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200245 H30 B2 5 6 A 12 HETOK 2 #EH, AMEEREKER)EHICIy T
- BREOOC I - Ty T4 X TREEEREL 2.

I v o - EAEIR HADK 1.8 OEH(68 F km2) 25, 7 D DE R (Division)
X7 OOM(State) THRENTH D, 3 v > 7 — REHSIIER . DRREESIIMN &K
MENTWn?, BECELZGE. B0h2EA B ANERICEENEBERELT
RELTZ.

WIHES. EE#HELZEVWANALRBEAERBICBWT, BECK. bUyEDaZ, /M
x). MEHEM(O~. #BEE). EE. IT=EW(74. Pa— b, B RUFE, J40). F
. BE. EHAREN BLOEMMBRODETREINTEE, TOFTHHIILE
HHEBD 5 Fl & HEDH TS, BANICITEEXKRHE THERM 300 75 b 2 AigEHHLTW
Fedt, BIRKEBZEIAOEMCLE2TEROD., GHICTDT 2 KORKRFN D
D TWD, 1993-94 FFEITHBWNTIE, 588 77 ha DIEMTH 1,700 77 b >(2.89 b > /ha)D¥
EEPELTWVS,

SR« AFERICODEEN, BVEERARRT 2y VERLTWS. LML
5, PASMIRFBOR, EREMH, FHENLRAEL - M EMERNRER#ER EN%E
BROBEELRZD, ARFENEEFITRZD, BRE—BRERLVWAZEZBNSNTVS,
ZOBLWEHEOHTRZRS -0, EFEARIIAE S ARBRRKEICH 72TV - Y2 -
A—F-LHROTHHREEZBRL . RELICHTTRER—HSEREALL TS,

£EIT. BEEMAKERANBRNEEL THAHT/KER. R TEBOEEK
BRICOVNTORAEZITo . AENFRUBOPRERBERZAI TN, FURU2 >
MNiZEDKFZRE. KEORNNIEMITHIET 5720, KX - I KIOBRE
MELWBHITIR. BENICRFITH > Th, BHIOEBO-OITIIH FARERIC&KE
HEBEERN, ZORD, KEEFH BRI DR E ORI T AERSHE OE
THHRKEL T, TEVRFEEHTKEMRSE) 23EL. MP BLU F/S OEH
ROWTOHMRGHZBABFICHFRELTWS, £, BER THHROKEE &L
T IFy by o BEE R ESE) 2180, —REBESHACIZERZ2FTALT
W3, MEREEDHEBFOBARGEEL T, O TEERHDEZEAISNS,

BEIZ. SEIOPFRECHIZ->T. THEHAZEWEFEEELEI Yy Y -—H
BEEME. I v - HAKMELE, JICA 2 v Y —FHFT. OISCA U NIZ=&HE
Y X -HEFOBRKIINL., BREIMEERTIRETT.
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I Sy rv—-AOHE - EEOBRK
1.1 B &

1948 FEEBERNSMILLZI v > v —1d, 1962 FILEENY — T4 — TLHELEE
U7ze 1988 FE% « 7 4 AEHITF O —REUC & 5 BB R O K R I- 03 3
FHEERETIZENARRELCERTEICLD. 26 ERIG WA X RBOEH 8
Ledt, BERTERZEET S & & B ICERERFEHEF#ES(SLORC) Z /% L Bk
EEREL., BRERBMEBHEELANLE,

1990 FITHBRENEEEN, T2 P2 A~ F-LHENSZERREFEH(NLD)
DIER LA, BFIIRBBE OEDICIIRERBENLE S L TBHESREZTDT.
1989 M5 1995 FEE T, A — + F—LZRICH LERBHEERICE D 5 BHREHE
ERLTNDS, 1995F7THA— - F-LBIEEREEERIN, BURESZHHL
oo BYEHRBHED INEZHEL. BRUERBICHIFRINSZ. LML, PRTxE%E
BICRFEREOBICRDUNWENERETI2HENAONSLIIE L, EF
BOERIIIERRZED, 1996 E 5 HICKEDO NRD B 2B T5& & BIT, 1996 4
6 ALK, BURSEOEERREEBE L.

1997 4F 11 A. FREAEOHRR. EEABOERD, WA A -CHEERIE-> TERK
EBRFEE Y% = (SLORC) I E B R R(SPDO)ICHKA L . KBS EHERL D
ANERHZEBL L. AKETIE. 1997 F 7 BIZIERIZ ASEAN IZMBEL TW 3,
ASEAN #HEIE., v > 7—IiIxL. ABRFATHZFAELDDD, BREEZEZPLE
LR EED NS, AMERROBUEBLPRENLERL TS A ELE>TNS, £
EEEI v v —-0OREL - NMHERFICEWRSZRAL, HRSERILEEDRA
BEZEIINTAERREGH B EOHBHEEEZE> TS, IHLEFT, EERE
DBEMTITELD., 200010 XD, BIFEA— - F—RKEELOMNENHBEINS
EEBIT. 2002 F 5 BIZIA— - F-KRIIHTHTHHIREBEZMBRL T3,

1.2 8 &

1962 L, BRZR S EFEEXOERLEHSERRBEBREZRHITHED M, £

DEASEREERFICL ONRERFOMB. £EOEMH. MIMESORBEEREFNORS

MEAL., 1987 FITIXEEEK D EFRBERE EEQLLDC)EBE I N, 1988 FEITHKIL

LB BHER. MEHEICO2HE2EBRBEERZHEL. NEEOHIE. @BiBA

E(BOEHE. Y PPEEOEBESOSEMR EOTERBBMBUREHEL /-,
B, BRARBREBEEECHETEOBMBICBD D EEBIT. BET >V T770EH,. B

FEHOEA, AHEREOFRZED. 1995 FETOD4EFEFMOI ¥ v —BHEIL. JE

RBERMZERIC, EVERER 75%%2FR LT,



1996 FEEMN S OFRE 5 TEHEICBWTIIELY 6pOREZBHEEL L TN,
1997 LA, EBHHBTHIHKORIE, 1 27 T ORER. NEREOHONLE
&0, AREEESOEENEEELE. T5I1T, 1997 F 7 BLAEEIZIX, 71 - )N —
Y OEEEGERBTICEN, Fry bRELARTESOHRCRARG L EORA
FRELESIDEBRVWRRICHES 7.

RVEEOESEIL. 1998 FETERNEN S O 240 BF R, BEEANOEA
M7 BARNERBRSTNVNS, T+ 27— ICBI2RVELEOREIL. E/NEE HE
UEFAT. 1999 £F 10 ARRERTOMNI v v —HREORBBEIL. K228 RN
TEIN., 2ED31BITBERN,

1.3 DEEKRERENS

2y Y —1d 7 DDOER(Division) & 7 D DM (State) THIR S NSEHRERTH S, I
v I -RERD 67.60)HETHERINTVAIERICHL. NMIPEEREHLLSTH
ENTnS, PERRERIEMNICERNEZEIN TS A F > (Kachin: 1.5%). 717 —
(Kayah: 0.5%). 71 >(Kayin: 6.7%). F >/(Chin: 2.1%). E>/(Mon: 2.6%). 1 >
(Rakhine: 4.3%). 3% >(Shan: 9.3%)Z & % 135 DRENARICER I N TV S, D
RIEO—ERIZIE, RBNOILHZ & DEHNSOMIL, BIEHEOHEILEZRD ST )L —
TRREEROXEEE TS DICHFREFICERL TSI —T)H 3,

Sy UV -TR BIFORKBREUEFENERZRRE L TEZ < OBRBREEL T
W, YV -RERTEPOBRRERETH D01 VIEEEEEOBESHKEE, £2<D
A CIERBRBT A ~NFE L TWS. 2000 FRET. F-TERNICK 105 FADHA
VHEBERNF v CTEEELTWD EEDIC. # 60 AADOENBEERNS 1 BEEA
HIZEELTWAEEDbN TS,

Ele, Y R-BHOIHA NTIE, BEERRICBEL TE A A5 LEER
Mm%, BEEER vy Y )OREKEELTRODLSNT, BEOBHIIDOWTO—EDH
FREBML TW. 1978 F 3 A BROHSERBHMENERMEIICEBE T2 EBEEHE
BRI 570 EML T, AKBEERERAEZTHER. 8225 AAVUE 2B T
ENTSTFoaicB#ll, 0% EREE2OXBICED, MEBFOAEDDH
D, #18 FARBLZAD, 19914 3 BICHEEN 2 AANDHERNBN T ST an
WHEL., BRtBEE L THEREENTVS,



