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1. &

i}

AEEFIL, FR7EQ95E)OHSHD? S 14 FTCOI0ABIZ Do T T4 Y ¥ Y
FHENCBNTERL, DTIORT24OBRREEICHT 2 SMATEEL LD T &
bf: {) 0)'6%%0

1) EEEREELSNEHE
2) T AR EE R TG ETE

T4 EVIZBIT A HBAEL, HEEABNEEREI VS~ MEAADCA)
POREBEI N TR2BOFBICE VERKL,

Mif./BAZERTE [EK BfE BARLEHRASHT
B PEK DR ATEA HARTEHRASH

RERIZT7 1) EVENICBIT 2 BHBREER ERHNESIIBWT, 74 ¥V
ME., ERERTOBRBRECH I 2B TEBLMBICEITTAILITE., 17, &
BIOREZIT) ICHo7=Tik, F7 41 €V HEKRMEE, JICABEMRO B £ 555K 7%
BS LB 2HC CICHREMNDH 4 ICERELIBRBFOE L ETIRETSH S,

MERORERRE, WMHREFIE, MMIER— 1, 2ITRTEYVTH S,



2. —ER
2.1 74 EVEAEOEFRE

1990FHEICBITH T4 EVOBRALIZHNG,070FANEHEIRTBY . ADE
BIZM200N km’TH 2, /-, BRLI0EMICHBIT 2 FEY AOMINEIT24%  ETH
5o 1994 ICBITH 15F U LOBFTRADZ, BAOD64.4%I2HY4T 24,2675
A FEERAETEFTTEATDILE6%, #3910 AN EHEEIN TS, RERITEE
HEINTIEE TS, 20004 ICBITBRAOIZ7,520F AL RIS TBY., &7
ZRABSZOBIHMEBIFICE o TEROBRETH B, B2, HHFOERERFHET 2
LT, RN FE TORABEOAINZ 2R ERRTH IREERE L 2>T W
5o

19894 H 19914 ICHIT T, 74V E VO EREIZ, BELL2HBEAE L AR
KEWZL o TRELSHEF L, BERRSTEZU Y, 1991482 1ZEHE LB (GDP)
2-06%DY A F AR E 2ofze UL, T EARMEDOHESE L ICEFKITRIERT
RETWD, 1991 - 199441281 2 B EENDEERRIZ. TRIGETEY TH B,

(BANY)

BEXr s & — 1991 1992 1993 1994
B 162,937 163,571 167,053 171,240
I% 248,718 247,384 251,459 266,686
H—ER - 304,867 307,986 315,644 327,765
EWNHBLE (GNP) 716,522 718,941 734,156 765,691
BEE | (-0.58%) (0.34%) (2.12%) (4.30%)
BND» S OT|/ALE 10,297 18,198 22,137 29,326
MhE RARLE FEAE 726,819 737139 756293  795.017
B EE (0.34%) (1.42%) (2.60%) (5.12%)

74 € URKEHESE, 1995

T4V EVBRBEOBEVERITBICKIEAR EBRKEICL 27T TR, BER
BOBENBEHEICER L TW LRI NTEY) ., BANZBEEARYEN L SR
WERD 74 KV 0EERd 2 BRERBEZE TS LIIATRETH S, b, AEOEA
WRREEER TS 2 AWEE, THAEEY., BREBCBVWIEAESFIHES S B
BEREH, 74) EVORBEBICE o THERTRTHE, DD, 74 Y EVEK
fid. BEROER (AWEEOEE) . i FENOBRE GRHALRAEEDRER) %
BEEHOEEREL L THBMfITTWS,



2.2 i+ ¥UBREEH

T4V VBAFIE T ERA KBRS 01992412 H121993-1998 hii 7 4 1 ¥ o
PA%E &I Bl (Medium-Term Philippine Development Plan (MTPDP) : 1993-1998) % % % L
2o SOHTT74 Y EY ORBEEROER T [ERES HoMmibe AMBERIC X
D, IRNTCOERDEFEKERZMEL, SHLKEIZ T IV E V2 FREZE LT |
CELRZEDTVD, ZOLDUTO=ZFTEFELBIFTCVS,

1) 1998FZEIZER—AY7- ) DERAZRE 966~1,044 FVICHINT 5,

2) EIRRAEEH (GNP) OREERZHEFY 5.7~74% & L. 19984E12138.5~ 10%D
BEXRLERT S,

3) 19914 DEWSR39.2%% 19984F 1213 30%IZT 5,

ChOoDHEEZERTA7-0, HAICBITEENMT(0ER BELSHERRE
BHELTWS, COFRICIE, BENF 74 VECVOTEEZTHDABISVERES
YUV NVERLTVED, BE-REMD ERMEOERIC L) ERNEOE/L, B
BH, FEFTHLRROBEL Vo HENOYBEISBNT VDI LMD, EEAEY
CATHMEE 2131, BT CTESEH0H MRS N2 EETZ 2 L85, 74 ¥
YORFRIE, FEbIBBIILEARATTREZZONTVWE I LD D,

T, REMLEOIRBIIISUROZ E 2055, 1) B - BH - BEL VoS
1778, Bl DERLERKS  THERSORES L 750%MR. 2)%@8HE L
TOMBASE, 3) RETBHREOWE. 4) HERE, HHER, BAHBEEs <0
BREDOWE, 2 TERTILENH S E LTS,

LREAFHBRETE OB EL BR TS 200, T4 ) ¥ VBURIE P AR S E
1994-1998 (Medium-Term Pblic Investment Program (MTPIP) for 1994 to 1998) IZ B W
T, ZOSEHORBEFER LK 6,900 E<VE2K 6FEH) LH8E LTS, SE%
HEANOEELFRIILTO®E) TH 5,

