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EBHT D EEFEFICID PAPCHRED B ERXBE KL EDTETWE A, M
B#EFEOMBEL SN INL FHEILEA L L THATH RV, BEMAE LB OTK
d. FROZHMEIC X 24 L BFEBOMAZ L0 L, BHERRLREZE ASD
AEEEZTREE L, S5 ITITEN A V750 BMITEMNERL. EEAERKEIC
DRVELDTHA,
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1 —BRiR

1.1 SR/
(1) v &

7 AANRRERMENT, dLEI2E~22BD 1 ¥ FY FERBP R LILERIC
MEL., BXodEBiz v v~ —RUOPEE, HEET s b A &, BEERIZ S~
R4 T7E, Afid s A L EE2ETLIHAEE TH S, ¥4 &L OEREHEOKIEGIT
FFICMETAEBRMINOX 2 V[T, Y4 A LOEEBIIES 2,000 m%
R AHEHEILUROGKBETEREN TS,

(2) TR

ELORPFIZILHBIZEL, FHIEZDOTNIIATVAERICB> Ty 4V F %
YEHFPOEEONN EFHFOBIZAATo TV AIZT X v, EEITEHH Tk
100~200 m {ZH Y, AT S EFIT TURZERLTE D, 1,000~
2,000m TH 5,

ElHIEEIbICHE <K 1,000 km IZRRED, HESFHRTIXEVET AT 400
km . BRI TIE 150 km 12T E %\, ELOREMEIX 236,800 ki (HARDAM &
BIZFRLKREX) ThHb,

CDL) BEARFHED-SO, WO MFARZIIED THR TH ), 7k
RRIARME FLFHFAMAH 90 %2 HH, HHiZELLHED 3.6 %iZT Xk,
o R IIHBEKE TS ), M 2BEHRELL&EBIChb-YET Ty
%o

#1 BEiXotwFHE

1982 4 1989 £

LRABRS W (Fha) | 808 (%) | BHR (Tha | 818 (%)
FH GLARH) 11,636.8 49.2 11,167.9 47.2
FEA (THRE X ORI AHD) 8,554.2 36.1 8,949.0 37.8
Z Dtk (x> F5E) 1,545.4 6.5 1,444.4 6.1
£3 . 708.7 3.0 849.5 3.6
Z Dt 1,234.9 5.2 1,269.5 5.3
at 23,680.0 100.0 23,680.0 100.0

iR @ FRAkE

(3) ST S

A ZEDORMEL, I ERMDIIZ- &) L2 2 00FEICKS S5, T2
HH, ZHIE1 1A 4 A0 60 BERITHIIREIE 25, WbwaATIT7EY
A=V TMEEFEND L OT, BFESEICBEL TS, LML, BHiticBL#
1,000 km, & T 2,000 m L EDENH B0, EATIZL D272 ) OB H D,



HETA LY F v OFHRIRIE, 4 BPRIE303C, 1 ASEBELL23.4
CThsr, BEEIZ, TAZVF YV EDOFEFLHRT 1,500 mm L EIZDDIZ-TEH
D, FFICEICIIEH TR EEISTENE -0, 246 LTI oEOKREIERIC
PRYDOEELEEZ Twa,

K2 TAZUFYIIBITAREIRE (19944F)

& (T) &E (%) _ A3 KA (m)
Bl Taw | mE | mm | ome o SRR T T R
1 234, 296 175 89 43 0.0 287.0 1.69 1.14
2 26.7) 322 215 95 43 30.1 234.6 1.20 0.77
3 254 307, 211 86 48 63.9 209.0 1.10 0.47
4 30.3| 352 246 87 42 32.2 287.1 1.93 0.82
5 288| 329| 252 90 58| 2637 2029 2.92 0.78
6 283 30.9| 250 94 67| 478.2 60.8 7.77 2.24
7 283| 31.4| 255 92 62 192.3 90.0 9.87 5.29
8 275] 303| 246 95 69 380.5 93.6 10.74 7.74
9 281 31.4| 246 95 63 246.0 111.5 11.08 7.42
10 26.3| 303 21.8 93 51 97.6 198.4 8.12 4.30
11 25.0| 300 196 91 41 0.0 - 4.23 2.72
12 241 29.0| 187 90 44 16.6 - 3.42 2.18
3t 26.9| 31.2] 225 95 41] 1801.1 17749 11.08 047

et | RME SRR



1. 2 #& - -BERR
A AEOHFITERRRIL, 1 68L 18ET (1 nvFr o) o FLT

IFARPO2D), SOICTEHRIEE L TLETIIIOE (district) »» 5, &1
NOVIZALEBE O ARSFES L BITRBMOITRER S H 5,

NEHERIL, 94 - VALHENE 4% (54, By 4, B¥ A4, 4 - Vv—
B E) 2%60% %50, 54 - by v ERITNATO VARV TR, T4 - A=
TJEFEINAE A, Y4, < VELREDIIDP, T4 AN, FEAZ ENEST
oA L, 20O2EEEII60OBHEICEAE VbR TWA,

RHFEEIZFAFETH Y, FEIIEIRDISUIMLBIFETH 5,

(1) A O

I AEDEALOZ, F460HF AN (19944FEHE) T, AOEEIZ19.4 A/kiT
H5bH, ANADO% I LI BATERICHER, HITHEROKIS X, BFEHZFE O+
v VR (BHBEEL) L VY FVEROF Y ANY Y 2 B 3B |24
LTWa, 19884519914 F TD 3N EDEFHY AL 2.6 % & HW,

#£3 RiAO

(BAL D FN)

B % 19854 | 19904 | 19944
01 | Vientiane Mun. 381 464 515
02 | Phongsaly 124 141 156
03 | Luangnamtha 98 119 130
04 | Oudomxay 189 283 198
05 | Bokeo 56 64 108
06 | Luangprabang 298 337 377
07 | Huaphanh 212 220 244
08 | Xayabury 226 185 206
09 | Xiengkhuang 163 181 202
10 | Vientiane 267 305 339
11 | Borikhamxay 123 143 159
12 | Khammuane 215 245 270
13 | Savannakhet 549 639 708
14 | Saravane - 189 225 250
15 | Sekong 51 57 63
16 | Champasack 407 453 503
17 | Attapeu 70 79 87
Special region - - 76
=) i 3,618 4,140 4,591

e . NSC (Hi#satt >4 —) | BB HERS



(2) B &
MREE & v ) EMEFICZ., ERBICO-2RRICEDVEERBIIENRT
Wb, FEREFIIEKRE CK. B, #3%0, a—v—, A#%) T, GDPDOY

60 %2 HHOTWA,

#4 EWMHIGDP
BAL 1 H Fkip

R 19934 19944F FRRE x7
RO 406,233.5 | 439,786.5 8.3 % 56.4 %
T % 125,258.0 | 136,566.5 9.0 % 17.5%
¥ —¥E 2 175,609.8 | 187,070.3 6.5 % 24.0 %
PN 14,718.0 16,637.9 13.0 % 2.1%
GDP&t 721,819.3 | 780,061.2 8.1% 100.0 %

HEr i NSC

o BIZA X, REB. A, 2—e —, FLER, BHLEDERICRON
TEY., GEELLTRNRTHE, FORTL, FA - - FAFYATEEINEEHD
FANDIENFEL E, Kb, I——DBHEIHBBEDY 80 %z &HDHB, Kkt
2oV Tk, EIRARMIMTEDREL2D L, BERBHEZLOFHZHFTHHE L Tw
o —H. BEALrOTERBIHAIIEH-TEY, INEFHIRBABETELT
W3,

FEHGAmMBLFFEHEMERS BLUEG6IIRT,

£5 XEWAM
H B BAL | 19934 | 19944 H H BAL | 19934 | 19944
B N B kwh 47.7 57.5 E43 Fton 34.1 20.9
N4 =) 276 381 i ton 1,929.4| 26036
FHE = 527 518 MR ton 283.9 158.1
FPERE =) 176 232|| R ton 700.8) 11,3327
NR =) 17 1608 B3 ah ton 563.9| 1,337.7
FNo o8 — = 771 798 W #E ton 11,370.1| 47741
S/ = 7,039 13,511 | a7 VAN 3V | Fton 19057 37937
HEE =) 34,067 57,797 1Y =) 4,260 1040
%R Fton 110.4 182.1 F/S ton 5712.9| 16,4517
ST I F-ton 97.2 151.4

Hifh | BB RS L UEEE



#6 TR

B B BAL | 19934F | 19944 H B BAL | 19934 | 19944
B N B A kwh 596.0 829.3|| I—k-— ton 5849.1| 14,3236
K # T 20.1 47.8 a B Fton 100.0 97.0
E T 261.2 187.7 A X ton 288.0 866.0
& & T4 972.0| 7,408.0

WA A

WL A 7 VE BEL— N, BEBRIGIR EREMRE 287 - 2%
ALTWEAS, ZHUISERE S X ONERE ICHET 28A0BH X212 50T
HoT, MEALDIO%LL EFHFEL TS BEDEENS X UHEERIZERE L
T,

