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1 5S4 XEHO—BIRR
1.1 BAEX

I3 ZAANRERFHMEZ A » FOFEEPRI SIEITALIE S 5 NEETH
%5, HEXmEHEIZ 236,800 km2, € DORKENES 1,000~2,000m DILFEHTH Y.
SEFHIA O UFEIBOND YT 4 U F v Y EARUEEHO/ N CFAFEICERLTW5,
HHRIIE L OB 50% % G B8 KIFFE - BREXMBFIC L 5FMBREIETLTE
D AN EFIR TOKEEZN RV IETNS, ERAMZELEHREOBE L% 3%
ICHIY9 % 7277 has €DMN. 65 77 ha TKE - BERMEMITIN.ESH 75 ha
THE - B8 - -t —E08EEXIN TS,

1.2 #e - EFRR

1995 TN EEFAEDEEN S, SA XD AOBEIZIL TOHIIRX
hb,
BAO 458 AA (B 226.5 T A, & 231.5 FA)
SEAOMINE 2.4%
EEEEE 6.1 A
ADERE 19.4 A/ km2

HEZETE THS KEHRIZ. BEBEETRHIN/EETHRKT 288 ARES
~DOHEZRA 23 U LOBETERINS, HEHATHIZ. KEHRICK-> TIEMRIH
FCEMELUT. BIEH. FERERVRIRKETEBRINSAMICK D iTbh., SRS
THH3mHARESIE. 1991 FOBREHELR, EBEFHEOBKEEIT> T 5,
HATEGEZL. 16 DR, 15 5IXKRU 1 BB (T4 2/ F+ ) THERIO.
Zh STBMEBO I S LT 131 OFF (District) & 11,640 ONAFREINT
W5,

1986 FEIZH AT E (New Economic Mechanism program) X
. HEEE LEEFHRD STHEREEADERN, SHRERBEFICEXKNLKESY
RLUTE, 1990 55 1994 {ED SEMICH I 2 ERKEEE (GDP) DERE
FiL 6.3% T BEIBVOREIIHSLDD, FIZ 1994 FiZiT 8.1 % DERE
FErhAT bl BREEALICITEBMOBENIMENSFESLTE Y. 1990
FiZi 144% TH > TEHREEEICED I TERMDO Y = 7—85. 1994 FiZiZ
17.8 % ik U7z, ERBEFEICED 5 RERMAERIT. TEBMOMESEFIZK
DBPBEIZHBEHDD55 % ULELEHTED, BEEFTHIBAITIE 1990 £



ICHE LT 1994 4ETid 18 % DOEMEL > T 5,

1.3 BREEEEORN

1994 2 BT 2L EHOEMIF B 721 T ha T, ZOH. 90 % IZHYHT
% 650 F ha ickEEhET I8 ENEE I, BERUPESIR 165 Tha, -t
— % T2EYWIE 54.8 F ha OBREREBEL-TWS, HEFOKOERMEEER
120~150 77 k> &EIKFG - BERg & S RIKIKBEDOEERENITEE D0, MUBIDORBERIC
Eh. FOEEERIRIZEHT S, KUNAOEHAER. BENTEINENTIRES
NTNBEHEPHE - FES2EMICRRIIEHEINTOEWREERBL., 5w
B AEELLEETHRERIELTWS, RE3IEHOBZEEMITIILITO
WO TH5,

H H fEff TSt (Fha) BAINE (ton/ha) HpER (Fton)
1993 1994 1995 1993 1994 1995 1993 1994 1995
wn = 579.8] 649.9| 582.3 1,411.2| 1,792.4| 1,502.6
S 538.4| 599.9| 5443 2.32 2.63 2.61 1,250.7| 1,577.1| 1,423.2

JKAERIK| 350.1] 380.8 361.8 2.63 3.10 3.10] 9214 1,197.7] 1,122.1
IKABER 13.0 11.0 18.5 3.50 3.43 4.11 45.6 37.8 48.0
R #i| 188.3] 219.1) 164.0 1.51 1.60 1.54] 283.7 341.6] 253.1
foEDIY 27.1 28.1 38.0 1.75 1.99 2.09 47.6 55.8 79.4