L4 HEEF R

—fE e IR
ik FHEEN (FEERT) *1 =¢ I (Yangon) *2
THE EFERTFHMARFHES (SPDOBE/ ¥~ - (%13 |FEHNE TrYL—, E—F3Ix A r, HFAY %3
Fart RAEH 23,566 F A (1998 4) | *6
W EAR 1948% 1 H4 H|*3,4 [RFHREFER 5 &M ( F) |#13
EERE/HERE EATHRG8.0%. YrvBR8.4%. 1V oBR6.2%  |*1.3 |MSEHERES 120.9 % (1997 %) |*6
EESHE Ivve—iE *1,3 |FEHEFRESE 29.5 % (1997 %) |*6
g {LF90%, ¥U A M, EH% *1,3  |HEAJEMTER 15.3 % ( 2000 %) |*13
=4 8 4 1948F4H 190 %12 |ALIEE 67.62 A/km2 ( 1998 4) |*6
iR e 19521 A | *7 AO#ghnz 1.5% (1980 ) |*6
IMFhnEa £ *7 TRy F15 60.10 8 58.50 1 61.80 %6
EH+ T 680.00 Fkm2 |*6 SAEIBRiHIECE 118 /1000 ( 1998 %) [*6
#A0 44,464 F A (1998 ) | *6 Hu) — R 2,7520cal/H/A (1996 ) [*10
HEER
EE A Fx v b (Kyat) *3 |HBE (1998 4£)
BEL—} 1 US$ =662 (20004 12H) |#8 SR 1,171.4 ANV |%15
SIERE Mar. 31 *6 i s A 2,455 HH FI|*15
EXTH ( 1996 4E) A F1 28— 1.5(B) (1997 %) |*14
mARS 54,726 B it} %9 EEHHRE REW., HEW. KEW. SED *1
HiLAAR 80,120 B Hi+rsb *9 EEWmAuE PR, Wk - BEEN, TERMHE *1
AN 59.7 G4 F)o (1998 %) |*15 |BER~OHH BAFL ( #£) [*16
ODAZ 587 HA KL (1998 ) [%18 [HEM,LOEHA BHEL ) | %16
E M4 £ E(GDP) BAFL (1998 #) | %6
— A7 ) GNP ' N (1998 %) |*6  |[HESHETHEGHE 00HH KL ( 1998 &) |*6
GDPEE ¥ 5IH RE 53.2 % (1998 %) [*6 IR TSR 56804 8H FIL (1998 ) |*6
#HT % 9.0% (1998 %) (%6  [FIMEELEHFFT(DSR) 53 % (1998 %) |*6
KA 37.8 % (1998 ¥) |%6 |;.oLm 26.8 % *6
EENER B ] 9 42 % ( 1092 %) |*6 (Y B MmEY L7 { 1990-98 %)
HIT% % % (1992 ) |*6
-V RE % % ( 1692 4E) [*6 ERARE
EHEGDPHEE 6.3 % (1990 %) |*6 *11
RE ( 1961 4E~ 1950 £F¥) EHPK ¥ Ir (LBl6H465. HEF6HE 105, BE15m) *4,5
B 1 2 3 4 5 6 7 8 9 10 11 12 1 /5
[EA& 1.6 20 | 523 | 59.0 | 359.0 | 532.2 | 4474 | 476.8 | 280.0 | 146.0 | 48.2 | 21.6 2426.1 mm
EHRR 251 | 263 | 287 | 302 | 293 | 274 | 269 | 270 | 274 | 275 | 27.1 | 241 273 C
*1 FEER IEE) *9 Government Finances Statistics Yearbook1998 (IMF)
*¥2 HROEA-—-BER (SIEE) *10 Human Development Report1999(UNDP)
*3 HFEE2000 (HFELEEH) *x11 Country Frofile(EIU), 5 & &% %
*4 EFEREERBEIOFTN REHE) *12 United Nations Member States
*5 HEFER2000 (EFEXER) %13 Statistical Yearbook 1999(UNESCQ)
*6 World Development Indicators2000 *14 Global Development Financel999(WB)
*7 The World Bank Public Information Center, *15 International Finances Statistics 1999(IMF)
International Financial Statistics Yearbook 1998 *16 HREEZHEERT 7 1 L199UBAE HIRAS)
*8 Universal Currency Converter EEMmAIWTRENELZDOH EAREFERL T340

FAGEIE A+ AERIIE D
o3 o



FAEIZ B4 A ODADEH (REHHIHREX—R, YT EF)
THE & 1995 1996 1997 1998 1999
ERIRA 5.99 4.93 6.33 7.68
ER SN 158.99 80.97 41.22 52.92
HEEEHH 0.00 0.00 0.00 0.00
1] 164.98 85.90 47.55 60.60
LFEIT E B EODANEH (ZHE. 847 BHFL)
HE B 1995 1996 1997 1998 1999
it 12.16 9.87 9.28 11.01
SRS 139.27 101.98 55.14 47.01
HEESHD -37.19 ~76.65 -49.59 -41.94
i 114.23 35.19 14.83 16.09
OECD SE0EFEBNER (XHAE8E, BF . HA L)
M5 (1) HRELEBN B BRSEIRBY FOMERFES REHIEE
(EMBEH - (@) (ODA) RURR&E&@) (3)+(4)
i S1) (D+2)=(3)
— B 71.6 -44.2 274 95.9 123.3
(EEHEE)
1. Japan 58.0 -41.9 16.1 -20.7 -13.6
2. Norway 2.4 0.0 2.4 0.0 2.4
3. Netherland 1.9 0.0 1.9 0.1 2.0
4. Australia 1.8 0.0 1.8 0.0 1.8
FEIRED 29.5 1.8 313 0.0 313
(EEZEHTER)
1. UNDP 16.6 0.0 16.6
2. UNICEF 6.6 0.0 6.6
Ot
w8 101.1 -42.4 58.7 95.9 154.6
B SEABOMMN

Felitn7) : EEREE - BRMAEHIHERNRE (FERD)

K
L

I EERHE - BRMREMIEFRTRE (FERD)
I ERHE - RFEAAEHIHEFMRE (FERD)

*17  FeAE O BUTF TR 1900 EI ISt /1 E )

*18
*19 JICAE#

International Development Statistics (CD-ROM) 2000 OQECD

*17

*17

*18

*19
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Sy v-RICBIT2REBEEH

1 &5 7EME (1996-2000) ICH (T2 MR

K 5 rEEEI(1996-2000)ICB N T, BERBEOMTH2BERRELRELFEL
L. BEER. BHER, TEEYORERBIUVBERBLLORENHAREELLT

BIFoNTNS, EREEZEBETA-DICLITOEBNRETSNTNS,

1) BAINE O
2) 648 B/ ha DFEIEHEBEDORER
3) SHRMOBER
4) REAHE3 L ORBAFEH DB 2R
5) BIEMDOZRIL
6) Y Lk EBEERR OIZIC & /KB FE
7y NEEERNERR. A, BUKRER O OB E
8) HmHE - ZNERMEELDD OB
9) {LZIEE, B, BREeloREn
10) BEHEK - FROEE - #BEHOEDOT -7 a3y TOBBEART X —
Y DHETR
11) Bf - - BHEEOLD DX, EEOMELERNAOTHEDOHWESE, FX,
EFr DIEPE
12) WMHRREWTBOEFHRE
13) BERREOZOOYMEN - FHEEHEBR & T HFI A BER
Tz, FEETOEEEMOEEBREITROLDIIEREEINTNS,
;2.1 K5 TEME(1996-2000) ICE TR EEFMOLEERR
(AL ton)
H ML 1996 £ 1997 £ 1998 4 1999 4 2000 £
(1995 )
1. ¥k 19,568 20,865 21,366 22,034 22,701 23,369
1.1 ¥ (Wi 14,865 14,898 15,273 15,524 15,774 16,025
12 % (&) 4,703 5,967 6,093 6,510 6,927 7,344
2. hE 109 111 122 128 135 142
3. kEDar 212 247 272 292 309 326
4. K© 64 76 85 96 102 109
5. B 351 386 447 517 588 650
6. &ALE 569 590 619 639 659 687
7. DEHY 161 183 208 234 261 300
8. # 214 324 393 467 549 661
9. ¥a-bh 43 47 47 51 53 53
10. T 28 29 29 30 31 32
11. R+ 3,061 3,841 4,359 4,908 5,609 6,350
12. P H1TE 191 205 215 225 235 245




1.2 BRAEHPtE OEN

2 v Y- DBRHERMEERET 5 BEERMA Ministry of Agriculture and Irrigation) Dl
A B-2.10&B0 T, KEOTICEMEUNEAEHYD 2 AORIRKEZBEEZ, £
DTIC1BOHREAL TS, 035, BEFERIIMO 12 HEOBUERLE LI
BB L THEEL TS,
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1. EYURESRDETKERHEA

(1.1 WEOHR

Iy —DEMEEREICECA-COBRICEKFELTBD. RVHENE#EIIE
REREOEN 129 TH - -, EREHEIT 1960 FRD 1,300 F acre(53 77 ha) 5 1997-98
FEITIZFR-3.1 DX DIT 4,035 F acre(153 77 ha)& 3 E5RITIML T 5,

£-3.1 HAAEROER

(HAL : F acre)
Year Government Irrigation Private Irrigation Wells Others Total
Canals Tanks Canals Tanks
acre % acre % acre % acre % acre % acre % acre %

