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English Abbreviation B & B
Japan International Cooperation Agency J+.I.C.A B iR a2
Mininstry of Public Works and D.P.U.T.L AP HWNAE

Eleetrie Power
Directorate General of Water - KBRS
Re scurces Development

Directorate of Irrigation — D ADNE
Ministry of Agriculture - AL £
Ministry of Manpower - ARIEE, BR
Transmigration and cooperati ves i E A4
Ministry of Interior - BT E
Directorate General of Agraian - THRER
Bureau of Logesties Bulog A LB
Indonesian People’ & Bank BRI 4 > oo T B R §RAT
Central Reserch Institute of Agriculture CRIA o o R SR PR
Rural Educatien Center BPMD HHHETE £ —
Regional Farmer s Cooperative BUUD Bt e S
Village Faremers Cooperative 'KUD I o 2% 1
Way Rarem Z Vv oa
Way ]
Way Rarem Irrifation Project 74 7V ApABNIEE
De sa Lo
Millimetexs) mm
Centimeters) em
Me te r{s) m
Kilometer(s)
Kilogram(s) Ke¢
Metric ton{s) ton
Second(s) sec
Mininute (s} min
Ho ur(s) hr
Hectare ha
Elevation EL
Percent %
mEyr—+ 1¥krFa _(US $) =415Rupiah (Rp) =300Yen (¥)
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Mz B e A AAEDMERB I N EAC L DRI, 1975 EREDOT 4+ —P ) T4
MEORMAEXNIMI Wi,

COMBMIKHT AR XL 96 sSELDVHMRFELLTHDLLN, 197 54EF%242T
RTOFETSL, COMcOHMBIXLTWorld Food Program (WFP 715 Kl 3
B ZZEOWUMLITLNATE TV S
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2T EThi,
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ABANH OB R RET 5o
2. WHIWEIC 3T B E & O RE
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4. HWRME W 5 KA TIC 5 BAIB~ o 1) |7 f# 5 4 © Bt
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BRWEE, Lo r#rRofifibtdsar 27 Il yFrfoflTtda iy v

S AIME T TH B, MAEHIETL Ty 2 3Mkwie, ZRIBERMEL@AL, <S> Y v
YVCEL T b,

20T 27 7o b SIEGEHTRARBEFTLTAML, ZOoXREAMPOI H, Fr5
FoFY—n~avHd~dF Ao R RRBEOLB» WKEL L, 7473 ~7F
0TIy ~AF A QTR MORME S v LB THML TWDSE, THh 6O T~
K MUBBATEHRLTY b LROBHBEHOURTIER <+ 5 HHBANMO—E & LT
M TD Do TIMEROHBRBWANHCD RMEI L TWDE, KPEdkfikesh, @A
(1 0~18m, HIERE215miCKkso T OMEANUME MR 2 Ko ZRTM & A8 ER
METHEA, HTFERLLIARFTIAFORKABHUOMITEAEB LA EATIETS 2o

3-7-4 HHEINK

A, IREE A IR, SRR EZ DT nhA, TN HOJFF o fFME, KA FMH
flcEf+razkchh, fiFECEMETI ~2micLAL, EHFCHMERTE~12mE T
T4 2o AANDKIEKG Bt ¢ « fitk » B - FHRWKFCMDN TV B2, EFECH I
nbh ok acE, BERWHREAG 2D, ZRILE RO R O MRARIE I BE8E &
BT T &k 3,0

3—-7-5 2ofboRl+r—r=

SRAMEAOLELP YULEYy— R kR T, BYCOWTE 3 SO BIIE CHE L Eh
DTWVAh, ER~NDHFMRERY — € A AL HT, BHEZHBE A fER9, Gl 3 &
OB T OWMBETMEEYL, SHICHEEROIEEOFWHTEL TWnae

3-8 R¥EOIHIR
3~-8~1 IHho{FEFH- RS

BFOLMITIC 27 83000he @5 b, 7vHrMHEMPHARE T CIK 2 thod HRE
KAETL1L500ha OLMFIAMLIET Lo I 6IC, 3 #7  Hlle LFHEHMRNWOEH
X, LRoeXMEAO LFARTEIRO 2 ST E h CRib{L L 22 HEfIE 1A 1 1,500ha
HHo MAE60000halc 2k HIFIHBIGL % M2 Lico TORMM, WHAMEZMIL15700ha ,
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KE100ha , MEMH1.000ha, HH17.500ha, FAK17300hs, {E#1.100ha , HTF
LUK TLI0ha KEHZIH B,

P4 T oBEBETAHLABER L 2na AR S ER, TORRKRITEAAINVTE
#1 ha, HH075ha , £H025ha LEDTWi, HARWHKERERORBTRAEN,
PAFESENITRLTVwAHIC, KESOANBFRE BB 175ha OO0 % QAR
WH2CHRfHT L, BB 7777 2RSSz IR ABRBLLTHBLTK S,

3-8-2 fERfRF

MFEOEBICKE L ERo T AIHMEo{EMNBETS 2, EfEEzRET2H2 + A
BT, #+¥2ll{ET 5, 2/, MPEOAAALEFOREHBHEEO-LRLITRHMREARNT
M ST B EMERTD 2, PHML EMERCE, BEBES vy DR EIZ051ha, B

WBfEC0llha, A4 XIC006ha , AL 003ha, REIC002ha B TTW Do

AME ELEEBEBLALBRR g v Y e k3 F s a—k—eavad e F30 088Dk
FEVEMTAEORFAICHMA TR D, TOEHMEFW0L1tha KEL TWA,

3-8-3 HBEHW

ZHEEATHAT S22 2EME S+ ORAOHERIFRT E b THM T, TOKED
EANCKEL, TRRENEAATLICL D2, BE, BEXERESBATI AW, 9
Rl o AoEilicd FlfCREBENE FEDOE L, T4, REHBILTET 2HB4CH,
FLHOBRICEZREHr FHAHAMTIRL TV I, WIFNRR LTS, SEMCRETRHBK
ERCHOAD HBARART BV, BHEHOHBET T 2, KEMICIEAL100ha QKB
HEIRhTWE 00, ZRBERTEBTRE Y 7HARNETD, nhi20ANWHERS
EHhidiin,

EfEfEttoBE, Mol 1 0 APt 2, MFOWMBRI~4EADHD LFfisnED,
FLAHFORFICHLAKSRBECR 2L, BTENANIZARCHLZ 2B T BERCD
EHTTI~2@TAbREH, WHRAEBREEI N 2o + + 4 0 Ek | AhaHEIIKREMR
OOhMcLT INE, TRONEEI ATALL L AFQriF, TT=27= JEndITIT
HEMOAMY LB HEMBBLEDTWE, 2+ ¥ 28 AhAALI B LAOOMIKETS 8k
WTIRE T 5,



3-8-—4 HBEHEH
—fRMIcR, BFPICHTE LI L ERRAZBETCHBLTED, 1 ha b oifdfdes
v, 2656~30K, A4 XTC20FKy, BIELET60~7 0Ky, igET20~25K, 7%+

Yoio@|Et, 6700~1,0000F KL E D TnD,

LB e AR e 2 WIE « BEOFEHR ZTAMERBZRLALIHBELTWE W, AHIHESEL
EEBLAMRTCETIAERICHEL T2 20, TORSOHIRTERBZLTRY v K
AR%ZS5ET1 ha b 30—-4 0KBETDH D,

3-8~-5 ® &

#MA0 0D LKEL LT B000 OB L LARNTUERNTHEIhTWi, FOFHR
BHORERBERERTHIC LAY, FCLREAKAMATE TN, HEWERXBIER
BREIN B,

3-8-6 IRE-%ER
BRMWENOEYRAEEFORRRLBAMICESIL, TAaTERBIOLERILTAH

o ZRMEOHMIEMEBEX BHMOZLWAKKELTED, IbNESOLDHICFALOFE

bEbhTWhiaWDT, BHEL T 20 >h Tt AR BHKEE bR Tna, ZOMARBIK
{bhbi, HIEOMMEAEYRBRCERZBLRITLE LY, L CAHBBIFELRBTL LA
Z, RWwTtERCTOHAPHFCHLLE LD B,

SHMBPOCEHL PECOHRE L L, SHBROMAEHOTFHRELEERIETRRLCED 2

Libte,
#2312 ZEBBROFRMPTHRRRUEMER

G

AR BERSHA (ERDaL: LS #PE

(ha) (ton/ha) (ton)

B il Mz 7,800 1. 2 9.3 6 0

A 4 X G 700 0.4 280

¥ v oy ¥l W 6,400 128 81,920

W O &% HE 400 0.6 240

ik g2 =7 3 300 0.6 180
3-8-17 TP LME

RULAMME S D2 RACHR LAY, DLOIOLCO AT Thk THLRBET 50 * r
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sV A RERBEROTEL BE AW TS D, HOBRAMANT ¥ Ry NOBRM I L2 7+ 2 (€
ERMABMAAN, HESRFORLIORET S0 Bl A1 X« FiEkE BERRERE
BEBREN, R AHOBPTHED CHIR B,