Fx7 SARAEBIVRELHBEOEARIGE

A —A%7-h GDP AR HEE
GNP YLtk R 5

% 1993 1993 1992 1990 1993
BAAN $US (%) EREN (1985=100)
SF A 45 290 5.9 1.9 109.8

Y4 MR A 70.8 170 8.0

ol £8.6 2,040 7.8 39 137.6
2LATT 19.1 3,160 8.0 19.8 124.7
T4 65.0 830 2.0 32.6 199.1
A 189.1 730 6.5 84 .4 181.6
HrE 1,176.1 490 13.2 69.3 213.8
A2 F 900.4 290 38 77.0 199.8

HiFr: ADB. NSC

ek, IHYE - RS ERAEEFFEEZSHFETH 07225, BT LTEAR
THRAEELOEGHRLEDTE, VHEBESHIKGEEO 282 X ) 19914 DI
Ihb DOFEEE OE BT L., EREE. BREEE OXGICV 5% ) ERMIC
o T&7z, 72, 19884EICITHEE DEY - REMBELEIE, 0%, BEsE
BICHE S LT3,

KNEZEGHRFEDO DL TWBEDIL, NERED ENERMEETH S,



#8 MFEBIHHA F.OB) B X UHAL (CLF) (19934)

BAL D BASUS
32 i H A mx E% i A V63

X 464,773| 603,438 -138,665||1 ~ F 21,432 22,035 -603
75 VA 206,275| 200,797 5478||3F R % > 6,672 9,481  -2,809
4 ¥ 2 181,559 206,321 -24,762(|~L AT 47,122 45657 1465
AT =7 49,864 42687 7177|% 82,189 83,784, -1,595
H 91,737| 103,881 -12,144|F # 135,248 138,658 -3,410
¥y A4 36,741 46,058/ 9,317 HEK—)| 74,008 85229 -11,221
H & 362,286/ 241,652 120,634
HET  ElEktat B #t Vol. 157 No.9 (199449 H)




2 BELEOBR

2. 1 —f&BR

?%X@Kﬁﬁ%i&%ﬁ%u‘*\kﬁ\FW%U:?%JU:—E—%ﬁ
&ﬁ%néoL#L‘ﬁﬂ@m%ﬁﬁ@ﬁﬁtﬁf%nfsb\iﬁﬁiﬂ@%%
%%%%waéo*ﬁuvw%*@ﬁ#u%%*%ﬁ%ﬁiﬁénfwéoﬁﬁ
@*wiﬁiﬁiu\maﬁ~wmﬁb>F%éﬁ\%*ﬁﬁﬂ@iﬁ%%@tb%
B FOEEEIIRIOEAEIN TS,

*@iﬁimﬁﬁniﬁofwéﬁ‘#Aﬁwﬂﬂﬁé*ﬁ@z%ﬁﬁt??
f‘m%ﬁmAwﬂm%%¥iﬁﬁﬁ¥%Ebfwétb‘ﬁﬁfu%ﬁ%&iﬁ
i@ﬁiu%b&wo:@l5&$ﬁ%%@%étb\ﬁﬁ@*&%ﬁﬁuﬂﬁ%
&%ﬁéifuuéofzgf‘¢¢*@%X§mﬁytfwé%®®‘m%tt
T%lﬁﬁ%?%%%&wﬁﬁﬂééo%®tb\%%%K%E&ﬁ%*?%ﬁ%
TETWZRW,

*uﬂ®ﬁ%&tf\Fﬁ%ﬁﬂv\iﬁ(éoiw%\$¥vﬁﬂ)\ﬁ
%\Eﬁ‘H—E—%®Mﬁ%ﬁiﬁénfwéoL#L\&ﬁﬁb§LTW6ﬁ
ﬁﬁlﬁ%ﬁﬁﬁ%@%ﬁ%tiﬁ%@%ﬁd&&ktfﬁkfﬁ%f\ﬁﬁ\%
HEEEDE LTRESATVAELDIEI—E—DATHL,

%9 TERFYOBR

{efEI#E (Fha) IX & (ton/ha) = (Tton)

" H 19934 | 19944 | 19934 | 19944F | 1993%F | 19944
237)] 580.2 668.3 1,411.1] 1,792.3
* 538.7 600.0 2.3 26 12506 | 15770
FyETIY 27.2 46.4 1.8 2.0 476 55.8
¥ H 14.3 21.9 7.9 7.3 1129 159.5
H¥EBLUEHE 15.0 16.5 8.4 8.6 125.1 141.4
TZEY 54.2 52.9 145.8 124.6
Jarz by 3.2 2.5 0.7 0.7 2.2 1.7
A & 5.5 6.3 0.8 1.0 4.5 6.0
HAEE 5.9 5.0 0.9 VEJ 5.3 5.0
A= 7.1 73 4.1 4.4 29.2 31.8
A 7.9 7.2 0.8 0.8 6.0 5.9
FryFE 3.4 2.8 26.4 23.7 89.6 65.1
a—k— 18.9 20.0 0.4 0.5 76 76
S 2.3 2.0 0.7 1.0 15 1.5
Hifr © BAE




2. 2  HADPVEE

54 ZEICB A PANVEEL, RIEO— (SMFERO 2 %ERE) 158
AR o nAD, MBI VT Y VERRY Y 7y P BREOFHES
;mmﬁwaw:<ment%%tm%énfwaoL#%\%ﬁmuakgﬁm
LTBLE. Ak BEERERFERL TRV LRSS, LIDTo
f\mﬁﬂﬂﬁwimumﬁﬁém%ﬁitu@mﬁ%twﬁﬂm%ﬁ%%%#B
DOENEHBICE > TRV,

:@lﬁaﬁm%-E%%%%%%H%M%ﬁéﬁﬁttfwéo%n@iu
%%%ﬁ%%@%ﬁ@ﬁ%ﬁ$@%ﬁ%ﬂ%&%@KLTBD‘%E%Lfﬁ@#
ewﬁﬂ%mbké&iik&ofwéo%R@ﬁﬁﬁ%ﬂﬂﬁ@ﬂﬂm&mﬁ«
t%ﬁb\Umfmaﬁﬁ%@mﬁ‘ﬁm%%ﬁﬁ@ﬁ&@@iwﬁ%%%<%%
L% h,

AP HEEE B b 7V B AL, RENEBER;KE, ThTT4 A
E@ﬁﬁ%ﬁ%%%&%@utfwattén\%E@ﬁﬂ@ﬁi@ﬁ%%%ﬁb
TWhhneEZLNA,

:@i%&%%%%%&%#étbu\7ﬁx@&ﬁuﬁﬂﬁwﬂﬁ®M%%
Eﬁ-%%m%ktfwéoﬁﬁw%%aﬁtbf‘ﬂ%%ﬁ%%#v%&%&ﬁ
%%@Lf\mﬁﬁﬁkﬁwﬂ@(SﬁP)@&ﬁ%%@&%ﬁ@@%%t%ﬁ%%
TTwh,

#10 KROEEBEHEI

Vet #& (T ha) X & (ton/ha) H PR (Tton)

" H 19934F | 19944 | 19934 | 19944 | 19934 | 1994%

W O fE 350.4 380.9 2.6 3.1 9214 | 11977

PAHVHE 13.0 11.0 35 3.4 45.6 37.8

Bz & 188.3 219.1 15 1.6 283.7 341.6

&t 538.7 600.0 2.3 26| 12506 | 15770
WA . BHE
2.3 # E

s+ ZENSEL. HEABLCARHEERL LTOEMD S, FEXRLL
TORREIIED THEY, ZOEHBE LTIE, e L CHRIBTRE 22 T HbIZFRIEIC
ﬁmén‘%ﬂmmﬁﬁwﬁﬁﬁﬁﬁféazt\@%ﬁ%éﬁtLTMﬁ%@ﬁ
WA HBWEE THL I LEIIH A EHEESNS,

I aVFVARINIIEESBICHASR TR I EPL AT, B
B SWTHRAIRXJDIFIFEAEEVEVR




#11

FEEEEDHK

BAT 5, TR

H H 19934 19944F
X % 1,134.2 1,168.2
Lo 1,019.8 1,081.0
23 1,642.8 1,673.4
WEB LUFE 125.7 141.6
7% 10,0911 10,696.6
HIAT - BMRA




3  FAh A7 VHEDPANCREERGS RERREE

PRERIFIFR 4 ESHICP /FOERE NS, SRS AE LV EEER
EHELTRELREGS ), 7+ 0-FHL L TRELZODTH 5,

3.1 FHEOCBEBRLHB

TALYTF v IRV F A - A7~ ( Nam Souang ) #Xid., KEFEE T #b
BREZEORFEEICBL - BEEHOMBKTH 255, FOEHD-DIZIE, DF
L A7 VELADYIEIZ L BKEHER, OKBERy b7 -7 0ER, QkEbEIiC
BERINDIRELREVLETH S, BHEBROBROELRIBIIRABIZ L 24%
ERTEEIHMELITo T b, 20 L) b T ER Iz Kiho Kko— % FIH
LT, B2 KBIUEL T, MEBOREKE LTRIEL, 3MERZBOTWVEH
Xbd 5,