1980-81 915 | 34.5 74 2.8 690 | 26.0 107 4.0 41 1.5 826 | 31.2 | 2,651 100
1985-86 757 | 28.9 216 8.3 700 | 26.8 88 34 43 1.6 812 [ 31.0( 2616 | 100
1990-91 613 | 247 388 | 15.6 665 | 26.8 92| 38 53] 21 668 | 270| 2479 100
1995-96 685 ] 15.8 350 8.0 608 | 14.0 94 2.2 99 23| 2505 | 57.7] 4,341 100
1997-98 702 | 174 433 { 10.7 655 | 163 92 2.3 110 27| 2,043 | 50.6 | 4,035] 100

Hi#4 : Statistical Yearbook 1998 (Ministry of National Planning and Economic Development)

BEEBETS S ICEREREZERT RS TFTREO 5 DOHFREMD LTV,

HUWE KM, ¥AORE

B Rk D& (Brk e o b)) & BEMEhZR DE E
FNAB OB W BEE T &M, A DEK
NS OR > TR

#FKOFZNFIA

111.2 KRFFIAROHEKEEH

D@, ®izonTid, BEEBAKEREMNABWRUD)MEEL TWS., KER
FIRBIL 1995 EREMBRE O T /KES & BERBILR OBMNKEHERNEH L TRILE
NTW3, EREBEIUTOEBOTH S,

1) FNKORS THKB L OHITKIZ X 2 RIELEDEM

2) HPE. REKEE UM RKERCL2BRROEBRREDOKEQ000 FENS
FOEHKIZ D W T IR ESE A B R kAR L RRERDODA)ICHE L)

3) HKESARTU 75—, RE)DEA

KEFEFABOMEBRKIIK-320EBD T, BROTIEIRBERZES, TOTFICHT
KR ZEYT I TR, R TORFERLALT 5K, EFHMEEDOWL
F S T DB KA /K Bk 248 24 T 5B K A G K AR AR, BEEM OFEZEST 54
EFRERED 6 WP THM S LT3, AR 6 DOEXEHAT, 34 DREKF.
ODT—=ayTNH5.

OeeOe
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FokF A MAGWAY
| #akiERRER EEWI | [T] VAGNAY RIEEH WIKBU IR E5 7R
PAKOKU VR B IXPR — THAYET BEEER
— SEEE BAGO
EXBEH BAGO IREHEFR L THARYARWADDY WRIEH5FF
||| TAUNGGU IRERESPR f L PYAY REAR
YANGON NORTHERN BB HEF
EEXEER
— SOUTHERN 'R EEPR
AYEYARWADDY
SEEXFG | [ HINTHADA IREIEFR I: PATHEIN BREEFT
| MAUBIN RRIEFR MYAUNGNYA IR BB FEPR
|| PHYAPON RLEZ PR
— gﬁ'"mm ! DANE! IRWEEEFA
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111.3 EVI7ROBTAKEREORKR

RE R ST > T BT Y 4 A 2 (Sagaing) B K OBTERICALE L, o RELRH (Central
Dry Zone) D H T b MFT RO D72 MUK T, B0 B 212 AR AIX TH 3,
K - HETEHOIC B - & LBA%E DR L\ HIEASE < | MU R KHEREA L BRRO R B LT\
AL THD, k2—, K3.3 FrUHMKBEFHTAERERY h7—27 5R)

| EJURmeT*#}jw'

EVIROKHEHAR

Fr R4 VIEFDE Y Y Monywa) Tid, IDA (FBHHER) OXEDO L & 1991-92

W TFRICSTTIRFHF 2R Ul KRB 2 T AERBR DB THR L TWS, 1HFOD
EEHKEIX 44,000 H 0 /BT, 192 T—H —(77.7Tha) 2 #EBE L TV 5, BRIZ 1/E
LY, KFE T 1,500Kyat/acre, £ DD {EH T 750Kyat/acre DKF|FE % Zfh> T\ 3,

£-3.2 Monywa th FAKEHREZOHFH

Sub-station(Z EFT) B R TR FE TR (ha)
No.1 31 2.409
No.2 35 2,720
No.3 36 2,797
No.4 39 3,030
Total 141 10,956

BESTOHFEIBEHFTHLIN, LTOMERZHEA, FEMREREENRSX
T3

D FHIRBLER L F(Z—CErRyADBEFLLLEFOREHZ DL TS
(—EB T ;t7}<Ef3-J‘/7°LbE€%?én'cu\5)

@ HTFKOESBENREL., HOBEFCIVIEHBREERL TN

@ EF .%%zkzbmct5i{ﬁT7f<®$£4%7b>%f4‘énﬂ\5o

@ ZEBEFREIBIEHLELTWEELELIZ, EAHBKRRIIATRH D,

—F. Fr R4 JERDY~—E (Yinmabin) TiX, 99 7 Frd BEHAAR S K
DEFREN.BECRAINTWS, BZH L TWAHF Tit, 4inch BOEH 7 T 6,000
Ao mEoAKPEELTEY ., # 60acre 24ha)IFEB I N TV A, LaL, EIZAYIZ
WE S N-ERT, BELEBTICH LWHERBEONZEES., EL 000 TAN
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IV.

IV.1 ERXOER

Fv bYsERBE BB E

F v MY & (Chit Th) R FEEFET oV 7 MI 1994 FEiIZBBEIN, A1 FUV)IER
CBBEEINT-TaT 4 v S FA TORRICERINTZSEORFTHA L. 2,200
T — A —K 890ha)DEAEREL TWD, LMLA2RG, MBMICIIBEDN L 5 1Tt
KIZREbN, KBENOHBDOREIIBRIIFEEZH O OATWS L LHIZ, 54 =
vIELORAKENS ORAPEBDELETIETNS, £/, AABERBICIT
OISCA &1 (OISCA International Agro-Forestry Training Center)~#7K 3% 7= ¥ D % it ,
INEMEERRE SN TS, WRUD X, BKMEDOEDHDIEE, AAKBDT A =
7. BHRAEREZEBMITOILE L, HENICERTEZ 5000 =—H — IZHMEE3
HETH D,

Iv.2

J0—F 4 LY RIBKEE

v oV —EHORY THBEOBRK

Sy r~v—EHOR TEBIIBEEBRAKERFABWRUD)AEELTWS,
WRUD IZBREE TIL 202 ¥ FFDR U TR T eV =7 P RTEREE, 247,703 =— %
—(#J 100,000ha) D FH DS XL TV D, 1996-97 FEEN B 2000-01 FEEE TD 5 4

1 C# 196,000 = — F7 — (#9 80,000ha)M X H TV 5,

%£-41 Sy ov—EHORTEREH (acre)
No State/Division 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01

1 | Kayah 3,000 3,000 3,000
2 | Sagaing 9,695 10,295 39,028 49,478 66,528 53,978
3 | Bago 9,319 30,731 39,782 40,182 42,982 49,032
4 | Magway 9,284 11,734 43,201 49,901 72,501 50,301
5 | Mandalay 23,297 28,957 35,885 35,985 37,485 43,590
6 | Mon 200 400 1,400
7 | Yangon 12,614 25,814 25,275
8 | Ayeyarwady 5,600 12,200 12,200 14,327 25,267

& E 51,415 86,957 182,710 203,560 263,037 247,703

S




V.3 MEORE

(n i &
FT ML Magway B X Pakokku B Yesagyo HIKICAIEBE L. X v > < —EORKA

TH51 57 (Aveyarwady) JIIERICH 5.

(2) HgOMRE

<7

EZEN

RIFFHEME T, MAICREEOL S ITEEL TWS,

(3) HROFE

BEEA-REBEIZBL. SANS 10 BETORME 11 BN S 4 AEZTORRIC
S5 5. R 10 EROERERERIZE 42 ITRTEBO T, BRO 90%I3FH

IZERLTVS,
F-4.2 HBEMROFMESRRE (nm)
EHE 1992 1993 1994 1995 1996
ER A 713 524 373 466 529
A JiE 1997 1998 1999 2000 2001
ERR R 322 524 376 246 322
Hi#it: WRUD
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(4) UeSHE

WRUD BHAD—RERESLBHZEZEEL. HMRKERELTEE4A3 TxRT
US$880,500 %2, LERUVHMFEHABRREROAZBHAEL TEK 44 ITxRT
US$1,930,000 D& 5 2,810,500 DEEBREZF EL TW3,

®-4.3 HMXEIN

No. I ¥E (1) il (cusec) A (USS)
1 | Chit Thu Left Canal 5x5x15,300 125 150,000
2 | Chit Thu Right Canal 5x 5 x 16,000 125 160,000
3 | Tha Man Tha Poh Canal 5x5x17,400 70 170,000
4 | Thint Thi Canal 5x5x 15,000 70 140,500
5 | Thint Thi Canal (Extension) 5% 5 x 15,000 70 138,000
6 | Embankment for flood 12 x 10 x 800,000 122,000
N =F 880,500
Bl : WRUD

x-4.4 BEARM

No. B g RE B (USS)
1 | TIVE=-¥ HP-200, Blade size12ft 3 450,000
RUAY YL HP-90, 0.5m" bucket 4 400,000
3|\ FThSws 30 tons, 10m” truck 6 480,000
4 |gEO—F 5-10 tons 4 400,000
5 (a1 —brIFY-— 5-7 ft*, truck-mounted 2 200,000
A 1,930,000
Hi# : WRUD
IV.4 BAEFmR