MBS L REYORAEMBEMEAEBBOBERLERBEORRICS L SERE LA,
197 44ERMBYE, 1K hbBEMEsAET, 214 X400ET, FvovtS50E7, BIE

E2300ET, $REI 70T THD,

3—-8-8 MWMERA
AHPHO B BFEEEZHIBEDOFHLULECHELTWED, *oEdt b THdbed s,

ZHRMEOKFI Fd ) OPHERF LVELHEARWEOKREMROBR» RO X

SICHEI R
F3—13 HREFRA

A BRIRA 116,400 nwnETF
(B AT AD (98,400 " )
(R A D (17000 " )

B RESTHY 16500 #E7T
(230 1H) (13300 )
B € ( 3200 ")

C MBERA (A-B) 99,900 AET

D & & % 95900 AT

E MxR#NE (C—D) 4,000 AET

3~8-9 MAXEHY— =X
THBEOAMEBE~OBRKIEROBERFEHE S o H o NEBERLTHREEINR, 74« TFBE
BHES— « B EH L AL, EMBERBLLTED bR B,

BMHAXTELTTI AOBEBREN T rHioBTET, BRNETHEHBI: ReT LR
BE, A1 X BEE RKE EF2XOFVRREOHBACENLTWE,



LRWMEAKIE I FFHOERMAT (BRI) MEFRMDD, RREMHEBEMIE> TV I,
LaL, BT, KMAOBARKE X0 LE WAERIECRTERIEDBRIT THhERd,
BEA EBERERIRIL TN,

EROBEHAEF v v 3 OBR e MIHRORME LITRFAHEB L DbETHBELT

nBo
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4—1 M ¥ o H\ R

RYUFEOEV 2 BRI 1975 EFERIFAHERT LTV E2RENRBECKBEO LD 5
ABnE¥erhGTsciicly, cottFoRBMNELIEEEROREEZH D, e TEHRK
PUARRNECEEST AT L HEMBEL TWD,

XAt Rt 4 5 o H C RFFEMT 2 7 3 HHILBRBEE L TW AT b BTt
BRI IX % Bk & LA 46000haTH 5,

Htcothkcit#i12600 FOAHiA S L2, HEORUABFH I L LB T 16000
FOAME#SERLEMLE L, FANMSREAKHE 125ha, MO5ha, EHEOMmo025ha &
2.00ha DA FEZ B,

HoT, ks LT 20000ha® /KM, 8000ha OME% b, HiZFE 20000ha, ¥FEs5000
ha Ok, K&, #IC L2 15000ha0KBEMSE, RUBEMEY, o —c—tlss000
ha OMETITI4DET %o

KB~z v oo v amEd ) »AOSHRATHRG 46omhRICx 2 2aTom
DI VvarrhBZd#65kn ©HRHEAKER, 152k0FXMAR CHEREMADWT B,

BENMEE »4£TH D, MEELHRL 0ETLMHEIERSABZLOLT 5,

Fal ¥ bt 500000002k FaTh b, MBHEHE, b THB O & W EERE & B OB % S
B2 ookt LT 5. P, ABOHEGREBITX~ T cORYEKE » TEMM 10506000
K P rOMEERME T AR, FPORBYRERBINEE 136%TDH 5L,

ffl, 227 3W~0LKBEHERZO7 1 ~P ) F4PETFLHIGEHEAED LR TE D, &
PABNHFEE Db L.
COW|WTRTHRH@ L ChRECWEBFRAGLIERL, RECTEESGELRBRT 50

1—2 & F B M|

4 —2~-1 B =5

TR T2 0ANEEOKKEE LT val], BANENECBTA2AEL SR 2,

L2rL2bihHMES» SN LT, TARFHOMM /NS <, & 2R EFIHEI



Y 2EBER LY, BEACATHRA TRV, LAd> TKERS Vv ARLZ b,

L AfElAbORAKFERANLTCxF 2BRICLLIHARPALNERBBEH KB LT
T o ThABAREL ONRE, LELABLERPADWAXNSERHOKMHBGACTH, LI
HEITH D RPN (B4~ 3 RUGRESGHs 288) .

e, FLAMEFELErs 7 yHAO—XKWTHH TV A ( Way Besai ) &7 7,
TR IS vafOEBRER G, SREFOKMEMNTH T ALIKEL LN L, LESW
N SLELADBWETIZRD, RBATHERBRLABWIHBERAEDL A OREHRTHS H,.

4—2—2 7k W
Mo, AMpxoRKkibEE 2oy RSO v E N ) o TOBWATIH460m
A& Lo

cottiolMimigEszek® TH b, TELTSLafd 195k, # Y O 133K? #
W EHMB LT WD, cOAOKERRI~22r v MG AIBRKBREELE 74 b2 2=
OFFESEOHBSH, 6 1L/ MR TROYL 9 THEFEI Nk

Fa—1 A A X ® it #i

1A | 28| 3R | 48 |sBR| 68| 7B | 8B | 9B | 108 ]| 11A| 12A| at

165 | 215 | 250 | 210 |15.0 9.8 74 6.8 6.2 6.8 88 | 1451583

( m Asec)

o T EMETEM41 6 X1 0°AOERD b, MROHEFELD 9 L 1,26 8mA M L TL
LD LA bRD,

kBt LOO04EMR T 1,300 WAt IH, Zh e BWEHMALE LA

Bk S OMESRE 33.00mThH b, —FH2EiHE LEOEEIX 100miitt L BES R,
COMAL VEKHbA T COKMIERIZHNS 3knd b o TMAMBE AR LA D, (B
FTHKERE I varea tHT )



SvagathEOKRE—FKER FAKORMBIEIELI -1 ITRT, 2/, TOF 2D
Bx 2ofBERT 6 0ELTSHE1500 FnBELEEIN, COWMPHEIEER1600mMBE

Lk B,

o THAIRBHEGEKI60omET~a THY, BB KERIRFEMETLOMFKRLELE

HREEIBVOMBE L% 5.

—H, _za Lt ABRINENEES LA T, KEHRGOEENL, ATMLRIHEBHIEKE W,
S agaltFATRAKE (AFEOHRBABRAREOMRBOETLELLEY, Jvarallll
BEEDTRHATI LR, DADPWHEALTEEI L L2605,

2, TvassaDRBOFEN, F—rREOEEUHSLLITS VA A tHES L alcT
Bl EABEMESD DEAREEBRMEHR L 2. CcOBMKIBES o SBEOSIE 4.5 0omMBEHA
Brhd, £ RBEBEGTWMEKALY, BAHKBERAKHEREKBELEBEOSt L E 2,

BTEIMKGE L # s KIMER e/ Thd B HEBEH CBAMK DI &, b2 RIKEEE
FELTLWAAENLHDEAERLRE (T AL TRBEBODAN AT ERENT T & HHRE
Bo L Lasbr alh iOEERIUMEBERERL LI T, £ aRMEGBTRE S5800mBEL
TLHLENELTD D, o THBEMWMAKME LTI S3s0mBENRAL %2 5,
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4 —2~3

DA D B

AT ABELPLELAERHE L T4 2AZHEMBANREINWE S, EFEEDOo -5 —

varkEsL, WREADVESKEI LT v 2 FXEHAT 2,

flieDEMHBELIRA L AR, HEN, BEX, RAWAR, EMLBKE, F£aKkiior
N EhbArTHEMN< I ryr20Lthi TROMAAHMNRIELEH LA, § 487820

AR Mk R O AL A K S T RICRT .

#a—2 (R4 R T8 A K W
WAL o £ Aec/ha
X % t1B| 12| 1H| 2A| 3HA {4A| sB| 6A| 7A| 88 | 9B | 108
i f1 ¥ I
2471 - “—:k 125 \\ ) \__\__\g 0.75
no 2 t—::\‘_ 1.25 \\‘"\_"____,_ 0.50 ™~
v 3 TN 1.25 T~
v 4 ‘T“-::Ek 1.25 \\
A kA
#4771 (0067|0641 [0822]|0775(|0453 |0278(0.152|1.897 1461|1460 [1.222 [0.169
# 2 {0006(0350(0977|0758 (0519 [0433|0091|1856[1.480/[1.484 [1.325 [0.281
v 3 0.119)0909)|0520{0575 (0586 |0185
"o 0.029 [0.607{1.129 [0615 |0.715{0366]0009
oAy 0018 {0285 {0829{0.796 [0540 (050300941881 1469|1475 |1.263 |0.214

SV ALK L b ZHIM~OCBRBAMEH 2 kO EBRAELED,

MEOHBMUAM TS VERTEHABMREOAHLT D 5,

TR SHESH 6
kD F v »7F 4 =A% ( Desa Canimas ) fHECEET MK T2, ERRVLoRZEZGs0m

vy ( Propauw ) R %43

5% THL1 2K, MREETs5000mID 35.00mITHLI B00TFAD, TOBRLBABTE

BB # 2 o kafil, tRE 3500mAbazoomBET, RITFHICIHKF MY, +oEbRoM
REBHILFI R ->TH R 5,
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FEoT, ZAMARBKBERBIBR KB EZ2, ZORL\BENI T EHRY, 22 L
W BRI F THBORBAMEH ATz ROZ C LEAZTHBOMUE, W, Svagraosra
B, MbMERMERDIFATHBLINERKDO—D L% 2,