AT NIE 1978 ITIRMAE AR U, 198 24E 1ZBUK &% i 7 & 45T & 7255,
RELROIEETH 5 HFARMITREW 2R TRINZ T T, £AHERO—E
BREE I, FARKOERIREE L TWE R EORKRLEIREIZHS, Lo
T, ThODORERIITBEICEBELZBEIVELTVLIDONERTH) . FArOHBIE
RMRELHBARCERETEREZ RET L L TREZET L0 L 7+ XEBH
THIBT LT 5,

LRTIE. FLOKEPAPCHAE LTHFATHRIK 2,000 ha D20
fE2FREL TS, FADBUKY — FOMEEIZINZ T, A AKEROYEE
AR EINTELT, WERYTLAIKEE L TERCFHEIS A TR W, 207
O, WITKFRELHLERD, H10 km OARBEZICEMICEREL., —H{e0fis
FAAELTHHLTWwS, FAEBIZL > TESNLKIEE AKBEAZGOEM L. B
FRKBEEZPADVPVEBEIIEZ, EEL-THEICIEVELEELY L5
L. BREFHOWE,. BROEFUYE L BEM L2 ERTIIOTH A,

ISEBNMES NZKBIG VO RAD BRI, § TR ERM SV N2
BOMBEINTEY ., KUBFEERICH o CEEBMEZIA L., Mk ol
BRI NLFTETH S,

ARHIROARF #IZIE, HBE> O BHRE R, BEREASEID A DN B L 5
TFLTAML, FAIBREZED TETWARRICH A, 74+ AETIEEI AL BIERD
EEEE, BEEAORRRESEELRETH ), KETOAEER UK B
BERETET DL, BRIIDVAPTVEAZZFE > TWBEDOWERETH S,

10



3. 2 FHE X D B R SRR

TEN S MX L, TR 2,000ha T, 74 - Z4JIl ( Nam Ngum ) IZ[725
TR PEM L SO FE 2 CAREBECEL - BRTH Y, BAETRY ORIE
rFERELBENET N TS,

FTENZBX OBEEZ T EONT, LT XS 2Bk, B, &HiE5REHE
'C‘%Z)o

@ FHEx S A %9 2,000 ha

@ BXES "EL 300~800 m (KKK &)

Q@ EFFHWE X 1,600 mm

@ FEFHRR : 26°C

® ¥ - WY CWE, 4~10R. %M 11H~3H

© BfRHETE . B.NADI B.PHOSI B.NANGU

D BBER (% 2,000 F

® A D K% 1 ha BifR

@ +#FH DI NAIMERAH, BRI

0 BEERE - WHHEEH BE NS  EEHIMERW

Q FEEEY K, B, BX

@ EFEMN - KE FA ATV FA AT YA

B kHEREE  BEBE

@RS T75 D ENEL13E DAL ., EALE10%. BAKR0%
3. 3 HEME

(1) F A A7 T AOSE
BAE, FAaidsKkEoa 7)) — FaiE, BAERT OB T, =B14EIC
HolHRNIRKOERE 25TER®EZLL. KL EBO TR 2WIKERIZH S,
TROKOE T — M SELTEY . XBOLESS 5,
Fh A7 VY LADFETIILTFOEBY TH S,
5 LEFETT
- Kbk E 4+ Hm3
-AEKkE 2. 3FHAm3
A AT L TANIAT

AN . 22m
A ©1100m
- gk &= :250m3/sec

TAYBIZ L AHRIEULTOEBN TH A,
- BIZ X B KIEOHERR
CBUKT = S OB X ) KREO RIS REL 72 %

11



T AYBIRRETE TR, BB ERB L LB, TR
DHIRERDOEFRE L BARRE L RET 2

FRFTLIAHBEORL Y MILTOEBYTH S,
AR TH B koS E
- BAAR L oY
-BUkO7 — + ogE

LERARII, A—F LB W) FHELIBWEE, HEITEM 1,000 ha . B
FIIRELED 1,000 FLUEICRY, BEEEBIILAD  Hib2 4D 15 ki I2RA
DOLEEINS,

(2) TR D # fig

PADNVIIKEE 30 km OTBEIZE D 2,000 ha D EMATHEICHES N, &8
WE, RRICFBESb 6305, STEOEBIZL )., REESEX—LE 2,000
F> (1,000 ha X 2 F¥) 256 "HifE 14,000 > (2,000 ha X 7 + ) ~WEL
AT ENHIFING, £/, KEBERBICEZRINAEBEICI Y., £FEYRE., HAK
E0RH o515,

XK B i H

- KEBESEIEEIZH 3 0 km

KBS A TIEKREIZLoT6 ¥4 TER A
- KERHEEIE KR R AL T B

KL, EREEFOMNT R D%

(3) BT

Fh, KEBEMREIBXEERVKERSLE L 25, BENEETIESH S
A3, KEERIZOWTIZAFIH V- TR ENTE Y, ABROBEIZZD
TIW=TIXoTRINTVwE, KRKELTIE1 T —X 7,000 $v7 /ha HSBLILE
NTwW5b, L7z85o T, SHBHIBIIEREINTD, ZOMBIAREEZD, A
WEOIREDOTTHEITEE - ILRENTWLETETH 5,

—H\ FuH AL MIPAPCBOEREET SN, Ay v I HFEEET L%
E.BIES ATEEEOBRMICEI D EE IR TV,

A7V TIRUTO LD 8RRl EIT NG,

KER, WSRO RERORS
OKBSHEFFE TN (REROAIURS, Veithe)

AR DHFFEE R P AN CHKOERE R T 0y oy hoEFEIL, L
TOI) BB TiTbhabned 5,
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Consultance —I,__| Project Director |

Watar Usa Group Organaization
BOD Committee
[ e
Deputy WUG Qiiief
— == ]
|Sub-uuuc;mu;| ISub‘Lngu]Glouxl [Sub-uuemcmupl IS""I""“G"’T‘I
rwmlxmj | SUG-B(1) [ [S0GT | | SUG-D (1) |
I 2 | > | | 1 | @ |
l S 1 | a1 | O 1 ] @ |
I [ ] T Com | @ ]
T ® ] | )] | [
I © | T © ] [ ©7]
[ 2 [ S| @]
I Member I I Member I Member I

WUG = Water Use Group
SUG = Sub Unit Group

70y xy baEEHEEN

Deputy Project Director
[ | == ]
I_Qnall_l [Tz Canal 3
Member Member Member
Member ‘Member Membes
Member Member Member
X 1
(4) HVEEAL v 7 TR

EEREA V7 7B E U TKRBRICEZ SN EEIL, Yok, 1%
HEEZ: SICHA S, BMEEOYE. RELTOHHBRREIIFSTIIOLEBEbh
o T, MROFLMNIIZII 2T vy — 2@ L., HEAYE, EiEKE,
A CEOESHICFHET A2 L 25HET 5,

(5)

SHEERBA V2 - (%)

AEEORELEIL 2 F£/IZD 72D, AFEIE, FASHAELR T AEEESH
NEHE L THANEF S Nz IC,
L. FeERTHEE 25,

2 K T B %

EABFTAEIC I VEBOR I -7 2HE

24H

34H

44 H

54 H

- SFAPS
SENM-YILE
EHREEW
C EREETRE
- EhaxatiR A
- ERLES
M LR E

o

s

S AERNTOBRMEE

A BAREIRB I 23 TR D%
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3. 4  ETEEREN

TEOERBEIE, BHE (MAF) BT A22ANVEIHLT 2,
FSFHAENCBITLEREOBBIEIN2OLEBY TH A,

Minister of MAF
(RMAKE)

Deputy Minister Deputy Minister Deputy Minister
(BhKE) (BIKE) (AIKE)
Dept. of Irrigation Cabinet Dept. of Adm. &

(IPADINE) (B B) Personnel
Dept. of Meteorology Dept. of Agriculture (RIEASER)
e & Extension Dept. of Forestry &

(7\%%) (}%%%&%) Environment

. (FMERER)

Dept. of Livestock &
Veterinary
(BEEER)

2 =HEHREX

3. 5 FREHRR

TA A7 VHXIE, BRIV AU F X RS, KEBEE T HEELR ED
RAFFEIZEL-EREEFEOHE TH 245, FOEHO-DIZIE, OF L - 27>
FADYEIZ X AKRBEHER, QKBERY b7 — 70, GkEb X I2EM I n3
RELREVBVLEEINTWE,

IR 213, RELROEETH 5 SKHREREDO—50EE ., BAHS s
FELTWA R EERZREBICHY) , BEREABHLBIELTWIDNEETH
5o FADYIEIL, RBRESLBRRVERAEGREL RET L L TEE2 TS 2
METH A,