(1) BHRITTRENM:

BEKBFE A D 800,000feet(¥) 243km)DIRBF LENFE I N T NS, ZREMEN 5 H
TEATHD. WPRELTERMLSAZHATHELS D, FHEXRMIROHFR
B, 12U DVNOBKEGRAEREICTEDWERBEEORNEEND EEBIT,
R THEZODDON T4 ~PTNTHLINENPORNOHFETH 3,

RRERMA T T D)IMEOLEIE TIBEHL LA, BEE SN S AKENT
ZVBRUDIAKBTRERESNTVSIFEENE N, Z0%D, BREBETAICLSHEHL
ROET. tBEECLIEERENEL VN, IRKBETHO>THIIZ T ONE
AR,

BB LUK HETEIL. BEEHST DO WRUD D TEIZBITAEMKENS BT,
Ao 2EF =)~ b, TEERFOEMKEIZIE L. BEA&EHHTHIETSIC0 M
3H5.
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(2) HEEAENAENSE

ATENSRHEIE, I+ v —BEORNBEROIFIEFRRICAB L, s @i (Central
Dry Zone) &EFRIEN 2 HERHIICABEL . EROERICIIEBNRAIRTH D, —
FT, i THHEL ELEMIAZETAASUZINCHEELTWAEEDIC, O
LB TEEBREOR LELOBELRITTWS, 1 5D DOREHELZTFEANED
BHT52LEEDIC, BREEXFLTWIT2HENRT > 7 SHREBHL TIHMKE
NHd, PREZEHHEA STDNRBICEZIBEAERBOETI)N IOV M E
LT, 27007 FIEBEVWENZ S,

X, 27027 bHIBICIE. 0ISCA 1 > —F a3 FIILOBKERNL -5t
P -BEENTNVS, ZOML-Z2F7E =13 19T 5 7 BICRML T, #45
ZENS 20 BOFEBLNRIKET N, BE. HhE TE. EBRERE2ATVS,
BRAEETIC 90 BAOREENHAIIRED, ¥ -—THELEEMZ2ERLTHD.
BEEBED 0ISAAHEOREEE<FML T3, 0ISCA FHEICHRENICRELE
AKEHET 720120, 7027 MIBHEL . #££ - BENDRIIFSICE
AFEND,
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TERMS OF REFERENCE
FOR THE STUDY
ON SUSTAINABLE GROUNDWATER IRRIGATION
IN MONYWA DISTRICT

1. PROJECT DIGEST

1) Project Title: The Study on Sustainable Groundwater Irrigation
Project in Monywa District

2) Location: Monywa District, Sagaing Division
(refer to Annex-1: Location Map)

3) Implementing Agency: Water Resources Utilization Department (WRUD),

Ministry of Agriculture and lrrigation

4) Proposed Date of Commencement 2003 Fiscal Year

of the Project:

5) Proposed Funding Source: It is expected that the study will be conducted by
Japan International Cooperation Agency (JICA)
through technical cooperation program agreed
between the Government of Japan and Union of

Myanmar

2. JUSTIFICATION OF THE PROJECT

2.1 BACKGROUND

(1) Present Conditions of Sector

Union of Myanmar covers total land area of 676,577 square km, and it is divided into seven
divisions and seven states for administrative purpose, which of each state and division is
composed of a number of townships, which include towns, town wards, village tracts and
villages. There are 324 towns (urban areas including Yangon and Mandalay), some 2,360
wards, 13,762 village tracts and 65,210 villages.

Myanmar’s population is increasing steadily with an annual growth rate of 1.84% and
estimated total for 1997/98 is approximately 46.40 million. Out of this total about 75% are
living in rural area where farming is the main occupation. Total labor force is estimated to be
18 million out of which 63% are engaged in agriculture sector. Per capita GNP, estimated at
around US$258, is low and unevenly distributed.

Agriculture is the leading sector in Myanmar, and as an agricultural country, Myanmar’s
exportable agricultural products have constituted the large share of the exports for many
decades. A comparison of values between total exports and agricultural exports during the last



five years is illustrated below:

(Unit: Kyat in million)

Year Total export Agri-export Percentage (%)
1992-93 3,655 1,299 35
1993-94 4,228 1,358 32
1994-95 5,405 2,478 46
1995-96 5,017 2,321 46
1996-97 5,302 1,879 3
1997-98 3,364 1,625 48

And export items are Rice, Pulses, Maize, Sesame, Cotton, Sugar, Rubber Jute, Coffee, and
others.

On the other hand, poor health is a key constraint to sustainable rural development in
Myanmar. In 1993, 39 percent of Myanmar’s population had access to safe drinking water.
These low coverage rates contribute to ill health and constrain socio-economic development.
The incidence of diarrhea and enteric diseases is high, and women and children in rural areas
may spend up to four hours daily collecting water for domestic use. There are two distinct,
dry and rainy seasons in Central Dry Zone. The rainy season starts from June to September
and dry season from October to May. The annual rainfall is less than 500 mm. Because most
of the streams and rivers that serve as sources of both irrigation and domestic usage are
seasonal, the people in these rural communities resort to collecting water from other sources,
mostly from ponds/streams for domestic use during the long dry season. Animals like cattle
and sheep are also watered at the same ponds and streams.

(2) Problems to be solved in the Sector

The existing main problem is only lack of feasible source of water. Communities in Central
Dry Zone of Myanmar rely on rain-fed single crop cultivation for their livelihoods which
often disrupt by shortcomings due to drought. They largely depend on any collection of
surface water during the rainy season. However, during the dry season, their only available
sources of water are dirty pond or rainwater storage during rainy season or hand dug wells
that will dry up in the middle of dry season.

Water shortage for both irrigation and domestic usage is therefore a chronicle problem for the
people living in the Project area. Thus groundwater development, as annually stable water
resources, needs to be prepared to improve the living conditions of people through provision
of adequate irrigation water for multiple cropping and at the same time supply of safe water.

WRUD have made maximum effort for the groundwater development. All drilling rigs owned
by WRUD are at least over 15 years in operation and some rigs have been over 25 years.
These drilling rigs, however, have been thoroughly deteriorated and reduced its original
efficiency so that WRUD is facing the difficulty to develop groundwater by drilling
complicated formations and to drill into deeper aquifer over 1,000 ft, specially in the Project
area of Central Dry Zone.
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(3) Sectoral Development Policy of National/Local Government

Policies conductive to the improvement of agriculture sector leading to the uplift of national
economy are laid down as below:

® Production of food crops and industrial crops with no restrictions;

® To permit commercially viable production of industrial and plantation crops;

® To allow private investors and farmers to expand culturable wastes land for agriculture
production;

® To encourage participation of private sector in the distribution of farm machineries and
other farm inputs;

® To utilize agriculturally unproductive land for other production programs

Underlying the agricultural development policies, the three objectives are being prioritized
without jeopardizing the production of other crops in the country. The three main objectives
are:

® To achieve surplus in paddy production
® To achieve self-sufficiency in edible oil and
® To step up the production of exportable pulses and industrial crops

To achieve the above-mentioned objectives, Water Resources Utilization Department
(WRUD) had contributed in pump irrigation and groundwater irrigation projects.

2.2 PROJECT DESCRIPTION
(1) Project Objectives

Short-term objectives

To prepare zoning map for irrigation method

To prepare groundwater potential map for adequate groundwater irrigation zone
To improve recharge system of surplus water in rainy season for groundwater
To secure irrigation and leaching water

To improve irrigation and drainage systems

To establish water management system for various groundwater irrigation

To increase agricultural productions

To improve rural living conditions

Long-term objectives

® To secure sustainable groundwater irrigation systems in Central Dry Zone

® To educate farmers for farming practice harmonized with water management and
desalination system

® To create job opportunity for jobless through absorption into newly created agricultural
activities, animal husbandry etc.

® To alleviate poverty from rural community and to reduce economic gap between rural and
urban area
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(2) Project Area

Project area is in Monywa district of Sagaing division, located about 600 km north of Yangon.
The project investigation area is approximately XXXX km?.

(To be filled the project area by WRUD)

(3) Project Components

Irrigation and drainage system development for groundwater irrigation area

Rehabilitation of existing groundwater irrigation facilities

Construction of new groundwater irrigation and rural water supply facilities
Construction of recharge system for groundwater

Introduction of sprinkles and drip irrigation systems

Soil and land conservation works

Establishment of water management system

Construction of monitoring system for sustainable groundwater irrigation
Improvement of water allocation rule in irrigation canal

Improvement of irrigation and leaching water utilization

Establishment of drainage method in the canal/field

Establishment of water user’s association

Agricultural development

® Establishment of farming practice in Central Dry Zone
® Strengthening of agricultural supporting and extension services

(4) Prospective Beneficiaries

No. Township Number of farmers Area
(families) (km?)