4—2—4 REBEBHEHBR
SV A AOWIER b~k TS BKEOHE, HMOEE Lo AH . MBED &k
ML AEEOMPAR NI 19000haBFE LA 2. —HZOHFEOWRILE T H HENBR

WHG (X it orhde & bk FICAUEL, TOMMBEF 45000haTH B,

—F, sV araOTERRBIMAMIE 5350mTH D2 LMMILTREIG % 45.00m g
ETLHZELEETHD, LALAss, MEONBHMEOKEAF LB 3s00mlTrdb e
EdbIvar s CllifEN T HAdPic, EELTOBIED 2 FEHMBKMMN L 2 28548 it
W5 Tan,

HoT oV as 2FfHEAKAME 48.00m ATtE & L, BHENTH o, ROBOIWMAKL,
L EMET Do

LOWE, MEMIN60000hak BRIDADBVOKTBIELARELTAHT 2L ROMS %S,

1 2 BRur3ghih (2ADBWERER T ) 28,000ha
20 4 il (D ABWATEE, LoaLBie LTz snd s) 10,000ha

3 6L ( A BNTHEE ) 14000hea
4 FERUCAIEHI 7.300ha
E1 60,000ha

HoT, DABWITEMOKETIE 38000had % b, L Lass, A, @EBTOBM
Ml l T, 2BBRUFIMBHT2 0%, 4BMTHEHI 0FLELDEMPABTERULFA 29400
ha 256 LALARGHERD, 20 4o RHBARONTIIEEUIBWAGEFE
TRFATWD,

PE- THIEHBL L THMPANRNTRT19000ha L b 25000hafiHE 225,

BEoz b bMihA B WIRE TREH20000ha, 25000had LABSO BN TR
TTlLiko BREIETEOCAI TS 2,
fal, MBALBNTIHE 20000ha & LABBOLRE KB (227 HHES vafmdhboH



»7T7 w7 )OFERL -2 ELTRTS

F4—3 Egsite R -K R

521 B y - =1 gy — 2 4 — = 0
B OE 20000ha 25000ha 20000ha
A R 5000ha 6000ha 10000ha
£ LR REER EL 5270 m EL 5500m —
HOE OE KT EL 4820 m EL 5050m -
£ 4 & 2370 m 2600m —
Ao oAk R TX10 % 258x10°% nt —
# 7 eHRRB - = 30.0m
E B (C) Us$ 2087000 Us$ 2711000 US$ 4369.000
£ F 2% (B) UsSS 6115000 Us$ 7533000 USH 8 341.000
B/ C (% RAY L) 293 278 191
119 Eos & USS 59000000 US$ 78000000 Us$ 79000000

th, HABWERT 25000ha s LABE, L/ 3BEEOFEREIIGR & EMEkRfeokE
A8 0% L2 b, PAHVEBRLELTEREALNS, FOMf, AHBEOERRNBERNL1975
EFTHRTL, YBOAONIEAANOR LI LN S,

LilE, Ithged, KERT, HEAFH, BEESID, M2rAHCEHA 20000ha0BE %
EEDRBEEBEL, BABHIHTIX10% OFGEXKiteiEos 26 L 2

CORDLELOPEEBTINOBY TH 5L,

i A& B W H 20000ha
2) 4@ i} fit 8000ha
3 EH, & offth 400Cha
3t Hh, SEIEL, atiF o il 14000ha

at 46000ha



#, SGRMPABNTRE 25000haCiEKT2ICiE, #2053 Lif, HFICRIKBHOMH
mﬁﬁﬁféb.itzwowaw%éom%ﬁﬂmv4$ymom%m%@%ﬁ$&$mwﬁ
ﬁ&fﬂ<%§#é6oL#L&ﬁb.ﬁﬁ%ﬁ&r@%ﬁI&féb.&owhaﬂmﬁm¢
ARV EIST 50T BRSO KFERICLEHFHNIND o

1—2—-5 &£ 4uaDOKBIE

ﬁ4—4nm¢&ﬁmﬁm&2mnMa&Lt%ﬁ@9VAﬁAwmm{ﬁﬂ&ﬁ+.L%ﬁ
%@@Hﬂiﬂillﬁtﬁ&ﬁfkﬁﬁ?}c%to')}:t%k.t%‘-] 6 0% Tha, StETHEEOKHmiKIL 4,700ha
THhLH, HEKDBTERES5000ha & LA
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4—3 M & & m
ANV REOEBABOMTORKE, HMIETMMEL 16000ha EWRFEL 2o £ DN 20000ha
BN EOKAHMBRTE D 5000he B ERX P LKBEMTS 2,

FOMMHE KRR T 2AERBERRT, 1AW RBE OB AR L FEEBEHO
HERRAEREACABRETFCRT

COMBHMCET2EELARNHROBMBMEROMY Ch b TOMl, WREOMNEER
M, MEAHOBARKNOADBMEROKBERNG6 0 kDX, RHEHEUCEETFOME, B
Bit LT40ha 2 y FIBED A 29 b7 7—2OBGSTRAAKL. WA EHELEE K
AIE L, 7k L b 51RE)I & TOHEKES & RIA A .

4 —3—1 7 VoA X A

X iy b ] Bl L3
— 1% i i % SV afi] ( Way Rarem )
fif ® ~Zn¥ { Pekurun )
£ & R # hLaTle s 2740084
# Bt BKE, BE, His JHE

HA, REOELM

AR R Uk b ) [i] it 3 2 8Kn?
£ A K oW B8 OB EL. 5270m
i 7K fiz EL. 4820m
i 7K fir BEL. 5070m
o m #H B EL., 4600m
£ & & 2370m
# & )3 b= 65000m
X i i1 8.00m
S i # 2,0 0m
£ i 7k 4 22xX1 0%
A ¥ B Ok fit 7X10%°7
# w it 15xX10%
¥ i i 74 3.4 Kn?
g i # 430000n
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1,3 0 0 m' e
2.50m

15300m
Bk M I m

BHEAK b Ao
(BT TR )

600 e
780.8¢0mM
3zszom
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1—1 HHECHAMRIIEE .
The objective area of the feasibility study in ﬁhis time is the south-

ern part of the YWay Rarem-Abung area where it covers the acreage of approxi-
mately 35,000 ha, and the objective of the study is to investigate the
feasibility of a irrdgation project in this area.

The outline of the study is as follows.

1. Comparative study of irrigation plannings for the objective area
will be carried out mainly on the basis of the gavity intake
system from the Way Rarem, and the scale of a irrigation project

will be determined.
2. Farm management systems for this area will be studied.
3. Ewvaluation of this project will be examined.

4. The influences to the adjacent area which might be affected by
the water socurce planning for the area will be reviewed along

the results of the prefeasibility study.

1-2 WEAE
The Term will carry out the followings.

1.2.1 Survey in Indonesia

1. Collection of data, information and bibliography neces-
sary for the study.
2. Field surveys
1) General field survey
2) Discharge observation
3) 'Survey on the preoposed canal routes and the proposed
sites for main irrigation structures.
The ground control survey necessry for the study is
undertaken by the Government of Indonesia,
4) Survey on the water requirement
The survey on water requirement will be done at a few
points to check the values due to the calculation

methods, 1f necessary.



5)

6)

(D)

8)
2

10)

11)
12)

13)

Water quality survey

The water quality test 1s undertaken by the Government
of Indonesia.

Ground water survey

The ground water survey will be done in connection
with the drilling survey, 1f possible,

Geological survey {(including the technical advice for
the drilling survey and tests at drilled holes which
are undertaken by the Government of Indonesia).

Soil survey

Soil mechanical survey

The soil mechanical test at laboratory is undertaken
by -the Government of Indonesia.

So0il analytical survey

The so0il analytical test is undertaken by the Govern-~
ment of Indonesia and the feasibility study team,

The soll analytical test of which the feasibillity study
team takes the partial charge will be conducted in Japan.
Survey on vegetation condition

Agronomic survey (including the interviews with the
farmers of the area).

Apro—-economic survey

1.2,2 Prospective work in Japan

1.
2.

Arrangement of the data collected

Test and analysis of samples

The samples brought back from Indonesia will be tested

and analyzed. The items of testing are as follows;

1)
2)

Rock test
So0il analytical test

Study on the project plan

L
2)

Study on the discharge of water sources
Composition of geological plan and profile, and

study on borrow-pit and quarry site.
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3) Composition of soll map, land use and land classifica-~
tion map.