—

RN 7 SBEBEE - 71% (94,900 fE~XY)

)

2) REMITERREE : 13% (%9900 &~ V)
3) AMBIRHEE ;o 12% (#5830 & V)
4) Fof D 4% (K270 f&ExY)

@M%%%%%m%$4V77¥ﬁ$¥%ﬁ@infﬁb\:@%umﬁﬁﬁé
o Tz, MRFHXEEONLBEIIBATRAFIER ODA) ICk 2 A, BEELEY 2
AT &L TS,



23 EBERZBOLEMH

[1993-1998 Wi 7 4+ ) K VRRFE | ICARON T2 BEBRFHLEY T 2
EUTO®EYTH S,

EEXFTHTH 5 [EFEBESFHOMILE ABBERE] 2owT, 74 ¥UEFZ. &
WOBRIZE VEROEN 252 L., BNEYOEEN., SE2MLEL. EEHEIZ
BRT AN EECEIMGREEBR IR TAIZLEMIAL TS, ZLTID
DIZiE, REEEVFBEOREZHEL, EABRSOMIMC L YEREFBOH LIZES
FTHILEHWLETHY, BFE LTk, RESESEYLEE, EEEHIITR2 % 1
BERBTHZ LTI, ERTHEEHEICBIT 2 ES ML HET LI L1025,

ERICENE 525700101k, AERRIEEREL koTw3, EEBOER I
W RHMIBIIZ 720, BEORELZHELEL TS, BHICBIT 2 XTELFEE
HRETHY, RERBLRE L HRERBROERIVERTRE LTV,

REMM EMEELFNL, MZEIBREICH L TEMB OB EITE D o L ETEL
B5LTHEY, BEIEZEDRED-DICEELBRELES- LTS, RERERIL.
ZELTZEMEOBBAFIER IO THONE, BEWOMT LB Vol
NDZATENEAERF STV, o7, BEBARBETIE, BFEAEREL LT
WERENTHEDOIRBEIZAOE TAZ L M FOBEERRIIESLB ATV,

—J BRI RA 0B 5 BRHE~NOREICHEBHNTH S L 10, —BBFEELE
BA VT I DERPEINTOROHIBNDRELBEET201I4RTH L, T7-. B4
72BN E EELMBEOIBREBERIZE > TERLRBLITH 5, BHINLEEEEL o
KB, BIRE LTIHRBROREERAS V75 OBEBIlBELREL 20 X2 %
Blove 1V 7570FFIE, EEBEHE X, HAW  KENERES D75 L. LA
Hl& T, EAL - BABSOMAK - PE2ERT2 LW KBOFEORARE 22 4
DTH 5,

T WHITBIT 2280 AOHMN, AESE2THE S, tHhiE| EROFE. +
WOAREAR EFBMANDANORALED 2ERE2-THY, BEFOBEZIZLY ., &
I Vo FERTEE BB LB ANDO AR 2ME 5 2 L5, BRIZRDONATWS, B
£, MAHOADIR, #2,0005 ATH 255, = RIE20004E F TIZI1E43.00005 Az 72
SEFHMENTVS, B, AODABHHICEFLTBY ., »50 2 TOEBELY
REHN LGB L2 2T b, MHNOAORAE LD 27201212, B OAEIEE I
LoTRNIICBI2BABEOH ALY, BEEHZEMILT A LW ELE 2
5



SOLIRMNBORERRE L. RIOEEBIMEN 2D ILEIIZA > T, AbHRE R
BEHREIZ X o TEFENTER 2BV DI H B, DD, ERELRRELED
BHEIZ L 2 BHILAKIBOKECKEICHBERIZL., FLEHLEAEFIFo43 &
EBILTWD, 2)IVo BRI ILD- D120 T - ERERE B E 35 2R3
DREEVLETH 5,

2.4 REBRBOEELE

RFEAE, [1993-1998 H#7 1) E VBAREE ] OEARFEICH - T, BREER
DEXTEE LT, EEHEBFRNAOH L2552 2 BEBEICEBITTVE, o h
DEBITIE, HNOBRELRLBELEBLTIEERBICL), BENRICERARS
PRI CEHFREFHEEZONTEBY, BEREKS V7 SBB~OXREESL, BE
BIZHEINT RETHE L LTVD, 2L T, RDO4 SO/ BEXERRELEOIAW L
LTwh,

1) B

2) T EH

3) IDUREf LB ER

4) MBHEBEEOSE

EVDIAREE FYET T VAERMIC BT A EMYE KB OBR L. DHIBERE
EORERFEDORBRFEEL LTI LT R TV, EfiZ. ERPERLLOHE
FRRSCHETTRAEL, AEORERE 20 L, THOBERE 05 AL EEK
WIEHT DL bMREL T8, EEMOLE L AERRIL, EHOREE 75 L,
BREBLUOWEERNFICL o THENLEREFREL 5122 L1025,

REMOmE LMEOEEERS LT, [UEFLERSRETEEROBERLEE 2
RRTH 2o KHRITIE, B, MT 0. Bk EOBBETIT% A HEEE 71353 5
EV) TS b, WHERDEREZEE TSI LITBICHRASINTAZ T
D, THERRRTERE, SOIRERBEHICAREL-5FTb0THL, LEEL
HEE L ERSTHEOMBILL EERECTH S, ML VEERIX, BROHHL B
DM ZRES N, I-HBEIRELARETIL I LHTE S,

RELBIREMBIEZ 2EICE > THRMICERT 27-0, ES4AENRR (Key
Production Area : KPA) SR o T 5, T4b b, M EICELES,. HEHL &
CAEEBERHETIREL. EERELEO-O0OBREE S EANIIERT 2 DTH 5 o