¥H 14.3 21.9 . 7.87 7.27 | 1129 1595 0.0
BHERUVES 1500 165 21.5| 835 858 868 125.1] 156.4] 186.6
TEE 54.2| 548 70.3 145.8] 126.2| 224.2

=31 3.2 2.5 43 o070 066 07 2.2 1.7 3.4

g 5.5 6.3 75 082 096 0.96 45 6.0 7.2

itk 5.9 5.0 87 084 099 102 5.3 48 8.9

481 7.1 7.3 11.4 412 438 5400 292 31.8 616

# 7.9 72 102 075 082 082 5.9 5.9 8.4

+hIFE 3.4 2.7 50 2637 2370] 2460 89.6] 65.1 1230

a—k— 189 200 212 040 045 047 7.6 9.0, 10.0

% 2.3 3.9 200 065 050 085 1.5 1.9 1.7

Py B 648.9] 721.2] 674.1

% 3K 5 HAEEETIR. BERREREERREL. () EFERBROE
REREL. Q) BMHMBEOWH. 3) FHMEORLLAYIEE. @ M2
BAL. 6) BWNMTHMOER. 24T 5L EbIC. ARICAIRTERE, £
A7 508EEESREL LTS,




2 V2V T VROBME
2.1 B X

S VITVRIBERY 4 L F v YOILER, FLT VY LD LREICALE
L. 2B+ HHED 7% 5. 15,880 km2 OEEIZS A XBAOD 4% 5. 20 AA
REAET S, FALY Y LEEBRCFLTy NORNEER)ITERIN 2 WO
SEEEA R X, IIHEABDOAZE EH D, BRI TEHRY 506 N OHIBITHRXIIS
#lXxh, BoHTy VHRBRKTH S, FHHTOEFAIRL 200 T, FFHR%
e 1,552 mm THHEVA—VEERET I - ZHNHBICRERT 5,

22 JREHEE

BRIZH) BT SEMDEWI. T TERRUZDEERR TROKIC
mEND,

H H fEf @ (ha) 4R (ton) e TR EEERIL (%)
1993 1994 1995 1993 1994 1995 1993 1994 1995
s | 28 558| 24,232| 26,679 88,268 56,356 83,560, 4.9 3.7 46
kK 22.074| 20,094| 19,571 57,322 49,797 50,405 4.1 3.4 3.6
KEEFRAK| 12,945 12,155 13,720, 41,670, 36,465 41,160 3.7 3.2 3.8
JKFBHERL

B | 9.129| 7.939 5,851 15652 13,332 9,245 4.8 3.8 3.0
FEoaY| 3697 4,117 42200 6,654 6,486 6,880 13.6 14.7 11.1

3 2,787 21| 2,888] 24,292 73] 26,275 19.3 0.2 13.2
BERUEHR 21| 2,850, 2,510 73] 25,508 22,260 0.1 17.3 11.7
TEEY 418 1,562 1,725 896| 5,612 7,255 0.8 2.9 2.5

BgE 86 90 130 67 72 110, 2.7 3.5 3.0

PN 172 175 175 141 160 160 3.1 2.8 2.3

&itE 55 280 135 47 22 120, 0.9 5.6 1.6

&80 26 710 104 3,620 5,0600 0.4 11.4 8.2

i 20 161 210 10 46 1000 0.3 2.2 2.1

¥ rOFE 17 100 110 425 1,584 1,660 0.5 3.6 2.2

a—k— 16 16 20 6 7 100 0.1 0.1 0.1

x 26 30 45 96 101 35 1.1 0.8 2.3

@ &t 28,997| 28,644| 30,91




EEHLS, BRIZHITIEBEAEFLEUVNIVTRIZGEIC. fETITHFL
LTOBEMZEWG, FYEDaY - BERUGHE - 7/ JORKEERHICOWLTIER
E2EEATEED 10 % 28I 5EETEFIIN TS,

—77 . BEEHECOEBEREMIHER TH SERICONT. TORKEEHD
BREZBLTORIIRE NS,

i 1976 1980 1985 1990 1991 1992 1993 1994 1995
fiftha) [ 6,262 8.237 | 13,711 | 9,242 9,478 9418 | 9,129 | 7,939 5,851