Monywa
Yinmarbin
Salingyi
Pale
Chaung-U
Tota]

(To be filled by WRUD)

b Wik

(5) Project’s Priority in the National Development Plan/ Public Investment
Program

The Government of Myanmar has formulated and is implementing a short term 5 Year Plan
from 1996-97 to 2000-2001 under 11 Years Master Plan for accelerated development of
economic and social conditions. The main thrusts of the plan are to set up production and
exports in order to complete economic recovery as quickly as possible to speed up the
development of the country.
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To achieve above national development plan, there is great need to explore groundwater
resources for the improvement of living standard of poverty-stricken rural people,
development of food security with agricultural products and income generation, and other
economic potential in rural area. The supply of adequate water at present does not to meet
community demand and fundamental water shortage is acute especially in Central Dry Zone,
due to low rainfall, prolonged dry season.

2.3 OTHER RELEVANT PROJECT, if any

None

2.4 IMPLEMENTING AGENCY
(1) Authorities and Duties of the Agency
The main authorities and duties of WRUD, implementing agency, are as follows:

® To implement agricultural and domestic water supply by groundwater development and
spring sources with adequate facilities in Central Dry Zone, in drought affected area, in
the mountainous region of border area and other remote areas.

® To promote environmentally sustainable food security, the socio-economic of rural
population by supplying safe water from shallow and deep tube wells and piped water

reticulations.

® To increase the agriculture production in Myanmar by pumping water from rivers,
streams, and also utilization of groundwater from feasible potentials.

® To introduce sprinkles and drip irrigation systems to farmers.

(2) Number of the Staff of Agency

The number of staff, workers and employees and the responsible department, division and
section-in-charge of the Project are as follows.

Responsible Department and Division: Groundwater Division,
Water Resources Utilization Department (WRUD)

Main Power of Groundwater Division:

Director: 1 (Head quarter)
Deputy director: 1 (Head quarter), 6 (Division/State)
Assistant director: 2 (Head quarter), 29 (Division/State)
Assistant engineer and
hydro-geologist: 4 (Head quarter), 68 (Division/State), 29 (District)
Office staff: 22(Head quarter), 12 (Division/State), 29 (District)
Driller (Grade-3): 100 (District)
Driller (Grade-4): 125 (District)
Driller (Grade-5): 20 (District)
5
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(3) Budget allocated to the Agency

Year FY 1997 FY 1998 FY 1999 FY 2000
Budget of
WRUD 79,261 42,945 19,720 42,047
(in 1,000 kyat)

(4) Organization Chart

Refer to Annex-2

3. TERM OF REFERENCE OF THE PROPOSED STUDY
3.1 OBJECTIVES / NECESSITY OF THE STUDY
(1) Objectives of the Study

® To prepare a master plan for groundwater irrigation and water management by
the perticipation of farmers in Monywa distrct, and to select priority areas and
projects.

@ To conduct a feasibility study for the selected area.

2) Necessity of the Study

The Ministry of Agriculture and Irrigation and WRUD intend to study for improvement of
groundwater irrigation system by the participation of farmer in Monywa district of Central
Dry Zone. However, there are many technical issues such as, 1) appropriate zoning for
groundwater irrigation, 2) groundwater development potential for target area, 3) appropriate
planning and design for new development, 4) appropriate rehabilitation plan for existing
groundwater irrigation facilities, 5) appropriate countermeasures for saline groundwater and
6) sustainable farming method considering water management are to be addressed.

These issues should be planned with participatory approach to make farmer ambitious and to
strengthen the farmers organizations for operation and maintenance of facilities. Under these
circumstance, comprehensive study/analysis on groundwater irrigation and farming as same
as farmers willingness and organizational activities will be required. Moreover, to draw a
sound rural development plan, various study/investigations on socio-economic aspects will
also be necessary.

3.2 NECESSITY/JUSTIFICATION OF THE JAPANESE TECHNICAL
COOPERATION

The Government of Japan has implemented a number projects (study) on improvement of
groundwater irrigation and water management under its technical cooperation program in
various countries where semi-arid and salt-affected areas have been extending rapidly. Such
practical experience will be the most effective tools in case of Monywa district of Central Dry
Zone,

Besides, the Government of Japan has enough information relevant to natural and social
conditions of Myanmar which she gained through the involvement in many projects and
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studies that have been carried out in the country, and also has access to advanced technologies
for formulating appropriate agricultural development strategy.

It is, therefore, necessary and justifiable for the Government of Myanmar to request for
JICA’s assistance in conducting the captioned study through technical cooperation by the
Government of Japan.

3.3 STUDY AREA

The study area is in Monywa district within Sagaing division. The area is located about 600
km north of Yangon (capital city of Myanmar). It covers 5 townships (Monywa, Yinmarbin,
Salingyi, Pale and Chaung-U) total XXXX km? including Monywa groundwater irrigation
project (110,000 acres).

3.4 SCOPE OF THE STUDY

The Study will consists of 2 phases, Phase I for the Master Plan study and Phase II for the
Feasibility study on the first priority area(s) and project(s) selected in the course of Master
Plan study. The major scope of works for the study are described below;

Phase | Study (Master Plan Study)

(1) Collection and review of data/information on the present conditions

Existing groundwater systems and facilities in Monywa district

Present conditions of water management

Present situation of operation and maintenance system

Desalinization techniques for salt-affected area used in Myanmar

Present situation in water user’s associations and water utilization system
Research, education and extension activities

Natural conditions: topography, meteorology, hydrology, geology, groundwater,
soils etc.

Socio-economic conditions: population, administration, rural sociology, rural
culture, income and expenditure etc.

® Agriculture: crop, animal husbandry, farming practice etc.

® Rural infrastructure: rural road, electricity, rural water supply, public services etc

(2) Preparation of zoning map for various irrigation methods

3) Preparation of groundwater development potential map on the selected area for
appropriate groundwater irrigation area

4) Evaluation of existing groundwater irrigation systems

(5) Hydrological observation and soil/water quality survey and analysis

(6) Study for groundwater irrigation system

(7) Study for leaching system and recharge system

®) Study on seasonal water distribution plan and cropping pattern

&) Formation for basic development plan for groundwater irrigation, leaching and

recharge system .
(10)  Selection of priority project(s)/area(s)
(11)  Preparation of topographical maps for priority areas
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Phase |l Study (Feasibility Study)

(1)
)
)

3.5

Collection of additional data/information for feasibility study
Additional surveys for further analysis
Feasibility study for selected priority projects including;

Participatory approach plan

Land use plan

Groundwater irrigation plan or rehabilitation plan

Recharge system of surplus water in rainy season, if necessary
Leaching plan for desalinization, if necessary

Water management plan

Agricultural development plan

Rural development plan

Operation and maintenance program

Environment impact study

Design of main facilities and estimation of construction cost
Estimation of project cost and benefits, economic evaluation
Project implementation plan

Project evaluation and recommendation

STUDY SCHEDULE

The proposed study will be carried out in 18-month period as shown in Annex-3.
EXPECTED MAJOR OUTPUT OF THE STUDY

3.6

Viability of the Project will be examined by the study, and in the course of study,
methodology of the study, and results of the survey and analysis will be transferred to the
counterparts of WRUD.

REQUEST OF THE STUDY TO OTHER DONOR AGENCIES, if any

3.7

None
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3.8 OTHER RELEVANT INFORMATION
(1) Groundwater Usage by WRUD

Water Resources Utilization Department (WRUD) was established on 1% April 1995, by
merging the Groundwater Division of Irrigation Department and the Rural Water Supply
Division of the Agricultural Mechanization Department. Up till now, as far as the agricultural
water is concerned, WRUD have constructed 262 Pump Irrigation Projects with 247,703 acres
of beneficiary area and many groundwater irrigation wells with 110,000 acres beneficiary area.
Groundwater usage by WRUD’s projects is shown below:

No. | State/ Agriculture Domestic
Division No. of TW Extracted GW No. of TW Extracted GW
(acre feet) (acre feet)

1 Kachin 578 1,455
2 Kayah ’ 4 ‘ 26 11 110
3 Kayin 27 120
4 Mon 69 579
5 Rakhine 322 874
6 Shan 202 1,573
T Sagaing 10,057 234,807 3,757 28,965
8 Mandalay 2,344 29,643 3,385 29,332
9 Magway 5,024 31,128 3,664 27,117
10 Bago 1,113 24,813 10,391 43,351
11 | Yangon 526 10,932 5,472 26,836
12 | Ayeyarwaddy 2,757 16,920 4,848 17,269

Total 21,825 348,269 32,726 177,581

(2) Outline of the Situation of Groundwater Development in Myanmar

In Myanmar, groundwater is being exploited not only for domestic water supply but also for
irrigation purpose in area conditions are favorable, particularly in surface water scared regions.
WRUD has installed 7,843 tubewells to irrigated 36,300 ha of croplands. Private sector, the
local farmer in particular involvements in groundwater irrigation is discernable in some parts
of the country.

