53.5 Y AT AB L UEREY:
HEREOXRBYAF AR, KEBEYFRILTA:0, FRIV VP ERBIMARBEKT HRAV R
FALEHOLPOSRINHER BKX) YAFALEGT LN,

i SR E L. HKEE AT CORSB L UVRIBAB Ik I NG, SIFFORIbIL,
HAKEERE U, 240 BRI & 2 A02RBABCHRASND,, BIAE O LHRKM B L .
FREANE & FNH 5 ikt 22K HARSCHEIEER 2 15 209 ha OKE % B { f8921,591 ha oKHIE, 5
SOWELO LRI OBEE Y A7 A CHEBEI N, FEB VAT A, Bl LT, 88, 2Kk, 3%k3B
L4 RN KEE TR 81 b, IR ABOZRGERTERE ., BLofE, L, AKRAIRBELE RO %
CHOBIER AR Z V- TR TESD 30 ¥ FHIL T 5,

BTN SRR AR LU RRR K40 OEERK T b F5.S (EBREEE) R
Ly . BEEROMEREDRIE. WTOE)Ths,

(BfF ! ha)

R L
1. BEMARLE (BAELED) 209
2. FAA—VEBK 695
3. AN TERHIE 79
4. T rEBE 400
5. FI7) /7P LRBEK 417

ZHH SRR S N2 RIS & UIOKBRARIER (RENER) XKL L. REUKEO REtANL
LIRS B 720 OGP & #K 3 1B 2RI 0 47— bR L % BHUKSKFI B A
ET, B34JOKES & CHN SRR BEIN I C & 5 EHERE ML BRI 5, 20K
AT A REE- Kt AR (B4 11146113, AF BEBLUCRS—F (&4 K, 1.
S35 1 10 ORENTRESNS, 2/, FHEORET— FRERLARELT b,

53.6 HEREMGRR :
RRACK L ORUKE. BAES X 710 — Vil CORBRAR LTEORITER. 7 Py
DB ENE R 544 — RICESAT B 720, 44m3fsee (EIEY — 7 AR 22m3 fsec » 24%) &
TBo —Hiy FAA—AHE D FROBERS L USREOKEE, 38R, 2K & U3 Jokis & 1Y
ORRELBAHKE ], SEER CoORBERSIFCT A5 L9512, KL AENROY — 2 HIKR
(K412 Ifsecha® 0.56 Ysecma) B F X, 1.210/sec/ha & ¥ 5, |

¥ HETIE, JRROR - EARESRITA D, H£340m, EELSmORBREIAKL (F
UMy A4S L, WAL KBS B SEA (S0~ v 2BEECHET 505 65m
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CEROHEIRESNE) o BIIUKTII R, TSI B . FIUKT ORI . £
AL BEBFT & AR T % BT 50 EACAREOHINL, HE TAKICRES hisi- 2
2V ER@oE, EELLERT S5, WKL, HOTH &0 HELOBMREIE, & 53 107
Ly Ths,

7 ¥ 9 VS IRE L6 AR (AR 450m) W, WAl & CHMRRTE» & DHH S FRHIOR
EME; ABERET 240, 272~ FORPHHRE (M420m) &L, EHO0m i, Jks 4
BEBRDWALR & 2 BRABORT. B L CREADILS 5720, FHRRAIE T 5.,

FHEG - HAoRR L ERER, LTo@E) th b,

b 34 EE (km)

1Ak #g

] 1 15.5
2R 3 5.3
ANt -4 ’ 20.8
2 HEREFI KB

L5 3 . 4.5
2%k 25 26.8
3H 64 57.0
/it 89 88.3
euiis 93 109.1

BTUNA D 24 & D MORES £ ORI - A, BRABE % 3 HBORAE BT 52
W, TEDETEATKEM T 30, IR S & B WEAA Y =4 BEOERE I,
KEDHRARE % 525, —SHRYATE LR L Co 2 BARAKEE LS 5, 370, 3hAA
BRSO & B,

B - RO - B, BHIE LT, ARANTE O TARE + 555, BRRRORECRELES
PRNEWy 3 MEO ARFRIKER 650 m i, AMIEE I CEBa v s ) — L7~k F 5, &
oy BETRZT T L BRYHE L 5 BB RBOSMEIRIXE (N vay NS S AV IR O
MHKE KL E TOR 93 km) HIOHT, FHEBIkmb ., KBS & RS OMRE - SALE-
TRED, T2V b T2 hEd B, BERAK. BRUTABE L CBARIARE AR
Ve BT ARIE W27 )~ P OMBIEERE L, BODTERIBY L T4 v T A,

EEROWR LA k% GO ABA RS O E I 15000 RIUE 8 3 UK A HHR I 5
WA CBRREEET e, BT RKORD,

-52-



1 iR () fAHE B 2R 2 i

1) avsy=tr7Ya-i (km) 6.1 0 0 0 6.1
2) KL% (no) 16 6 0 0 22
3) BlLSAL (no) 1 0 5 ¢ 6
4) @iLoTAT (no) 4 0 0 0 4
5) oAk L (no) 1 3 0 0 4
L 6) 2RRBEMBRERERS AT (no) 14 10 0 0 24
7) IRRERHAPM Ar AT (no) 0 0 o 64 64
8) #ET (no) 22 2 10 161 195
9) A g {(no) 0 3 0 4
10) KpsiE (no) 6 2 8 30 46
11) KEKAIHTE (no) 20 4 17 35 76
12) Hi ek (no) 5 0 0 0 5
13) 4 — L&Ak " (no) ] 0 0 1
14) fad - Jeb T {no) 4 0 0 0 4
15) 2R ABEHRIHHEEY (no) S0 0 25 0 25
16) HRANRA B - (no) 55 19 64 0 138
17} BEARBEIE (no) 19 1 9 18 47
18) HhiBAF v 7 (no) 50 1) 0 0 50
19) HEARBEAL (no) 15 0 6 0 21
20) HhARERIRAL T, ~ (no} 35 6 54 0 95
21) 4% RAEPKO (no) 0 0 0 470 470
22) FHARAT (no) 1 0 0 0 1
23) BAih (no) 8 0 Q 0 8
A &t (no) 278 53 201 778 1,310

FieodEE, gy 7 — FEREREELTA. - FPEETAEEDR., LFEF02) | 4)
5) . 6) . 13) BLUW) Thh, /. PRABMASALE., FEHZRRI L 2HEELRESFAT
BERAPM Bk Il L, 73 vR b av 2y~ b7uy 2H%ET %,

* APMit, Adjusiable Proportional Module?B53E ¢, APMO A T & i, BERBOKMIZ L o THOHRTFAK
BOBUKEIRT AERFARTEE ).

RO - MR ERII, BAFSAEFESSICRLTH S, $7-. BEEAAKS, BEo2RBK
B L FEENFEEY OB, fBHFoRIRLTH S,

537 Wk _ _

R B AMET 5 7 1 o v N OTI O Bk & T 0 BRIFER % FMARRYE & SR A3
¥ 2 7. FURIWTE R BEALHRNE 42 R 2 505 - WA L, £ OWMEEA & Jeic, 747 — VB ALmo
B9 CUATAIOPY (GHEERCR oS 1 MYl » Fr e SRS B

ks - ikt B 47 B OBHEIL BT B § ORI KR, &b RERE R LR E LT,
PFoiih &+ 5,
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WlNA o x4k

1RF NG 84,000 120,000

2R N 54,000 135,000
MENA Y 2 A HH

3.7 4 180,000 490,000

4.7y 73,000 270,000
1 391,000 1,015,000

rRoaFoRiti, BEE AR2REABTHAT A AAEBE TS,

. BEBL U2 RBAE T KLY OB AR S R AT BRI 1 ORI,

BOB AR B LR, Rl & L
HAEAR ()

Wl 2 Ak
LFih— 0 © 2,065,000

RO S BT HENBK/ LEHE QAT H-10 A6 RUTAROHY Y ¥ 73 &8
WA SR CRERBI G AUEPL ORE LT, MBI 515 hak BABEIL % 55
RFEOF4 A~ VROBEDIE. 15 mvH (RARRE T 89Usec) EBMERT VA, Fi, M
D4 DDEAFEI, 7T A FHOERMEL, BTAMSRENS S &, F2REESEASL
THEEARSEOZ LED LD, 74 H—MBRESCRARRI LV EH S hbe S0ld, 74
A= B L UMD 4 1B OBII T BN R BANRIFRTE TS 5, I, BREIDPL VLD,
FRO TRURGFOIAS RS CELT 52 LRV EER 60D, LirL, FHERRERE
1,800ha ICIRGE L -BRE O RN B CH, BARESHE LOAREER*ER L., S iBroEihoEHiR
ABEIOmm/BREBRE L. (74 ¥~ VBP0 T 280K,/ L EREO#HR L RARI.
AHEEORE - BRI TE, ) ' :

$fou REOBAHIG A AFOWE - ok B £ ORI | ATOFRCHER L, UTFORY <o
Bo

Wb D FER At AR BTk mEit HE A EE
- (B2 () o (ha)
1L3FNT 18.2 7.4 - 10.8
2N v 7.7 1.7 6.0

3.7 71 _ 28.6 192 9.4
4579 | 52.6 122 40.4

s

5.FAA 55.5 0 55.5

1 162.6 40.5 1221 -

RO, BEABE AT, |
BEAFHIL OB - K. RAFBEI~OMMOHA, BEOE L L AT, BALS LUK 0%
BE L, HltoEEE, LN OmBIRERI T 2 10k, A EoRESAT. EATSB L
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UKL S 4 Do BRI AU RO D F 1T Lk o BERRRLOBAE & Vit 4R 5 BEme
i, RARSeLHSTRRALTH S,

BB, LBOWHFERAIC, ThEEFET BERCART 2 RBCRBRIE LRV T 2%, &
P WA Y Y B  ORHTETRES ATV A, $ 7, BRROERICL T, SIE/ L
REAowe., BV Y r oA TEbE, RibtoxiichEs s RERUS e R L2 L)
RERESN, S0kd, BKEOTHV Y /o e FATAER 78 L13 md3 K% o T

Whe

5.3.8 &tHEHEARE
W WATHER R . MRERROPDSPOFFIv 2 7 Vil T, RO@YICREL .