3. EEEBFERSUESE
31 EMEXOBME
1) 74Y¥rniEmsE

T4 ECOEBEE (NIAIZERES Db D% Project (B), THAI =T LESIC
A27z2%b D %System B E L TV BN, UTO@EY3HEZIZHEEI NS,

1) EE#EBEZ (National Irrigation Projects/Systems : NIPs/NISs)

NIAICX D EZRBIUHBERINTVWIHEETH ), SRERITHEESED -
ODOKHEDZH 2 REDToND, 1HBXIZBBELR1,000hall tTHB, 1994
FRBRETEESNTVIEEHABRRISEICI7IBX S H ., LEBERITIL
634,570haTH b, CNOHEDH &,

a) /NN PR E (UPRIIS : #BEHEAEA 100,000ha)

b <Ay MAEREZE (MARIS : #EMEEY 100,000ha)

o) TUHy b~—AFEBEE (AMRIS : EHERES 31,000ha)
DIFFEFENETNKRELREKRST L 28HE, SKEBEGE VDR TVWS, L L.
ARG OEEEMFEOTKSFRIIEELICL2HERY AT 3,

1994 R TERPOEE FHIZ 164 TH Y . T EmERHEE 6. B
FRBOYE - BB EASM, Z0M (HMEMSTE., §HE/ S — %) 2524
o Twnah,

2) I FH#EMHE¥ (Communal Irrigation Projects/Systems : CIPs/CISs)

HERRIZKFMES THEE 2 EET 2 2 & ONIADESR L., THETH, BTk
FREICTIZEE N, KFHAEGHEOSHEREELT2 Y, BUkFRiE, £ 7iIck
LHDREKRTAEHTEIDOIEITNEA, KEANPSOEETIZL 2 EK
WOANTH D, Z BRI THYMPIERELSOL10%2 V., BEIIBRESE
MEMNTFTXHS CE2HBTTONS, AFNEBELORENEREITY
734,000haTH %,

L2 LEHRES EICB L Cid, 1991 10 A ICHIE S N7t H BRIz L b .
HEEBFRBSBTBAT BE S 720, RERATHP S EWF CTH o7 FR
FZBRVT, BEGKFEMIEL L EEERT A2 LT CE 2L hoTD,



a) BAEBSEFE - EMEEE
b HSEEIC X AAFEEMARETE (50
0 EREEERESICX LU YREERSHRRRSMER

3) FLHYHEPEZZE (Private Irrigation Systems : PISs)

MR IINIAL ZBIR R CBS X  (NARBERLZBL2V) | #REESH
2. BUKBRIINN DS 0 BARBUK, F7-KY THASE 2 LD 5, HEREE
13#152,000haTH 5,

2) EEEEOMRFER

HE AT L. EELED - ERSOERFERIIFEE LT, EEERESIL
NIA. 3EFEERAMGIZ ARG, REEERIIZNENOERERITER . HEE
HRBOMBEREEOUBEN- O, NARZTRER tHGILL. FEBICRERICS
MEEDHELRALT VS, 0F D EBAEBRIC12 OBEOXMEEEHLL ., NIA
PEET DS A, EHEL, BEKBESUSNORSOMERER L KFMAGITELLHET
H5 KFMEEICEHTHDIRIELAEDT 2RKBUTOIHKBETHS) o

NIAIZZ NS OAFIM A L RBIC L VHERER L RHEL TVEH, 2OFEOSE
LT MEREES T RATR D DD, 2) MFEE LKA OBINEITR) b D, 3) L
DESEELEBELTLE) DODIHEENS 5, BENB)E &L L INIADERE E
FEHEDBHEKEITICREL, FRUTORSIIKFMEIC19974FE TEUBE S
&, KFHE~DOTBITMHFITEEI T2 ) L) TEPRAELLTE TS, €L T
Z AU EEE U CEERR AL E TNIAICEEBERE 1 halc D& 220k Y OfiBI€ 252, BL
HEMBRORBICHETE I EFRT> TV 5,

(3)  KFHEDEE

KESES #5528 (19744 98 11HEIE) LY XAFERFXEOTRERIZ, €O
B YWBHELELRFICEET I ENEBMF ORI EICE D, KRS
(Irrigators Association : 1A) 75, EMEEIIBVWTLERTRTH B LRBEREND L)
IZhrotr, BRASHROMEFREE LTV, BEBELEETA-OIIE, BREBNZERO
H R % 2T T A LENSH B L OHIWA S, 19764 NIA 1T RIEMFHXEDOERICE
WT, BREOBEANOBESMARNERATAZ LITLZ, 2L T, X/ ZUN
M, IV AR - ZA—=VIIZBWTEROEESINC X 2 EMARRBRFELERL .
¥7-, BREESMEZEAL LA AEEMITEORELIT) 720, BRSOBEEN %
AUN— T AEARMEMEREA*RBLE, 2V o ERARPRARIIILRRD
HEFESIFEORBERT 2B LT, HELAREBFEOERKICBITS 1A OREZ
7



DTFoX ) IcHEILL TS,

1)%ﬁﬂﬁgﬁwimm&tofu\mw%ﬁtmm%%%%ﬁﬁ%%#fé
5o

2) 1A IZJWE, FHERE. MR, THFSEEEBOLTOBRICBVTNIA KL
WhL., SHEE, FEHOEREEITIo

3) THERIZY> T IA RLBERLTHBN. BREMEZTHRRRY &5
5o

4) HEERE A EEROMEREEETY, BEEE NIA KRET 5.