4) Arrangement of the existing farm management method.
5) Estimation of prospective farm management method:
Decision of cropplng pattern, estimation of agri-
cultural products, study on farm machinery, etc.
6) Decision of water requirement and drainage discharge
7) Rough comparative study on project plans
8) 8lection of a proposed project plan:
Selection of the location and acreage of the benefited
area, the irrigation and drainage plan, planning of
city water supply, etc.
9) Determination of the size of irrigation facilities
10) Study on the construction plan
11) Estimation of the project cost
12) Study on farm household economy:
Present and future condition of farm budget,
Project evaluation
The project evaluation which includes the economic
evaluation, financlal appraisal, repayment plan and
others will be studied on the proposed project plan,
Others
Besides the above works, the conclusion of the feasi-
bility study will be arranged including the study on the
operation and maintenance plan of the facilities
concerned and plan of water management, and the recom-
mendation on the transmigration scheme, organization
of farm household, marketing system, extension service,

pilot scheme and others.
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1) Topographical map of Sumatora
2) Topographical map of Lumpung province
3) Topographical map of Way Rarem area

4} Topographical map of Way Rarem damsite
5) Plan and profile of proposed main canal
6) Index map of areal photograph
7) Geological map of Sumatora
8) Geological map of Kotabumi & Gedongrat
9) General map of geology
10) So0il map of Lampung province
11) Road map of Lampung province
12) Map of Kecamatan in Lampung province
13) Map of Way Abung & Panaragan transmigration
project
14) Map of Way Abung transmigration scheme
15) Map of concession area in Lumpung province
16) Map of meteorological stations in Lumpung
17) Map of quarry site attached papers in
Lumpung
18) Expectable maximum accelaration chart in

Indonesia

3 =2 DADHN

5=1:
S=1:

S=1:

1,790,000
250,000
100,000

25,000
5,000
500
500

1,000,000

2,000,000
200,000
100,000
250,000
250,000
500,000

50,000
100,000
250,000
500,000

500,000

7,500,000

1) Transmigration placement viewed from the irrigation aspect

2) Proyek Irrigasi Way Abung Lampung Utara

3) Penyelidikan Geologl Teknik Dan Mekanika Tanah Rencana
Bandung Way Abung (Hulu) Lampung Bagian Pertama:

Teknik

Geologi



3)

6)
7}
8)

9
10)
11)
12)
13

14)
15)
16)
17)
18)
19)
20
21)
22)
23)
24)

1)
2)
3)

4)

5)

Perhitungan estimate irrigation requirement Dengen Perhitungan
Evapotranspiration methods Hargreaves

Perhitungan evapotranspiration (Consumtive use) menurut method
Hargreaves )

Capaciteit Skromme-Way Sekampung

Table of unit cost at Kotabumi in 1975

Setandar Perentjanaan Saluran dan Bangunan?nja Vol. 1, 2, 4,
5, 6, 7, 8

Reconnaissance report Projek Irigasi Way Rarem

Reconnaissance survey on Way Rarem/Way Abung Irrigation project
Feasibility study on Way Umpu Irrigation Project

Feasibility study on Way Pengubuan Irrigation Project
Prefeasibility study report on Way Rarem/Abung Irrigation
Project

Mapping survey report on Way Rarem/Abung Irrigation project
Contour line of ground water

Boring machine & boring materials of D.P.U. Lumpung

Simbol mark of structures

Compensation of Lumpung Utara

Results of water quality test in 1975

Results of drilling survey in 1975 at greenhouse

Water requirement for C4-g3 variety at greenhouse

Water & fertilizer of N & P for cone at greenhouse

Fertilizer of N & P at dry season in Way Seputih

Material list of D.P.U. laboratory

BEE RSB HE

Lampung Dalem Angka 1974

Statistik Pertanian 1967-1971

Data on yield and fertilization of low land rice with each
Kabupaten 1969 -~ 1972

Data on extent and area which were damaged by blight and
harmful insects or disaster with each plant in Lampung
province 1970 - 1972

Data in extent and area which were damaged by blight and
harmful insects or disaster with each Kabupaten and fields
1972, 1973



6)

Settlement of transmigrations project in Lampung province

1952~Feb. 1973

7) Data on results of transmigration in survey area and planning
in the future, and map concerned
8) Plan of model village
9) Agricultural statisties in Indonesia
10) Transmigration Policy
3—-4 E #
Item Location Data Collected
Mean Daily Mean Ten Days | Mean Monthly
Air tempera- | Blanibang Pagar| Sep.72-Jan.75 - -
ture Bandarjaya May 71-Mar.73 | May 7l1-Dec.74 |May 71-Mar.73
Menggala - Jan.72-Dec.74 -
Kasui - Mar.74-Dec.74 -
Pajar bulan - Mar.74-Dec.74 -
fandjunkarang - - 1963-1967
Wind Bandarjaga - Sep.74-Dec.74 -
velocity Menggala - Jan.72-Dec.74 -
Kasui - Jul.74-Dec.74 -
Pajar bulan - Jun.74-Dec.74 -
Tandjunkarang - - 1963-1967
Relative Bandarjaga May 71-May.73 {May 71-Dec.74 |May 71-Mar.73
humiditcy Menggala - Jan.72-Dec.74 -
Kasul - Mar,74-Dec.74 -
Pajar bulan - Mar,74-Dec.74 -
Tanjunkarang - - 1963-1967
Vapor Bandarjaga - Jan.74-Dec.74 - )
pressure Menggala - Jan.72-Dec.74 -
Kasui - Mar.74-Dec,74 -
Pajar bulan - Mar.74-Dec.74 -
Wind Kasui - Jul.74-0ct.74 -
direction | Pajar bulan - Jun.74-Dec.74 -




Data Collected

Leem Location Mean Daily Mean Ten Days; Mean Monthly
Evaporation | Bandarjaga May 71-Mar.73 May 71-Dec.73 | May 71-Mar.73
Menggala - Jan.72~Dec.74 -
Kasui - Jul,74-pec.74 -
Pajar bulan - Jun.74~Dec. 74 -
Sunshine Bandarjaga - May 71-~Dec.73 -
duration Menggala - Jan.72-Dec.74 -
Kasui - Mar.74-~Dec.74 -
Pajar bulan - Mar.74~Dec.74 -
Tardjunkarang - - 1963-1967
Radiation Bandarjaga - Sep.74~Dec.74 -
Menggala - Jan.72-Dec.74 -
Kasui - Jul.74-Dec.74 -
Pajar bulan - Jan, 74~Dec.74 -
Rainfall Bandarjaga - May 71-Dec.74 | May 71-Dec.74

Menggala, Met

Kasui

Pajar bulan

Tatakarva

Kotabumi Diperta

Kotabumi DPU

Blanibangan
Pagar

Padangratu

B.T. Kemuning

Lebuay Atas
Telang Bayur

Feb.73-apr.75
1971-1973

Jan.72-Jun.75

Dec.73-Dec.74
1951-Jan.75

Jul.73-Jan.75

1972-3un.75
1961-1962
1959-1968
1972-1973

Jan.72-Dec.74

Jan.74-Deec.74

Jan.74-Dec.74

Jan.72-Dec.74
1917-1938
1940-1941
1954-1960
1917-1938
1940-1941
1952-1953

Jan.73-Dec. 74

Jan.74-Dec.74
Jan.73-Dec.74
1918-1938
1940-1941

—

—

1952-1960
Jan.73-Dec, 74
1952-1960

Jul.74-Dec. 74
Jun.73-Dec.74
Jan.74-Dec, 74




Data Collected

Ttem Location Mean Daily Mean Ten Days| Mean Monthly
Tangkit Inas - Jan,74-Dec.74
Rainfall | Kayu Palis 1972-1973 - Jan.72-Dec.74
Ketapan 1971-1973 - Jan.74-Dec.74
Gedung Rotu 1971-1973 - bec.71-0ct.74
Srimenanti Jan,72-May 75 - Jaféf%:ﬂ;f§73
Blanibangan 1928-1938
Umpu 1940-1941
1952-1960
Nov.71-Dec.74
Kebun Teba - - Jun.73~Dec.74
Sumberjaya Feb,72-Jan.75 - Feb.72-Dec.74
Nakau - - Jan.68-Dec.74
Rantautemiang - - Jul.72-Dec.74
Pekarun Aug.73-Jun.75 - Aug.73-Dec.74
Gunung Batin 1972-1973 - May 73-Dec.74
Ferbanggi Besar - - Jan.73-Dec.74
Cahaga Negri 1972-Sep.74 - -
Tulanghawan - - 1917-1938
1940-1941
Negri Besar - - 1917-1938
1940-1941
Gunung Sugih 1961-1964 - 1917-1938
1940-1941
1952-1957
Isohyetal Lampung (1911-1940)
line map province
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7K 3
Ttem Location Data collected
River water Way Rarem: Pekurun Sep.72 - oct. 73
level Tandjunkemala Apr.71 ~ Qct, 73
Kotabumi Oct., Nov. 74
Way Besai: Banjarmasin Apr. 71 - Oct. 73
Way Abung: Organ VI Oct., Nov. 74
Way Turusan: Tatakarya Oct., Nov. 74
River discharge| Way Rarem: Pekurun Sep, 72 - Dec, 74
Tandjunkemala Oct. 74
Kotobumi Jan. 74 - Dec. 74
Way Besai: Banjarmasin Jan. 72 - Dec. 74
Petai Sep. 74 - Dec. 74
Way Abung: Organ VI May 74 - Dec. 74
Way Turusan: Tatakarya Oct., Nov. 74
Gn. Batin Sep., 72 - Dec. 74
Way Pengubuan: Trimodadi 1937 - 1940
Way Umpuj Rantautemiang Oct. 73 - Dec. 74
Negri umpu batin| Jun. 72 - Dec. 74
Way Seputih: Negeri Ajitur Sep. 37 - Dec. 40
Gedong harta Jan. 73 - Dec. 74
Gedong harta Apr. 71 - Dec. 74
River discharge| Way Umpu kanan: Pakuan Patir Jun, 72 - Dec. 74
Way Sekampung: Kunyir Jan. 68 ~ Dec. 74
Jurai Jan. 68 - Dec. 74
Argoguruh Jul. 59 - 1961
1964 - 1968
1971 - Apr. 73
Feb. 74 - Dec. 74
Pajora haya Jan, 68 - Dec, 74
Way Waya: Banyuwangi Jan., 68 - Dec. 74