{(HL4F ; Vsec/ha)

- HERk B _ Wikt
1) BEAHEA 6.0 9.0
2) #WEHHER 9.0 13.5

LEHOBAIRER, DToRABTHEESh T,
1. X WEEK OkEDHE)
1) 1ERRI 0 E R 230 THKT %,
2) ekt
(1) 104 3 H EHFAT 13407 mmTdh B (3% ) P DISER OREFEE .
(2) DHEAREIR40 mmE T B,
(3) HFEAKEEI0mmET 5,
(4) L. 200 mmbl LA REEIOMTCLT 2,
2, BE AR (BEW0BEE)
1) BkBEOBEDISELT 5,
3. HRAHEK . (kB0 BA)
1) BEtE L. ARAEABOREOLS LT 5,
4. WEAHEA (BEYORE)
1) BEABKEOBEDLS LT o

53.9 ¥R RAF 5B UHAKE
FROBAK - ARG L, B8, 2RBLUIRIEABTHER s NDPKRV AT ALEE

T ho

HEEAEE RO RIS SEAET T2 75 4 BREKB T &80 L, Bk L LT
FF Bo 2REEKIEI. T - BRB S SE L TRIMT 525, —SRF&E kDo T2, 3KkH
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KB & 2B o PABMOBMELERESS, JRRKEIRE SO RLAEY ©h b,

BT gRK OAR & ER &, ST oMY Lk b,

A¥ HERE (km)
Bk 1 18.6
2RYEA R 20 24.2
RHER I 48 26.4
it 69 69.2

T, PEARRONFIREWOEEL B, ko (Ao h5,

I O3 5 A A B i . B
BEE (4FHH) 4 2 0
BEH 11 13 0
FAss— b 0 15 57
af 15 30 57

LEROMEIIE, v Y b L) ERAOEAEE L + 5.

5310 - fE -
RS & U 2 KA O ¢ %0 BIEH- T i, ABRROEREMR, Shongd
SRIMT 5 E & & L. SRAROBRABAINEIELT 5 25, RIS E CRROKE LSBT
RET 2 (RERY - BERCOBELHH) Kb Y, HWENf Y24 FhBTA VP~ 150
oy R HEBRAOEENE LSRN EE 2 RE (FIEE) 2L, BRSO 2 ¥RE
EBEBOBREE, AREE - REWRES L UAR - XHAORMLE 20 BHE T bo K
SRAHEE 2 REHOREI. B S10 KRXATHA,

YT A RN BICBEOREERGOSknTH 5, SEHEN. BEEOBREZ@ L. S50
YRR MBBFIME L T 5, WEROBBE, RIS m (HHEER2Sm)  HEH 5 O 4950
cmé b, Tz, HAEE, AMEE2S micT B 15emE & 5,

BEOYB IR, ST R BT A[HER ., KOMEY Th 5,

— AEEWomE _ %
1) KB i
2) 254 THER 111
S| 112

EROMENR. 9% 50— b LM BRAORAIEES T 5.,

- 56 -



5301 KEHEPB & CHEREREE

ROV EETCRORS WM E (44 mdfsec) O30, 744 VBBEREOILEE 200 ha (8
KIS FHERER) ORI ED L, AR, RIS & U2RBRII L o Ty BV S 4 —
Ml RENATH. TNV FMBLTFTY /S FIORRIEA S D, FRY 01,501 ha ik, Wit
4D DMK G o, WIRLBILASEASRAER VAT AL L - TIN5,

BRI LI & SO oM~ B & 3 505 WA D OB IEFROPY i BIWTERE &
T 5o

FoU- VEFOFEREE (774 FHCH2,000 hakif o> A7 Ak, SRERMSIESE
HL, tOBOABTHLERERSEOSTRERARMAVZTORELBWTENT 5) IKLhi,
A E OB RRIIBEAEMA BT L., tTOREHS L CENRERERFEE., COMRMS
.ﬁ%wﬁﬁmswrﬁm¢%caﬁﬁ%ﬁwanrw%oitﬂﬁm%iﬁkvvamﬁﬁvZfA‘
FRA SNYNTEORMBE S A7 A, TTAHRFRERY A7 2%EBVTH, FOKEFES &
USRS AR, SREEMBEEMNICHERL ARSI L > TiITbhTwni, o8, it
E AR L AT, SRERSBEOS =7 FIvRRELGE PHEE UTERT 2 KFHE
ko T—JnMcAT 4 ) BliL 3 %,

KRG DR Ch D AT 7 Ve 71, SIKEE 7T 7 (#130ha) =& T o BAR 7
e T BRI & DAKFHA K HLATL S L. BUlKFISA CERMIAH HRE £ 7 5
AKFILA LR L. OBARE LTH F o by oARELA S T 5o

BARIZ V— 7 OREINAR 2BOEFTIFIRA LR L, S5 8L F0M4 %2 RIS b,
& OMAFIREIMUE 28 O KE CHAREA B L, AR 1%L BERILERET 50 T O
BAD2L DR L BT 5 BHEIR D 3 227 (OMES £ CEHECAKRMA S R L, #6E!
& BEA T RIET B,

FARFHA R, BREOGHEIC T, BEHKBROIUKS & ZHEBKA OB & B AKEE~DAlK
B, DRAIABOBENAEBLUREC— FERIEL. BHETL. KB EBEB LT2RRKBO%
FEBRIHRETE . £PAFIMAE. BT 52Kk (GREOKE LK) &#ItE X T 0Bk
BOMEFEEITEEA D LK RANO2IOKIE~ OB S XA B & URARERT 5. SAAAHEE
. 20K OMESEEICTIE L ) LRI~ DHEARS B L FEAEERT 2, /2, &
KRN — 71k SROKERO MG & K AJOKEE S 72 BB~ DRI B & CRAZERT 5.

KACFIALA . Y CoBKE B L CHHBM, EARBODBUKP B & BRI, SRR D i %
A E2RIAKBEUKP DS — PR L UEEI, LEROKFIEEATER L. TRICET R
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Hy AAFMAIIER (SRE) 6P HTRILE ORIt 5. KM% ORMBR OB FAS
EF o Flo, AARFMA R, WHOR - AP, BEUKE LKA EEAM & 2 RAABIUKI O
oo PP BRI LERARMEBALENT 5, CORAR, PAREAEBRE CHAB BRI
CTHEET b, KFFoRER b ML T 5,

Wi, BRE L U2RE - HARKS LU IRAABOMEN Y | EBRE, WTEEBS o HEETin,
ARIHLE LB~ THRIRAOBRBRML TT RV, £ ORI L BXF 7V — THB BRI, MU
ARMEE 2 BAR TN — TOREMIET 5. T4, ABOSREER, FRoR - BAKORE Y
RS, SARUMLA ¥ 20 AR v T2 % 5 S & b B,

Kﬂﬂ%bﬁﬂ(ﬁﬁ%nﬂ?%ﬁﬁﬁﬂﬁﬁﬁﬂ%ﬁb)ﬁ;kﬁﬂﬁﬁﬁﬁﬂbxﬁ%§®ﬁ¥
BORBERD L LT 2, HAUOWEROWTH LT 5,

AFHEOHERE, IS BLIUSRERLTH B,
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Mo BRI
61 il - AT

6.1.1 BRE

RS S E E, IRIETT T, HokEh. BB X U2 REKE, W5 BT, Ml 2RBL T
IRAARE., . 2K 8 LU3 kYK E s fHENEY. RESME ¥ ARRELTEER O
FARTHE GTUEYEE) 2NRET D, d - VEOBREERFECH., #ERP6, IRKELH
EFPRETHBLTVD S, FAHENBCETY. BEHETII0ha 2 BT 5 3XRAHABETE
HEPH CIEBTA LIk o TWA 2%, ARTETH 3RAIKBRBEEFHEOBRIL L E L

5= Foy RREHE OBAEAR, B, 2R 3 KEFOMAEI. vt 6RO, MKIFE
DLABT, BRELREEC L D BHESEL Y S TRRRER TEMEL TV
B, AEROERERRSHOICERT 2, Lh L. FROSKER, 3RAMERE, BABHXE
B L iggEn s,