Yz v T7 VBAIEOFETIER. Uy — IV EREEALTORBAERIZIIIENT
OBRBHEHIZH 15,000 ha ERES SHTOH, &t - BEAORIKIERZ R
i LB B O¥EE. B4 OFSMBEBHERA WKL D BEORNILELRIC
117 B BEMBFEHE 4~5,000 ha OHEBIZHI/NL TS EDET, EROPERES
HHESELRIIBOTH, BROHEEORIERAIE SN S,

3 Ly v« A LHXK B R

3.1 ErEOTR

HE Xz, SR T 4 T0F v vOIEE, V2 V7T VRISNET 5,
HRKIZEHE LYY 7 Y OILE 40km T FL4 « Ty MNEWLIZIET 2 HUR OHTE
3835, #ZHIIFL <y MIRATEE L O/NERICEK > TREESH M EM
T. it EAbE L% 6,000ha ODREBHNELET S, HXRDOKEEIIS
TAREERNEBBERIT. 1970 FRICBRR IO, BB &LE 750 ha WWEMF[EERE S
>Tize BHICH»HBOM. XNICEET 5 BRIIMET - H50RILE
MICHEBEH L. £R2E LT, BHREHRERINT. BHYORE. #RRRDE
B EFLDET LT,

FEOREUBISHERIHEEBROREEiEE L. 18- T HFERRE
SORETRRE L TV B EDEIR. BEETFBICER T 2EENTHES 7 S8 EN
EELIL>TINS, HWEXATIR. F4 2y MIBRATB/NEREFA LUCERR
B 40~50 ha O/NMEEEREEN, BEASIC I VL IZTDh TS, ZOKNK
BUROEBBAR LB S & &, RBAOREINIK - LHBEBEEZFIRAAT 5700,
HER2%EA4 Uc. BERRBEDLIAHBHITHREBRKOBENAITRTHH LR
B2Xh3,



BAE, dEEILESBICBE L. S E EURROEHBEAN OB,
SAZREICH T /M - TEREOBEISCERGERMREL > TS, FHEN
SEEADICEEL. RO, ILERICHBE USHRBHEEZ EA TH A RROZ <.
MAETIIHEROFAHUE > TV 55, NERTD O ILE TEMBHEE EATHIR
RIZDOWTH, —HOBRREBBUFIC KL 3BEMNRICL D4 ITEHICHEE L, bUE
oY - HE - BEREOMEYEEEZPLETIEREB L >TVS, THhol
FRRICH > T, BEOKKKFIC L 5 BEN SEMMREF A LIKRENOEK
BPABIHFELTE D, HODOMFITICA 37202 b KEFMAFIC L 5HRO%ER
FKERIER EEND,

BEHICBTD 1.0~2.0 m¥sec DHEHEZRL. BFEOKFBNLZN, F
Ly bOXH. FL4 T4 (F4)ID X, GRBXANOHBRKERRAFKD 5
HoT5, BHEERBBIE. CORIHRETOHFFIKFHADOEKRERARED
KEBEORIRIZES. FL4 T4 DRERICEHHEMITHENT 2,000 ha L EDOHH
JKHBAFE ATV BEBHESHER RADERFKEHE & REAIEET 5 BREAAN
OREBLDHEEZHE LTINS, —H.RERNITE T 2 8EKEH - 2K - Wbx -
BEHEREDENA V7 SHRICOWTETH. NEIC L 5 AORD PHFEHELR R
I2E D, BWROEML - RMEHSEE T, HBEROMAOEICH L. EROEFZRH
AT DIl I o RS V7 SOBBEIRAKENL > TS,

3.2 ElEHXOBE
1) A& RUEH

HEHXIZY s o F» o OILEH 200 km DY 2 7 T VRBICMEL, X
SBIIITENICTXTH L (Kham) FICB T35, XX, m@EFL -y b
A EE 6 S8 THbLN., ILEIZERT 54 6,000 ha DHbE,
2 # ¥

HEBIZ. BBUERRERETIF L -y PRUZOEELRXFETH S
Fh e, Fh e TF 4T U Fh TV ERINI-MEZH T, ESIZ 560m

NS 600m ISALET B, TIEIIKBREICETIRAHOBO . HLIE0—LTH
H. ZOHFEIMEHEEEICLHET S,



() =REMH

MRIBDOKRRIZE VX —VOREEZT. WELTHPEEHICHIToN S,
3. 11A»S3HD6 HAMT,. BOSHMEN S, H£FBEKEIE 20 C &
HoFHid 16 C THY FHIZ 24 C & ->TWW3%, FFEBEFEIT 1,400 mm
T. WHOAFEEIX 200 mm. £l 10 mm TH 3,