TR AL o TRONAKIFIL, BEFRKEEE DA ST,
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CELEBVREEEZL /L, SATARAOBEEHBO%LE, EROEFE EL
WHEHALEEBR T30 TH S, Tk i ER, BREASIHAR
BEMRFLT, $TTICAMLTETVARRICSH S, KRUHREEDD DAF
FVv—7 (EHHAE) WHNHETEH 2B SN TE Y., URIEALEELER
BZOZOEHMAEGEIAL . 20 FEERE SN XD FEL, f8E%
HOTWA,

K7y M, KEPTTIZBERZ IR TWA YD, F¥ARUTEKOOSE
EARBERLEDNSRHBETRELZHEIMETE S, SFETRBEEOD XA ES
2FPUPO1F4TF MU ANOHEZREL > TWA,

LEROLI LRKELS, FHAEE LTIE, K70 27 FHAHAEDGrant
AdIZE W ERBEINWLZ EZHFEL TV,
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4 A7V - A ABXEMER

W
=
Elill'
H

4. 1 FTEOFER

AEHHONRE 2B L7 >~ - B AWK (Muang Kham ) 13, BEE Y4 22 F %
YOIE, AL MFALEREEYETAI 27 7 VIR (P. Xiengkhuang ) IZf7 {8
L. BEAR Y77 (Phonsavan ) TIDILE 40 km IZEAA B TH S, ZHD
ANANNZ X 2 A TH 3,000 ha DEEBEBIDH L L BB SN TWE, KR
1131978~ 19824F {2 T T AN RER A E S S . #9650 ha DAKHAHE SN
oo ZOBREVARKICED, BRO—ERIIBEE L, #EHIuEiIcy . |k
P, EDIRRL e 7-7- OHIRITTREE L, AFIREE D EEAE D & KIBR HRHEE
THRELTWS,

T, BNOBBEE,P CRROBEIEATEYN, BEIADNVEEOE
B, £ V7 SOERPBREAREE > Twh, KHIRIZIZBERI LTV
VKB H ), 7o, K2 EDOFIBIZX 2/ A 2SEHE (20~40ha) AF
RABCCRBHEPLOE D ANT, BTREHABICE s THAVHIZER I NT
BT WA,

AHIBOERDKERKETHLF 4 - 7 4J)1E, EABIZBNTS 1.0 ~ 2.0
m'/see DWEEZHLEVFLRIZFHAINTES T, BRIZZOF A - 7 1 )| kol
DRFELTHATAHZ EIZXD 2,000 ha DABPAFVEREISTETHS & L,
BAERFRWREL 2o T ARMREROES, BREAOERRELRAS LT
Y-S

BAES A ATid, dLEBILE T OB 2 RIC X 5 FZAERER. BB EEHELIA
CATObNITBY, HFHEE, TEREPFHEERFELENA TV S, RO .LE B
ol VX — VERIGEWABX O ERIZ, WEELGIRICBE L. BHETAEFEL
TV H, ZDEREALRBAEFHIIR->TE TS, F7-, BEEORSH 21,
RO IE TRABEH L L TV BARSEFELBEDTWAE IS H 5, &
NOoDRRIZMELZKEICEZLZ E2FLEZLTBY., 20700 FHKEGRILE
EE3NTW5E,

HOEFA Y 75 ThHEK, $H % EORBERI RIS TH Y, F 74
ROBDR ik B D o 727 DI b ERLL TB Y | BRELYHI L
ENTwa,

74 AEDA BRI, RBIED A DR OBIRRSE R LT, i A
Y77 OUHFEIC &5 RANEAIEL . SRR, EREAD LT~ B2
EFLEZRCEATBY, ZOHMNZRLTRELAT Y - 5 AKX ERIEH R
B2 5 BARBRF OB 1 2 L T 5.
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4. 2 FIEBREXOBE

(1) BB L O#HE

FHE R MRIE, BT 4 2 F vy L LILEICERERE T 200 km. BEE
LTIt 380 km (EE13%5, 7%5) OMEAT, THREIZ =277 VB ABICMNE
T 5, wXFIE, #EidF L -~y Ml ( Nam Mat ) . FEIZESE 6 5ic8L, L&
W A A 3,000 ha ASEIBHE 22 5,

(2) KT

AHXiL, LHOILFEHFI»SHET AFA - <y MIEXRKEE LT, F4 -
74JIl ( Nam The ) . & <> JIl ( Nam Man ) . + & - 74 7)1l ( Nam
Tian ) DEXFRIC L o TR SN HREBOZM T, WHZIICHE T /- BERO
EERTHE, XOERIE 560 ~ 620 m D&EHEICH Y, HEITHTIEo— A
T, KHOKAFLIZEL, MMEICIBEL Tn5,

(3) [ERR

KHIRORMGEL, CHERPDIZ-oE DL L2 00FEMICRGSENE, ©H)
W1 1APS3AD5 H ARITHIZWE & 25, £ FHRIBIZ24C T, EHIFEH20
C. Y26 CTH 5, FEHOFHBEMEIL 1,600 mm T, WD AFEHIE 200
mm. ZHFEHT 10 mm TH A,

(4) BRI

HHTAZLF Yooz vy VEOEHTHAEVYY 7 o iliE Tl
340 km, EE1 3 5L 7THZ2FHLTWAED, IUIEHEBRZ 2 —HIEHFINBS
TRAIIEBITIED & 25, ZOBRBIIIRATIG T, 19974F ICE MK T+ 55
B TH 5B, LA o THMEBPTHICBIT2EMLBBETFERE 2555, RIS
BRoTCITALYFXY =Ry Ty VEOBENER | FEEGESNA, AEHRIZS
FoTwnsh,

¥, RV T RO A7 Y - HAHKRETIE 40 km, SEBKTH 24
BEEALDD50%UEXBFBEIZR > TWa, XAOBEKIZ, BB 2 2EE
6FBLLTHIIMEINTVEY, FOMDOEKII—FBFEL HAHLODITL
A EWTET, WGBTS 2 8B E 0,

(5) + R R

X Ao R 3,000 ha 9 5B, 1,000 ha »VKHE LTHEEATY
Bo £DH L 650 ha 1 E19784EIZF A - =y FIEKIEE L2 ARNVEEOTFTT
FZFE S N7 FRDA 300 ha EREMEESRBE»SMEL 2T, BREL-AH
EE3NTWAE, LaL, HICIEEIOKEIET L, DA EHKISIREST S 7-
DR HAD P AHCEFEIX 200 ~ 300 ha £ 5, THUAMIEAKIZ X 2 BEREAS 500
ha, PvETDIY, BEIETHEINL TS,
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(6) I EER DKL

FA -y PRAVETE (1978~19824F) &, BUKIE3 » Fr. # k15
km (—8ar 29U —1F) OBEFSEEFEE LTERIN, 700 ha DAKHIZAADS
WLTWA, 2 KKK, 3RKERITHTERAGICE > TEHE N, T KHER
LITRTERBEOEBETITb NI,

COENITHEEREZEI N0 E LT, RE-DIA 2 » 7. IRKEUK
D2 »FiHD 5,

T A -y MPAPVIERITEEFZISEEZRETB Y, NEOBBIZIZED—
AR E I N T ERTENEAEATYS , EHICITHARERZRLTEY,
TN OMBROBEIBERPLEE 2D,

4. 3  HEFEOBRE

(1) FHEO B
EXRBROEEREATH 5 BESTMO EEHm EO—RE LT, RlxOX
B, RARROEM~NDORERME, BREAORAMBEELR BN L T2 EEHR
ETEAERZREN Lo Twa, RETE#IRIL T4 AEICAHE L. R0 ZEH,
53z v sy ROWES~BE LRI L 2N L TH D, FtkiRs,
THRI U=V 3 YHIED b2 D KM EAOBEIED - 0 0 SEEBEN 2 5 U1
EEYED- DDA > 7 FERmAETH 5,

(2) SHE O

A#X D REE TEHEXREME 3,000 ha BEE»ADVKE 1,000 ha, K
JKH 500 ha, ME 300 ha. H##h 1,200 ha ) . BREEAFK 2,500 F (EH 1.2
ha/F) IZBWT, AWK EE., B8, HENOHE, BREESREr Y & —
LR ERT L,

AFTEORAREIL.