Item Location Data collected
Way Talayan: Sumber Sari Jan. 68 - Dec. 74
Ground water Lampung Province Aug. 1974
level
Location map Lampung Province Aug, 1974

of wells

Rating curve

Pekurun Kotabumi

and Banjarmasin

Flood discharge

Hasper's method

Melchior's methoad
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1. Scope

This specification i1s applied to the technical section of the surveying for
the preparatory works which will be carried out by the Government of Indonesia
for the implementation of the Way Rarem Irrigation Project. When any questions
about the technical articles which have not been specified in this specifica-
tion are entertained, the iInstruction of the surveying engineer of the govern-

ment shall be obtained for these.

2, Content of the works

The content of the works consists of the topographic survey on the basin of
the Rarem dam and the route survey on the main canal. The scale of the works

is shown in Table-1.

Table~1l Plan of Survey Works

Tt Plan Longitudinal Cross
em Scale Size Area section section
Km x Km Km= Km m
Topogrophic survey 8.0
on the dam basin | 1/5,000 '
Route survey on the | 1/1,000| 0.2 x 27.0| 5.4 | 27.0 200mx1,350 places
the main canal = 270,000
Total 13.4 27.0 270,000

3. Method

3.1 Topographic survey on the basin of the Rarem dam

(1) 1In order to confirm the storage volume of the Rarem dam, the fol-
lowing work shall be carried out for making the topographic map
of the Dam basin in & 1/5,000 scale with 2.5 m contour interval
and the elevation less than 50.00 m.

-77 -




(2)

(3)

(4)

(5)

Proper logitudinal base line and crossing lines perpendicular to
the base line shall be established and survey points at the inter-
vals of 50 meters lengthwise and crosswise shall be established
covering the area by grid., No matter whether it is on land or
river bed, addictional survey points shall be established on sur-

vey lines at place where slope gradient varies much.

Each survey point shall be measured by direct leveling. The level-
ing route shall be closed by means of using the frame of the area

as main route or by other means like that.

Horizontal position and elevation shall be all connected with the

datum of this project.

Accuracy standard

(a) Horizontal accuracy
Errors in distance between arbitray survey points shall be
within 1/5,000.

(b) Elevation accuracy

Leveling survey closure error shall be within 5 em ¢ S (Km)
and error in contour position shall be within 0.5 m above

or below the true contour pesition.

3.2 Route survey on the main canal

(L

(2}

In order to decrease the volume of earth work for the upstream
part of the main canal as much as possible, the following work
shall be carried out for making the map of plan and profile in
a scale of 1/1,000 with 1.0 m contour interval, and the cross

sections in a scale of 1/500.

The I1.P. position of the center line shall be selected in the
field in accordance with 1/10,000 scale route map roughly made
which will be separately submitted. Longitudinal profile and

cross-sectional surveys shall also be carried out along the line.



(3) The interval between longitudinal profile survey points shall be
within 20 m, and, at places where slope gradient varies, additional

establishment of survey points shall be required.

(4) Horizontal position and elevations at the beginning, intermediate
and end points shall be connected with the datum of the project.

(5) Accuracy standard
{(a) Horizontal accuracy

Errors in distance between arbitray survey points shall be
within 1/2,000.

(b} Elevation accuracy

Leveling survey closure error shall be within 3 cm v S(Km)
and error in contour position shall be within 0.25 m above

or below the true contour position.

{(6) It can be taken into consideration that the planning water level
of the main canal will be gradually decreased from the elevation,
50.0 m to 40.0 m.

(7) The survey result shall be shown as in the maps of plan and pro-

file, and the I.P, positions surveyed shall be kept by concrete
pegs or scmething in the field as far as possible.



4—-2 WHEU-HHEELERDE

1. Scope

This specification is applied to the technical section of the geological and
soil mechanical survey for the preparatory works which will be carried out by
the government of Indonesia for the implementation of the Way Rarem Irrigation
Project. When any questions about the technical matters which have not been
specified in this specification are entertained, the instruction of the geologi-

cal engineer of the government shall be obtained for these.

2. Qutline of the work content

The content of the works consists of the surveys on the foundation of the
dam site, the materials for the embankment of the dam, the ground for the pro-
posed route for the earth canal of cutting type and the material for the earth
canal of bank type.

3. Work content and method

3.1 Drilling survey on the foundation of the dam site

(1) This survey shall be carried out in addition to the surveys which
were conducted in the 1975/76 fiscal year and the same special

specifications can be applied.

{2) The survey is divided inte the drilling, standard penetration test
and field permeability test at the three places, that is, at the
center lines of the spilliway and diversion tunnel, and at the toe

of the coffer dam of the proposed Way Rarem dam.

(3) The drilling length at each hole shall be 20 m, but if the drilling
reachs to the rock layer, the drilling shall be continued 3.0 m in
depth for the rock layer.

(4) As a rule, the standard penetration test and the field permeability
test shall be carried out at intervals of 1.5 m and 4.0 m repsecti-
vely.



(5) Scale of the works is as follows.

Table-2 Plan of drilling survey on the foundation
of the dam site

Drilling Penetration Permeability

Location No. length (m) | test (times) | test (times)
Center line of spillway D 21 20.0 13 5
Center line of diversion D 22 20.0 13 5
Toe of coffer dam D 23 20.0 13 5
Total (3 holes)] 60.0 39 15

Soil survey on the materials for the dam embankment

(1) This survey shall be carried out in addition te the surveys which

were conducted in the 1975/76 fiscal year and the survey shall
depend on the same special specicition and EARTH MANUAL (United

States, Department of the Interior Bureau of Reclamation 1968)
or METHOD OF SOIL TEST (The Japanese Society of Foundation Engl-

neering 1969).

(2} ‘The survey shall be divided into the soil mechanical test and

material test of the disturbed samples obtained by test pit or

others on the materials of core, gravel and rock for the dam

embankment,

(3) The items of the test shall be as follows.

Core materilal: specific gravity, moisture content, consistency,

compaction, triaxial compression (U-U and C-U)

and permeability

Gravel: specific gravity, grain size analysis, and stability
Rock: specific gravity, water absorption, compression and
stability.




3.3

The disturbed samples for the core material shall be collected from

the three parts, that is, upper (2,0 v 2.5 m in depth), middle
(3.0 v 3.5 m) and lower (4.5 ~ 5.0 m) parts of the test pit (1.5 x

The samples for gravel shall be collected from the test pits (1.5 x

1.5 ¥ 3.0 m) which shall be dug at the dam site and river bed in

the downstream at the rate of one piece from one hole.

(4)
1.5 x 5.0 m).
(5)
(6>
site.
(7N

Table-3 Plan of soil survey on the materials

Scale of the works is as follows:

for the dam embankment

The samples for rock shall be collected from the proposed quarry

Location

No.

Test pit (m)

Samples (pieces)

Borrow pit {core material)

Total

DT21

DT22

DT23
(3 holes)

1.5 x 1.5 x 5.0

River bed (gravel)

Total

DT24
DT25
DT26

(3 holes)

1.5 x 1.5 x 3.0

Quarry site (rock)

Total

DT27
DT28
DT29

(3 places)

W ke W R O W W W

Drilling and soil survey on the proposed route for the main canal of

cutting type.

(1)

This survey shall be carried out in addition to the surveys which

were conducted in the 1975/76 fiscal year and the survey shall
depend on the same special specifications, the MANUAL or the METHOD
which are mentioned in 3.1 and 3.2.



3.4

(2)

The survey shall contain the drilling, standard penetration test
and permeability test at the hills where the main canal will cross
in order to study the seepage volume and the slope of cutting.

(Refer to 4.1, Specification for survey works)

(3) The drilling length at each hole shall be 10 m, but if the drilling
reachs to the rock layer, the drilling shall be continued 3.0 m in
depth for the rock layer.

(4) As a rule, the standard penetration test and the field permeability
test using packer shall be carried out at intervals of 1.5 m and
3.0 m repsectively.