4) HEIRIRD

BT 4T F v+ ooz TVROBRBR VYT » viEiZ.EHE 135
MRV 13 58S IT AEE 7 5B EEH L TH 340km DEETH B4 ILIE
W@l 5MAMICIIAREREAIH S, FERBEIBAETEFTHD. 1997 £0
EENTFEINTNSE, RUVT 7 U HoHEHMROD LRER. SEIhi-EHE
TERTEEINDD, ERBERIIFHEOLELXENE L, EHE 7 5HEMNEH
B REHXDOEZERITHEF L <y PERELLE., SEINIEiE 6 55185
%35, XNREHXOBEEIIZD6 FHRVHXAFRENLS, FOMBOHXAERIT
BRENS T54 MERTH D, WHICITBITATRELER B,

(6) BERUBBRLHFIA

¥7 6,000 ha DEFERIXMICHIT2BEEHTIX.BE. BB LZ 1,000
ha 2VKHE L THHINTNS, ZOHOD 750 ha 3F L =y MEKEET S
BRI OEBEZEICLD 1978 FICARIN., EBDH D 250 ha FHEKANBEMAGIC X
DINEFEKBEE LU THBEICHEREINTWS, Ihoicini. ¥ 500 ha OFEREHN
KKTEEINTVS, RIFFEHRBRICE T EFELEFIEHTH D, AL
HTONRMXEFE 1995 FOREER BB LZ 16,000 ton ERELSHh., &
V7T VRERD 30% 25HB., —H ALBMTO MY EnaY - HESME
Y REISERTE 100 ha LT DKETH 508, £ OIEFHTERIZE ~ WinBEmicd 5,
RIS, =0 =713 1995 FEOLEEDLHI 70 ton H Y, HEERRZ RV YT » U2ETH
BWMIA. T4 F v+ UDOoDMBEAICEZENMHTIbH D, SRIEEEREOK
mBREFEIHh T3,

BoA U7-&ic, RBFRY 2 V7 7V BICE T 5 EEOSMBHEEE IS B
&% 5,000 ha DITF &, NEERERTROBIICHLT 173 KB LELERBEL-T
B0, CORDICIEBBHISED TH 3 HHBHES OFHANDOBE TS 0T S L0ER)
ML TH Y. FHENRHIBAIC S IESHEE OB FHNHHE I T 3, L
LENS, BESEHRIIEMESHIE . FHOKEFLZ LICREKRE - BB~



KFIFIZEEL L. F L4 - T4 2R/ LR BLBICE S EBARIF I TIN5,
6 HE1v73

AR HIXIZI3H 24,000 A, 4,600 FENSEFEL. FELUTEREIIKSEL
ZOHFHEBATIND, KEKIZ 4~10m BEOEHFFZHH LTI 305 &I
BTENRE DL, T o OHMIIZR)IIKOFIHN—EHITH 5,

INERIZBFICRBEIN TS0, FERIIBIC—KLIEL . RFRHER
DEHILDIHEATNS, REBWCHLU, /D -FERESZTOEGEIALRLTED.
iz, FEERER LNV TOZRENEEN TS,

RIS —APTH 50 FIHIEROHIETH S,  BAIC 3 HARD/IVKA
REFHHY, AT 135 kW OENZMAR LTS,

3.3 EEIHEOBE
1) FHEOB®

AFHEN . B EREROBE RUFHDKEF LI L D R E IR L.
LI EHIR D BEMRBHE R RO FHIN OB AT R L BREADOHRAMZHD | e TH
LAV TISOEBILD | HREMETOREMNMEAEZUETEHOTH S, FEHE
DOFEML. BN TOEARRTREHROEREREL. BHHREDOMHIC X 5 HHHIED
RE2%, 40, SAZRBMIED ZHBOERXRRICEH TS LEDIL. REABO
f Lk - BRAGOMELZE U THisHL - BROFEHIICFST 5,