A OMGHERIL. BREEEREREE L THEERITH ), ZOTICERIVK
B, BESAOTICRENVL, REZEYE, MR, SMEE, &K, BAR. &
ERETEBRINT V5,

NIA HEEHEZICOWT L ARSI 1980EUBEHA L TV 225, EEFED
SR AUAICER L TWE S &, EEEEE—RNICHRREIRE . RROHE
seEHE . EH. EEICEENST A ICIERN BN ZEFIT LD, 1A OF
BSOS REEBRIEL 2o TWVA, NIA X 1A LUTO=ZERAD %
ERZLIZL), BEEEEEOHEFERELIER IA KBEL TV,

1) #4771 (HEFEBREY)
IA HEBAKBOTRD &N KEICOWTEEOMFEELIT ).

2) ¥4 71  (HEakIR(E/ KRB
A 3RS DEE -BIECEML, NIA KRbo THER D SRR ZBIT
5o

3) ¥4 71 (EMHERO—HBLIILTOBERY)
1,000 hall FOSRTAE 2 Hol RO HFEHE, EEL2TE A BEL.
A IZRE SN RROBEE,/WEE 2 504E DRI NIA ICEET 5.

19944 KB TOEE ., XEIEMIFLD IA DFVKRIETTEOE)Y TH 5,

' AR A 35 R AR 4t
AR 1,768 2,319 4,087
R EE M (ha) 550,240 347,993 898,233

ERXRK 379,075 218,211 587,286




(4) XKFE

BRGNS B ET 2RI, ZRERY OBINT 2 KFETH ) O
ERITH 5, BEOKFEIL, 1974FIZROBYED LN TV S,

1) BAREMEZOREICBVYTIE, MEMEIINS F—VbH Y 2HN>, e 1E
3NV E LT IBMED B IA NV EFIS . (13 13K50kgiCARE)

2) FARBFOEMMZCBYTIE, MEEIIAT S - VB D2.50/3 Y, %z 34
VEiE3.5 /5 LT3IfEL 35 NV 2XH ) o ‘

3) H Y TEMARICEVCTEGRTH S ). FIHEX1IAS F - v HIY 62
514H 3V, HEIMEIZ6 D160 5V EXH D o

4) BFRIIZOZHEEMIT L, WRICTIPERT LI LDTE S,

5) ARVELIAN DIEY IC DT i, FRIEE A LAFIR B Eh2 0, EMOARTDH
5o

KRB BT 5 BB, ZOBMINEDNKNT & Thb, NIAIZZOFEEZ EIT2
NREEH LT BA5, 19924F OB EIE, EEMERICES CBRTERIIHL TR
AR — A T57%TH o770 NIALEER#EREROLOIOKFEORBEZHFL T
255, FOZYMIZEBEEICAZ SN TVE 00, BUEWHE»L RELNTW
2, ZZTERETIR, ZORAMRELEZHELNA TS,

3.2 EMBAFEDEARTE

T4 ¥ EAFIE19914E 12 4 69784:(RA6978) 2 Hll%E L. NIADS1044E&HE T
DEBARE TS 0 2555 EEA TR TV 21150 Fhall DWW B R ER 21T &
LB TWVS, NIAKL., SOEAICES L [EMBAREESE] 2ERLTWAY, £
DEAZ. 1) EEW. BICROBEHRIHGL, 2) BRRAZEARIEL12DIT,
EEOWAKEZRAZ ETH S,

RAG978 © AL10E M- MR ELEENHEOERIZ & ) ENBROMB LIET 2 EFVE &
DL - TECLVEIESN1991E1A24 AAMBEICL DERB I,

RAGO78IZHE & BEBARMERTE 2 32T 2 720121, 104ELINIZ152733 ThaD L
BT L . H1105 6 FhadBEfF R EZ R BT 5 LENDH 5, 19925 ONIA
DHEEE TS A HHEMEREEE. 75000~ V/ha, SBFEE30,000~ V/haZ il
BETHE., ZOFEERIIEFLASBAYPLEE 2D, ZHIZ20024FF T
FAEFHIS0ERVOTERBEL L HIVEFH LI LI 5,

9



NIAGHEOBHFOBHE LM EZEA T, ROFISRT2200REOEBEFEE

PER L Twb,
1OM4FHEEBEB R 5TH (1992-2002)
EH H 1OMEETH] T3 FA U AB
FrRBAREE (Tha) 1,623 678 351
iEETE (Fha) 1,106 1,310 1,130
REER (A~ 145,000 108,080 65,610
E£HEEXER (FHYY) 15,000 10,000 6,200
20024 HEE &R 97.4% 70.4% 60.0%
HXEHUE (10%4E) 25 HEE 5QH4E

L L. BEOBHOM BT SHM §2 & . BHOICEEDO/NE VT 51 4B
THoTOIEBTLDERBETHL L EZ ONE, T/, REABGOEBBLEDEN

FERICARBZHEERIZEL ), WEOWEBE2HIF TV,

1)

2) THIXHRE
3) WBEHE

4)

FRUBEDTHPFTOENCL 2 THERERE

v R EK, R, TiEoh X 0BRKE

DX RBIRERPOSBED 7 4 Y ¥ L IIBIT 2B AMBIREO R TIE,
FENIADEMETE Z 5 ELE D ERT 5 S L I3FERICHETH 2 LW X2 28500,
L2, EEOHKREZE) . BROBRETL) LT, EMARE: IAE T 2EmR
SLEATRTH L, 20D, 749 ¥ VERMIL, HROKEESEMBERIEOE N
ELERNRICED, UTOME2 B oBFEEMAROSBRY. MNEEERERDE
MIZX ) RERROHEGER L2 H4EFHLH LTV,

1) RAEFEEBEIDRV,
2)
3) MERFEHEEBEI/NEV,
)

4

3.3 EEEMFELGUE

={l

SEHRE COHMMSE Y GR¥E1-3%F) ,

1 BIBIZHE DR S 20

e

NRAREEBR EEEICE L Tk, BABBORMIEDICL U, NG E
(SWIM), /NRREMRERER ST HE(SSIDP)ED YA ¥ — 75 U HEE SN, SWIMIZEAE
SRFHEEBE L D ERF TH Y, SSIDP b G4 Bk ¥ (CARP)D—B; L LT &