Based on the geographic and stratigraphic condition of the country there are 8 river basins
which estimated to accommodate 400.9 million acre ft/yr. (494.7 million m3/yr) of
groundwater and tabulated as follows:

Sr. Basin Groundwater Potential
(million acre ft/yr.)
i 1 Chindwin 46.66
2, Upper Ayarwaddy 75.04
3. Lower Ayarwaddy 124.19
4, Sittaung & others 23.02
I Rakkhine 33.85
6. Tanintharyi 31.83
8 Thanlwin 60.60
8. Mekkoung S5.72
Total 400.91
9
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Depending on rock types and hydrological condition of the country, there are types of aquifers
in general.

1. Chaungmagyi aquifers: Eastern high land

2. Cambrian and Silurian aquifers: ~ East high land

3 Lebyin-Meik aquifers: West of Eastern high land and Tanintharyi
4. Plateau Limestone: Eastern high land

B Kalaw-Pinlaung-Lashio aguifer: ~ Eastern high land

6. Cretaceous Limestone aquifer: North West of Central Basin

T Flysch aquifer: Western Range

8. Eocene aquifer: Central Dry Zone and Rakkhine

9. Peguian aquifer: Central Dry Zone

10.  Irrawaddian aquifer: Central Dry Zone

11.  Alluvial aquifer: Central Dry Zone, Delta area, Low Plain areas)

Depending on their lithology and depositional environments, groundwater from those aquifers
have disparities in quality and quantity. Out of these, groundwater from alluvial and
Irrawddian aquifers are more portable for both irrigation and domestic use as the quality is
more acceptable and large quantity of water can be extracted with less cost. However, in the
water scared regions, groundwater from Peguan, Eocene and Plateau Limestone aquifers,
though not totally suitable for drinking purpose from hygienic point view, are extracted for
domestic use.

3

Monywa groundwater irrigation facilities were constructed in 1991 by IDA credit. Main
facilities are shown below and Annex-4.

Actual Situation of Monywa Groundwater Irrigation Project

Main power station | Sub-power station Number of Beneficiary area
pump stations (ha)
118 No.1 31 2,409
No.2 35 2,720
No.3 36 2,797
No.4 39 3,030
Total 4 sub-stations 141 10,956

All pump stations are still working. However, the following problems will militate against the
realization of the sustainable agricultural production activities.

Overage facilities

Over pumping

Saline groundwater for irrigation and lack of irrigation techniques for saline water
Inadequate infrastructure (transport, market and processing facilities etc.)
Inadequate cropping

10
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4, FACILITIES AND INFORMATION FOR THE STUDY TEAM, ETC.

(1) Assignment of counterpart personnel of the implementing agency for
the Study

Proposed study will be conducted by the study team organized by well-versed experts in the
proposed study fields. Counterpart personnel for each expert will be assigned from the
Ministry of Agriculture and Irrigation and related agencies.

(2) Available Data, information, documents, maps etc. related the Study

Data/information, document, maps collected/maintained by Water Resources Utilization
Department (WRUD) will be useful.

(3) Information on the security conditions in the Study Area
No security problem exists in the area.
5. GLOBAL ISSUES (Environment, Women in Development, Poverty, etc.)

(1) Environmental components (such as pollution control, water supply,
sewage, environmental management, forestry, bio-diversity) of the
Project, if any

Sustainable operation and maintenance plan for groundwater irrigation will be planned.

(2)  Anticipated environmental impacts (both natural and social) by the
Project, if any

Social environment impact

Implementation of the Project will impact positively on the farmers in Monywa district as
result of improvement of groundwater irrigation and water management, no negative effects
are foreseen.

Natural environment impact

The objective of the Project is to improve sustainable groundwater irrigation and water
management. Implementation of the Project will revive the farmland in Monywa district
ecologically, it will hardly bring negative impact on the present natural environment.

(3) Women as main beneficiaries or not

Since many women will work in agriculture, therefore, the project will bring direct benefits to
the women in/around the project area.

(4) Project components which requires special considerations for women
(such as gender difference, women specific role, women’s participation),
if any

Establishment of supporting system for women in order to participate in farmers’ organization
and to facilitate job opportunity in the agricultural activities.

11
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(5) Anticipated impact on women caused by the Project, if any
None
(6) Poverty reduction components of the Project, if any

Since agriculture will become active through the implementation of the Project, poverty will
be reduced.

(7) Any constraints against the low income people caused by the Project

None
6. UNDERTAKINGS OF THE GOVERNMENT OF MYANMAR

In order to facilitate a smooth and efficient conduct of the Study, the Government of Myanmar
shall take necessary measures as follows:

® To secure the safety of the Study Team

® To permit the members of the Study Team to enter, leave and sojourn in Myanmar in
connection with their assignment therein, and exempt them from alien registration
requirement and consular fees.

® To exempt the Study Team from taxes, duties and any other charges on equipment,
machinery and other materials brought into and out of Myanmar for the conduct of the
Study.

® To exempt the 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 Study Team
for their services in connection with the implementation of the Study.

® To provide necessary facilities to the Study Team for remittance as well as utilization of
the funds introduced in Myanmar from Japan in connection with the implementation of
the Study.

@ To secure permission or entry into private properties or restricted areas for the conduct of
the Study.

® To secure permission for the Study to take all data, documents and necessary materials
related to the Study out of Myanmar to Japan.

® To provide medical services as needed. Its expenses will be chargeable to members of the
Study Team.

i Counterpart Agency

Water Resources Utilization Department (WRUD) shall act as counterpart agency to the
Japanese Study team and also as coordinating body with other governmental and
non-governmental organizations concerned for smooth implementation of the Study.

The Government of Myanmar assured that the matters referred in this form will be ensured for
a smooth conduct of the Development Study by the Japanese Study Team.
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Signed:

U Hla Myint Maung

Tittle: Deputy Director General of Water Resources
Utilization Department (WRUD),
Ministry of Agriculture and Irrigation

On behalf of the Government of Myanmar

Date:
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Appendices

Annex-1:
Annex-2:
Annex-3:

Annex-4.

Location Map

| Organization Chart

Tentative Work Schedule

Map of Existing Groundwater Irrigation in Monywa
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Annex-2:  Organization Chart
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ORGANIZATION CHART OF MINISTRY OF AGRICULTURE AND IRRIGAITON
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ORGANIZATION CHART OF WATER RESOURCES UTILIZATION DEPARTMENT

DIRECTOR
GENERAL
DY DIRECTOR
GENERAL
DIRECTOR DIRECTOR
DIRECTOR DIRECTOR DIRECTOR D:RPECTOR g Brosurorent and
Admin Planning Groundwater i Gravity Flow Maintenance
STATE/ OFFICER | OTHER RANK TOTAL
Ll HQ 48/68 250/430 298/498
Other | 104/314 1408/3898 1512/4212
TOTAL | 152/382 1658/4328 1810/4710
RISTRIGTS NB: 152/382
152=Recruited
382=Allotted




Present Man Power of Ground Water Dlvision for Rural Water Supply. WRUD

SR.NO CATEGORY PRESENT STRENGTH REMARK
HQ D’Vﬁ'%\”s DISTRICT | TOTAL

1 DIRECTOR r |
2 |DY.DIRECTOR ! 6 7
3 |ASSITANT DIRECTOR 2 29 31
4  |ASSITANT ENGINEER/ 4 6 29 39

HYDROGEOLOGIST 0
5 |OFFICE STAFF 22 12 29 63
6  |DRILLER (GRADE-3) 100| 100
7 |DRILLER (GRADE-4) 125 125
8  |DRILLER (GRADE-5) 20 20

TOTAL 30 24 332 386
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Annex-3

TENTATIVE WORK SCHEDULE

Phase Item 1 2 3 4 d 6 7 10 11 12 13 14 15 16 17 18 - Note
Phase-I Preparatory work ]
Master Plan Field survey
Home office works {
Phase-II Field survey
Feasibility Study  |Home office works ) Ml Work in Myanmar
Explanation of DFR T Work in Japan
Report Inception Report A
’grggress Report-1 A
Interium Report
Progress Report-2 A
Draft Final Report (DFR) A MM
Final Report A |Myanmar |Japan | Total
Required 1) Team Leader — R 1 . - 65| 30| 95
Iapanese Experts  |2) Hydro-geologist-1 | = O 95 3.0} 125
3) Hydro-geologist-2 S ] 30| 00| 3.0
4) Irrigation Engineer :# I [ - 65| 3.0 95
5) Agriculture # — 45] 10| 55
6) Geophysical surveyor-1 30] 10| 40
7) Geophysical surveyor-2 m 3.0 00] 3.0
8) Topo-surveyor ﬁ: 3.0 1.0 4.0
9) Supervisor for Test Well # 301 00f 30
10) Socio-economic analyst # e 40| 20| 6.0
11) Environment p———— — 40| 20| 60
12) Community Participation | [ESSem—— — 40| 20] 60
Total 540 18.0f 72.0
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APPLICATION FORM FOR JAPAN’S GRANT AID)