O BEHEE CKERERR CESUE. #3k) RUDADSVIKEE OB IHEM, o

#% (f8IH 1,000 ha. #i#% 2,000 ha )

@ B4 V77 REROER (BREREL) . HAOKRKIEEER

@ £ EIRA CBRER - K. BT R

O EFA V7T  BREBYUEL Y 7 — (BB, $£2)

® HERFEE CEEBBRMOENR, RBRABOEL

© At 21,500 & (BRHRR., BEREAN)
FTH), TNODEEDOEMIZLY, FHERZH 1,000 FREAMEELZ &
BTE5, ILBFRROTEOMA, HFEEARORY S HNE L TW5,

18



[EERROBE]

- ERHER (DA HBIER)

- BUKHRTEIH

- JEHTRR

- IKERUIE

© TKEEHTRY
- RE B

- RHAT - INTARER - B

e BE Rl ol G M A

4. 4

HEE AT

. 3,000 bha

D27 ETR
S 1aPr

g

"7 km (50 %)
237 km
45 km

4 7 fr
1 %Pk

. 35m,

©25~30m., HEE 1.5m

ES 35m

BEATHOERIZY o TE, RO L) 2BARFEITENOD LT

%o

TFHz2&E%

OLEEOBMIB N EFICETNT, FWAEI v Y a VIZE 5SS /WO
@LrFEICETVT, BERAEZTER LFEE - BROBLENEN 2 R_E

QIRESN-FEETEIC L - THAREEFHAE L FEH
DFEX0ER (BEELSHHEE)

2B, BEEOERBEREIE, Yo r 7 VBTHEN, TOMBEFMREIA

PORDBHOTIZERE NS,

AGTENZ, TTF/STAEE L TCHEBEESERORSHE L ORE, BinEE - &
AEOERELEEL L TITVY, Phase 2 ARICBVWTHEINFEOEEEZITI). SHIZ
EEEEHNICL > THEDERZITHIFE LT 5,

£ K T

%

14 H

24 H

34 H

44 H

54 H

F/SiRZE
* Phase 1
*+ Phase 2

s

|+

BHEEEHN
- EAEETRE
- Ehigx iR
- ERLES
M LB

s

HH

TAAENTORMER

HHHH BRERB T 2 5TELROES
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4. 5 HAEHOHR

AHIFIE S+ AEOIEICN BT A 277 VBIZH B, KBV s b F
LAEBRIZEL, KEZHM TAEE 7T HIITA b FA L DOEERE 2> TV
OBREORE LT ABRIKTHSL, NEREIZIET I Z P FALDRBEOERE 2
D, Vry—IVERIZFEBHIZD 2 o7, ABRSEMXIZEFHRER R 7 7 0w
POILEN 40 km 1ZED L7 ¥ - A AR T, 1978~19824EI2HFTH 650 ha
DPABCEENIEREI Nz, Z0OH, WEIZ X 2 BHOBIE, » AV
FEHEOMER ETRERLENTELTBY., BOLBELZES-L TRV, 20
720, MBI BWTIIREEERTM ERCEMEBEBILO - ICEERBR
HiEA Y7 IDOBBANREREL oTWE,

F/o, RBOINE#IBIIIRER, O OBEMEREFE L TWwAZ iz, W
BRI IR RATERK % g, (IR TR 2 L CAETA %2 &, FE e
WAL T 5, SR BOMIMT, IWEROFHROBL, o -2 3 > 0T
ZERBOFBALZIZOLTBY, ZORSENEIFEXRETEOESREHE 2o
TWh,

—77. AL FEERRTRELRKER & HE - W - K5 CRREICET
N-EHEREZELTBY., ChoBFEOBEEZFRICL VA 2,000 ha XK
EREBFMEPATCRIZIREBED o TWwE, THOORREMIFITIERMASIZLY.
NNRET- DR TURFIRIZ X A/ 7% (30~60 ha) BIZEAT 300 ha 1F EFIAKDE
Ml ZBPHHEATE TS, SHMBRIC L KB RBRETIZ 2V,

AETETIX, ZHIZBWTD 156 ~ 2.0 m'/sec DKIEZ S DF A - 7 4 JIIZH
AKEZEZ LT, # 2,000 ha ORI, 150080 BAMEEE L. B
RE, BEEAORENOEFILERAL LD THE, T7-. EEFICH L. B2%4
BEHEBEEFRA 7T (K BE) . HE10 75 (R, EEREII2 =
TAEYY =) FEREHL, BREGICEED 2V EF FERER D BT S 3iE
ET 5,

AEENE, PADPCBICBWTT TIIMISETES RSN TE ), BAakH

EWE RS9 & LTWAEA, MBE O OBETEER TEBAL T, 474,
FHEERZ D 5 L THADOEN - EEBHEEHL T b,
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5 FOMEH

[~ 7 BRBRRETH]

FETENZEBXIE, EHT 1 20 F v 0L HH 45 km 1IZH Y, EE 169 ~
180 m DM EL T, FABEMAIZ 1,920 ha ERBFELI O TW5E, AFTEHM
ZWNTWAHKRY - )Vl (Hong Pheng ) EHIH I /M S L, KiFEIIgZEICHNI &
bho L7aHoT, KiEEHE & LTH~NY 74 ( Napheng ) OdbflicdH 244 - I
YJII (Nam Gnong ) 2¥IREE L, 7RV IFFHTHHETLEEE 2o TWw3, K
IRIEFY 3.6 ni/sec TH N, BAKTEEHR 2,000 ha DPAFVHAEREE L TidHES
A HDTHA,

COtEIX, bEbEF A IVEIEEHEO—BRE LTETEEIN-LD
Ty DPAPCHKIIBEDKRAZFHT A5E TH 5, BEEEE 2 APV EHE%
BO-2OF /STEIZ ADB OBELTERINTBY., UHMITF TREBFEN
TATEINE 720, FOEITE2Fo THADPVEE D EEWICEDLNLEREIDT
bHb, TAXABAIL, KN BEFHHEREICIIOAD BEELSH HFEICL LA
XHREOEBEEATV S,

DFICAStR O ERZ R,

%%,

'./}
A

Vf/// f

; e =
‘ )
Q
\ Dam
£ TSOSER

(X2
0006
\ ]

X Rcgulation Pond
0 \

70V
5
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P breds
X
OO
o aTe e
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Plm. Oreanization of

Deputy
Minister

Deputy
Minister

Deputy
Minister

Deputy
Minister

Dept. of Finance
Dept. of Account

Dept. of Planning &
International Cooperating

Dept. of Agricultura
Dept. of Soil and Fertile
Dept. of Livestock

Dept. of Farm

Dept. of Forestry

Dept. of Irrigation

Dept. of Mcteorology &
Hidrology

Dept. of Infrastructure

Dept. of Agricultural
Machinery

Dept. of International
Coopcrating

Dept. of Agricultural
Coopcratives
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6 FAEITRE

B # .3
HE & 5 B @me)| e Bl i HiE i £
1 |77 28| # M nNryay Nray | REBHE
2 [H.77 3 () B H NRray Nraz o |EE - aKB#HE
FEFRBHIUE. - BAL &

3 (H 7704 (K| Nvar [YaxvFrv|danvFor |[BRBREEGER
4 |H. 7.7 5 (K) o HAREE AR, BIRIRR & ik
5 [H. 7. 7. 6 (K) » FRET Fa - X7 HRBMAE
6 |H. 7.7 7 (&) ” BOGRIEE & 13k, RRHIUA
7 |H 7.7 8 () ” »

YAXvFXy| Nray wghin ([ REBEHE
8 |H. 7.7 9 (A)|v1zvFar | RoHdrr|ary - o |#E - BABH., 47> - PABXBLAZE

& M XEHRE

9 |H. 7. 7.10 (B) RKrHdrv|ary A XBEBAE
10 |H 7. 711 (K| FrHdr | drzvsvr|vrzvsrr |BE, BUREMEGHER, SRIUE
11 [H 7. 7. 12 (K) ” Fao- A7 BKBIMEE
12 [H 7. 7.13 (K) P "
13 |H 7. 7. 14 (®)|V1xvFxr| Nray iR HARERE#RE, BY
14 |H 7. 7. 15 (£) B H HEHE - BARE
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7 WREFEVAEL

(1)
H
i
A5}
KH
RE
YEIL
o2

aaki

HEx
=HB
EE;
LN
(i
HiE
AT
PN

HAEH

Takahiro Ohta

Tsutomu Watanabe

Khamphanh Sisouvong

AL
(2)

HiH

7 A A E1

Langsy Sayvisith
Akhom Tounalaom

Alom Thavonsouk

Khammany Khamphoumy

Thanouay Ounthouang
Khammay Vongsathiane

54 AERMEE v etERME

7 A AEKRMEE —HHFLE

T A ZAEKESE —HFHFLE

ERGOEER »APCENZK
EIRsG I EXR REBMETREMK
m=HMERAH BAEEDL RBE
EIRH O FXF RERREHDET REBAMGH
RMWKES Rtk @R ELIAREME
Production Planning Section, Office of Agricultural
Production Programs, MK ES

Liason Representative in Vientiane, Mitsui & Co., Ltd.
Head Clerl, Mitsui & Co., Ltd.