10



Wk EESEEEROREM T THD, F7-. HEHIBRD). EIRREREEEIFAD)DIE
Bk A RRIEMHEEIHRAERTTH S,

S R ALRRNIS) D R I IC D W Tk, SR, OECF, KEBRE D&EBIC
I EEEESEEEOSP) . TV T BESTOBRIC X 1 #EEARRTEETE (SIP) %
EHLTWVW5D, IOSPOEAFEE, BEAFEEHIL, ZICNIAOKEREEELERE
OHEBIEIZDH ). %L OEEEBEBLIOSPONSEE LIz v ) EEp s, BXE
DHEIEZ VoV 7 VEADBILICER ShTWwb, 2Ok, REXOWENZRE
OB, BERROBERIIEEEE/-LTwA 00KAEDTEY, EENYBF
EOFEIINZ VR LN TS, ISIPiZRegion 10& 110 EIEAKEOLE(18,910 ha)&
JiE(4.485 ha)k BME L CERBH TH S, LrL, ThoDFELTTERLEES N
TWAKIEHES HMCERTE 2720, NIAREEMGOSETEICN LT, HE
BUF OB - MBI EZHRFL T,

E SRR SR B TEESNTBY ., REXREEERORT VYV 2
B ehts, MR OBIE, WAL R, THEROKRER. THERREOX
MEICLY, ZORF VI Y VERBHETE 2VTVE DS, /72, ThIEITOHE
Ao EETIE, TEEMBERORXBIEHENTHY, T2 TIIREEEY
YEFINAISTLARE SRS, TR EEERERICBIT S RELEENL
EFRNAZBAICT B -0, EREROA TR, THER, DHERLERER. T

$7o, EFEEEGORI I, EETY EEAARIC B 5 EBERIC X ) B
TA2E2-LTWBE08d5, JHEEHEBICET2 TEBENEL2RETHY ., &
 FHRRORMEZIE TROAE, KBICAE CHBT 5o LItTo THAEREL, #
BHHROBEERAICT 5 L) CB0 DI LRUETH S, MHSIC L 2HAREIET
BRBAOBEIC b R ThH B o Misid 5 EHMIEOEE 21T7% ) 7-0101%, BB
D & FICHEBRE 70 27 PO ERT ALESFH 5,

23 E oW RO FTADCAIX19924E1C, EE EMHFER AU E B 5 Hal
MERFTo7. NIAIR COFMARDORFIETE, KEIBOIRY -7 7 Y FAEDE
eE D ABHAFICERS L7,

3.4 KEIEOSEDXTIE

BIEEE R OEEMRIZ171 X 634,570hal R A, BULHEREEFTEINATED
F. BHICEEOEERAKEMET S LWV I BRNLBEEEF TE TRV I AT A
PEELRAIL TS, BB, VI 27 A & LTOREECKABEOBNR-HRE
BEHEOAE>AEY 2 HERFSHE-E VAT L L LTOBREL W) BRERICK- T

11



waEBbNDS, BICHEHABIEIC L 2 HBROREENS, WHOBKSSE, THDEK
LEOMELFIZRILTEY, KEZOLOOYBNROIERLZREL 2> Th,

EEHEGEOY AT AL LTORBEBERTIE., ERFENOREERLTBBESELLIER
Pinh, BHEZEANOKELRIV, EFEEOBIEEORE L AFEOBINRICIIE
EREASHL EENTEY, BERRD VAT L BBOMHR - ML XATRERED
PREECHLIEMAREIRET S IDLERDNS,

ARG OBEBED MR - L2 EHRT A0, FlAERRATIEOI -
K-V NEEICHAFABRENLETH S, COERAXICIE., BTROTHF
AOEALRUFIATRABRDHBFEFSEITNIRETHS ). COFTHTIIHER - 7
TEH—ITHH LTV B, NIAICHT B BHRN R ABIERAS L TE) ., FHERX
OERIZH LA IE 2o Tw iRy, ZOFH TR, BRPEIBELT L
MR RAESVLEL SRTVWBEDT, BRFEOEMGIANIEIELBNITHETIDY .
SHELMIIERDREBNIFTHTHS ).

TV OBREICCKE, BEOL Y ICEROBELZZITE), BHOEER
ML BT > TWD, 1995FHICIZTRERICEIZREEREDORBIE RRLEESE
DEED, HEAELHo T, kOPFVEREIZE L @EFYFTi2RYHFX T
22-25V EMEIZRo77) . EIRICKEZ2EEENT, KE2BEWMAE S 2H%S
hotr. 7. BRTEE., BEZEAREDELLE I FEIEI o7

C@tb‘@ﬁﬁﬁ$¥%%&%ﬂ@@%ﬁﬁMAKtoT%%ﬁ%ﬁ@fd%%
2. UTFOLD RBREOEMNICE D, NAZERERAE L Eo-BRED LD IEROHE
EERIOTTLHBEE T HFEL T 5,

1) ML EBREECAYUEHEOEENZHMIERL TS, I0SPLIZE- -8
AL EMEEWEE 2 TIET S O, 1994FICHMBHRE L LTKER
B %5t (Water Resource Development Project : WRDP) 2 %M L7z, NIAIZBAE
AFTECEEI N EEEMAG (st owEFEL. HHOMBIRE
TERT 5720D0FHE 2iTo T b,