{(5) 8Scale of the works is as follows:

Table-4 Plan of drilling and soil survey on the proposed
route for the main canal of cutting type
Drilling Pepnetration | Permeability
Location No. length (m) test (times) | test (times)

Proposed toute c21 10.0 6 3

for the main c22 10.0 6 3

canal of cut- Cc23 10.0 6 3

ting type C24 10.0 6 3

Cc25 10.0 6 3
Total (five holes) 50.0 30 15

Soll survey on the material for the earth canal of bank type

(1)

This survey shall be carried out in addition to the surveys which
were conducted in the 1975/76 fiscal year and the survey shall
depend on the same special specifications, the MANUAL or the
METHOD which are mentioned 1in 3.2.
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(2) The survey is to test the embankment material for the earth canal
of bank type proposed in the benefited area. The samples shall be
collected at the borrow pits which are proposed at the hilly places
located at the border between the benefited area and the lower
part along the Way Rarem, and at'the higher parts along the pro-
posed canal route., The disturbed samples shall be collected from
the test pit (1.5 x 1.5 x 3.0 m) at the rate of two pieces per
one hole, that is, one at the upper part (1.0 ~ 1.5 m in depth)
and the other at lower part (2.5 v 3.0 m).

{3) The items of the test shall be specific gravity, moisture content,
consistency, compaction, triaxial compression (U-U and C-U) and
permeability.

(4 The scale of the works is as follows:

Table~5 Plan of the soil survey on the embankment
material of earth canal

Location No, Test pit (m) Samples (pieces)
Borrow pits CT2l 1.5 x 1.5 x 3.0 2
CT22 " 2
CT23 o 2
CT24 " 2
CT25 " 2
Total (five holes) 10




4—3 FHARERABRMRE

1. Scope: This specification describes a test method for determining the per-
meability of a soil in place. The method consists of measuring the rate at
which water flows outward from an uncased well under constant head. It is par-
ticularly useful for estimating canal seepage and percelation loss of water on

irrigated paddy fields to be newly reclaimed.

2. Apparatus: The apparatus for this test shall consist of the following:
(1) Augers: Hand auger suitable for excavating permeability wells.

(2) Reservoir: A 200-liter calibrated metal drum with gage tube,

(3) Valve: A bob-float valve with operating arm.
(4) Float: A wooden float with brass stem.
(5) Casing: A galvanized iron casing for float, 90 mm in diameter by

by 300 mm in height.

(6) Counter-
weights: Brass counterweights.
The above apparatus can easily be procured in Japan. The C.I.F. Jakarta
price is estimated at around US$1,000 or Rp.415,000.

3, Materials

(a) Density Sand: A previous coarse sand (or fine gravel) shall be used
for backfilling test wells used in the well permeameter test. Clean
washed sand of No. 4 to No. 8 sieve size or gravel of 9.5 mm to No. 4

sieve size is recommended for this purpose.

(b) Water: The water to be used for well permeameter tests shall be clean.
Small amounts of sediment or other suspended matter in the water will
become deposited in the soil adjacent to the well and greatly reduce
the flow. The water should preferably be from the same source as that

expected to be used in the canal.



4, Calibration

{a}

(b)

Water Reservoir: The volume of the 200-liter-drum reservoir shall be
calibrated in 100-cm? increments (measured by weight) with the top of
the tube level with the top of the drum., Then the tube readings will .
decrease downward and permit volume determinations by subtracting fi-
gures. During calibration, after each increment of water is drawn off,

a mark is placed on the plastic tubing,

Density Sand: The density of the pervious sand used for filling the
test wells shall be determined prior to use. The density shall be de-
termined by pouring the sand into a pipe with dimensions approximately
those of the test well to be used. The pouring height shall be aproxi-
mately that to be used in the well. The calibrated density of the sand
can be computed from the weight used to fill the pipe, the depth of

sand, and the volume of the pipe.

5. Procedure

(a)

(b)

Size of Test Well: The test well may be of any desired dimensions so
long as it conforms to the rule that the depth should be between 10

and 50 times the radius. A well excavated with a l0-cm~diameter auger
ta a depth of 60 cm is about the smallest practicable size, and for
some purposes it should be larger. A l5-cm-diameter well is preferable
to a 10-cm-diameter well because the volume of soil being tested around
the well is larger. The maximum well size will be limited in previous
soils by the capacity of the equipment to supply sufficient water to

maintain a constant head.

Preparation of Test Well: Wells for permeameter tests shall he prepared
with care in order to cause as little disturbance to the surrounding
soil as possible. They may be excavated with a hand augar. After the
well is excavated, the sides and bottom shall be lightly brushed or
shaved where necessary to remove any accumulation or compaction of the

soil, and the loose scil shall be removed from the well bottom,

It is often difficult to auger a well below the water table, but this
can sometimes be done by inserting a casing during well excavation and

later pulling it after it has been filled with sand.



(c)

(d)

After the well has been cleaned, it shall be backfilled with pervious
sand., The sand shall be placed in the well to a level of about 15 cm
below the water level to be mailntained. The galvanized casing contain-
ing the float shall be placed on top of the sand and pervious sand

shall be poured between the ocutside 6f the casing and the well., Care
should be taken to install the casing in a vertical position, so the
float will operate freely without sticking. When a test is to be con-
ducted with the water level some distance below the ground surface, the
casing can be lowered on the float by the light chain to the top of the
backfill sand, and a little sand dropped around the casing to hold it

in place during the test. The rubber slipwasher on the float stem is

to prevent falling sand particles from becoming lodged between the

float stem and casing guide. The sand around the casing need not be
weighted, as it is not considered in computations for well radius.

Depth measurements in the test well can be conveniently made from a com-
mon baseline formed by stretching a string across the tops of two stakes

driven on either side of the well,

Sand for Test Well: The sand (or fine gravel) placed in the test well
serves two purposes: First, it serves in place of a casing to support
the sides of the well against sloughing during saturation of the soil;
and secondly, it provides a means of indirectly measuring the average
radius of the well which is necessary for permeability computations but
which is otherwise rather difficult to measure accurately. For deter-
ming the average radius of the well, the weight of sand used in the
well and depth of sand are recorded. The volume is then computed from
the sand density previously determined. The radius is determined from
the volume and depth of the cylindrical well filled with sand.

Setting up Test Equipment: The reservoir should be set on a platform
or cribbing at a convenient height. The 12-mm tube on the side of the
casing can be used as a thermometer well, or the flexible water hose
from the float valve can be connected to it. The length of the light
chain from the float stem to the valve operating arm should be adjusted
and the counterweight positioned to balance the float when it is in

water,



(e)

(£)

(g)

Water Temperature: Because of the wide variation in temperatures in the
field and the change in water viscosity due to temperature, it is neces-
sary to record water temperature during the test and to correct the co-
efficient of permeability to a 20°C standard. The temperature of the
water in, or the ground around, the test well should be taken. The tem-
perature in a well where the water level is some distance below the
ground surface can be obtained with reasonable accuracy by lowering a
thermometer inte the well on the top of the backfill sand, leaving it

there for 5 minutes and reading it quickly upon removal.

It is desirable, if possible, to have the water introduced into the soil
at a temperature somewhat above that of the soll. This will result in

a decreasing temperature gradient as the water flows through the soil
and will tend to prevent the clogging of voids in the soil with bubbles
of air coming out of solution. The presénce of air may unduly decrease

the flow of water through the soil.

Records of Discharge and Time: The fleld permeability test is conduct-
ed by recording the gate tube readings on the 200-liter reservoir at
timed intervals. From these data, 1t is possible to plot a curve show-
ing the accumulative discharge against time and to compute discharge
rates for any time period. Usually the steady-state flow causing a
straight line on the curve will occur within an 8-hour period for soils
with moderate to high permeability., If this condition does not occur
within that time, the minimum time as discussed below shall be used as

a guide to determine test duration.

Test Duration: The test should be run long enough to develop a statu-
rated envelope in the soil but not long enough to build up the water
table or produce an excessively large saturated envelope which will
cause erroneous results. Thus, there is introduced a concept of mini-

mum and maximum time limits within which the test results are valid.

(1) Minimum time: The minimum time for the duration of the test is
the time required to discharge the minimum volume (cubic centi-
meter) of water into the soil to form a saturated envelope of

hemispherical shape with a radius B. This is determined by the

formula:



2

vmin = 2.09 Ys h J — 1 n (1
sinh (;)—l

where: V minimum volume, cubic centimeter,

min
YS = specific yield of the soil,

h = depth of water in well, centimeter, and
r = well radius, centimeter

The bracketed quantity is the theoretical determination for radius
B.

This equation can be solved conveniently and the minimum velume
determined by the monographs which are available from the Bureau

of Reclamation, Engineering and Research Center in U.S.A.