() FEORE

F 4oy MAWVICIERT 5 BIERHIR U R EHK 3,000 ha X% & LT,
RFERBRORERUVHHOERERN SR EEEREEETO £ & bIT! K8
K - B, B - RERIEHR. ERBERFVLOKIRFNI 75 - £EER
EREAITI, SHEHOFEIVR—XVMILUTOEY TH3,

O BAEFEER DKBHER CRUEE. #HD

: ¥EPUKE (B 1,000 ha. #r&® 2,000 ha)
@ B3  ERRGE (QUE. B

: RENT, EHATRRER



® HEERE : BBk - BAMGER
D BH - REERER (TUB. FHED
 EFRUER V7 — (WHE - E2HRD

@ HWHFEH : MRS TR B
 MREENAE. BERAGOMR(L
® FHEARH  BMEREUBEEA
3.4 EEEMKFME

BEETEIR. BREEBBOBRNIDOT., Y= v/ 7 VROSERBBM LIS,
FEKBICN/ > T, FSHATETHRBAL S FTLEHATERE L. HR SRS
HOBL  HHHOEL I VR —x V POREHFELE T, BEHEOREERTI, &
S5IZ. FISHARHREEEA | BEEROZYHNIBH I/ a VRV MID&,
HEBEEHHITIZHROERETH). ITRBUTOBYTHS,

— S A4 ZEH S B RE O B EE

- I v v a ik B SIW Dk - &

- FIS AEDERICL 2 EHRBTENBTORE

— FISRAERREEREZ /-, BEEESHHIEZXOEXZRHIEE
— HEESH NI ZFEER

3.5 REBOmR

SN RMIRIZ. F AT VY LEKBO EREBIZAE L. FHEOFRLICX
LkBEEEE. SARXBOEELUNENABLE > THWEFLATOREBICKELEE
boTb, E, BRERT 2 BEHEROFEFHADOBEREICK D . Pl
VERIEIZRD LoDdH 5 DD, SElBHEREZIT AN S REFHTOBEEHH b 5
VU, BEBCROESBIHMAEL TS, X5, BEONREFICHELLELTDSE
CIINBEEE D, YRBRUZORABE—HFIZEEL. Ch SBEREANDORES
SOBROHKICEIISMESE L TERBINL TS,

—h MBREFDITEHFRICHAR TS KERELE - - KREBKRZE
HICEEN I BHEEE L, BYEK - THIRIFEFEOBILICK D | £ < OFH
AHEOZIF AN [REL L5 RIBAR R T V¥ v IILH 5,

P EDOXMFEHTAZ 2 HREIE. BN OHARORT V¥ v VERKRIZT
IRV ZORRNITEETH D | FESTEOERIZBEITHRMIBH N ET 555/



BERRT BICITTIRIEL . SARBFIED 3 FBOEFEE - HHBHSBEDE
BICKESFETHHOEEET B,



4 AEITE
H ME B B %
F£HH (BH)| HR# 5 L CRIsE: ® =
1 |H86.1(1)| Bk H N1 NVl |BE
2 |H86.2(A) | Ny 97 417Fv7 | 9T 117%yy BB
3 | H.8.6.3 (A) 97 41/Fyy | KERE. JICA. BEREER - B3
4 | H8.6.4(CK) | v 41v%xy | £ /497 3V hrvhh  |BEh. viv)7vLRAIRERRD Lt
5 | H.8.6.5 (k) e AVAVAR VRIS IS 1 &::F: ok -}
6 | H86.6 (K) | 749777 | 9" 4xvf4y | 97 41v5yy |BRIEE. B
7 | H86.7(®) 9 417F+/ |JICA. BHWARE. BEHNE
8 | H8.6.8(1) | 9 1xv%yy B 4 |B#H
9 | H8.6.9 (H) & H BE
5 H&EEY X b
(1) BAREMEFEE
w&H LR SAREAFKGERE fFaLiEKE
Ak EH SARXEREKRMEE —HEHTE
Takahata Tsuneo JICA S*ZXEBFT ik
T &% JICA SAREHET 4AHEHRER
Wwir E&fE JICA FREHFIK
KH EBX JICA fBHEMK
) SHXEBFRE
Khamphiou Vissapra Deputy Head,
CCI / Ministry of Agriculture and Forestry
Langsy Sayvisith Director General
Department of Irrigation, MAF
Engineer
Department of Irrigation, MAF
Governor, Xiengkhouang Province
Khamkone Phayoudone Vice Governor, Xiengkhouang Province
Somchit Chief, Provincial Agriculture & Forestry
Service Office
Phoukhao Irrigataion Engineer,