S=r Py AREEX UAOERBK CH, BERERSTHER S, 1L, AloRni %
WoHT 7, HARO B AKREE ETEEIhS,

MAE - MoAT AMAERIE., SN T, TNV yS, FIUBLETTIO 45T, BETROR L
HEIEER & oT, ATROWEA LABERYED., FAREEHASE L, ko 745 —Vigid, 1B
J: O‘t%%?ﬂ%o

kMg s LT, 5 f BREEKER L@ L. BRUkEEE T 5. 3. BRIEKEZEEL, 2
RYREEET B0 IRHAREIFRE B 50

EBOW AT, RIS m. AHE H2.S mickF AR EIE0.15 moBH E ¥ /- 1A &
T, -

612 H¥EAK
HEBEY OBEBRLY AT A0, BT RFIET 2EREAEELERT 5.

) 2PV VIRMEHE T GURT. T, RKIELEEt) 0Bk
2) HAKEE450 m OEH. COW, 20m BEETHH, FRY 030 m RPDERAETS 5,
3) 20.8 km DHBABOMER, PRIE, BHRUAARED 155 km, 2 KK 53 km TH D,
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4) BEATHiHh 4 0BT 0T - oA L B LR O E, _

5) 88.3km DENAKE ORI, WIZHHOKEEAS km, 2 KM 26.8km, 3 KKK 57.0km Ch 3,

6) 69.2km OPKBEOIBR. BRIARE L CRMEIND T2 1 ARPKBOERE186kmTH b,
2&%%%&Lr&%énéﬁﬁ%mﬁmﬁﬁﬁMQMn?$5o

7) 495 km DEEEAEE A EEOER,

6.2 BEERNEREHE

621 #HBE '
B X B R OAMFRN L), BENRBEOERLILET 5 0. BRI
FXERIECO, ERFEAROEIPRCEREY Y- LIFFORLS LAREHEAD 52 0AHER
DI aZFADELRRHSHEHENTERDET 2,

REAY S -, RER NG L ARREOE TSNS L CRBRIIK, MESBEDOSME L
UREATE DR EYER - MR LHR LR TH 2, FANER I 2274 kBB B
FHEEERR, 23 257 BNORERALES & AHEAOSAEEFTERBE AL EORES ¥
B & LARMBE LR LAKRCSH S,

FROREXREROMME, BHARNMRTI 27 BIUVARDP S OBEIEMET 2, 272,
Eﬂ&wﬁiiﬁﬁﬁﬁ\ﬁ%ﬁ%(ﬁ%ﬁﬂﬁ%tmﬂﬁﬁwﬁ%ﬁ)Kiofﬁiﬂﬁﬁﬂén%o

6.2.2 HEAR . _ :
REBRAE L AFMA T B0 ARMAORELFH YR T 5710, ROBEXERT L BET 2,

) TROBSErECARY Yy — (8 :3,000md) 13FoEg
(1) RRMAHBH (FEH 50m*. 2FE 1 75md)
(2) REVICE B (B 200 m% 4008 ¢ 1,000 mD

2) UBi% 70 FROBR LGt ARASHENEF (1 IFORE © 500 m’) SIFOMRE
(1) RESSHEEHR (BB 285 :90m?
@) WREH (&R 160 0d)

6.3  BIELEMEE

631 B =
TV VT HEREE ., B MR SRR RTE LT nG , B B AEESA

“60 -



B R TN, EHREOFHIER, 23 d s ¥ NSk SHMBATS L UL L EEEC X
HIERTHREO%. 199 1A X VML Sh, 200 AREZTOTETSH b, RENRBRIEL,
W - SRR ORBIAD € TERS N D, PREHBRR, KREFERR (Do) T, A%OT
I, MR L CRIET 59 V7 Fov RS BIAE ST Do S L 2R - PEKIGRE B
EEBHRE, PRARTHAS R ARMACBE I A, AL - T, BE, BB,

632 HAS Vo

(1) v i

BHERBboSD, BERH L ERTHCLELZ BEOoTAE LAY 2 REND S, BETRI
199345 8 X D EE L. T A% B 2% I219034 11 H 20 6 BIGT 5, AR TR T4 - VY
VFr A HEOLY 2 —, BEAR. BUEESOENNE, BibRBORASCRIMERE. ERYARHE
BB L CAEIRGRO BT, BRTENANLEEFOREE LTI

WETHREEEO FTEAE ., BRELE0BEL T o TH D, ALEEB199%E6H 6 K
Btaokrta, AMLERLEFLC, BHIUAEELTTE2 I,

(2) W THHM

FH OB THILI9ME 100 KB L, 196F6A 1 T3 5. -0, LHEHHN. THEE
B BUEEH O TERGORAMPS2 1 AME 75, BRSBARSTHEYCE I BEIRE
ROERE, BEEATHOESCADETERT 2 bDET S, 70V 7 O THEHERTR,
BB THAORKTERTAIEET A,

FROHEEBA Va -z, M6l RFENRTWE,

633 HREBLIUEE

(1) TILEBRE

LRSI KIS BER (DO &F bo DO BIEAITS & U7 BRI, 5o f6bk - 13
BEEHHR. BEERER (DOA) LREBBASAH (DOC) B & FEOTLH L & Hik %
R RS RS RER RIAL T T EALE Th B, DOLEHMEE, FROENBABLUIY
BB LB LB A LT b,

M EOMES FEOREEHO 20, WEMER L LT, MABTHEARICHE A 72 B0 0
Fx ;R HABTAEEERF (7 7 - VBT AREEROXN) RS Y7 P REE - TH
WHHE BB 5 T £ RRET 5o THEENNGO THE A0 o OfRE . B 62 KRTEY T
bho
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(2) sELMESO RS EH
BB THETROBEI KBRS, $ARAEYEARRALBRMAIBYL, “Rb i
BOEEMREEIZ, DOI. DOCH L UDOADK ¥ v U U N Y BEFHORET ¢, t0AFME B
ARV D T LR ERT 5, BRORE, SREHODORBEX. H63 LRTEYTH o,

6.4  HIER

64.1 FERORMY &N
FERR, ROMECTHBERS, _
) HEFHRLGACERBATES I CAEYBAR T SoE R T IR
G) EHBHOHEESHRBIUVIVINLSY Y FRH2SUEESR
(iii)) PE TR

FER 199303 A OB % EIRE L 2o SHERAGIUSSLOIE Ly 329 )1 + V¥ —(NRs)50.0
Elke BERBEDOEBI L DA (FC) BLUNE QO BIRE L. B L., BB R/ t— ) .
H/ E‘_?ﬁf\‘ Lf:o

HETFHRIE, BE, fi&L LUBRNOBE R L, EETERO20%E L, Wilika%i,
ADB DA A4 FF 4 ¥zt T, FCRAE 39 %, LOH 120 % KERZL %, '

642 MHEER
(1) EEIEREEOHETEYE
EETHRBDTORHCL Kk shs,

() 1,800n2% i@ & T 2 EMARBORRIER (YuYx 2 FEHFESE)
() EERIGED & CREFH 49.5 kmoB BLTER
(i) BETHH

EETFRBTHELES L CFETHRRE B CRE L. ERIHR 0L IINRs3%0IT T (USS
78HTHI%) TH Y. £ OHFRIAFCS NRs.190.06 7 (USS 3.8 HHM), LCST NRs.2003ETTHh 5.

2) RELBERBRFEOEZETLIR
BELBHRBREES. ) BRL Y 5 — 11 & 6) BARAGHE ST SIROEBRTH 5D,

AR=WDF T A TR CEAFORB S V22 OBEEICRE L. BETH80 3.
NRs.14.287 (USS 03 HMY yCh b, £DWH I FCH NRs4.THF (USS0.1BEFHY ). LCH
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NRs.95§75‘(‘$) be

(3) B
BOEA N DOl A TS R T A 20 LERRHETHC L D RBHE ST 54, LB L
FRBIGTIHESE ORI, RHOSHENRI0IEG (USS028H#HY)THN, £ CLC

ﬁ}& L‘C%{‘J_‘. Lf\:o

TH SR RAAD  AETKETHE 20, SHRARLBRDL > 6 RERELSIVLIZ L L
L. U RS E L v, S 110ha s BB MM o0.6hat &0 SRR O BBEH I,
5t159.6ha ( A oRNIZ 1156 )L BRSO D,

@ avry bR

oy d v MRS, BEMIEEN CEMBE. THEES L UDOIEoRICRIRAN T IS,
BB, LERa VLY Y FORARR., A3NTOMM GBI YV v FSOMM, Bia b ¥
¥ 1 120MM), & B EERESEAR SRS X Ui 5B R R EBORE - LAWE £ StEN
Ex ECRH Lo RAMOEFIINRB0.08 T (USS 1. 61 AHH )TH ., WFCH ENRs.S5.08H F (
USS 11T 1% ). LOSHNRs. 25,06 Ch 5,

(5) WETFHR

ERFEOLHERSRS L PG LR 3% %1 B - 29I PRR OF5H1ENRs.106.3A K (US$ 2.1
HEHYTHD, FOARIE FCOH NRs.23.8 BA(USS0.5E Y ). LCF* NRs.825BHTH D,
KBS HEC2 KREIA T3,

(6) ?#%wmmﬁéﬁ
FROSBRBYASB LY, HEONPIREEIRNMTOMENCH Y, FONRBEGCI CRLTH 5.