1. DATE OF ENTRY: May 2002
2. APPLICANT: Government of Union of Myanmar
3. PROJECT TITLE: Rehabilitation of Canal System of Chit Thu Pump

Irrigation Project for OISCA Agro-Forestry Training
Center and local community in Yasagyo Township,
Pakokku District, Magway Division, Myanmar

4. SECTOR: Rehabilitation of an Irrigation Canal System for BHN
5. PROJECT TYPE: 1. Equipment Supply.
2. Upgrading of Irrigation Canal System
3. On—the—job training
6. TARGET SITE: (province / country name):
The Government of the Union of Myanmar
(Municipality/ town / village name):
Yesagyo area, Pakokku District

(From the metropolis):

7. REQUESTED AMOUNT: ¥ 320 M:lion
8. DESIRED FISCAL YEAR OF IMPLEMENTATION
. Survey — Not applicable
Implementation — F .Y. 2003
9. IMPLEMENTING AGENCY:
Ministry: Ministry of Agriculture and Irrigation

Implementing Agency: Civil Engineering Division,
Water Resources Utilization Department (WRUD)

Person In Charge : U Hla Myint Maung ( Deputy Director General)

Address: Thiri Mingalar Lane, Kaba Aye Pagoda Road.
Yankin P.O, Yangon

Telephone'No.: 951-662161
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10. OUTLINE OF THE IMPLEMENTING AGENCY

(Refer to attached Appendices)

(1) Outline

The implementing agency is the Water Utilization Department (WRUD), Ministry of
Agriculture and Irrigation.
[General]

Water Resources Utilization Department (WRUD) was established on 1¥ April,1995, by
merging the Underground Water Division of the Irrigation Department and the Rural Water
Supply Division of the Agricultural Mechanization Department. Up till now, as far as the
agricultural water is concerned, WRUD have constructed 262 Pump Irrigation Projects of various
size, and power driven by various kinds of pumps to irrigate 247,703 acres of cropland.

[Main Functions]
The main functions of WRUD are:

To supply irrigation water by pumping from rivers and streams and also utilization of
groundwater from feasible potentials to increase the agriculture production in Myanmar.

To disseminate the knowledge and practice of efficient usage of drip irrigation system .
[Organization]

Organizationally, WRUD has three levels that of the Head Office level, State/Division level ,
District station level and Construction Teams. There are six divisions under the department with
staff strength of 6,436 as tabulated below.

Administration and Accounts Division
Planning Division

Water Pump Division

Groundwater Division

Civil Engineering Division
Procurement and Production Division

Qv Ly b ) B

[Performance Undertaken up to 2001]

- Construction 4616 deep wells, and 2862 cluster wells for agriculture usage
benefiting 90,302 acres of various crops.

- Installation of 76 electric pump sites , 5 electric and diesel combined and 181 diesel
engine driven pump sites along the said river banks for the beneficial area of
247,703 acres.

- Utilization of 4,000 high lift water pump for lift irrigation, so as to benefit additional
5,430 hectares (13,417 acres) of crops, such as summer paddy, edible oil crops,
cotton and pulses.



Pump Irrieation (acre)

State / Division 1995-96 1996-97 1998-99 1999-00 2000-01 2000-01
1 | Kayah 3000 3000 3000
2 | Sagaing 9695 10295 39028 49478 | 66528 53978
3 | Bagc 9319 30731 39782 40182 42982 49032
4 | Magway 09284 11734 43201 49901 72501 50301
5 | Mandalay 23297 28957 35885 35985 37485 43590
6 | Mon 200 400 1400
7 | Yangon 12614 25814 25275
8 | Ayeyarwady ;5600 12200 12200 14327 25267

Total 51415 86957 182710 203560 263037 247703

(II) Authorities and Duty

Previously irrigation water supply-is solely concerned with Irrigation Department , mainly
focus on construction of dams, reservoirs ,weirs and sluices, under Ministry of Agriculture and
Irrigation, however, there is no agency to construct facilities for
groundwater irrigation .Thus, on 1% April ,1995, the Underground Water Division of the
Irmgation Department and the Rural Water Supply Division of the Agriculture Mechanization
Department were merged as the Water Resources Utilization Department (WRUD) for closer

cooperation and more efficient utilization of water resources

(III) Personnel

Pump irrigation and

The number of staff, workers and employees and the responsible department, division and
section-in-charge of the Project are as follows.

Responsible Department and Division: * Civil Engineering Division,
Water Resources Utilization Department.
Man Power of Civil Engineering Division:

Director; 1 (Head quarter)
Deputy Director; 2 (Headquarter)
Assistant Director; 4 (Headquarter),
Assistant Director: 7 (Construction Team)
Assistant Engineer 41
Sub Assistant Engineer 104
(IV) Budget
Budget Year 1997-98 1998-99 1999-00 2000-01 | 2001-02
WRUD 1496.75 313.463 3435.058 | 5077.04 | 9788.969
(iin 100,000 kyat)
3
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(VII) Organization Chart

Charts for the WRUD are attached as part of appendices.
11. BACKGROUND OF THE RQUEST
(I) Current Situation

The Chit Thu Pump Irrigation Project was constructed in 1994 during the period of
Irrigation Department for irrigation of about 300 acres. However, canal systems are unlined and
poorly maintained. Later in 1997-98 finical year WRUD extended this project to cover about
2200 acres of cropland. It is extended again up to 5000 acres in 2001-02 financial year. Diesel
engine driven pumps ( 50 cusec pumps of 10 ft lift ) are originally installed in Project and
replaced with motor driven pumps ( lkva) in 2002. Almost all the structures except stilling basin
are earth lining.

Near the Chit Thu Pump Irrigation Project area, OISCA International has established
an Agro-Forestry Training Center in July 1997, in order to provide technical training on basic
agriculture, forestry, livestock and poultry raising for the rural young farmers of country. At
present there are 20 trainees consist of 10 male and 10 female who are undergoing an 11 months
training course at the Center. OISCA training is mostly practical and on-the-job, which is
different from other training programs, the 80 % of working hours are devoted to the practical
training, the remaining 20 % of the time is for theoretical class. It is not to bring in sophisticated
machinery or highly developed technologies, but to try to evolve the best possible techniques that
suited the recipient communities. OISCA is also disseminating and encouraging local farmers to
use organic farming method, which may be the best way to maintain the sustainability of soil
condition. As of March 31,2002, a total number of 90 trainees have successfully completed the
training course at the Center, out of which 24 trainees were sent to OISCA Centers in Japan for
higher training since its establishment.

OISCA International has been working closely with Myanma Agriculture Service,
Ministry of Agriculture and Irrigation on the implementation of the training programs for Agro-
Forestry Training Center, tree plantation project and also other community development activities
in Yesagyo Township, Pakokku District. The surrounding farms of Agro-Forestry Training Center
are planting rice during rainy season, and dry season, sunflower and cotton are planted at some
fields. Since the average annual rainfall in this area is less than 600 mm , the paddy cultivation is
sometimes affected by weather conditions. At present, the water source of this area is meteoric
water and a pond locates at about 500 m away from the training farms of the Center and its
capacity is about 110,000m’ . This pond is filled by inundated water of Chindwin River every
year, however, the absolute water quantity of the pond is not sufficient to cover the cultivating
area of 25 acres including training farm of the Center and farms of local farmers.

(II) Present Problem to be Solve

It is necessary to establish the irrigation facilities with permanent structure, which will be
connected to the existing Chit Thu Pump Irrigation Project, constructed by Water Resources
Utilization Department, in order to utilize irrigation water from the Chindwin for the practical
agricultural training, nursery site of tree plantation project and also the poultry project at Agro-
Forestry Training Center as well as to provide necessary water for the crop cultivation of local
farmers. However, the condition of the majority of existing irrigation canal network for Chit Thu
Pump Irrigation Project are deteriorated every monsoon season due to poor structure (earth

4
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filled). In this respect, a public resources mobilization efforts needs to be geared up to install the
permanent structures of above mentioned canal system so that the poor farmers of Yesagyo
Township as well as OISCA ‘s ex-trainees will be able to utilize the Chindwin River water from
Chit Thu Pump Irrigation Project for the purpose of foodsecurity of minimum requirement.

12. RELATION  WITD! THE GOVERNMENT’S DEVELOPMENT PLAN AND
OTHBER FACTORS

(1) Relation with the government’s national development plan

The Government of the Union of Myanmar has forlynlated and is implementing a short
term 5 Years Plan from 1996-97 to 2000-2001 under 11° Years Master Plan for accelerated
development of economic and social conditions. The main thrusts of the plan are to set up
production and exports in order to complete economic recovery as quickly as possible to speed
up the development of the country.