Xiengkhouang Province Government
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— Climatic, Hydrologic Conditions of Xiengkhuang Province
— Watersheds of the LAO PDR Report 1

— Outline of the Multipurpose Development Planning of the
River Basins Lao PDR
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TERMS OF REFERENCE
FOR
THE FEASIBILITY STUDY
ON
THE INTEGRATED AGRICULTURE AND RURAL DEVELOPMENT
PROJECT
IN
MUANG KHAM AREA

1. Background of the Project

Muang Kham project area is in Xiangkhoang Province located in the north-east of
Vientiane, the capital of the country. The project area, basin configuration developed
along the Nam Mat, extends over 40 km in the north-east of Phonsavan, the capital of the
Province. The basin, of an alluvion formed by many small streams, has an estimated
about 6,000 ha of arable land and around 3,000 ha of existing farmland. Major
irrigation facilities for paddy cultivation in the area were constructed in an age of 1970,
and approximately 750 ha of paddy fields was irrigated. Due to the long-lasting civil
war that broke out afterwards, some farmers left their villages for other cities and/or
mountain areas. As the result, farm lands in the area have long-time been unused, the
area has devastated and the irrigation facilities have suffered damage and deterioration
due to lack of maintenance.

The recent stabilized political situation is enabling farmers to return to their
farmlands, and it is an urgent impending issue to rehabilitate the irrigation facilities and
the basic infrastructures of their daily life. In the basin, several small scale irrigation
projects (commanding area of 40 to 60 ha) by local farmers’ organizations are now going
on individually using the small streams flowing down to the Nam Mat. From these present
irrigation development procedures, establishment of rationalized land and water use
program in the basin is indispensable to utilize limited water and land resources in the
basin effectively.

Currently, conservation of forests and soils is an important national issue in Laos
with the resettlement of farmers who lived in the northern mountainous area and
practiced slash-and-burn cultivation. Farmers who lived in and around the project area
were moved to mountain areas during the war and practiced slash-and-burn cultivation,
however, most of them have returned to their home lands at present. In addition, some
farmers who lived originally in the mountain areas and practiced slash-and-burn
cultivation are now settled in the lowland basin gradually by the resettlement program and
cultivated upland crops such as maize, vegetable, upland rice, etc. Those farmers wish to
cultivate the paddy rice with irrigation though rainfed farming is performed at present. To
comply with their expectation, it is strongly required to secure irrigation water with the
additional water source development of the project.

The Nam-The, tributaries of the Nam Mat, has possibility to play the additional
water source of the project arca becausc the river has its discharge of 1.0 to 2.0 m’/sec
even in the midst of the dry season and no water source development is made on its river
course at present. Taking these present condition into account, Irrigation Department of
MAF considers it possible to develop over 2,000 ha of new paddy ficlds in the project
area with the water source development of Nam-The. And these measures will contribute
the resettlement of the farmers who practiced slash-and-burn cultivation and to increase
the employment opportunity of ex-service soldiers lived in the basin.

Looking at rural infrastructure in the project area, facilities such as drinking water
supply, schools, hospital, electricity supply, etc. are deteriorated and/or insufficicnt
because of the population decrease of the hamict and poor maintenance during the war.
Improvement is required for these basic facilities to accommodate the rural habitants.
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With these circumstances, the Government of Lao P.D.R. has decided to establish
an “Integrated Agriculture and Rural Development Project in Muang Kham Area” aiming
at the following contents;

- rehabilitation of existing irrigation facilities,

- improvement of rural infrastructure, and

-new irrigation area development for the resettlement of slash-and-burn
agriculture farmers to the lowland area and the creation of employment
opportunity for ex-service soldiers.

To proceed the project in early stage, the Government of Lao P.D.R. requests the
assistance to the Government of Japan. The assistance would be expected the feasibility
study of the project. After completion of the feasibility study, technical and financial
assistance as a grant-aid would be required.