' ' (Unit: NRs. FiH)
H B Fheear AT 4 B

A, EEIHR

(1) R A MG T HE 190.0 200.3 390.3
QREXRKERTE 4.7 9.5 14.2

B. M#R - -
(OREEFER 0 10.1 10.1
QA y bR 5.0 . 25.0 80.0
C. EETHR 38.9 42.0 80.9
ANET(A1B+C) 288.6 286.9 575.5
D.  {EBTWE 23.8 82.5 106.3
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F1.1 AR ANX—NVEB Y vy —N— R

Name Position
A, Study Team
I. K Takeda Team Leader / O&M Expert

2. Y. Mase

3. N. Sambe

4, M. TIkeda

5. Y. Mizuguchi
6. F. Nagao

7. K. Yamada
8. H. Ishikawa

B. Counterpart Personal

1. Mr. P. Poudel
Mr. S. B. Regmee
Mr. B. Rayamajhi
r. K. D. Adhikali
r. K. L.. Shrestha
. P. B. Shah
. 5. P. Khan
. B. B. Rawal

PN R RN
22X

SEE

Irrigation & Drainage Engineer (Deputy Team Leader)
Meteo-Hydrologist

Hydrogeologist

Pedologist

Agronomist

Structural Design Engineer

Agro-economist

. Coordinator, Department of Irrigation

Chief Counterpart Personal, Department of Irrigation
Project Manager, Rajkudwa Irrigation Project

Irrigation Engineer , Department of Irrigation, Kapilvastu
Agronomist, Department of Agriculture
Meteo-Hydrologist, Butwal Tube-well Project
Hydrogeologist, Bhairahawa Ground-water Project
Agro-economist, Bhairahawa Ground-water Project
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Description

Source & Remark

1. Total Area 147,181 km?

Land Use; Agriculture

26,533 km? (18%)

Forest 55,334 km? (38%)

Snow 22,463 km? (15%)

Pasture 19,785 km? (13%)

Water 4,000 km? (3%)

Settlernent & Roacls 1,033 km2 ( 1%)

Others 18,033 km? (12%)

2. Population

Total Population 18,462,081 persons
Male 9,220,914 persons
Female 9,241,167 persons

Growth Rate per Annuwm
(1981 10 1991)
Population Density
Economically Active Population (1981)

208 %
125 persons/km?

6,851,000 persons

Agriculure, Forestry & Fishery
: 6

3. QGross Domestic Product (GDP)

,244,000 persons

GDP at Current Price (1991/92)  NRs.130,685 million

Agriculure NRs.67,029 million
Non-Agriculture NRs.63,656 miltion
Per Capita GDP (1991/92) NRs.7,080 (US$1606)
Growth Rate in Real Price o
(1984/85-1991/92) 4.9 %
4. Foreign Trade (1991/92) - '
Export NRS.13,939
Agriculral Commeodities NRs.2,678
To India NRs.1,569
Import NRs.32,951
Agricultural Commodities NRs.8,386
From India NRs.11,816
Balance NRs.19,012
Agricultural Commoaodities NRs.5,708
With India NRs. 10,247
5. Foreign Money Exchange Rate '
(at March of 1993) US$ = NRs.50

Indian Rupee = NRs.1.60
Japanese Yen = NRs.0.42

6. Fiscal Year 16th of July 10 15th of July

7. Irrigated Area
Total
Water Source
Surface Water
Groundwater

943,000 ha

833,000 ha
110,000 ha

(A)

(A), Preliminary
Results of
Population Census
in 1991.

(B), Population
Census in 1981.

(C), Tentative

Estimate

(D), Provisional

(D),Approximate

Rate

(E)

Source (A): Statistical Pocket Book Nepal 1992, CBS.
(B): Statistical Year Book of Nepal 1991, CBS.

{C): Nepal in Figures 1992, CBS.
{D): Nepal Rastra Bank

(E): Agricultural Statistics of Nepal, DFAMS, 1990,
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Name of V.D.C. Paputstion Towi™ Family Na. of Farm Household Labor Force Cultivated Arca

Wand No, & Villape Name Total  Male Femsle Ifousehoid  Size  Landowner Landtess  Total BEAP*  Agrienlwre Total __addy_Uptand
1 MAHENDRAKOT V.D.C. - (ha)
1.1 Pachkaiya Kapasi 470 223 41 54 8.7 54 241 57
1.2 Basantapur,fhagarhawa 670 340 330 95 74 55 343 4
1.3 Bhelaj East ' 930 470 460 130 112 91 476 51.
1.4 Bhelai West 350 270 280 85 8.5 60 282 22
1.5 Tikker . 320 162 158 60 53 60 164 17
1.6 Birpur,Khayarbharti 1,050 575 515 200 55 164 558 86
1.7 Patharkot Gaon 585 468 517 144 6.8 144 S04 1i4
1.8 Patharkol Bazaar 575 285 250 98 59 63 204 61
1.9 Changhat 209 145 150 53 5.6 53 151 64
TOTAL 5885 2938 2947 919 6.4 T46 n 816 3.013 2673 506 306 0
2 DUBIYAV.D.C. :
2.1 Murmy 261 127 134 59 4.4 58 134 59
2.2 Murmy 187 93 54 35 52 36 96 - 53
2.3 Ghanchavra Vuardada 337 165 172 49 69 49 : 173 55
2.4 Dubiys 415 225 190 &0 5.9 60 212 52
2.5 Ghanchavra Mukauli 330 180 150 68 4.9 67 169 137
TOTAL 1,530 790 140 272 56 270 0 270 783 T 396 360 ki
3 JAYANAGARD.V.C. )
3.1 Bakadariz 600 325 275 80 15 80 307 N
3.2 Bakadaria 500 75 225 60 83 a0 256 51
3.3 Purena 1,000 450 550 ] 16.1 60 512 57
3.4 Gorusinge 200 110 o0 0 29 70 1R 126
3.5 Gorusinge . 200 125 15 a4l 50 30 102 58
3.6 Gorusinge 306 150 156 47 6.5 45 157 67
3.7 Gorusinge 560 290 © 270 75 1.5 55 287 87
3.8 Gorusinge 377 189 188 35 103 ©3s 193 39
3.9 Badahara 1,200 650 550 13t 9.2 131 G4 121
TOTAL 4943 2564 2319 598 83 566 15 58 250 2,452 677 635 42
4 BUDRDHI v.D.C. .
4.1 Buddi - 730 353 mn 131 5.6 131 314 95
4.2 Budd: 500 257 243 5 6.7 75 235 46
4.3 Kasnar,Bhairampur,Kilauri 506 283 223 85 6.0 85 259 49
4.4 Jitpur Nayabasti 648 335 313 100 6.5 100 332 68
4.5 Paschim Lola,Chaura 594 303 20 109 5.4 109 304 47
4.6 Pratrappur 186 101 85 3¢ 6.2 26 95 24
4.7 Chavrangi,Debari Miltole 509 282 227 108 4.1 108 268 © 46
4.8 Gelwar,Debara T 354 173 18t n 50 71 £.11 39
4.9 Moma o 294 170 124 51 58 51 E51 33
TOTAL 4321 2257 1064 760 3 156 0 756 2,212 2.19% 447 447 0
5 RAYPUR Y.D.C. _
5.1 Pakarchata 725 400 325 62 117 53 37 65
5.2 Pakerehata 637 337 300 65 9.8 65 326 42
3.3 Chaun 1,267 700 561 183 6.9 183 &49 226
5.4 Islam Nagar 622 337 285 113 5.5 113 318 85
5.5 Bichawapor 660 350 3o 65 102 50 338 15
5.6 Pakarchati 693 375 118 70 9.9 48 353 51
5.7 Rajpur - 145 387 158 53 14.1 45 381 50
5.8 Magurgadh ns 372 343 102 69 103 366 87
5.9 Molarmmad Nagar 780 402 378 100 18 i00 399 135
TOTAL 6844 3660 3,184 214 8.4 164 i 794 3,504 3.415 816 400 16
6 MAHUWA V.D.C. . '
6.1 Mahuwa 661 152 309 122 54 122 338 178
6.2 Pandiipur,Semarhawa 547 290 257 90 6.} o0 280 103
6.3 Shivpura,Bhirihawa Ly 246 227 280 59 63 242 83
6.4 Laxmipur 390 199 19 64 6.1 64 . 200 104
6.5 Laxmanpur 382 187 195 78 49 78 196 19
6.6 Lazmanpur 554 268 286 93 6.0 36 234 7
6.7 Kohanauliya 384 200 184 92 4.2 52 197 92
6.8 Kohrnauliya 342 §80 162 43 7.1 28 173 i8
6.9 Nayanagar,Shrigung 179 94 85 40 4.5 40 92 50
TOTAL 3912 2016 1,896 07 5.5 618 65 083 2,003 1,933 734 690 44
7 DHANKAULIV.D.C. . .
7.1 Dhankauli 931 555 402 157 6.1 106 490 189
7.2 Malawa 820 450 370 E50 5.5 68 420 101
7.3 Bijgaurni 628 303 325 115 55 80 322 93
7.4 Bhagani,Gajani 520 250 27 85 6.1 48 266 40
7.5 Hardasdihawa 400 215 185 &0 6.7 60 205 -67
7.6 Pipathawa,Dharihawa 58
Pokashaws, Haradhawa 502 202 100 75 6.7 67 257
7.7 Alinagar,Debpur Logaranta 475 275 200 108 4.4 108 243 100
7.8 Dharmapur,Bhagawanpuz, 65
Sinpur 579 371 200 65 89 55 296
7.9 Chatsadehi,Motinagar, 271
Baikunthapur,Jenakpur
Muthurapur 941 541 400 265 35 263 : 482
TOTAL 5822 3170 2652 1,083 5.4 850 160 1,020 2931 2,805 984 0984 V]
GRAND TOTAL 33,257 17,395 15,862 5,153 645 4,580 304,520 17028 162573 4,560 4.428 132