2) BAET 1) EVERIIBVTHEBAERE (rrigation Crisis Bill) 2"F# P TH
D, TABEILTENIADM BB ML Sns 2 Lilhb, TRETHEED
NEFLTHTS TR0, BHBREPO OBBELR;HMZ ZIT TV
A, SRIECOMESBREINDERESTTEL, I, BEBERZTT-
T, BEALREDL L% 5 LB, BEORIN:2ERBAEOFRILE
WT7 4 EVBRFRNORIELZE LRV,
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3) HABMOEEESEDIZ LY, BETL2HOEBMARICBV THEFREIE
BEhTwa,
a) 7 EREGE (o1 o)
by T4 NTERME OV M)
T, TRy b=V ATEEEE (752 M) 07X N ABRELOWE
HED, T4 HEABFOBEESED I CIVERDFETH S, D XHILH
RFEZ L THELER L, IRERPOLRBVIHEEHETNAZ L, ThH &
BEEFEFLVE L TROERERONEFTE 2 NIAYHEICKE L, AEFEX
VLTEECXAWENSSHA 2 EEICLY, NIAL LTHRERE I VEED
BHEERIBELELZE TS,

7L, FROKEERS 2 SCEEE BGOSR EIE. £ EROKEER
ROTEEM 2 O SHEIZ OV TIE, BREAXRIATRTHS/2O, NIAL LTH5 &%
XARBHOZEEAEL TV, LT, BEEREERGUEFTEOREEREL L
T, NU— Vil EREEOSETE IS T 2 HERETCRELELEZEZ, BAK
WOBHRERD 2 EFPTH 5,

NG — VT IR EE AR L SR IC R T A VRGO, T -, A
FHREL, U F N— T AP TER S, 23,100 a0 EBEREA T
%, BIEERDCERTO T F ) ME RGOSR ETHIL, BEFBROWHEIZLY
EEHELED, £/, ERLEBZOBEAICL ) REREELUETAILEEEN
LT3, LA L, BHOKBERAEEBHET A2, FHRAEREVSLEATRTSD
B7-®, NIAIZ4EBAAGI IO WTHERO/MAERBBREFEERE L TBH . ZOF
WAL L7 BB R BN 5 EE 2 i L T b,

TANVEVDOEBEELY ¥ —25BEVTBRL TV I LIZERELRRBELELD
2, T4 EVAOS - X R WICIRA T, G, RUNWEOXZEFSHZREL T
Wil S v, EEEREGORBER I T 5RO EMNEDO A ELT
X, NIAZSRBESG L L T AT — )b FT S R OS5 E 8§ 5 BERAE. it
DEBHGIIOVTIIRREERORANEZAHICBW T, AEEBESICI 23
ILEHEL TV ZEZRET S, BICRESNCEEERFELGUEEIL, H
$. 7IVTEREHTICL ARBEOEM (JOSP, ISIP, WRDP)OEMIRILE R 206, &
B XBEEREE L TNEBTSIT 5,
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4. T 7Y A A A E L EE
4.1 EIEIOBEK

AETEIZI VST ABERT 72 - FN A= VMO T 74 v iihEEIc B n T,
FELTT Y5 VAEFERABOERELORE L ERABOBILF B I L2k Y |
DFOHBZERL, BEAT2HEBRELEENOBER*UETLHDTH 5,

1) tih, KEFEOHEFH

2) BEAEMHONE

3) BRSO L BN A FKEDMN

4) HWHEHARENOZHEROBBHSINOHEE

5) HISFEROEAES OB

6) RIWAZIREEDEA

7 TV VARREORE, HEREREORE

T, FFED 2 RGO EE21T2 ) 7201213, EBAKEOE AR E
THY, HHREEICLDRFERBORE, UED IAEELAFEOHNTH 5,

4.2 EFrHEOEE

BETHANLHICNIAL, BFEEERASONEL S HROBLOEBEREAL LT
Bo FFICI VST ARIKELBEAERT VY LEFLTVIICL DS, K&
E.BERTIUT4 -2 a  ORRBIPEATH 72720, EBEERIHOIIRIZH~< T
BNTVS, HFHREROMBIEVEENBEELELL 2o TETWLA, HMpE L
KEBROMBERERIIEELS L2, BEIHK, BESOBEL ST TV, 372, BEX
TIUTA=2a v ERININENE L, BTEBD BEEESENEN 2D, KK
R ERMICBTAMESECA 2L TTVLERNE Y, JD20, EEKETH 2
TUEDFEBEAIME S, B, BAREOHRKEIERET S L Vo - EBEEE| &S
LTwa,

IYTTABEEMOT I VMR EELKBRICEIATEY, 2% AHR
BEREORELRT v V2 FLTBY, 74UV ERD [Bl i3 % F B Se B 5 Hb 35
CHRELTWA, L2 L, BEBREOENS»L Z0fkES EhoMEsfazTsh, &
BEMEOPLINTVDE, SO0, NIART 7 2 i B+ 27> 8+ i
#E B (Andanan River Irrigation System : ARIS) ¥ I(#E T 5 = LIk b ¥4 MO EE
2B EERE LT,



T2 F T i AR O FHE T RS 125,000 haTdH 525, EEKETHLT LV F
VIR OBMALIC X D EBRAAALR, LIERE, k., EETHSOKMOMES
A TOREBBEITALVIRRICS 5, 7 ¥+ 2 miEI319,200 haD R % 5 -
TBY. TDT0 %L EDOEFRESRRBEEE 1T T b, 1989F IZBERREELIZL 5
FHBEFEPFEIND, ZORBREZIEIHLTL350hallBE 2 h -7, HHO T
BREZEVLED, #BOBRERY , EHAKOBHW L EERE 1T LT, Hik
DEEIZBHETH B7:%, NIALHS 7 > ¥+ Vs miE Akt E % %% L7725,
BEHICL D FBOLFLEERIIIE> TR,