(2) Maximum time: The maximum time for test duration is the time ne-
cessary to discharge through the test well the maximum volume of
water as determined by equation (1) above, substituting 15.0 for

2.09 and in this case using an assumed minimum value

\Y = 2,05V
m

max in (2}

6. Calculations

(a)

Computation of Coefficient of Permeability: The aforesaid monographs
have been developed to aid in computing coefficients of permeabiiity
for the well permeameter test. The rate of water flow from the test
well as obtained from the slope of the accumulative time-volume curve
mentioned above, together with the effective radius of the well, the
height of water in the well, and water or ground temperature, is needed
to use the monograph. Also, when the water table, or an impervious
soil layer which has the same effect in reducing seepage, is relatively
near the test well, its position should be determined. This determina-
tion will enable the water table to be classified as low or high, as
illustrated in the following figure-1l. If a monograph is not availa-
ble or the range of the monograph is not sufficient, the coefficient

of permeability for various conditions may be computed as follows:



(1)

(2)

Low water table: When the distance from the water surface in the
test well to the groundwater table (or an impervious scil layer
which is considered for test purposes to be equivalent to a water
table) is greater than three times the depth of the water in the
well, a low water table condition exists as illustrated by condi-
tion I as shown in the figure-1. For the determination of the
coefficient of permeability under such a condition, equation (3)

given below should be used.

High water table: When the distance from the water surface in the
test well to the groundwater table (or an impervious layer) is less
than three times the depth of water in the well, a high water table
condition exists as 1llustrated by conditions II and III. Condition
IT shows a high water table condition with the water table below

the well bottom, and for this condition equation (4) given below
should be used.

Condition III shows a high water table condition with the water
table above the well bottom. For this condition equation (5) given
below should be used.

: 2
Kyg = —5 - |log, _11}4- ’1 LG R I O IO (3)
2r h pn20

log LE
K20 = 3Q . 1= r : LlT (4)
qh (h + 2 Tu) n20
log b
K20 _ Q . e r . T (5)
mTTu (2h - Tu) u20
where: KZO = coefficient of permeability at 20°C,
h = height of water in the well,
r = radius of well,
uT = viscosity of water at temperature T,
u20 = viscosity of water at 20°C,
Tu = unsaturated distance between the water surface in the

well and the water table, and



Q = discharge rate of water from the well for steady state
! condition (cubic centimeter per second) determined
experimentally as follows:

_ ﬂ,rz Ah
Q= tg - t

where; t time at the starting of observation,

ty; = time at the decreasing of water depth in the well by
T, and

Ah = decreasing discharge of water.

Figure-1 Relationship between depth of water in the test well and

distance to water table in well permeameter test

Condition Condition Condition
I II 111
Tu => 3h h=Tu < 3h Tu < h
¥4 v
T T T T
1 ' i l 3 i
| |n Tu | Y " 'h
l ¥ | _t G’.. ¢
. 2r R B e S Y 2r
|
Tu l 'h ="Héiéht 6f water in test well
i Tu = Unsaturated strata
) r = Effective radius of well
G.W G.W = Groundwater table or

impervious strata



(' ' WAY RAREM

IRRIGATION PROJECT
GENERAL MAP OF

IRRIGATION PLAN
SCALE DATE
1:100,000 1976
JLCA,  JAPAN I-|




R

\Y\..\,l\.....!"r . ) W i SRR P . iy JOSEES wop T2 Y N SO S
o R N v [




LEGEND

(> PRoJECT AREA

éﬁﬁ% | RRIGATION BLOCK

—_— ———— MAIN CANAL

—_————— SECODARYor TERTIARY
CANAL

o— TURN OUT ON MAIN
CANAL

8 ?—‘ TURN OUT

. L 4
[EV

o/

WAY RAREM
IRRIGATION PROJE

G
IRRIGATION PLAN
ALE DATE

1: 100,000 1976

s

J I.C.A. JAPAN [[-2




BAm2

gt

Mam

e

[z n]
27 i

124

]
DIAGRAM OF DISTRIBUTION SYSTEM ey PG LEGEND
Ly m— Main Corol
EHE1 SR — Secondry Caral
Groas {rrigotion  Arsa 25,600 ha ; o 13 e Tertiary Conal
' gﬂg J‘Eg% [} Drvrsion Work
He! Irrigation  Area 20000 ha s b ] Turn Out
Mazimum Dasign Conal capagity 16,576 & % » % ‘n m 311 @ g:' 1‘ '““. Are
) PR
H m*‘ .
[l40m ] O4ha [Zd el
li2adxl £ Lurés) -8 -‘q:}:::m
Wy 2h
Lty [353p] o [Hse] B >1eh
I G FT1' | o rt3] Slmecs
Blomaree 5250] Eo, XN ooy
LA o % % [61¢4]
) [Zing) U'r i il . ]
ol (T[] [Goe] e [®awe) (il 2 [Are] 8l Ficeo)
=350 Lol [GofAl [tk 314 (53 mf.'l'-m
=l "msm prnz Lonm Monms Aenms BRmE a-""
pRvilN Maa?o Wiaeme] 13T [ 3ANR Y AT 194 ks e
Gz & A B i, Eary 03 greed—. A R
[5%e] 7ans (Ta%;) 3 $ st
YT (83t~ 138/l Ea-o-t5%] = &
(Arte v 5 ) E s i 8
SN L 2 % ED I [aera] ~
Jaga? Leaz 710 )
Py [48he ]
34 44]
n-'fbﬁ'\ |7r;. -_.!_T:‘I urna % (Bapal
[aana] /2%
[ TAT
M Nzong | o
ar Wern TErY
A N e
A - BFelE BFail
#| Laial [A7A]
peos| [E3a]
[Srne] L1
CEL/ I AN TTTvy
pyey] [E30H)
BPal? s Thf A7 ]
[8ana] [Fongls| [Gang) (Temg] [35m] “. [ ]
[mil CEAE (76 Cegth] Caita] X0
[A8Ra] 266 04 o, Y, srreg 7
[2474) TR ] BPad [y
iz ethl [
Iaig ™ o
~N N
3 3
2y : a N by N
2 EE EE EE T E EE '@EE
@ g * 0|
i 8
H EE EE Eﬁ EE ] EE ItH Eﬁ EE BE EE EE EE EE EE i A ES 1 E! 3 [ 8 ;
y g | o 2 9 s g “' o3 = 3 2 I
3
A eI 080" 7 o v; v AR e | . o 2L 2l 8] i 3 3
2 7 &‘3 ’ wocrr % £ WLt |V Iat 2T | GBI AT I (T R e N L e T e s

LEGEND

Y

&
-
o

< <
2 .
A

Mo Carol

M F H
S ENIEE »
~

WAY RAREM
IRRIGATION PROJECT

DIAGRAM OF
DISTRIBUTION
SYSTEM
SCALE

JI.CA,

[PATE 1976
JAPAN [ 1-3




s wﬁd . RS N R i, ;— X T g P e

e N

NN 4" wae” W P47 & B
M\Il\ﬁ/%ﬁ@v//jdm o/).p JWM ) ..4
PN N

MRMMNE
rr.,r/r A
NER
SRR

&



&

/\v/

\

(=]
-4
w
]
w
-t

Upland Fleld

3 :fﬂﬂnw./m_,.‘ .

O

21

\

S
N

\ N N R -
NS TN //,/..‘\....../W’ “‘. TR
X .- \ X v . NP (o - X r J
s = ks ) R S
3 D e 0 2 - a3

-

N

o
N
N
s

N\

Dy
N
A

N

$

- P .,,

| war RAREM
IRRIGATION PROVECT

Forast
Swamp

LAND USE MAP

JAPAN | S~

J.iLCA.

22Z{ Excluded Area

E Concession Area

[22] Lowtand Paddy Fist
Perennial Crop Field
:] Grass Leond

" .x“.‘._u —— .“ T )

J | . “.r._. .I”%//J.V/W .,b (TR ” ‘_“.‘.x!....x...
1] H I?l Y u vﬁ //ﬂlll ™M 1 b I “” 1 B Ill 1
I il _‘/A%WWW/MI e .....\,_\‘ ! it Al M

2RI v 8
NS

by

'//-

./”///.m, = i
.ﬁ

o Lo a P o
Ay W B | SN NE i1 N B
o ; HIf o) ; i SN
S - o NS, \ 5 A3
oy k] i p By [ SK" o
A ’ . 2 y s
) n’w“’ ¥ h = ) o SRR O —.n.‘u... ¥ ‘.
O Y o - < : Lol Aty | e v
- 4 & b - &
= ey Y B .-.ﬂllu.n: c._- S p ced) {
N\ GFAR . ¥ - %
0 L) y ) i >
// N ) 7 g \ {
) - l.-d.\l/.ll-!l;.ﬂ/ 1 . 1S ) h
/.u .l.% i!u. RN o o SN .
\ » EASTONA
.t R
. B - %
;. § o

...w.../,

NSO 2w A
_ N o ../oM&/r////,r’ % A . X ! !

h)
S
¥




MULYA
KENCA

ON
KENCANA

CHANDRA
ENCA,

KENCANA

ARGA

YASAKTI

AKARYA
7
7A

G |
wll AT
W 1
= M
H o
il !
A st
AN
o N,
>
x//
.,,,/ N /ﬂ,
N
o) /
//
N
N
»N
N =
m d
2 z
f M
= \
Q
x

MAKA
ARGO

cgéﬁaziaﬁﬁl
MIRAHAR\

e s

MULYQ

¥
T
]
—
—

T

o

(17}

LYOA§RI

Ly
par s

%

Y

rli
| H/ —‘..mz L5
,w
h It I
41
1
_, .
1 .\\
R
L\_\H )
\ﬂ\.., [ [B4H
b
Al
!
sl
N

.