Remark EAP: Economically Active Population
Source: District Development Commiuee
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Crops/Conditions Planted Area Unit Yield Production
(ha) (ton/ha) (ton)
Summer Crops
Paddy

Partially Irrigated 1,300 2.22 2,886

Non-Irrigated 3,130 1.42 4,445

Subtotal 4,430 1.65 7,331

Maize(Upland)
Non-Irrigated o0 1.33 120
Pulses(Upland)

Non-hrigated 40 0.56 22
Total 4,560 - -
Winter Crops

Wheat

Partially Irrigated 320 1,70 544

Non-Irrigated 640 0.98 627

Subtotal 960 1.22 1,171

Qilseed

Partially Trrigated 70 0.71 50

Non-Irrigated 260 0.46 120

Subtotal 330 0.51 169

Pulses

Partially Iirigated 50 0.66 33

Mon-lIrrigated 380 0.56 213

Subtotal 430 0.57 246

Potato/Vegetables '

Partially Irrigated 80 - -
Total 1,800 - -
Spring Crops

Maize

Partially Irrigated 40 1.72 69

Grand Total 6,400 - -
140

Cropping Intensity (%)
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A HR NI W % Ay —F X T %

Axg Y- HXE& Y-—2 ki Y- MA&E Y- RkE E-—2

(mm) (Msectha) (mm) (sec/ha) (mm) (ffsectha) (mm) (fsec/ha) {mm) (/fscefha)

1978 282 1 .1*:47 363 0.559 205 0440 223 0.486 534 - 1.420
1979 256 1.170 305 - 0.559 169 0416 171 0464 648 1481
1980 202 0.855 426 0.559 2714 0.558 266 (486 446 1134
1981 139 0.486 265  0.530 164 0.517 146 0400 472 1.352
1982 375 1.484 348  0.559 223 0.517 209 0486 544 1.481
1983 336 0.997 347 0.559 218  0.63% 196 0.486 499  1.225
1984 301 1055 355  0.559 213 0.639 194  (Q.464 624 1,382
1985 -306  0.998 364 0.559 232 {483 216 0.486 470 (0.972
1986 107 . 0.330 313 0.559 200 0.462 206 0.486 500 1.106
1987 277 1.080 423 0.559 271 0.639% 261 . 0486 578 1.389
1988 212 (0.863 397 0.559 252 0.639 235 0.486 520 1.331
- 1989 150 0.444 344 (.540 208 0.639 199 0486 527 1.481
1990 318 1.064 366 0.559 219 0.547 227 0486 397 0972
1991 307 1.393 365 0.559 236 0.639 214 0486 586 1.389
1992 347 1.145 363 0.559 237 0464 226 0486 619  1.229
80% 336 1.147 366 0559 237 0.639 227  0.486 586  1.420
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# 6.1 WNHEBIOMNR
(Unit: NRs, Thousand)
Description Unit  Qly Amount
EC. L.C. Total
1. Direct Conslruciion Cost
1. Jerigation and Drninage Facilities

(1) Headworks 23,280 11337 24817
Earthworks LS (3.968) (4,850) (8,818)
Closed conduit & Structures LS (19,312) {6,687) (25,999
(2) Headrace _ 12,733 £:120 13,853
Barthworks kin 045 (515) 630 (1,145)
Strirctures km 045 (12,218) (5,490) (17,708)
(3) Supply System L6353 L1741 103396
1} Primary Fecder Canal . 42,411 41,429 83,840
Earthworks km 15.5 (5.042) (6,162) (11,204)
Concrete flume works km 4.6 {21,297) (20,761) (42,058)
Strectures LS (16,072) (14,506} (30,578)
2) Secondaey Feeder Canat 0,244 10,312 19,554
Earthworks km 5.3 (1,753} (2,142) (3,895)
Concrete flume works kin 1.5 (5,782) {6,340) (12,122)
Structures LS (1,709 {1.830) (3,539)
(4) lmigation System 19.289 34,107 33,396
1) Main Irrigation Canal 4,000 3917 1917
Earthworks kin 45 (1,431 (1,748) (3,179
Structures LS (2,569) (2,169) (4,738)
2) Secondary hrigation Canal . 8,631 10,546 19,177
Earthworks km 268 (4,085) {4,993) (9,078)
Structures LS (4,546) {53,553} - (10,099)
3) Tediary Irrigation Canal- 6,658 19,644 26,302
Earthworks kn 570 (0) (14,901 (11,907}
Strugtures LS (6,658) (71,737 (14,395)
(5) Drainage System 32635 38,245 20.900

1) Primary Drainage Canal 17,349 20,158 37,507
Earthworks km 186 {15,282) (18,678) (33.960)
Structures LS (2,067 (1,480) (3,547
2) Secondary Drainage Canal 9,875 10,813 20,688
Earthworks km 24,2 (7,005) (8,562) {15,567)
Structures LS (2,870) (2.251}) (5,121)
3) Tertiary Drainage Canal 5431 7,274 12,705
Earthworks ko 264 ()] (2,181} (2,181)
Strirctutes L.S (5431 (5,093} (10,524)
(6) Irigation Pond 33928 38,196 Ay
1) Tikker (new construction) 17,827 19,400 37,236
Earthworks LS (14,623) {17,872} (32,495)
Structures L.S (3,204 (1,537 (4,741)
2) Badahara 1,448 1,585 3,033
Earthworks L.S (969) (1,185) (2,154}
Structures L.S 479 (400) &
3) Gorusinge 3,029 3,184 6,213
Earthworks LS (2,292} (2,801) (5.093)
Structures L.S (137 {383 (1,120}
4) Dewari 3,341 4,369 7,650
Earthworks LS (2,973) (3,533) {6.600)
Structures L.S (368) (676} (1,044)
5) Buddi 8,283 9,709 17,992
Earthworks 1.8 (7,011) (8,569) (15,580)
Structures L.S (1,272) (1,140) (2.412)
(7 ¥illage cum Scrvice Roads 15973 19,300 35213
Earthworks ki 49.5 (15,271) (18,664) (33,935)
Structures (702) (636) (1,338)
{8) Project Office nos. 1 518 1,052 1370
Sub-toial (Item 1.) 190,031 200,298, 390,329

2. Farmers' Cooperative Offices

{1) Farmers' Cooperalive Center ROS. 1 L183 2401 3.584
{2) YDC Fapners' Cogperative Offices nos. 5 3517 1.140 10,637
Sub-total (ftem 2.) 4,700 9,541 14,241
Total (fem 1.) 194,731 200,839 404,570
IT. Physical Contingency 2% 38,946 41,968 80,914
1II. Administration LS 0 10,093 10,093
IV. Enginecring Services L.5 54,950 25,000 79,950
V, Price Comtingency 23.833 32,479 106,312
Grand Total 312,460 169,379 631,839
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Financial Construction  Economic Disbursement Schedute :
ftem Cost Conversion  Cost 1993 1994 1995 1996
{x 000 NRs.) Tactor (x JO0ONRs.)  (x JOOONRs) ¢x 100DNRs)  (x 1000 NRs)  (x 1000 NRs)
I Construction Works ' )
1. Headworks
{1) Earthworks 3818 T4% 6,526 0 3,898 23,947 0
(2) Swucture 25,999 32% 21,319
2. Headrace
Earthworks 1,145 % 847 4] 0 15,368 o
Structure 17,708 829% 14,521
3. Supply Systern
(1) Primary Feeder Canal
Earthworks 11,204 4% 8,291 [ 4] 67,853 o
Concrete flume works 42,058 82% 34,488
Structures 30,579 32% 25,074
(2} Secondary Feeder Canal
Carthworks 3,895 4% 2,883 0 4] 15,724 o
Concrete flume works 12,121 §2% 9,94()
Suuctures 3,539 82% 2,902
4, lrrigation System
(1} Main Iirigation Canal
Farthworks 3,179 4% 2353 0 [ 3,119 3,119
Structures 4,737 82% 3,885
{2) Secondary Ireigation Canat
Earthwarks 9,079 4% 6,718 0 0 7,500 7,502
Struciures 10,099 82% 8,282
(3) Tertiary Irrigation Canal
Earthworks 11,907 T4% 8,811 ¢} 0 10,307 10,307
Swruciures 14,395 82% 11,804
s, Di’ainagc System
(1) Primary Drainage Canal
Farthworks 33,960 TA% 25,131 0 0 9,253 5,786
Structures 3,547 82% 2,908
(2} Secondary Drainage Canal
Earthworks 15,568 4% 11,520 0 0 5,187 10,532
Structures 5,120 2% 4,198
(3) Terdary Drainage Canal
Farthworks 2,181 % 1,614 0 0] 3,380 6,863
Structures 10,524 82% 8,629
6. lirigation Ponds
(1) Barthworks 61,928 T4% 45,827 0 0 36,305 17,882
(2} Stwuctures 10,196 829 §,361
7. Village cum Service Road
(1) Farthworks 33,935 4% 5,112 1] 0 10,483 15,725
(2) Siruclures 1,338 82% 1,097
8. Project Office 1,570 12% 1,130 57 1,074 0 0
9. Fanmers' Cooperative Offices
{1} Ag:ricu!lu.ral cogperalive conter 3,584 2% 2,580 0 ¢} 2,580 0
{2) VI farmers’ cooperative offices 10,657 12% 7,673 0 [ 2,532 5,141
10 Physical Contingency (20%) 80914 62,884 11 894 42,708 19,171
L. Administration and Engineering Services
11 Administration 10,093 87% 8,781 527 3,161 3,161 1,932
12. Engincering Services 79,950 5% 76,752 15,059 29,267 19,930 12,456
Total (Ttem 1.- 12.) 575,327 0% 462,840 15,694 38,395 279,318 129,413
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Without Project _ With Project Increment
Areca Return Total Arca Return Total Area Benefit
ha NRsha  1,000NRs ha NRsfha  1,000NRs ha 1,000NRs
Paddy '
Full rrigatcd 0 1,800 32,798 59,036 1,800 59,036
Partially Trrigated 837 14,763 12,357 0 -837  -12,357
Non-irrigated 854 7,586 6,478 0 -854  -6478
Tolal 1,691 18,835 1,800 59,036 109 40,201
Wheat
- Full Irrigated 0 680 30,905 21,015 680 21,015
Partially Irrigated 3006 17,450 5,340 0 ' 2306 5,340
Non-irrigated 116 7,546 875 0 -116 -875
Total 422 6,215 680 21,015 258 14,800
Maize
Partially Irrigated - 25 13,295 332 0 -25 -332
Total 25 332 0 -25 -332
Pulses
Partially Irrigated 78 4,054 316 0 _ -18 -316
Non-irrigaied © 195 3.161 616 0 -195 - -616
. Total 273 933 0 273 933
Otlseeds
Full Irrigated 0 225 10,112 2,275 225 2,275
Partially Irrigated 77 6,769 521 0 =77 -521
Non-irrigated 29 3312 96 0 -29 96
Total 106 617 225 2,275 119 1,658
Vegetables
Full Isrigated 0 325 38,543 12,526 325 12,526
Partially Trrigated 50 7,286 364 0 -50 -364
Total 50 364 325 12,526 2715 12,162
Total 2,567 27,297 3,030 94,853 463 67,557
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(Unit:1000 NRs.)