FIRDOBEELIEI I VT RICE SBEE 05 L OHE A S . NIAIZT > ¥+ > m
EBHEOIRDIB> THRNAT Y FF Y HORKTHL T 7ICEET L2 EZL. &
DT TADKEFEZFH L T5,000 ha?) T % BT EELBEL TS, 2L T,
T AIREAE MR EEE DT T T R ELEA RS L TE
HBIAZLIlE), BEAEMOYUELHBLDAL LT, 774 v ilbiBaekoisE
HOEIMEEZER LI VELTWES,

—77 . BEBEETIIHHEOEM LT TIREROBBIL L EL O, L .
NIAGEBRERENRRVEZRSMT 2HEZ ) AR T W3S, KFIME% %7 LNIAL
KRATERFEZEDL T LT, EPEMNEEONEFTEIC X 2 840 72k & FEK 0O
B, BERO—HAFIME~NOBE L 2 MBFERELOYDELL EIETEL, 20
2O, T F Y MERMROKFIAEERIET A LD, FRBEEOEELER
o Td, BRI, KFIHMEDRREIEBBERIEBINL L, ChidEL TF
BV HICEMBOOENLETH S EH5IHBRLTE Y, MHREE~DHE T 084t
FHLHTWA,

NIALL EOBROT IS, 7 7% & it i 23 A E s (e m % s L. A /4H
BOMEZIIZ 2 BEEBEBOLEDE FNVELL L. ARBORER. MK
B L A EEERAMEL TV,

4.3 EIE#HBX OBEE

%@N%ﬂﬂu\77—7y¢%yM@M%%$%ﬂZ@mmm&Tyffym
JiLI (19,200 ha) % & 447 24,500 ha TH B, T, T — 7 v ¥+ > i iEmER Bt
Xt BRFO7 ¥ & EEAS S TRERTFEROT THR L2565,

TYTF AR VS FAE, T TN A= VM, NZF VB
BETAEERHEMB TS S, ADBOR BEEBIIC X 1) 19834E12 8 125,500 had S} [ 5 8% i
REFo TRB LA, BED EBTHETRKIZA900 hak SATBY, ZOH, EEE
132,890 ha, AL RIC &L 2 IEEMERE A72,010 haTH 2, 7 ¥ ¥ F > il M o
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EXREIZXT 7% f(Agusan riveN D KR TH AT v ¥+ Vil Thh, ST FF
HELIPRBRRIN TS, FHHEEISIZE OKIEIC L D 200%0 e RS & X h©
WIS, ORI L VIR ESRA LERERSRAS LD L Thb, =
DIZO, T FF Y AORFETH %77 ii(Wawariven) i THR AT B, co8
IN7RIELZ & 15,230 ha (ARIS : 4,900ha, Wawa Area: 330 ha) % 45 2 & % 21 L T
Bo T VT T ViMEBMBOBMEILTO®E) TH 5,

1. EXKIE TyFF A
2. EFBEWHE 1,815 mm
3. EEEY (W, &) i
4. FrEEEERE 4,900 ha
5. FHEEBREE9914E-19944F)
— WA 3,250 ha
— B 2,500 ha
6. BEE 2,770
7. FHERERE 1.2 ha
8. “PIRUN(19914E-19944F)
— M EATE 3.63 tonjha
— Bz 3.28 ton/ha
9. FHEL
—547 ary7) - EEER/ATAL Fr—+
—&k 103.6 m
—BEEERE 95.7 m
—EEES 1.8 m
=7 —brAE:32m. BX:1.4m) 2 M
—RBUKEE 7.92 m3/s
10. BHEABEE 16.02 km
1. THABREE 47.63 km

TS ARG LDTO160KFMAEDTRLENTEY, AL
MBELTT Y5V EBERSEHBHM S (Andanan River Irrigators Mulipurpose
Cooperative : Arimco) b M SN T 5,

ARFIHE BRE %4 [ 18 (ha)
1. Masiweba 298 285
2.  Samacan 271 250
3. Mauswagon 125 220
4. Cabisa 175 189
5. Sasama 280 312
6. B5 150 154
7. B6 90 92
8.  Crosabicon 157 199
9. Lacasa 220 273
10. Libuacan 81 122
11. Madalum 178 250
12. B9 47 100
13. Pignapo 23 60
14. Latecia 379 557
15. Bucharimca 133 214
16. Charito 96 141
*___ Arimco 4 -

&t 2,703 3418
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T2 FF A EiRiIf19,200 haTH ., FOKEIINZH VEIC, —EABINH v
MBZE L TwWa, MBORRLEHFNEIZ, TEOHI4Y 1 TIZKB SRS,

T HFIH [ 7% (ha) HE %)
1. ZR#¥K 3,310 17.25
2. Eih EAM 14,890 77.55
3. ERSCUEEM: 650 3.38
4. tEHRH 350 1.82
A&t 19.200 100.00
4.4 FHEOBE

FlARBEENBTIIUTOEY TH 5,

1) EEHEEoN R
a) U7 EMEROER
-TUBEHETLOH®R
-UUBEETLEBRET ¥ 5 U BREKE b A SN E K OB
- 777 VE B [X [ 35 B i
b) T ¥ T vEBRHEROYE
- BRR. HOKEE o BE
- Bk D B
- B R A
- B DS E
2) T F ARSI
a) BEHRIE
- FEARAE S F o 0
-fE¥E
- BRE Bt
-/ 2
- RikE
b) EHEMEA
- R EE M,
- JE fify B[
- F DA
o) MR MRS TR
3) I3 2=7 1+t > % —(Community Center)?D %/
a) BRIE
-REY%. BAEERERED
- IHER LR i 2%
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- BEE B
- fHARFE R B
- F A