BLAMBANGAN
PAGAR

GUNUNGBATIN



1| Lateritle Soil Group

772 Rad Podzolic
2™ Sl Sub-group

= :‘ - D Yeilow Podzolic
— Soil Sub-group

Tropical Alluvial
,l] Soil Growp

e J
"

= : WAY RAREM
= 2 I==\| IRRIGATION PROJECT

- 4 r & . i '
e i 1L
R b f 7 va A Y A Y 7
) — T '3 v , - ¥ -
p° . \} 4. A\ L - r e ' 4 Y 1
1 o v ;a - - " 4 7t ~
e a b Y .3 T 10 T 1 H F TS 1
% F— F=Y 1 1 L : =
¥ o= : =
) F—a——i— 7 — 3 7 =
e === Y S IFaS =
T " LY 3 Lo
f = == e —
N { ] Y =
; 7 ¢ :
—_— ;

5 1: 50,000

=== = SCALE [DATE 1976

GUNUNGBATIN % " J.ICA.  JAPAN | s-2




KOTABUMI

)
-

GUNUNGBATIN 3¢



BUNSARI

STU

IS

r
/5

i

T =) I
“.\g\\\ (%‘\)) {/\
® , N
N
' .\ KARTA
N
, > T
0 - -. ((‘\
)1\ LEGEND
T X = 3
\ b ClassIT
/4
. ClassTiL
DAYASAKTI =
A )

7 AKRE%%ANA Class I

Class YL

/‘\j ] i KE
MAKA ,,\;\\\ : {

ANDRA

ARGO 9

f MULY, ' ;-
— e

LYO'A RI

H ; : ] A | war Rarem
. \|IRRIGATION PROJECT

! A
% / - LAND

' (
3 ™ ( S il CLASSIFICATION
. A MAP
\l( ‘ ; SCALE . DATE 497
g {0 JICA. JAPAN|S-—3

GUNUNGBATIN






Tl

ARA
JAYA

LEGEND

Deposite

BE] Notural leves deposite
tuft with

% mw w

=] weathersd tuff

.-3'._,? [:I Tartiary formation

? ® Seismic prospecting

& Agogregate
X Sampling point

NCANA

YA Py o )

‘ 7 ¢ L WAY RAREM
IRRIGATION PROJECT

- ! : - ‘ ¢ y GEOLOGICAL MAP

K ”."_1‘-'_ . : :," T d \ BSCALE | 1 80,000 == tGENERAL)
s A ' ° ' 2 ) ‘. s [SCALG .o 1978
JICA JAPAM |G-

GUNUNGBATIN



GEOLOGCAL MAP OF DAM REGION

|+ 50,000

LEGEND

Atluium

Weathard  tuft

Weatherd i with quorize

Tartlary for motkon

Pyrocistic  sedimeni

Yalcanic  rock
Seismic  prospaciing
Drilling

Quorry

Aggreuate

Sampiing point

WAY RAREM
IRRIGATION PROJECT

GEOLOGICAL MAP OF
DAM REGION

SCALE TE
1.%0,000 lm 1976

J.ILCA JAPAN | G-2




GEOLOGICAL MAP
oF

DAM  SITE

SCALE §. 1,000

AN A4

WAY RAREM \«
{RAIGATION PROJECT

MAP OF
DAM SITE

W P T
JICA N 8-3




JAPAN |D-|

WAY RAREM
IRRIGATION PROJECT

GENERAL PLAN OF
RAREM DAM




EL.

60 000 s doo 2 600
2 %00
o
n EL. 52 700
50,000 . _DFS. 50700
50.000 T HwL_ 48.200
= =
| 3
EL43 000 TONE 4 b§
40,000 "N ' EL.AD.000 o
v ZONE. 4 La =
PN . . 4 [WES
i . [ R e T
R — - i :
2000 R ’ T sTriep :ﬁ?mn GROUD SARFACE NC <7 CUTOFF _ TRENCH _EL. 29.5005 £L.29 500
PING
(st | ORIZONTAL DRAIN
- CONTACT _ GROUTING
20.000 CURTAIN GROUTING
_10.000 TYPICAL CROSS SECTION Scale=1:300
ol 2 3 4 5
EL
§0 000
- __¥eq00 300 .. 153000 (Spilkay) ____._ .. 300 _ e e et - ... _&50000 _ e S o e e
] £ gt
] | F"G' o CREST EL 52700
50 000 — ET seameery e S bE e e i I o] . DFS 50700
s : e TP ] | . Nl 48200 g WL 4TTRO
e Dt S é{' o r>% - TiToWias 000
. ————— | FasToo i~ >
e { o TN AN CQE—"-“D“: CREST. EL 43000 S IW.L 42000
" =l ~ sEs
K000 S f [ 5 I SN, CRIGINAL GROUND SARFACE ?.5_‘:; | T
| ) £ ] \ e ‘_" TRO BT I g
' i bak "1 ™ STRIPPING
5 e i 3al540 EL 3D 24
3000 ) I : CUT_OFF | TRENCH -EL_ 23500 . —— L
=2 ; =y ]
i 5 i N TEMPORARY| DIVESION |
i e JuER SONTacT| GROVEING . _[f:80~50™ =17 4 / TUNNEL (Dix 7.0m )
20000] | 127 L] — ] : 1. I
! k SN | il
| ] L.~ zo0d ! L /
- i t ; CURTAIN| GROUTING 14+ 160~80™ .
! ! H ;
19 000, i \ : T i . —
!
i \
i
o000} |
- o o =) o o o Q <} )
SHE ges s & 2 3 8 g g 8 8 2 2 8 - g g
hEHE 7or ? 39 g g 9 7 5 & & 5 & T3 2 2
" Q
o = [=} [=1=] o =] Q =] o o 8 o o
T 858 § ¢ g 3 8 8 g 8 g 8 g 8 g 8 g 3
i aad 2 2 am S g 5 3 5 ! a2 e g 7
_.E £ «w0 & [+] Qo o o =) =3 S o o o o © 2 o =]
B5 - o —po o c o o = o o o o o o 38 g 3
g2 e g 2 7 & ] H 2 g 8 8 g 8 g 8 H g
[T o (] o [=]
5 & cow ~ @ o a o o o o o = b4 e o G o G
g - Som e 4 8 e ¢ 8 ? 8 8 g g = @ W N N
5 o - o =] Q o o
2, | o2 5% o o =3 5 g s 8 o S 5 8 3 8 o 2
5= ¥ = + g sS4 = = + = + = x . bl z e ¥
4 14-58° 30"
g TA"29"5
3] A i I — L I A " i i " i e L
LONGITUDE WAY RAREM
Scal Vertical=| ; 300 IRRIGATION PROJECT
Horlzontal=1 . | 000 TYPICAL CROSS SECTION

AND PLOFILE OF
RAREM DAM
11300 7E 1976
JICA.. Japan | b-z




P ogene
T D e

o e

PR T e




	表紙
	中表紙
	はしがき
	伝達状
	位置図
	要約と勧告
	目次
	表及び図目録
	固有名詞及び略号表
	第1章序章
	1-1事業の目的
	1-2事業計画作成の経緯等
	1-3フィージビリティ調査の内容
	1-4参考報告書及び資料

	第2章経済及び農業の概観
	2-1経済と農業の背景
	2-2農業関連施策
	2-3ランボン州の農業事情

	第3章事業計画地域
	3-1位置及び地形
	3-2気象
	3-3水文
	3-4水質
	3-5地質
	3-6土壌及び土地分類
	3-7社会及び経済事情
	3-8農業の現状

	第4省事業計画
	4-1事業の概要
	4-2開発計画
	4-3施設計画
	4-4施工計画
	4-5事業費

	第5章農業開発
	5-1作目の選定
	5-2計画作付体系
	5-3土地利用計画
	5-4改良栽培技術
	5-5農業資材
	5-6労働力及び畜力の需要
	5-7想定作物収量
	5-8農業資材所要量及び作物生産量
	5-9流通及び価格
	5-10農業生産額

	第6章組織及び運営
	6-1概論
	6-2統合委員会
	6-3事業所
	6-4農業開発センター
	6-5普及活動
	6-6融資
	6-7農業協同組合
	6-8パイロット・ファーム
	6-9専門家派遣

	第7章経済評価及び財政分析
	7-1概論
	7-2経済分析
	7-3感度分析
	7-4財政分析
	7-5事業の社会経済的側面

	添付資料
	Ⅰフィージビリティ調査の内容
	1-1調査の目的及び概要
	1-2調査内容

	Ⅱ調査団，作業管理委員会及び調査日程
	2-1調査団の編成及び担当分野
	2-2作業監理委員会
	2-3調査日程

	Ⅲ参考資料一覧表
	3-1図面類
	3-2かんがい
	3-3営農及び農業
	3-4気象
	3-5水文

	Ⅳ事業実施のための調査計画
	4-1測量調査仕様書
	4-2地質及び土質調査仕様書
	4-3野外浸透量試験仕様書


	裏表紙