Cosl Incremental
No. Year Construction O &M Replaccment Total Beneflt Balance
1 1993 15,694 15,604 -15,694
-2 1994 38,305 38,305 38,305
3 1995 279,338 279,338 -279,338
4 1956 129,413 129,413 10,942 -118,47M
5 1997 1,886 1,886 27,023 25,137
6 1998 1,886 1,886 40,534 38,648
7 . 1999 1,886 1,886 54,046 52,160
8 2000 1,886 1,886 60,801 58,915
9 2001 1,886 . 1,886 61,557 65,671
10 2002 1,886 1,886 67,557 65,671
11 2003 1,886 1,386 67,557 65,671
12 2004 1,886 1,886 67,557 65,671
13 2005 1,886 1,886 67,557 65,671
14 2006 1,886 1,886 67,557 65,671
15 2007 1,886 1,886 67,557 65,671
15 2008 1,886 1,386 67,557 65,671
17 2009 1,886 1,886 61,557 65,671
18 2010 1,886 1,886 67,557 65,671
19 2011 1,886 1,886 67,557 65,671
20 2012 ) 1,886 . 1,886 67,557 65,671
21 2013 1,886 1,886 67,557 65,671
22 2014 1,586 1,886 67,557 65,671
23 2015 1,886 1,386 67,557 65,671
24 2016 1,886 . 1,449 3,335 67,557 64,222
25 2017 . 1,886 1,886 67,557 65,671
26 2018 1,586 1,386 67,557 65,671
il 2019 1,886 1,886 67,557 65,671
28 2020 1,886 1,886 67,557 65,671
29 201 1,886 1,386 67,557 65,671
30 2022 1,886 1,386 67,557 65,671
31 2023 1,886 1,386 67,557 65,671
32 2024 1,886 1,886 67,557 65,671
33 2025 1,886 1,386 67,557 65,671
34 2026 1,886 1,886 . 67,557 65,671
as 2027 1,886 1,886 67,557 65,671
36 2028 : 1,886 1,886 67,557 65,671
37 . 2029 1,886 1,886 67,557 65,671
38 2030 1,886 1,886 67,557 65,671
39 2031 1,886 . L3886 67,557 65,671
40 2032 ) 1,386 1,886 67,557 65,671
41 2033 1,836 ' 1,886 67,557 65,671
42 2034 1,886 1.886 67,557 65,671
43 2035 1,886 1.886 67,557 65,671
44 2036 1,886 1,449 3,335 67,557 64,222
45 2037 1,886 1,886 67,557 65,671
46 2038 1,886 1,886 67,557 65,671
47 2039 1,886 1,886 67557 65,671
43 2044 1,886 1,886 67,557 65,571
49 2041 1,886 1,386 67,557 65,671
. 50 2042 1,886 1,886 67,557 65,671
- 51 2043 1,886 1,886 67,557 65,671
52 2044 1,886 ) 1,886 67,557 65,671
53 2045 1,886 1,886 67,557 65,671
54 2046 1,836 1,886 . 67,557 65,671
Total(1,000NRs 462,840 94,301 2,898 560,039 3,300,968 2,740,929
EIRR = 11.44%
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%75 BEREHT

Cropped Total
Crop Condition Requirement Arca Requirement
man-day/ha ha man-day

(1) Without Project Conditions
Paddy P.I 133 837 111,321
N.L 118 854 100,772
Wheat P.L 94 306 28,764
N.L 85 116 9,860
Maize P.L 93 25 2,325
Puises P.L 86 18 6,708
NI 75 195 14,625
Oilsecds Pl 83 1 6,391
NI 72 29 2,088
Vegelables P.1 186 - 50 9,300
Total 2,567 202,154

(2) With Project Conditions

Paddy F.L 145 1,800 261,000
Wheal F.L 109 680 74,120
Oilseeds F.L o1 225 20475
Vegetables F.L 206 325 66,950
Total 3,030 422,545
(3) Increase 130,391

Note:

F.I : Fullisrigated

P.I.: Partially Irrigated

N.I. :Non-irrigayed
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WUA

Chatrperson-1
Secrotary-2

5VDCs

Chairman-35

Deputy-5

(blidgatien and Responsibility of Bach WUA and WUG
1, The CLWUA will be responsible for the overall water management aid O%M of the antire system including five irrigation

ponds, bus they will be espscially responsible for the Q&M of headworks, headrace canal, and primary and secondary feeder
canals, Decisions regarding canal discharges, pond operation, rotation mode and rotation shedule atso come under the

responsibility of CLWUA. The regulation of the proposed WUJ

by the CLWUA.

A, including penalty clavses to violators will be established

2, The PUWUA or PWUA 1akes responsibility in the water management and O&M of the concerned pond and its main canal.

3,The SLWUA is responsible for the water management and O&M of the concemed secondary canal and equitable distribation of
water among the tertiary canals. Supervision to preveit stealing of irrigation water alse comes under its responsibility.

4, The WUG is responsible for the water gnanagci'ncnt and O&M of the concemed tertiary, quartemary and ficld channels. It is

also responsible for the equitable water distribution among quarternarics and prevention from stealing of water.

5.The CLWUA will employ required number of gatemsen for the O&M of intake gate, spiliway gate and sandflush gate in the
headworks, cross regulator gates at primary canal, the turnout gates at secondary canals and offiake gates at irigation ponds. The -
required cost including salary of the employecs and (he repair and maintenance cost of gates and others will be collected from all
the beneficiary farmers under the proposed system in propotion 10 their irrigated arca.

6, Routine O&M of primary and secondary feeder canals, irrigation ponds, fmain secondary and tertiary canals such as clearing
weeds , desilting , maintaining pond levees and canal scctions, eic, will be timely carried out by labor coniribution as  decided
by the CLWUA, the concemed PUWUA, PWUA, SLWUA and WUG, réspectively.

7,0&M of drainage system will also have to be carried out by the concemed water users' organization at respective level as in
the irrigation system, That is, O&M of primary, secondary and tertiary drains will be carried out by the CLWUA, the concemed
PUWUA, PWUA, SLWUA and WUG.
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is shown in Fig.5-9.

Organization of lower fevel WUAs and WUGs

District District District
DOA DOC Dol
i T T T
] U T ] o mr e e e e — ke e wen I
. 1 3, 1
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Cooperative -
|
1
]
_____ 3
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l
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!
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I—— = == == Water Users'
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i
!
' Headworks
1 .
! g armerst‘ Headrace canal
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: c enfer Supply System
§
1
H Pri
T I rima b
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! VDC-FCO _ Office WUA System
!
1
N
-4 =
. Dubiya VDC-ECO Tikker Pond Pond & Distribution
\ VDC-FCO ' Office WUA System
1
1
]
[ER
v |..] Jayanagar VDC-FGO Badahara Pond Pond & Distribution
: VDC-FCO Cifice WUA System
1
1
1
e . .
i | Buddi VDC-FCO Gorusinge Pond Pond & Distribution
!
1
i
"7 ] Rajpur VDC-FCO Dewari/Buddi Pond & Distribulion
VDC-FCO Oftice Pond WUA System
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JAPAN INTERNATIONAL COOPERATION AGENCY
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I . INTRODUCTION

In response to the request of liis Hajesty’s Government of Nepal
(hercinafter referred to as “IMGN"), the Government of Japan (hereinafter
referred to as "60J”) has decided to implement the Feasibility Study for the
Rajkudwa Yrrigation Project (hereinafter referred to as "the Study™), in
accordance with the relevant laws and regulations in force in Japan.