W74 - =X . x— FH

%

Director General, Dept. of Irrigation, MAF

Ministerial Adviser Head, Committee for Cooperation &
Investment, MAF

Deputy Director of Cabinet Office, MAF

Cabinet of MAF, Committee for Cooperation & Investment,
MAF

Deputy Director, Dept. of Irrigation

Irrigation Engineer, International Relation and Cooperation
Assistant, Planning Finance & Cooparetaion Div., MAF

Boun Oum Douangphrachanh Deputy Chief of Agriculture & Forestry Div.,

Khammeng

Kongdeuane Nettavongs

Thongphachanh Sonnasinh

Khamkone Phayoudone

Somchit
Phoukhao

Vientiane Municipality
Chief of Nam Souang Project Office, Dept. of Irrigation
Director of National Library of LAOS, Ministry of
Information & Culture
Director, Dept. of International Economic Cooperation,
Committee for Plannning and Cooperation
Vice Governor, Xiengkhouang Province
Chief of Provincial Agriculture & Forestry Service Office
Irrigation Engineer, Xiengkhouang Province Government
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8 PREHR

(1)

i1

- 1:5,000 #EH  (F& - 27 VH#X) 3 %

- 1:10,000 #IEX (P. Xiengkhuang Hbi%) 9 %

. @] (P. Borikhamxay %) 8 XE

- 1:20,000 #7ZK  (P. Xiengkhuang #1383 X UF P. Borikhamxay #1J%)
8 X

cF A - A7 U AEER 8 %

cF A AT VRADVETE K 12 %

BASIC STATISTICS about the socio-economic devlopment in the LAO P.D.R,
C ommittee for P Lanning Co-operation: N ational Statiscal Centre, 1995

PUBLIC INVESTMENT PROGRAM 1994-2000, Government of the LAO

PD.R, 1994

T DOMER—K
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Nam Suang 7 4l

FED Nam Svang ¥ LR —BEEEXATWVWE
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9. 2 A7 -h s R R

Xiengkhuang WL IR BEHBOITE A LABMRLTH 2

Muang Kham Fi bl S HW EREOFL
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APPLICATION FORM FOR JAPAN'S
GRANT AID

Rehabilitation of Irrigation Facilities and
Agricultural Development Plan in Nam Souang Area

THE GOVERMENT OF LAO. P.D.R



APPLICATION FORM FOR JAPAN'S GRANT AID

Applicant:
The Government of Lao People's Democratic Republic

Project Title:

Rehabilitation of Irrigation Facilities and Agricultural Developnet Plan in Nam Souang
Area

Economic Sector:
Agriculture

Project Type:

Rehabilitation of Dam Structures and Waterway

Total Project Cost:

UsS 310,600,000

"Responsible Ministry:

Ministry of Agriculture and Forestry
Lao People's Democratic Republic

Implementing Agcnci’:

Institute of Irrigation and Microhydropower, Ministry of Agriculture and Forestry

I. PROJECT DESCRIPTION

1. Background

Vientiane Province, whose plains extend up to Central Vientiane and which forms the
largest granary in the country, has an arca of approximately 2,000 km2- The Vicntiane
Plain providcs a suitable agricultural location, being adjacent to the Greater Vientianc and
for which agricultural production has bcen done quite aggressively on carlier ycars.
Although paddy production in the Vientianc Plain has becn improved much lately, there
are still shortages (about 100,000 tons/ycar) aad fluctuations in harvests owing to lach of
irmigation facilities that will supply and controt water. In this respect, the Nam Souang
Project, located at about 40 km north of the Vientianc Capital, was developed to provide
an irrigation system that will not only raisc the standard of living of the farmers in the arca
but will also ease food shortage in Vientiane City by utilizing the water stored in the
reservoir for irrigatiion of 3,300 ha of potencial land area identified 10 years ago.
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ConstructxonEnterpnse No. 2usmg OPEC Fund n 1978 for heavy equxpmentspare parts
and workshop equipment. The construction of the Nam Souang Project started in 1979
and was just partially completed in 1981 due to the shortage of funding. Consequently,
water stored in the reservoir cannot be utilized for irrigation due to defective canal
facilities. Moreover, the downstream portion of the spillway is heavily eroded and the
safety of the dam structure is seriously threatened, especially during flood season.

The Government of Laos has requested for a cooperation from the Government of Japan
in the undertaking of countermeasures to ensure the safety of the Nam Souang Dam and
to execute as early as possible the development plan of theirrigation system of the project.

(1) Current Situation of the Sector

The paddy production of the Vientiane Plain has been much improved lately but
shortages and fluctuations in harvests are still inevitable because of the lack of
facilities that will supply and control water for irrigation.

(2) Problems to be solved in the Sector

Stabilize and improve annual rice production to self-sufficiency level for the
inhabitants in Vientiane Province.

(3) Necessity and Importance of Improvement in the Sector whichleads to the Formation
of the Project

With the rehabilitation of irrigation facilities, a regulated irrigation water can be
supplied to existing farm lands and to potential farm lands that could be developed
for prospective immigrants. With this water supply, output of paddy harvest will be
eventually enhanced.

(4) Relations between the Sector and the Project

The project is one of the agricultural development plans to improve food production
to self-sufficiency level.

(5) Reasons why Japan's Grant Aid is requested for this particular project

Japan has been extending grant aid to the country for several years now with the
implementation of experimental farm project ‘KM 6'* that provides technical
training and technological transfer to farmers and ultimately contribute to the
betterment of their living standard. This project envisioned to extend sound benefits
as far as Vientiane Province.

Moreover, the project will utilize 40x10° m® of stored water in the existing reservoir
through the rehabilitation of the Nam Souang dem and its canal. With this assured
supply of water, the project will help alleviate-the rice supply shortage in the
province and assume a major role in the improvement of the agricultural sector of
the region. Hence, the implementation of this project under Japan's Grant Aid is
considered to be quite worthwhile, appropriate and timely.
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2. Objectives and Outline of the Project

(1)  Objetives of the Project

To rehabilitate the dam and its appurtenant structures to ensure their safety and to
supply regulated water to 2,000 ha of irrigable land.

(2)  Outline of the Project

a)  Improvement of existing earth dam. Additional embankment up to El. 188.0
for several portions of main dam and additional dam.

b) Rehabilitation of existing spillway
c) Construction of bridges for the spillway
d)  Installation of controllable rubber gate on the downstream spillway
e) Improvement of.irrigation canals
f)  Development of new farm lands for permanent settlements
(3) Location of each Facility and/or Equipment
As per attached drawing

(4) Cost Estimates

Components US Dollar
Additional Embankment of Main Dam 1,500.000
Additional Embankment of Northern Dike 400,000
Rehabilitation of Existing Spillway 1,600,000
[nstallation of Bridge Spillway 300,000
Installation of Controllable Rubber Gate : 1,000,000
Improvement of Irrigation Canals 4,800,000
Improvement of Northern Intake Gate 200,000
PROJECT DIRECT COST US $ 9,800,000
Engincering and Supervision (%) 800,000
TOTAL PROJECT COST US $ 10,600,000
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3. Benefit, Effect and Publicitv of the Project

(1) Population that will benefit directly from the Project

There are around 238,000 people in the project site of which over 47,600
farming households will benefit from the project.

(2) Population that will benefit indirectly from the Project

Those inhabited in the Vientiane Province numbering about 442,000 will
enjoy the considerable increase in the production of rice.

(3) Area that will benefit from the Project

A 40,000 ha of established rainfed paddy field will largely benefit a greater
part of the Vientiane Province.

(4) Economic and Social Effects of the Project
(i) Current Situation

Agricultural lands in Vientiane Plain are mostly categorized as rainfed lands.
These lands are attended to by the people in the area only during wet season.
When dry season comes, the lands are practically abandored due to the
unavailability of irrigation water needed for land preparation. As a result,
people who basically depend on farming and planting for their daily suste-
nance, together with the people from the highlands who were displaced by the
banning of the slash-and-burn farming, have to converge to the city to search
for livelihoods, which ensues into the crowding of the city. Also, with no one
left to till dry and parched lands, food production in Vientiane Plain has
become almost impossible so that the region has to rely heavily on imported
paddy from other countries.

(ii)Expected Effect of the Project
Present production (mainly paddy)
Wet season: 1,900 hax 1.2 t/ha=2,280t
Dry season: 100hax 1.8 t/ha= 180t
Total: 2,460t
Upon Completion of the Project (Stage I & 1I)
Wet Season: 3,500-hax 1.2 t/ha=6,930t
Dry season: 2,000 ha x 2.8 t/ha= 5,600t
Total: 12,530t

Annual Production Increase 10,070 t
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Annual Net as Substitute to Imported Paddy:

1,000x0.6 US$170x 0.6

(assumed production cost 0.4) US §1,711,000/y
Vegetable and other crops for 500 ha 130,000/y
Total Annual Benefit (Stage I only) US S 1,841,000/y

(35) Publicity (How many people are expected to notice the benefit or positive effect of
the porject implemented with Japan's grant aid when it is completed?)

More than 442,000 people are living in the Vientiane city and province who will
realize benefits from Japan's grant aid for farming, together with other grant aid

projects for agriculture.

4. Request to Other Donors

No request to other donors is made for this project

5. Priority

Highest Priority has been extended by the Ministry of Agriculture and Forestry of Lao
People's Democratic Republic.

CPC is examing the priority of projects under Japan's Grant Aid Program and this project
is to short listed.