2.  Objectives of the Study

The main objective of the study is to formulate the rehabilitation plan of existing
irrigation facilities, improvement plan of rural infrastructure and new irrigation area
development plan for the resettlement of slash-and-burn agriculture farmers to the
lowland area and the creation of employment opportunity for ex-service soldiers in
Muang Kham area. The study of the project will be divided into the following two
phases;

Phase I

-to clarify the constraints and potential of the project area for the irrigation
.development, present natural and social conditions of the project area and
relevant areas are examined carefully.

-to formulate the project component accurately, topographical mapping covered
whole project area is carried out and those materials are compiled with scale of 1
to 5,000. With the same consideration of the topographical mapping, water level
gauge is set at Nam Mat and Nam The and observation is carried out
continuously at least eight month including the dry season.

Phase I

-to carry out the feasibility study regarding the rehabilitation plan of existing
irrigation facilities, improvement plan of rural infrastructure and new irrigation
area development plan for the resettlement of slash-and-burn agriculture farmers
to the lowland area and the creation of employment opportunity for ex-service
soldiers.

3. Study Area
(1) Location and Extent

The project area is located in Xiangkhoang Province, 200 km in the north-east of
Vientiane. The whole project area belongs to Muang Kham district administratively. The

area borders on the Nam Mat in the south, National Road No. 6 in the west, and covers
6,000 ha of basin configuration spreading to the north-east.

(2) Geographical features
The area is an alluvial basin formed by the major river of Nam Mat from the
mountain area and with the tributaries such as the Nam Ma, Nam Tian and Nam The. The

elevation of the area is 560 to 600 m in MSL. The soil is clayey loam which holds water
well enough for paddy cultivation and is suitable for upland crop cultivation as well.
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(3) Meteorological conditions

The climate of this area is distinctively divided into two seasons, dry and wet. The
dry season covers 6 months from October to March, and the rest of the year is the wet
season. The annual average temperature is 20 degrees centigrade. The average
temperature in the dry season is 16 degrees centigrade and that of the wet season is 24
degrees centigrade. The annual average rainfall is 1,400 mm. The monthly average is
200 mm in the wet season and 10 mm in the dry season.

(4) Road conditions

National Roads No. 13 and No. 7 lead 340 km from Vientiane to Phonsavan,
capital of Xiangkhoang Province. Some parts of the roads in the mountain area are not
well prepared.  Construction for improvement works is going on, and it is planned for
completion in 1997. From Phonsavan to Muang Kham area is around 40 km with asphalt
pavement, however, many places are damaged due to poor maintenance. The main roads
No. 6 and No. 7 in the project area are paved. The other roads are gravel or mostly clay
roads that become muddy in the wet season and cause difficulties for traffic.

(5) Agriculture and present land use

Out of the total 6,000 ha of arable land in the project area, around 1,000 ha is
developed as paddy fields at present. A 750 ha out of it was developed in 1978 under
the irrigation scheme using the Nam Mat River as the water source. The rest 250 ha is
said to cover paddy fields developed by farmer’s organizations. In addition, rainfed upland
rice is cultivated around 500 ha. Rice is the dominated crop in the project area. Total
production in the Muang Kham district including the project area is estimated around
16,000 ton in 1995 basis and occupied 30 % of the total production in whole Province.
On the other hand, upland crop cultivation such as maize, vegetables, etc. are less than
100 ha in a district, however, cultivation area of upland crops is increased year by year.

According to the Provincial Government, current slash-and-burn cultivation area in
Xiangkhoang Province is estimated less than 5,000 ha and around two third of the slash-
and-burn cultivation area is decreased compared with the area of several years before. It
is considered that resettlement program of the province for the slash-and-burn agriculture
farmers is effective when the resettlement area is set near the irrigable farm land.
Proposed resettlement area of the project is located the central part of the project area,
however, these areas are the non-irrigable area in the existing irrigation system due to the
high elevation in comparison with the irrigation area near by. To accelerate the
resettlement of the slash-and-burn agriculture farmers and to comserve the forests
surrounding the project area, enlargement of irrigation area by the implementation of the
project is strongly expected.

(6) Social infrastructures

Total population in the project area is estimated around 24,000 and 4,600 families
are engaged mainly for the agricultural activitics. Main source of drinking water in the
area is shallow well (4 to 10 m), but wells are dried up in the dry season. Primary schools
are established in each villages and only one medium school is arranged in the district.
Compare with the number of children, number of existing school is insufficient especially
the medium school. One hospital is available in the district.