To achieve above national development plan, there is great need to upgrade the irrigation
canal networks as well as the knowledge of farmers for the improvement of living standard of
poverty-stricken rural people, development of food security with agricultural products and
income generation, and other economic potential in rural areas. The supply of irrigation water at
present does not meet community demand and fundamental water shortage is acute especially in
dry season, due to low rainfall, prolonged dry season.

(2) The position occupied by the requested project / sector in the above mentioned plan

Considering the magnitude of the problem, there is great need to achieve the sustainable
living standard with development of food security and income generation by providing the
irrigation water for poverty-stricken subsistent farmers in the Project area.

13. OBJECTIVES (ITEMIZE AS CONSLETELY AS POSSIBLE)
(I) Short — term Objectives

To ensure a permanent solution to the environmentally sustainable living standard with
development of food security and income generation for poverty-stricken subsistent farmers in
the Project area through rehabilitation of irrigation canal networks..

(II) Long — term Objective

a) To enhance the improvement of the health status and socio-economic conditions of the
poverty-stricken small farmers,

b) To strengthen local access to critical inputs and supplies,

¢) To reduce and protect the extent of deforestation.

d) To provide technical training on basic agriculture, forestry, livestock and poultry raising
for the rural young farmers.
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14. OUTLINE OF THE PROJECT AND REQUEST (Itemize as concretely as possible)
(1) a. Outline of requested equipment

The Project area is situated one inch topographic maps of 84 0-2 & 6 at the west of
Chindwin River in Yesagyo Township, Pakokku District, Magway Division of Central Dry
Zone and the project area is underline by Tertiary and Recent alluvial sediments. However
Peguan rocks, bearing high E.C and high salinity groundwater, are exposed at the west of
project area, especially west of Pakokku-Yesagyo Motor Road thus groundwater is not suitable
for irrigation purpose.

Limit availability of groundwater exacerbated by incroachment of saline water
particularly in Dry season, in commensurate with recession of water level in Chindwin River
from inland Shinmataung Range of Peguan rocks at west restricts groundwater irrigation which
inevitably leads to application of pump irrigation from Chindwin River to make the best use of
the 5000 acres stretches of fertile land for multi cropping. The inspiring command area of 5000
acres, the high fertility of land and topograpically gentle landwards depression from Chindwin
River as well as a reasonable 45 ft pump lift at the pump site itself are criteria corroborating the
emergence of Chit Thu Pump Irrigation Project.

Sr. Year Area coverage  Irrigated area Department
(acre) (acre)
1. 1994-95 300 - Irrigation Department
2. 1997-98 2200 - WRUD
3. 1998-99 369
4. 1999-00 450
5. 2000-01 540
6. 2001-02 1800 532
7. 2002- 700 Extension
TOTAL 5000

Despite completion of irrigation networks capable of irrigating 4300 acres of lands, cultivated
land area, so far, is less than targeted acre. Due to budgetary constraints, all the canal systems are
unlined and thus seepage loss through canals, evaporation loss related conveyance loss that
debilitates the irrigation water supply efficiency are high. Mounting canal losses is the main
challenges that forge the farmer’s reluctance to extended cultivation. In this regards,
rehabilitation to upgrade the existing canal system together with implementation of the remaining
700 acre is imperative to allow the region to be more prosperous by extended cultivation.
Improvement of water supply efficiency will also benefit OISCA International’s Agro-Forestry
Training Center to provide technical training on basic agriculture, forestry , livestock and poultry
gte,

The proposed upgrading of Chit Thu Pump Irrigation Project includes also construction of as
embankment rimming the irrigable area at north, south and east to prevent deluge by flood in
raining season and also as an inspection cum rural development road for better facility for
inspection of the functions of the project as well as better communication including transport of
products, for communities.



b. List of Requested Equipment
The address of the site to installed: Yangon
Equipment selection criteria, name, specifications, quantity unit price and total amount:  see

section 14 11.

c. Financial sources for management and maintenance after completion of the requested
project.

Fully borne by Government

(I) Breakdown of total amount of the facilities and equipment and supporting data.

Canal Maintenance and Embankment Cost

Sr.  Name of Canal Size (ft) Capacity (cusec) Estimated Budget
(US§)
1. Chit Thu Left Canal 5x5x15,300 125 150,000
2. Chit Thu Right Canal 5x5x 16,000 125 160,000
3. Tha Man Tha Poh Canal 5%x5x%x 17,400 70 170,000
4. Thint Thi Canal 5x5x 15,000 70 140,500
5. Thint Thi Canal (Extension) 5x 5x 15,000 70 138,000
6. Embankment for Development 12x 10x SO0,0Qd 122,000
Sub total 880,500

Equipment Cost

St..  Item Number Estimated Budget (U.S §)

1. Bulldozer 3 450,000
(Crawler type, HP-200,Blade size 12 ft)

2. Backhoe , 4 400,000
(HP-90, Bucket size-0.5 cubic meter, 60 m’/hr)

3. Dumper 6 480,000
(30 tons , 10 m’,truck)

4. Roller 4 400,000
(Self propelled sheet foot roller, 5-10 tons)

5. Concrete Mixer 2 200,000
(Drum size - 5 to 7 cubic feet, truck-mounted)
Sub total 1930,000
Grand Total 2810,500
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(I0) Additional information

a.

C.

Existing facilities:

Canal Network

Sr. Name of Canal Length (ft)  Capacity (cusec) Remark
1. Chit Thu Left Canal 15300 125 Earth canal ,no lining
2. Chit Thu Right Canal 16000 125 Earth canal ,no lining
3. Tha Man Tha Poh Canal 17400 70 Earth canal ,no lining
4. Thint Thi Canal 15000 70 Earth canal ,no lining
5. Thint Thi Canal (Extension) 15000 70

Sub total 637000 Existing canal network

Pump and Motors

Sr. Pump Site Pump Model No  Motor No
1. Chit Thu Kuming (20cusec) 2 110 KW 2
Chit Thu KSB (14 cusec) 3 75 KW 3
2. Tha Man ThaPoh  Kuming (20 cusec) 2 110 KW 2
3. Thint Thi Kuming (20 cusec) 2 110 KW 2
Machinery and Equipment
No specific equipment designated for Chit Thu Pump Irrigation Project
Project site preparation (Including expropriation)
Land:
Name of the landowner: Not applicable
Area: Yesagyo Township, Pakokku District, Magway Division
Topography and soils: The Project area consists of plain fertile land
Climate: The Project area has a tropical monsoon climate with a wet season

from May to October, dry season from November to April. Annual
average rainfall is 924 mm in Pale that over 90 percent occurs
during monsoon period. However, rainfall is generally erratic and
localized and torrential storms can occur during which several
millimeters of rain may call within a few hours.
Yearly rainfall 1992 : 28.08 inches (713 mm)
1993 : 20.63 inches (524 mm)
1994 : 14.71 inches (373 mm)
1995 : 18.35 inches (466 mm)
1996 : 20.83 inches (529 mm)
1997 : 12.70 inches (322 mm)
1998 : 20.63 inches (524 mm)
1999 : 14.82 inches (376mm)
2000 : 9.72 inches (246 mm)
2001 : 12.71 inches (322 mm)
Other situations: Not Applicable.

Security situation: Not applicable



d. Relates grant aid cooperation in the past.
Nil

15. BENEFIT AND EFFECTS OF THE PROJECT.

(1) Area that will benefit from the project specifies the total areas, if possible;
5000 acres of fertile land

(II) Population that will benefit

Population in rural directly will benefit as following;
Yesagyo Township 5,886 (2001 estimated population of Population & Man Power
Dept.)
Indirectly: Approximately 530,000 population in Pakokku District.

(II) Expected social and economic effect.

Speed up dissemination of agricultural, irrigation and farming technologies.

Creation of higher cropping intensity

Increase farm related job opportunity

Elimination of water related diseases

Increased output of food crops and cash crops

Increase farm income

Steady school enrollment and attendance

Better practices in environmental conservation by promotion of bio-fertilizer
utilization

o o O 1 Rk

16. RELATION WITH TECHBNICAL COOPERATION, ETC.

(D Feasibility study:  Not yet effected

2) Technical Cooperation
Which of the following forms of assistance do you require?
Not applicable

Project — type technical cooperation

Long-term experts : N/A persons

Short — term experts : N/A  persons

JOCV : N/A  persons

Acceptance of trainees  : N/A  persons

. Not needed

When the technical cooperation is underway

Title : N/A

Period : from month year to month year

Project - type technical cooperation

Long — term experts : N/A  persons

Short — term experts : N/A  persons

JOCV :N/A  persons

Acceptance of trainees : N/A  persons

e e DR
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17. REQUEST TO OTHER DONORS FOR SAME PROJECT
Nil

18. AN BY THIRD COUNTRIES OR INERNATIONAL ORGANIZATIONS IN THE
SAME OR RELATED FIELDS.
Nil

19. OTHER INFORMATION WITH SPECIAL REMARK WHETHER OR NOT
PRIVATIZATION POLICY IS AFFECTED. IF YES, INDICATE THE
RELATIONSHIP WITH THE REQUESTED PROJECT.

Nil

10
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