations and Water-gapge Stations in the Ular River
Basin.

9. Suggestion for Bench Mark.

Summary of Discussion on Interim Report of Master Plan
Study (afterwards changed to Overall Plan Study).

1. Letter of Submittal of Interim Report.

7. Summary of Discussion,

3. Record of Meeting in Medan.

4

. Additional Comments on the Summary of Discussion on
the Interim Report of the Master Plan Study (after-
wards changed to Overall Plan Study) for the Overall
Ular River Improvement Project.



APPENDIX H Summary of Discussion on Draft Final Study Report of
Overall Ular River Improvement Project.

1, Letter of Submittal of Draft Final Study Report.

2. Notes of Meeting on Submission of Draft Final Study
Report of Overall Ular River Improvement Project and
First Draft of Scope of Work for Feasibility Study of
Ular River Flood Control and Improvement of Irrigation
Project. -

3. Note of Meeting on Draft Final Study Report and Incep-
tion Report for Feasibility Study of Ular River Flood
Control and Improvement of Irrigation Project.

4, Record of Meeting in Medan.
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APPENDIX A

LIST OF BIBLIOGRAPHY AND DATA

A=3

All bibliography and data collected in Indonesia and ian Japan and

in the present study are listed in this appendix.

RIVER PLANNING

Seri.
No. Biblicgraphy or Data Source
1. Surat Perjanjian Pemborong, Pekerjaan Perataan Ular River Project

10

11.

2.

Tanggul Lama dan Pembuatan Small Dyke Pada
Proyek Sei Ular.

. Surat Perjanijian Pemborongaan Pekerajaan,
Pembuatan Tanggul Kanan Bawah Pada Sungai Ular.

Daftar Harga Satuan Bahan Bangunan di Indonesia,

Triwulan I, 1976.

. Daftar Hafga Satuan Pekerjaan di Indonesia,

Triwulan I, 1976,

. Cross Section at the Ular Railway Bridge.

. Cross Section at the Serbajadi Bridge

. Topographic Maps, 1/50,000 on the Ular River

Basin.

Survey of Bank Erosion in the Ular River,

. Peta Situasi Daerzh Upstream Sei Ular.

. Wampu River Flood Control and Dé#elopment

Project, Phase 1, Agrar und Hydrotechnik
GMBH Sir William Halcrow & Partners.

Final Report of Feasibility Study on Wampu
River Flood Control Project, Volume IT, Sanyu

‘Consultants Intertional, Inc.

Data of Swedish Sounding Test at the Left and
Right Bank of Sei Ular.

Office

—ditto-

-ditto-

—~ditto—

Kantor Kerata Api,
Medan

Directoral Jenderal
Bina Marga

Ular River Project
Office

—ditto-
~ditto-

Wampu River Project
Office

—ditto~

Ular River Project
Office



A-b

Seri.
No. Bibliography or Data Source
13. Plan of the New Ular Railway Bridge, Kantor Kereta Api,
2 sheets. Medan
14, Dredging Plan of the Ular River Mouth. Ular River Project
Office
15. Harga Tanah pada Pembebasan Tanah untuk —ditto—
Tanggul Sei Ular, 1972 s/d 1976. *
16. Revised Cross Section at 3 km, 7 km, 8 km, —ditto-
9 km and 10 km.
17. Cross Section at the Buaya and Karai Rivers Yy :
~ditto=~
near the Confluence.
18. Tidal Level Data at the Place Near the Ular ,
. ~ditto-—
River Mouth.
19, Cross Section of the Existing Dike from the
—-ditto—
-8.0 km to down.
20. Cross Section of the Existing Dike at the .
~ditto~
Pulau Gambar.
21, Cross Section of the Karai River at the Negri \
~ditto—

Dorok.

22, Perjanjian Pemborongan Pekerjaan No. 03/SPP/PSU/76
"Pengurukan dan Penimbunan High Water Channel ~ditto-

Sungai Ular".