6.  Ministry and Agencv of the Project

This project will be implement under the Grant Aid Program of the Government of Japan.
The Ministry of Agriculture and Forestry will be in charge of the execution of the project.

(i) Organizational Chart of the Agency
See Attachment A.

(if)  Authorities and Dutics of the Agency
The Ministry of Agriculture and Forestry will be in the frontlinc of the
Government's agricultural devclopment programs which have been focused
on the profitability of farming as the main thrust to cnhance livelihood in the

rural communitics.

7. Prcparation




A. Project Site
(1) Location and Area of the Project Site
(a) Location

The project will be in Nam Souang in Vientiane Province, located some 40
km north ofthe Vientiane Capital. General location of the site is shownin Fig.
1.

(b) Total Area

The total land area of Vientiane Province is 3920 sq km and irrigable area of
3,300 ha.

(i) Land Preparation
The coverage area of the project seems to be classified as public lands.
B. Electricity, Water Supply, Telephone, Drainage and Other
Facilities

All facilities necessary during the construction phase will be provided by the
contractars.

C. Is there any information, statistics and data regarding geographical, geological,
meteorological, oceanographical situations, etc..

The climate of the proposed area is divided into wet and dry seasons so that the
precipitation is heavily concentrated during the wet season. Annual average
temperature is 26 degrees Centigrade. The rainfall data in Vientiane and other
provinces are as follows:

RAINFALL BY YEARS AND MONTHS
Weather Stations

Years Luangprabang: Vientiane Savannakhet Pakse

1976 1,466.2 1,614.9 1,604.2 1,751.0
1980  1,559.2 2,291.4 1,635.1 1,524.5
1985  1,093.4 1,253.5 1,205.1 2,545.2
1986  1,086.7 1,7255  1,583.8 2,4428
1987  1,035.5 1,667.7 1,453.7 2,111.7
1988  1,196.2 1,645 .4 1,1535.8 1,676.2
1989  1,409.2 1,651.0 1,488.7 1,895.2
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Months Luangprabang Vientiane Savannakhet Pakse

January 13.7 23.6 2.5
February
March 69.1 63.0 95.2 20.7
April 132.4 85.6 103.9 1252
May 150.3 200.8 119.2 379.9
June 154.2 165.1 225.8 231.6
July 287.4 132.5 234.1 359.5
August 288.9 421.4 411.6 4159
September 160.9 459.7 1503 314.7
October 130.5 99.3 148.6 40.0
November 21.9 — e, 5.2
December ‘

8. Capabilities of the Implementing Agency

(1) Current Situation
The Ministry of Agriculture and Forestry and the Institute of Irrigation and
Microhydropower has a number of qualified engineers and technical personnel with
years of field experience and are qualified to be assigned to the project.

(2) Problems of the Agency

None

9. Operation and Management of the Project

(1) Personnel

Current -When the project
is completed

Supervising Department

Implementing Agency
Personnel Directly Responsible
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(2) Budget (Please fill in the budget below)
In Million Yen

When the project
1s completed

¢y O O O)

Supervising Dept.
(Min. of Agric. and Forestry)

Implementing Agency
(Min. of Agric.
and Forestry)

Direct Budget
of the Project

(3) Technical Abilities of Local Staff
(i) Please describe technical abilities of local staff operating the project

The technical staff who will be proposed to be assigned to the project have
accumulated years of experience in the conceptualization, design and super-

~ vision of projects of similar nature to the proposed project. They are therefore
qualified to manage and operate the project.

(ii) Please describe in detail educational background of those who are in charge of the
operation and management of the facilities and equipment

All engineers and technical personnel to be detailed to the project will have
a minimum educational attainment of a College Degree (Engineering and
Sciences) and equipped with years of training in their respective fields.

10. List of Related Projects

11, Technical Assistance

(1) Has technical assistance been extended to-this—project?

l1.Yes 2. No
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(2) Is technical assistance needed for the implementation of the project?
1. yes 2. 0

(3) If no, please describe the reasons why technical assitances not needed.
Two years ago, the Feasibility Study of the Project was conducted by ADCA
mission. To date almost 70% of the dam construction has been completed except
for irrigation canals and structures.

(4) If yes, please fill in below.

(I)  Short Term Experts (persons) (sector:)

(i) Long Term Experts (persons) (sector:)

(i) Acceptance of Trainees (course:)

(iv) Project - Type Technical Cooperation

(v) Japan Overseas Cooperation Volunteers

(vi) Development Survey Programme (Feasibility Studies and Master Plan)

(5) Has an official requesi for technical assistance been already made?

() Yes (i) No

(i) If yes, please mention the date of request.
(iii) If no, please describe the reason why the official request has not yet been made.

No need for Technical Assistance as describet in 11 (3).
(iv) 'When will the request be made to the Embassy of Japan?
12. General Development Plan

1. Tide of the Plan (Please attach the whole volume of the latest general development plan)

3rd ECONOMICAL AND SOCIAL DEVELOPMENT PLAN 1991 - 1995
Introduction of NEW ECONOMICAL MECHANISM PLAN (NEM)

2. Economic and Social Situation
(1) GDP (Asof 1991)
637,351 Million Kips

(2) National Income, Scctor by Scctor_

Agriculture, Fishery and Forestry 365,211 Million Kips
Industrial Sector 113,333

Service Sector 158.807 .

Gross Domestic Product (GDP) 637,351 Million Kips
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(3) Unemployment Rate: No available Data
| (4) Inflation Rate
15.0% (As of March 1991)
(5) Growth Rate (Real GDP Growth)
8.4% (1990)
(6) Balance of International Payments
75 Million Dollars (1984 - 1987)
(7) Labor Population (as a whole and sector by sector)
No available Data
(8) Debt service ratio
14.3%
(9) Outstanding debts
334.4 Million Dollars (As of 1990) -
(10) Major items of Exports and Imports and their value

Total Volume of Exports (as of 1990): USS 62.7 Million
Major items of Export: Electricity, Logs and Wood Products, Coffee

Total Volume of Imports (as of 1990): USS 185.1 Million
Major items of Import: Foodstuffs, Machinery, Raw Materials, Petroleum
and Consumer Products
(11) Major Trading Partners
- Thailand, France, USA, Australia, Great Britain, Canada, Japan, Taiwan

(12) Population and its growth rate

4,170,000 (1990) at 2.6% per annum
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(15) Averags Lifz Expectancy : No available Data
(14) Death and bizh rate : No available data
(15) Medical Structure

Number of Hospitals Bed Capacity

Central — 5 — 50—
Provincial 17 2,025
District 115 2,984
Sub-District 937 4,600
Total 1,074 10,364

Bed capacity per 10,000 population: 24.8
(16) Disease most afflicting the nation
No available Data
(17) Literacy rate
No available Data
(18) Other data
3. Qutline of the Plan
(1) Most important sectors of the Plan

The 3rd Economic and Social Development Planfor 1991-1995 and the NEM
cover all sectors

(2) Basic Objectives of the Plan

Consistent with the Economic system objectives of LAO PDR as embodied
in its constitution, the following are the basic objectives of the plan:

(a) increase productive forces and enlarge distribution of goods

(b) transform natural economy into market economy

(c) expand bases for national economy in order to constantly improve the
material and spiritual living conditions of the multi-ethnic people

(3) How will the above-mentioned objectives be achieved?
The project, as conceptualized, will realize the above development objectives
during its implementation and development stages. Benefits to be derived

from the project include the stabilization and increase in agricultural produc-
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tion of rice that will improve food production to a sufficient level. All of thess
address the present problems of the area and are to be realized in pursuance
of the country's national objectives.

(4) When will the plan be executed and completed?
The project is proposed for undertaking in 1993 and completed in thres (3)
years: one year for the Detailed Design stage and two (2) years for the
construction stage.

(5) Relations between the project and the general development plan.

The project's implementation is consistent with the national development
plan.

(6) Is there any assistance that other donors have extended/will extend to the
projects and/or programme listed in the general plan?
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REHABILITATION OF IRRIGATION FACILITIES
AND
AGRICULTURAL DEVELOPMENT PLAN IN NAM SOUANG AREA

1. BACKGROUND

20

Vientiane Province, including the area of this Plan, is located north, adjacent to Vientianne
Autonomous City, the capital of Laos. It has an estimated area of about 20,000 km?2, extending
up to the Vientiane Plain in the central part. In the rim, the highlands are more than 1,000 m in
height range. Most of its population, which counts about 310,000 (according to the census of
1991), live in the plain lands. The 47,000 families, who belong to the 803 communities that
comprise the nine administrative districts of Laos are mostly farmers and rely mainly on
agricultural livelihoods for their daily living. '

The Vientiane Plain, which forms the largest farm granary in Laos and where agricultural
production has been made aggressively in earlier periods, is suitable for agricultural development
being located adjacent to the metropolitan area.