The Japan International Cooperation Agency (hereinafter referred to as
"HCA”), the official agency responsible for the implementation of the
technical cooperation programs of G0J, will undertake the Study, in close
cooperalion with the authorities concerned of HMGN.

The Department of Irrigation, Ministry of Water resources (hereinafter
referved to as "DOI™) shall act as counterpart agency to the Japanese study
team and also as coordinating body in relation with other governmental and non
-governmental organization concerned for the smooth implementation of the
Study. :

The'present document sets forth the Scope of Work with regard to the Study.

I . OBJECTIVES GF THE STUDY
1. To conduct a feasibility study on the Rajkudwa Irrigation Project, and
2. To carry out technology transfer to the Nepalese counterpart personnel
in the course of the Study.

M. STUDY AREA
The study covers approximately 2,400ha area in Kapilvastu District.

V. SCOPE OF THE STUDY
The Study will consist of three (3) works and will cover the fellowing:

1) WorklI _ .
To Prepare the topographic map in a scale of 1:5,000 covering the study
area: '
- conduct topographical surveying necessary for mapping
- preparation of topographic map in a scale of 1:%,000

2) Horkll
2)-1 To collect and review existing data and information and to carry out
field survey and investigation in the study area:
- natural condition (meteuroiogy, hydrology, vegetation, geology, soil,
topography, etc.) : .
- social and economic condition (population, househeld, employment,
regional agro-economy, farmers’ economy, land tenure, etc.)

» B
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- agricultural condition {land use, cropping pattern, agricultural
yvield/production, farming practices, markeling, processing,
agricultural organizations, agricultural supporting services,
irrigation and drainage facilities, etc.)

- others '

2)-2 To carry out following surveys:

- hydrological, geological and hydro-geological survey

- s0il survey

- farmers’ household survey

-~ others

2)-3 To review the basic design of the Rajkudwa Irrigation Preject,
2)-4 To formulate basic development concept:

- identification of irrigation development area based on land
capability, topography, water resources availability, etc.

- formulation of a plan for water resources development

"= formulation of a plan for agricultural development
- formulation of a plan for irrigation and drainage

3) WorklIl
3)-1 To formulate an agricultural development plan on the basis of the
results of the study on data and information collected through field
survey and investigation in workll:
- formulation of the following plans;
~ land use plan
- water resources development plan
- agricultural development plan (cropping and farming practices
development plan, agriculturél organization and supporting
services development plan, etc.)
~ irrigation and drainage plan
- others
-~ preliminary design of major structures
- project implementation schedule
- operation and maintenance plan
- estimation of project cost and benefit
- project evaluation '

V., STUDY SCHEDULE- _
The study will be executed in accordance with the attached tentative work

v

schedule.
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Vi. REPGRTS
JICA shell prepare and subwit follYowing reporis in English to HMGN.
(1) Inception Report
Twenty (20) copies at the commencement of the Study.
(Z) Inlerim Report
Twenty (20) copies at the end of the work H study.
(3) Draft Final Report .
Twenty (20) copies at the end of the work I study.
IIMGN provides JICA with its comments on the Draft Final Report within
one (1) month after receipt of the Draft Final Report.
(4) Final Report
Fifty (50) copies within two (2) months after receiving HMGN's
conments on the Draft Final Report.

VI. UNDERTAKING OF HMGN _
1. To facilitate smooth conduct of the study, HMGN shall take necessary
measures;

(1) to secure the safety of the Japanese study team,

(2) to permit the members of the Japanese study team to enter, leave and
sojourn in the Kingdom of Nepal for the duration of their assignment
therein, and éxempt them from alien registration requirements and
consular fees, _

(3) to exempt the members of the Japanese study team from taxes, duties,
fees and any other charges on equipment, machinery and other materials
brought into the Kingdor of Nepal for the conduct of the study,

(4) to exempt the members of the Japanese study team from income tax and
charges of any kind imposed on or in connection with any emoluments or
allowances paid to the members of the Japanese study team for their
services in connection with the implementation of the Study,

(5) to provide necessary facilities to the Japanese study team for the
remittance as well as utilization of the funds introduced into the
Kingdom of Nepal from Japan in connection with the implementation of
the Study, 7 _ '

(8) to secure permission for entry into private properties or restricted
areas for the conduct of the Study as and when necessity arises,

{7) to secure permission for the Japanese study team to take all data and
documents related to the Study including photographs and maps out of
the Kingdom of Nepal to Japan, N

(8) to provide medical services as needed. 1ts expense will be chargeable
on the members of the Japanese study team.



IX.

2.

3.

b

2)
3

)

5)
6)

i Ei -

HMGN shall bear claims, if any arises, against the members of the
Japancse study team, rvesulting from, occurring in the course of, or
otherwise connected with the discharge of their duties in the
implementation of the Study, except when such claims arise from gross
negligence or wilful misconduct on the part ol the members of the
Japanese study team,

DOI shall, at own expense, provide the Japanese study teaw with the
followings, in cooperation with the Department of Agriculture and other

autherities concerned:

available data and information related to the Study,

counterpart personnel,

suitable office with necessary furniture in Katmandu and project site,
credentials or identification cards,

permission for use of radio communication (Walkie Talkie), and
arrangement for procuring fuel for vehicles and boring machines.

UNDERTAKING OF JICA
For the conduct of the Study, JICA shall take the following measures;

1.

2.

To dispatch study teams, at its own expense, Lo the Kingdom of Napal,
and

To conduct technology iransfer to the Nepalese counterpart personnel in
the course of the Study.

CONSULTATION
JICA and DOT will consult each other in respect of any other matter that
is not agreed upon in this document and may arise from or in connection with

the Study.

G (5
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APPENDIX

TENTATIVE WORK SCHEDULE

Month! t 2 3 4 5 6 7 8 9 10 1t 12 13 14 15 16
Item

York-1
Work-1I
Work-TH
feportis

FAN Fay FaX Fay

1C/R o 1T/R DF/R F/R

(Remarks) IC/R: Inception Report IT/R: Interim Report

DF/R: Draft Final Report F/R : Final Report

——= : Field ¥Work
=== : Home O0ffice ¥Work
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HIKUTES OF HEETING

ON
SCOPE OF WORK

FOR

THE FEASIBILITY STUDY
ON

THE RAJKUDWA TRRIGATION PROJECY

N

THE KINGDOH OF NEPAL

The preparatory study team -(hereinafter referred te as "the Team”) organized
by Japan International Cooperation Agency (hereinafter referred to as "JICA™),
and headed by Mr. Masaru Sasaki, visited the Kingdom of Nepal froo February 7
to February 15, 1992 for the purpose of discussing and confirming the Scope of
Work for the Feasibility Study on the Rajkudwa Irrigation Project in the
Kingdom of Nepal (hereinafter referred to as "the Study”).

The Team had a series of discussions with the officials concerned of the
Department of Irrigation, Ministry of Water Resources of His Majesiy’s
Government of Nepal (hercinafter referred to as "D0I”) on the Scope of Work
for the Study. The list of participants in a series of meetings is shown in
the attached paper.

As a result of the discussions, the Team and the DOI agreed on the Scope of
Work for the Study

The following are the main issues discussed and agreed upon by both sides in
relation to the Scope of Work for the Study.
1. The mapping area (appoximately 7,200ha) covers the Study area which is

surrounded by Belwa Gurudrawa River, Banganga River and Kondre River.

9. The office for the Japanese study team should be equipped with electricity,

city water and telephone.
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. The DOI shall get a permission for using the posi-film of aero-photograph
covering the Study area and faking it oul of ilhe Kingdowm of Nepal from the
Survey Department and related auwthorities.

. The DOI shall establish a coordinating committee which consists of
representatives from the DOI and the Ministry of Agriculture for the Study
before the beginning of the Study.

5. The ROI requested that the following equipment nECéssary for the Study be
procured by JICA and be donated to the DOI after the termination of the
Study. The Team promised to convey its reguest to the Government of Japan.

a. vehicles,

b. computers, and

¢c. photocopy machines

. The DOI requested the counterpart training in Japan. The team promised to
convey 1ts request to the Government of Japan.

. The DOI shall provide the necessary drilling machines and other equipment’
for drilling groundwater investigation wells ito the Japanese study team.