23, Perjanjian Pemborongan Pekerjaan No. 03/SPP/PSU/75 —ditto—
"Pembuatan Tanggul Kanan Pada Sungai Ular".

24, Perjanjian Pemborongan Pekerjaan No. 12/SPP/PSU/75
"Pengurukan dan Penimbunan di Alur High Water —ditto~
Channel Pada Sungai Ular".

25, RENCANA JEMBATAN SUNGAI ULAR DENGAN CALTENDAR Directorat Jenderal
HAMILTON BRIDGE Bina Marga

26, SITUAST JEMBATAN SEI ULAR ~ditto~—

27. PROFII. MEMAN TANG JALAN MASUK/KELUAR JEMBATAN ~ditto-
SEI ULAR

28. LUAS TANAMAN REBOISASI & PENCHTSAUAN DI DAS Forestation Office
ULAR SELAMA T s/d II TH 1976/1977, with of North Sumatra

1/250,000 drawing,



Seri.
No. Bibliography or Data Source
29, ¥Ylood Control Projects in NHorth Sumatra, OTCA, Japan

30.

31.

Feagibility Study on the Ular River.

Final Design-Report on the Ular River Urgent
Flood Control Project, August 1973,

Final Report on Supervision and Guidance for
the Ular River Urgent ¥lood Control Project,
October 1975,

NTIKKEN Consultants,
Inc.

NIKKEN Consultants,
Ine.

NIKKEN Consultants,
Inc.



HYDROLOGY

Seri.
No. Bibliography or Data

Source

1. Data Kalimatologi, 1975 and 1976, $ilinda St.
2. Ikhtisar Data Iklim, Sampali St.

3. Daily Wind Speed, Sampali 5t.

4. Solar Intensity (bi-~hourly), Sampéli St.
5. Seri Lapuran Teknis, No. 5, Sampali St,
6. Monthly Records, Tanjung Morawa St.

7. Hydrologic Records in the Ular River Basin,
1972-1976

B. Tide Tables, 1974-1976, Belawan Port.
9, Grafik Pasang Surut, Pelabuhan Belawan.
10. Rainfall Data by PNP.

11. Hourly Water Level Records, Bandar-Tiga,
Perbaungan and Denai-Lama.

12. Meteorclogic and Hydrologic Observation
Record, Perbaungan.

13. Water Level Record by Staff Gage.
14. Daily Rainfall Table, Aug. 1975 - Oct. 1976.
15. Discharge Measurement Records.

16. Hourly Tide Records, Belawan Port.

Institute of Hydrau-
lic Engineering, BOG.

Meteorologi Perta-
nian Utama, Sampali

~ditto-
—~ditto-
~ditto-
—ditto-

Ular River Project
Office at Perbaungan

Belawan Port
Belawan Port
RISPA

Ular River Project
Office at Perbaungan

—ditto—
~ditto~-
—-ditto-
~ditto—

Belawan Port



rusei?”

TRRIGATTON AMD DRAINAGE

Serdi.
No. Bibliography or Data ' Source
1. Plan of Irrigation System, D.P.U. Province,
SEKSI Pengairan
and P.U. Kabpaten
2, General Plan of Intake Structure. s ~ditto-

3, Longitudinal and Cross Section of Main Canal.

4, Topographic Map. Directorat Geology
5. Climatological Data. _ L.M.G.J. & R.I.S.P.A.
6. Rainfall Data. ~ditto-—