Labor output and land productivity for rice crop, 90% of which is rainfed, are very low due to the
planting of rice only during the rainy season. Plowing of lands during the dry season is not
possible owing to the shortage of water. As a result, rices production is yet beyond selg -
sufficiency level and agricultural development is quite insufficient. Under these circumstances,

-the Government of Laos has made an irrigation plan for the Nam Cheng, Nam Souang, Nam

Houn and Nam Moun dams with the aim of using water resources efficiently and improving
agricultural production.

Among the four damis, only Nam Houn dam has been completely constructed and supplies
irrigation water to farm lands, whereas Nam Cheng and Nam Moun dams are yet to be
implemented. As for Nam Souang dam, its completion has been suspended due to lack of funds.
It was initially constructed under the aid of OPEC loan in 1979. Owing to the incompleteness of
dam facilities and irrigation canals, water stored in the dam at present cannot be used.

With the plan of rehabilitating the Nam Souang dam and its facilities, irrigation water can be
provided and other lands to be newly developed for the benefit of both the residents of Vicntiane
in lowlands and the people living in the mountainous areas. For this purposc, they cxpect not
only technical cooperation but also financial assistance from the Government of Japan in order to
realize the completion of the project as soon as possible.

OBIBCTIVES

This project has the objetive of rchabilitating the cxisting Nam Souang dam and canals, which arc
located at about 40 km from Vientianc City, to obtain irrigation water for thc farmlands in
Northern Vicntianc Province. Also, the project aims to increase agricultural production in the arca
and to develop lands for the highlanders.



3. MATURE AND AGRICULTURAL SITUATION IM PROJECT ARZA

The projectareaisabout 3,000 ha (plainland: 80% and hills: 20%) which shall be principally planted
with rice. Some features of the project area are described below:

Area

Elevation

Annual Average Precipitation
Annual Average Temperature
Rainy Season

Dry Season

Relative Communities
Beneficiary Families
Habitants

Land Ownership

Land Use

Farmers’ Economic Status
Main Agricultural Products
Main River and Water Resources
Type of Community
Infrastructure

3,000 ha

165-172 m

1,600 mm

26 C

April to October

November to March

B.Nadi, B. Phosi, B. Nangu

2,000 families

principally Lao tribesmen

mostly less than 1 ha

paddy field

poor due to low productivity

rice, glutinous rice, and vegetables

Nam Souang River and Dam

clustered and scattered houses

one unpaved main road, electricity 10%,
water supply 0%

Lao tribesmen, who are small farmers using conventional farming methods, often utilize the
irrigation facilities and farm roads in the plainland, thereby putting the condition of these production
facilities into less favorable situation. Planting of specialized cash crops have not started yet so that
farmers’ economic status has been below the average level. Vast plain lands can only be cultivated
during the rainy season resulting not only into their low productivity but also into low labor output
as production of crops by farmers is concentrated solely for their own consumption.

4. CONTENTS OF THE PLAN

4.1 Necessity of the Plan

In spite of the existence of potential agricultural land in Nam Souang area that can be tapped
for their rich resources, agricultural production is still at low level due to insufficiency of
irrigation and drainage facilities. However, by making use of water resources to be harnessed
by the rehabilitation of Nam Souang dam and by the development of the canal network, it is
expected that double cropping of rice as well as fruits and vegetables will be made possible.

As dam works are temporarily stopped, the development of the dam body is urgently required
inorder to maintain and assure the safety of the dam against floods. However, work will remain
to be suspended so long as financial constraints-re not remedied as soon as possible. In this
instance, the Ministry of Agriculture is seeking technical and financial cooperation from the
Government of Japan to see the project materialize into its beneficial form.

LAOS PROJECT/PASE 2



4.2 Present Situation and Problems
A.Dam

The Nam Souang dam, located some 40 km north of Vientiane City and west of the National
Road No. 13, was constructed to serve the agricultural needs of the area. Initially, the
construction of the dam started in 1979 through the aid of an OPEC loan with technical
assistance from USSR. However, to date the dam is still incomplete and construction has
been suspended.

The dam embankment was left 2-3 m shorter than the designed height. A temporary
floodway is being used as spillway. However, spillway capacity is below the design flood
discharge expected during floods. Right and left abutments of the spillway are visibly eroded
due to inundation. These structural defects pose serious threat to the safety not only of the
structures but also of the inhabitants living in the immediate periphery of the project site.

Presently, emergency measures are being undertaken by the Ministry of Agriculture and
Forestry. Unfortunately, these measures are insufficient due to the financial limitations of

the agency concerned. -

Volume of water stored is about 40 MCM and only a small amount can be used since
irrigation canals remain incomplete.

Highlights of the existing dam facilities are as follows:

Type Earthfill
Height 18-22 m
Crest Elevation 185-188.05 m
Length 1,100 m (for 500 m, the elevation is less than 188.05 m)
Protection of Levee 700 m
Water Storage 4] MCM
River Basin Area 268 km?
Spillway Overflow Type (baffle type concrete wall)
Maximum Overflow 2.4 m
Width of Overflow
Upper Width 46.7 m
Bottom Width 29.5m
Flood Volume 250 m’/s

Qutlet Works

- Intake Tower (constructed 10 years ago)

B. Canals

Existing irrigation canals only measure some 3 km in length and serve some 3,000 ha of
agricultural lands. In order to maximize th&use of water stored, further development of the
canal network is necessary.

LAOS PROJECT/PABE 3



Principal features of existing canals are as follows:

Extension of Main canals 3 km
Width of Canals
Top Width 6 m
Botton Width 3m
Actual Water Depth 1.5-2m

4.3 Development Plan

A. Nam Souang Dam

The development of Nam Souang dam includes the rehabilitation of dam embankment,
spillway and intakes.

a.

Dam Embankment

Half of the total crest length of the dam or 550 m of the 1,100 m crest length is
below the planned dam elevation of 188.05 m. According to the project finding
study, a maximun height of 3 m or 2 m on the average must be added to the existing
dam embankment.

Spillway

The existing spillway capacity is below the dising flood discharge. The maximun
diversion water available at present is about 250 m3/s (without freeboard). With the
rehabilitation of the spillway, a capacity of 500 m3/s for a design flood of 200 years
will be made available.

As to the type of control, two types with be proposed. One is to install control
gates at the crest and the other is the free or uncontrolled overflow crest which
automatically releases water whenever the reservoir water rises above the crest
level.

Intake Facilities

LAOS PROJECT/PAGE4

As existing intake facilitics intersect will the water being discharged from the
floodway which is lower in clevation than the intakc facilitics, irrigation water
cannot reach the irrigation canals. In this regard, in order to utilize the water in the
dam for irrigation purposes, it is csscntial to raisc the dam water level air - inflated
rubber gate that will be controlled automatically.

As another option to the proposed construction of gatcs, siphon can be laid under
the bottom of the floodway to conncct the intake conduits with the irrigation canals.
Further, to be able to raisc water levet in the reservoir, it is necessary to undertake
some rcpair works in the intake facilitics.



d.  Treatment of Aquatic Plants in the Reservoir

At present, water hyacinths and floating ice gather around the spillway and the intake tower,
consequently disturbing the normal function of the said facilities. At the time of repair, such
impurities must be removed and protective materials such as screen should be installed on
the structures. Preventive fixtures should be planned to avoid the recurrrence of the same
condition in the future.

e. Extent of Dam Repair

Principal features of the dam to be repaired are as follows:

Reservoir
Area 268 km?
Full Water Level El. 183.85m
Low Water Level El. 179.05 m
Effective Water Storage 22 x 106 m3
Dam
Type Homogeneous Earth Fill Dam
Crest Elevation 188.05 m
Spillway Chute Type without Gate
Intake Intake Tower

B. Development of Canal Network

Present irrigation system, with only 3 km of the main canal constructed, cannot sustain the
planned area for irrigation. Additional main and secondary irrigation canals will be development
to serve other areas. Since the irrigation canal network plan is alrcady in placed, a review of the
plan will have to be made to determinate areas that need consideration. A step - by - step scale of
development (500 - 1,000 ha) of the more than 3,000 ha of possible irrigable area appears to be a
more appropriate alternative than the full scale development due to financial constraints.

Assolution to the problem of shifting cultivation by highlanders will bc made by providing them
livelihood opportunities in the lowlands. Two areas, with a total arca of 2,000 ha, werc identificd
for development by the Irrigation Department of the Ministry of Agriculture and Forestry. A 300
ha arca is located 3 km downstream and the rcmaining 1,700 ha is situated east of the National
Road 13. The canal nctwork of these arcas is outlined as follows:

[rrigation Arca 2,000 ha
Main Canals 29,5 km



!

S, IMPLEMENTING AGENCY

Three departments of the Ministry of Agriculture and Forestry namely, Department ofPlanning and
International Cooperation, Irrigation Department and xoxxxx, whose tasks include coordination
and international negotiations, promotion of plans and execution of the project, respectively, will
be responsible for the implementation of the project. The organizational chart of the Laotian
Ministry of Agriculture and Forestry is given in Figure No. 4.
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GENERAL PLAN OF DAMS & RESERVOIR
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