Kathmandu, Febuary 13, 1992

s AT

Hr. S. R. PANT
Director General,
Department of Irrigation,
His Hajesty's Government
of Nepal

On. Busated

Hr. MASARU SASAKI
Leader,

Preparatory Study Team,
Japan International
Cooperation Agency

vl
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| MINUTES OF MEETING
THE INCEPTION REPORT FOR THE FEASIBILITY STUDY
THE RAJKUDWA [RRIGATION PROTECT
KINGDOM OF NEPAL

In accordance with the Scope of Work signed on February 13,1992 for the
Feasibility Study on the Rajkudwa Irrigation Project, the Japan International Cooperation
Agency (JICA) has dispatched a study team headed by Mr. Kensaku TAKEDA to Nepal
to conduct the above-mentioned study. Prior to the field investigation in Nepal, the study
" team presented the Inception Report in twenty (20) copies and explained the outline of the
approach to the Project, plan of operation and work schedule for the study described in
the Ihception Report in the presence of the representatives of His Majesty’s Government
of Nepal ( Nepalese side ), of which the member list is attached herewith and in the

subsequent discussions Nepalese side accepted the contents of the Report.

The fbllowing four {4) are main items agreed upon by Nepalese side and the study

team :
1. The confirmation on the Scope of Work are ;

1) The study area covers approximately 7,000 ha of the land excluding some

command areas of existing irrigation schemes from the area enclosed by the
proposed headworks site, Belwa-gurudwa river, Dhekrahwa river and Banganga
river, which includes Rajkudwa, Gorsinge and Rajpur villages and the

surrounding area.

2) The mapping area is about 5,000 ha in max.covering the proposed headworks site,

headrace route and the project area delineated on the existing 1/25,000 aerial

photographic map by the field investigation in the rainy season..

3) The Works specified in the Scope of Work are divided into two works as follows ;
- Work-T: Feasibility study '
Work-II :  Preparation of the 1/5,000 topographic map covering the project

" area and the surroundings
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2. Nepalese side agrccd to the fd]lowing‘ ;

1) to take twenty (20) soil samples from the test pits to be dug in the points
representing the typical soils classified by the soil investigation 1o be carried out
referring to existing soil classification map, land capability map and land use map
of the study area,

2) to decide proper. water management system and adequate operation and
maintenance system for the Project in discussions between Nepalese side and the
study team on the systems proposed by the latter after the field investigation.

3) to conduct meetings and discussions with the beneficial farmers four (4) times in
the project area and the surroundings in collaboration with Nepalese counterparts
and officials concerned in the course of the field investigation to involve such
farmers into the Project from the investigation and planning stages of the Prq;ect

4) to explain the findings, studies, project plans and prehmmary designs to officials
of DOI and DOA in the discussion meetings on the interim and the draft final
reports.

5) to carry out the feasibility study taking into consideration the environmental
effects by the Project.

3. Nepalese side agreed to provide, at HMGN’s expenses, the study team with an office
equipped with electricity supply, water supply, telephone set, toilets and office tabies
and chairs as required in Kathmandu and another office equipped with the similar

facilities mentioned above in Taulihawa.

4. Nepalese side accepted to assign six (6) Nepalese officials as counterparts to the
study teamn for the rainy season study in order to cooperate with the study team in the
field investigation and also to receive transfer of technologies on the feasibility study,
and 1o increase the numbers of counterpart for the dry season study in line with a

- request of the study team.. The name and speciality of the six counterparts assigned

are shown in the attached sheet.

Kathmandu, July 3, 1992.

-

0 A L~
Mr. Y. L. Valdya Mr. Kensaku TAKEDA
Acting.Director General, Leader,
Department of Irdgation, Study Team for the
His Majesty’s Government ' Rajkudwa Irrigation
of Nepal Project

A-10
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Attachment
List of Nepalese Counterparts Assigned by HMGN

Name Speciality Origin
Prakash Poudel Coordinator DOI-Kapilvastu
K.D.Adhikad Imrigation Engineer DOI-KTM
K.L.Shrestha Agriculturist DOA-KTM
P.B.Shah Hydrologist T/W-Butwal
S.P.Khan =~ Geo-hydrologist B.L.-GWP

B.B.Rawal Agro-econormist B.L.-GWP

A-11



Attachment

List of Participants

Subject : Inccpfion Report on the F/S of Rajkudwa Irrigation Project

Date and Time : 02/ June /1992, 11pm

Place : Meeting Room, DOI, Kathmandu

1. Y.L Vaidya Acting Director General, Department of Irrigation
2. L. R. Bhattarai Director, Western Region Irrigation Office

3. 5. 5. Shrestha Sr. Agr. Officer, Department of Agriculture

4. K. D. Adhikari Civil Engineer, Department of Trrigation

5. P. N. Bhandari Civil Engineer, Department of Irrigation

6. R.Aryal Civil Engineer, Department of inigation

7. S. Mitoma JICA (Expert for DOI)

8. H. Hioki JICA, Headquariers

9. K. Takeda JICA Study Team (Team Leader, O&M LExpert)
0. Y. Mase JICA Study Team (Irrigation & Drainage Engineer)
11. F. Nagao JICA Study Team (Agronomist)

12. M. Ikeda JICA Study Team tHydrogcologist)

13. N. Sambe NCA s:udy Team (Méteo-Hydromgis:)

14. Y. Mizuguchi J IéA Study Team (Pedologist)

R -2
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MINUTES OF DISCUSSIONS
: ON
WATER RESOURCE OF THE PROJECT
IN
THE FEASIBILITY STUDY
: ON
THE RAJKUDWA IRRIGATION PROJECT

The Study Team and the Department of Irrigation (DOI ), HMG/N have held a series of
discussions on water resource for the Rajkudwa Irrigation Projecct in line with the findings on
available water resources, topography of the study area and existing farmers’ managed
Ranikudwa irrigation system clarified by the Study Team through the hydrological
investigation, profile survey of the rivers, explanation meetings with farmers, interviews to the
farmers and survey of the Ranikudwa system in the study area, and mutually agreed upon to
take up the Gudning river at an intake site of the Ranikudwa systern instead of the Kondre river
at the confluence with the Rajkudwa as water resource of the Project, taking into consideration
the following facts : '

1. The Gudrung river is the most promising water resource for the irrigated agriculture
development in the study area enclosed by the Kondre, the Gudrung ( a tributary of the
Belwagurdwa ), the Belwagurdwa and the Banganga in comparison with other
conceivable two rivers flowing in the study area; the Kondre and the Belwagurdwa,
owing to the following findings : o

1} The Kondre river is not necessarily a suitable water resource for the irrigated agriculture
'developmem in the study area, since the discharge at the proposed headworks site is too
small and the river bed elevation at the headworks site is too low in comparison with
the field elevation of the study area, resulting in the command area below about GL.123
m, about 500 m south-west of Basantapur village;

2) The Belwagurdwa river is also not necessarily an adequaie water resource [or the
irrigated agriculture development in the study area, because the river bed elevation at the
possible headworks site, locating downstream from the confluence of the Gudrung and
thc'Sit (the Jabaiya ) is too low, if compared with the field elevation of the study area,
and the command area is thereby limited to the far southern part of the study area,
below GIL..105 m, where the 'irrigation water will have to be supplied by a headrace of
longer than 10 ki, though the discharge at the possible headworks site is much bigger
than that of the Kondre; and

3) On the contrary, the Gudrung river is the most suitable water resource for the irrigated
agriculre development in the study area in the following advantages:

W

2,

A
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(1) the river is perennial and the discharge at the intake site of existing Ranikudwa
[rrigation System is at least two times bigger than that at the proposed headworks site
on the Kondre in the ordinary flow during the rainy season,

(2) the river has an existing farmers’ managed Ranikudwa Irrigation System commanding
some 670 ha in the rainy season and more than two third of the command area will
overlap with that of the Rajkudwa Irrigation System, if the latter would be constructed,

{3) no water right exists in the Gudrung river downstream from an existing intake of the
Ranikudwa system, according to the farmers under the said system,

(4) almost all of the farmers under the Ranikudwa Irrigation System expect to improve the
Ranikudwa System instead of the construction of the Rajkudwa Irrigation System
including a headworks at the confluence of the Kondre and the Rajkudwa,

(5) the improvement of the Ranikudwa Irrigation System will include construction of
permanent or semi-permanent headworks and intake structure, improvement of existing
canals and their related structures, and construction of new canals, drains and their
related structures required to extend the command area,

(6) the farmers under the Ranikudwa Irrigation System are willing to construct the tertiary
and below tertiary canals, drains and their related structures at their own expenses in
line with the detailed design drawings prepared by the JICA design team, and

(7) almost all of the farmers under the Ranikudwa System agree to take over the improved
Ranikudwa Irrigation System and to be responsible to both the water management and
the operation and maintenance of the improved system.

The groundwater can not be wilized as water resource for the Project, because poor
_groundwater potentiality in the study area was clarified through the hydro-geological
investigation including review of the available groundwater investigation data in the study
area, pumping tests to existing one shallow tubewell and one deep tubewell, of which the
results were 1.9 I/s and 2.1 I/s, respectively.and performance of 4.0 I/s of the deep
tubewell constructed under the master plan study on IRDP of the Lumbini Zone by JICA
in 1988.

A-14
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3. The further pumping tests to remaining four (4) existing tubewells were cancelled in
connection with the investigation results mentioned above and in consideration of the fact
that almost all of the existing tubewells were more or less damaged already and DOI had

no plan to drill new tubewells in the study area. -

Kathmandu, August 9, 1992,

S.O\\G%—/\/

Mr. S. R. Pant Mr. Kenéaku Taklgia
Director Genersl, Leader,

Department of Irrigation, ' Study Team for Rajkudwa
His Majesty’s Government : Irrigation Project

of Nepal
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