7. Discharge Data. DPFMA



AGRONOMY AND AGROECONOMY

Seri,
No. Bibliography or Data Source
1. Indikator Sosial, 1975. Biro Pusat Statistik
2. Survey Pertanian, January-April 1272, 1973 editto=
1974 and 1975. itto
3. Population of North Sumatra, March 1974, ~ditto~
4. Census (Agriculture), Vol. 1, February 1976 .
—ditto—
and 1963,
5. Planted Area, Production and Stocks of ~ditto-
Principle Estate Crops, 1975,
6. Population of Outer Jawa, 1973. ~ditto-
7. Indikator Ekonomi, Mei, Juni, Juli, Aug. and —ditto-
Sep. in 1976.
8. Production of Foeod Crops, 1971-1973. ~ditto~
9. Regional Income in North Sumatra, 1976. BAPPEDA-S. .
10. Annual Report of Experimental Results of Lembaga Pusat Penelitian
Paddy No. 1, 1975 and No. 1976. Pertanian Bogor
11. Pedoman Memproduksi Bermutu-Tinggi, Seed Center Bermutu-
1976. Tinggil
12, Kebun Benih Sentral (Murni}, 1976. —ditto—
13. Daftar Biro Pusat Statistik, Maret 1976. Biro Pusat Statistik
14. Land Use Map in the Project Area, 1/50,000. Direktorat Land Use Dep.
15. Coloured Land Use Map in North Sumatra,
1/100,000.
16, Soil Map In North Sumatra. RISPA
17. Location and Planting Map of PT and PNP, Office file in PT and

Adolina, PT. Indah Poncan, Mata Pao, Kwala

Namu, PT. Erba, PT. Faguco, PT, Serdang
Hilir, PT., London Sumatra, Melati and PT.
Gelorata.

PNP



Seri.
No., __Bibliography or Data
18. Cost of Fertilizer and Chemicals in North
Sumatra, 1975-1976.
19. Number of XUD in North Sumatra, 1965, 1979
and 1975,
20. Rice Import, Movement by DULOG, 1970-1976.
21. Number of Family, Population in the
project Area, 1975.
22, Land Tenure System (Number of CQwner and
Buruh Tani), 1975.
23, Potential Irrigated or Sawah Area for the
Project Area, 1975.
24. Number of Extension Workers and KUD in the
Project Area, 1975.
25. Harvesting Area, Production for Paddy and
Polowidjo in the Project Area, 1967-1975.
26. Bimas & Inmas Area for the North Sumatra,
1970-1976.
27, Rice Mill (Number of Capacity) in the Project
Area, 1975.
28, Consumption of Fertilizer & Chemicals in the
Project Area, 1970-1976.
29, Agricultural Year Book in Deli Serdang
Direct, 1974,
30. Number of Agricultural Equipment in North
Sumatra, 1976-1977.
31. Acreage & Production for Paddy & Polowidjo

Crops in North Sumatra, 1960-1975.

A-9

Source

Dinas Pertanian Rakyat
Daerah Tingkat II Deldi
Serdang Office file

Deli
Perta-

Office file in
Serdang, Dinas
nian Rakyat

—-ditto-

~-ditto-

~ditto~

Dinas Pertanian Rakyat
Daerah Tingkat II Deli
Serdang

QOffice file in Deli

Serdang, Dinas Perta-
nian Rakyat

~-ditto-

~ditto-

~ditto~

—ditto-

Dinas Pertanian Rakyat
Daerah Tingkat II Deli
Serdang

Qffice file in Deli

Serdang, Dinas Perta-
nian Rakyat

~ditto-
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Seri.
No. Bibliography or Data

32. Organization Chart of BRI in North Sumatra.

33. List of KUD in North Sumatra.

34, Price Fluctuation of Paddy in Medan,
1976-1977.

Source
Office file in Deldi
Serdang, Dinas Perta-
nian Rakyat

~ditto-

~ditto-

i,



PROJECT ECONOMY

Seri. :
No. Biblicgraphy or Data
1. Daily Traffic Volume on the MNational Highway

10.

1L,

12,

13,

14.

15.

in the Project Area, 1971-1976.

Sistim Perhitungan Lalu Lintas Rutin Petunjuk

Pelaksanaan P. Sumatera, Th. 1976/1977.

. Land Use Map, 1/50,000, 1/100,000

. Administrative Map of Six Kecamatans
. Statistic Indonesia, 1974/1975.

. Damages of Public Facilities Caused by

Flood of the Ular River, 1970-1976,

. Realisasi Ekspor-Import dan Daftar Perkem-

bangan Barang-barang Ekspor, Sumatera Utara.