Regarding the electricity supply in the area, three (3) mini-hydraulic power stations

are now generating. Total capacity of those power stations is only 135 kW and
reinforcement of generating capability is strongly expected.
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4.  Scope of the Study
4.1 Phase I Study

To grasp the present condition of the project area, following items will be carried
out during the course of the Phase 1 Study,.

1) Collection and review of existing topographical maps and topographic mapping
of about 60 km’ with scale of 1 to 5,000 impiled by photogrammetry.

2) Natural condition and resources

- Meteorology and Hydrology including Installation of automatic water level
gauge (2 places, Nam Mat and Nam The)

- Water resources

- Geology

- Natural environment

3) Soil survey
- Soil classification and distribution
- Land classification and distribution
- Present land use

4) Human resources
- Population
- Employment and labor force
- Aproach to the WID
- Education

5) Social condition
- Characteristics of the project area
- Relationship with the national and provincial development and/or
improvement programs :
- Existing resettlement program
- Necessity of the development
- Land ownership

6) Social and agricultural infrastructures
- Inventory survey of present social and agricultural infrastructure
- Clarification of present status of existing infrastructure

7) Agricultural production
- Present situation of slash-and-burn cultivation
- Present farm management
- Farm household economy
- Demand and supply of farm products
- Marketing, distribution and processing
- Agricultural supporting systems

8) Project formulation
- Establishment of development concept

- Establishment of land and water resources development plans
- Improvement level, contents and extent of existing infrastructure

42 Phase T Study

In order to justify the technical feasibility and to evaluate economical viability of the
project, the following investigation and study will be conducted.
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1) Topographic survey
- Detailed survey of major structure sites

2) Meteorology and Hydrology
- Runoff analysis of major rivers
- Water balance study

3) Soil survey
- Supplemental soil survey
- Land use plan

4) Irrigation and drainage
- Estimation of irrigation water requirements
- Establishment of improvement plan of existing irrigation and drainage
systems
- Establishment of new irrigation and drainage systems
- Basic layout of the major facilities for irrigation and drainage systems

5) Agriculture
- Agricultural production plan
- Improvement plan for agricultural economy
- Agricultural extension and supporting plan

6) Rural infrastructure
- Improvement plan of rural infrastructure related to the rural living standard
- Establishment of mini-hydroulic power station

7) Resettlement
- Establishment of resettlement plan

8) Implementation and O/M plan
- Organization
- Implementation schedule
- Construction plan and cost estimates
- Required equipment and machinery for O/M
- O/M cost

9) Project evaluation
- Environmental impact
- Benefits and cost
- Financial and economic analysis

S.  Undertakings by the Government of Japan

The Government of Japan will take the following measures to perform the study
efficiently.

-to dispatch a study team to Lao P.D.R. at the expense of the Japanese
Government

- to carry out the feasibility study which consists of Phase I and Phase II studics.

- to prepare the reports of the study

- to transfer technology to the concerned counterpart personnel during the course
of the study
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6.  Undertakings by the Government of Lao P.D.R.

In order to contribute the smooth execution of the field studies, the Government of
Lao P.D.R. will undertake the following measures.

- Ensuring the safety of the study team members during the study periods

- Permission for the study team members to enter, leave and sojourn in Lao P.D.R.
for the duration of their assignment therein

- Tax exemption for the study team members during their stay in Lao P.D.R.

- Exemption from custom duties for the materials and equipment of the study team
and for the belongings of its members

- Cooperation of the Government of Lao P.D.R. and other relevant organizations
for the smooth implementation of the field studies

- Provision of data and information necessary to the study

- Permission for entry into the study area to conduct the field study

- Arrangement of the counterpart personnel for the study team members

- Provision of office space necessary for studies in the project site

- Provision of vehicles necessary for field survey

7.  Implementation Schedule of the Project

The following schedule will be adopted for the project implementation.
1) Execution of the study
Phase 1 : Study on present condition
Phase I : Project justification and evaluation
2) Request the grant-aid for execution of the project
3) Execution of the basic design for the grant aid project
4) Execution of the detailed design

5) Construction

Item/Year 1st 2nd 3rd 4th
Feasibility Study
Phase I ======
Phase 1| sl e==
Basic Design ==
Detailed Design ====
Construction ==
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