. Annual Tramsportation Record on Railway,

1970~-1975.

1976 Guide to the Withholding of Income
Tax for Employers/Entrepreneurs.

Export Taxes of Main Goods, 1975-1976,
Surat Keputusan Menteri Perhubungan, No.
KM 130/K/PHB-74 tentang Penyesuaian Tata
Perhitungan Tarip Pemuatan/Pembongkaran
dan OPP/OPT yang Berlaku Dipelabukan
Belawan, 1974,

Syérat—syarat dan Tarip-tarip Pengangkutan
Kiriman Biasa Jilid IT, Perusahan Watan

Kereta Api, 1975.

Income Tax Ordinance

Sales Tax.

Corporation

A-11

Source

Directorat Jenderal
Bina Marga

~ditto-

Sub-Direktorat Tana
Guna Tana, DAPSU

~ditto-
Biro Pusat Statistik
Dinas PekerjaaniUmum
Propinsi Sumatera
Utara
Kantor Wilayah Departe-
men Perdagangan

Propinsi Sumatera Utar:

Kantor Kereta Api,
Medan

Directorate General
Taxation

Belawan Port Authority

Menteri Perhubungan

Kantor Kereta Api,
Medan

Weekly Review "Berita
Projak"
~ditto-

~-ditto—
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Seri.
No. Bibliography or Data Source
16. Indikator Ekonomi, Sumatera Utara, Kantor Sensus & Sta-

17.

18,

19.

20.

T 21,

22,

23.

24,

25.

Bull ¥Wo, 11, 1975,

Statistical Year Beook, Sumatera Utara, 1973,

1974, 1975.

Transportation Record by Railway in the
North Sumatera, 1970-1975.

Data QfIYield, Production and Maintenance
Costs for Rubber, Plam 0il and Coconut,
PTP II, PNP VI and PT Gelorata.

Map of Planted Area, PTP II, PNP VI, PTP
IX and PT Gelorata.

Economic Index, Kab. Deli Serdang, Kec.
Lubuk Pakam, Kec. Perbaungan, Kec. Galang,
Kec. Pantai Cermin, Kec. Sungai Lampah and
Kee. Bluk Perdukudo.

Land Use Map, Kec. Lubuk Pakam, Kec. Per-—
baungan, Kec., Galng, Kec. Pantai Cermin,

Kec. Sungai Lampah and Kec. Bluk Perdukudo.

Result of Property Survey.

Result of Transportation Survey on the
National Road.

Flood Control Project in Noxrth Sumatra.
Feasibility Study on the Ular Riwver.

tistik Tk 1 Sumatera
—-ditto-

Kantor Kereta Api,
Medan

PTP II, PNP VI and
PT Gelorata

PP 1T, PNP VI, PTP

1X and PT Gelorata

Kantor Kab, Deli
Serdang and Kantor
Kecamatan

Kantor Kecamatan

OTCA, Japan
Nikken Consultants,
Inc,
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SURVEYING
Seri.

No. Bibliography or Data Source
1. Cross section in dam sites .... 2 sections Made by the Team
2. Cross section for discharge observation d;

. \ -ditto-
stations ....... b e e 12 sections
3. The result of leveling in inundated .
~ditto-
ATEA tvenennnn e +... 4 sheets
4. Supplemental cross leveling of the viver
channel .............v0vvevvv.. 6 sections
v - —dotto-
(2k, 3k, 7k, 8Kk, 9k, 10 k)
5. Cross section for measuring a slope of Y
—ditto-
water surface ........... viee.. 2 sections
6. Cross section on existing left
dike (... v v, e . 7 sectious ~ditto-
(From ~8.0 k)
7. Cross section on existing right
dike ........... Ch e .... b sections ~ditto-
{(From 11.5 k)
8. Crosa section on the bridge di
: . -ditto-
(Negeri Dolok) ................ 1 section
G, Plan ... i e 4 sheets ~-ditto-
10. Field notes ..........o.en.n. .. 8 volumes —ditto~
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