b) BIEEREM OBEA
- BR, RN IETE 2T
- WA TR AL R 25
- F Ol

4) MERFEBEBMOBA
a) JKICERBIBEH
b) HHHER

(1) EEAEKO R

AR RFTEOEEREILTOEY TH 5,

1. EHREE 5,230 ha

-7 ¥ MK 4,900 ha

— 7T HX 330 ha

2. EHEfEH KA

3. FrEfEft= 200 %
4. Frikhsz

) TUEHETL ¥4 ars)— pEEE/ L#HH4S— b

7R 160 m

B (LR 7orgEsy) 1.96 m

EHHKE (100E/ER) 1,770 m3

TS — b 23m H) x 1.3 m W) x 29
BUKIY — 1.2m H) x 2.1 m (W) x 2
HEHEUK = 5.1 m3/s
2) T7EKK ER 11.27 km
5. IEHEE%
) Tr¥-reiEkEg 6.52 km
) T UFFUEEHAKE 22.52 km
Q) T ¥ F UGB OAEAK
T VYtV ARISOMKETE O T EMEIILTO®EY TH 5,
1. MKBEEDH0METE
) HEMIEEHERGER 45 km
2) fE¥%E 90 km
3)) WAERH HARSONARRADOHH#
4 {EFE/INE@250 hatZ1 #F) 18 # AT
5)  RIRE(250 halZ1 4 ) 18 # BT
2. BHEMEA
1) R 7 K —4—(6 ton) 3G
NWATV—=F4 70— — K=
A4 3E
2) ERRE ¥y 27 v 7(4wWD) 25
3)  HEMRTEER &84 —3
3. MR UHFESHEE 4.500 ha
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MHBEREDOZODMNFLEIZE L L TNIAD, AR MR EEELIINIA, EES
BRR. TSR ERY’EAL TE/RTL5ETH 2,

///

3 o T4y —(Commumty Center) D EX 5L

II2=2T14 Y- BENBAZ ECHBEROKTE. I, LFEEX% &
T, S DEFKREDR LA X5 & :\%Eml%wﬁL\ﬁ%$%«@ikw%%
RETHLEHNZR > TRLIND, TEFEMRERLUTO®RY TH 5,

1. I3a=74tr5 —HEESF 250 m2
- 1 NALRFIE 2 40 m2
- TEBMEE 30 m2
- ?k’é‘ﬁiﬂl%f__% 60 m2
-RRES 30 m2
%@M(Dt— BT, L% 90 m2
2. IR
-BRYEE : 1,000 m2
- KR HEz18%5 1,600 m2
SE—F—F— 150 m2
3. BEEEMES 0.5 ha
4. HEMAERES 1.0 ha
5. MEEBRMOEA
- EHMERIE 2T B\
- BASUIL TS Ra S i 25 —R
- S BER 2 &
-b5 2y — 2 &
-A—TNS v 2 &
-7+A—=2) 7} 25
-bL—7 2 &
- F0M -3

(4)  MERFEFEEA OB A

ERRR DB 2 KEE, FOMOM%ZaUHIFERO DI FTOEEM % 1k
AT 5H,

1. AKSTERHIsEA
- BECKALET 45
- L EST 2H
- 20t —3
2. BHHS
N A 2 &
e R 16

- 2D -
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45 HEBOME

BMELERITEOBYSIBERY THY . ZOM428IE~VATIBEM)IIDW T
FEARABFOEEEEEDZHRHL TV 5, BD1.097E~VIIT7T1s VYV EBETFE
FTHETETH 5,

E AR AVA)

EH EEES BRI TE &t

1. EEIBEE EREEE 348.7 106.7 455.4
1.1 EBHEK R 306.7 10.8 317.5

1.2 HEMRE%E 0.0 95.9 95.9

13 2325429 — 42.0 0.0 42.0

2. BREMEA 39.6 0.0 39.6
2.1 WEMEERERH 18.8 0.0 18.8

22 AIa=F 4ty —FEHEMN 20.1 0.0 20.1

2.3 0.7 0.0 0.7

3. BWRE 40.0 0.0 40.0
4. NIA—REEHE 0.0 3.0 3.0
A&t 428.3 109.7 538.0

4.6 FHEOFHE
ABEDOEBIZL VU TOMBESFETE 2,
(1) EfFEomE

FRITTHIR IR EIEFRS,230 hal2 3\ TR, FERI3E100 O EBA TTREL 2 0, B
DO RT Bid, 200 %IZHFE SN2,

2) KEEEOHEN

EREEOWMARLERIOYEICL ), FEOWKEES21,031 F vid, EEEHE
27,608 & > L F2fEIc BN 5,

3 EHEzO#EM

FEREMPOTEAREORAN, FETRBEICE T 2 ERTRIL A, SEER
) LEFHHOHKRIZI ), BABSOENFRATNS,

4 EBENLENLER

REEEMORE, 332274105 —IlBTARROMES, HEEE., [T
WERBEHDOEEFZEL T, BRERSMAOZENTEDORAIRNS,
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5) EBEROER

EROBEGROEEIEHE LT, EROERIERTE 2,
6) EEMGESREREONE

VEBEERE DRI L D KR BBINEOEMARA T 1, NIAEB BT S8
HEEDPHETEX D, RIKFIBEINEI100%E T 5 L, ERAFIEOBIEILT.845T <
VIl ), THNITHESERBEONUEICHY T 5,
4.7 FHEFERITIE

KREZEIT1997E D H2002FEZDEMTERT LETE TH 5, 19974E % 5 19984 D
I TE, EREEHMEE, FERBSOHEMBEEZELITD . FOKRI9MEYIEE, =*
MRRET, TEEZBOANEOTEFTEEZITO . EEPEAKEE, 332251t ¥

— DR THEIZ, 1998EMIEN 5 1999EWE IZ T TOMIER TERT ATFETH
b o HEMREEFEIZ1999F H 7 52002 K IEDIEFEETERD FETH 5,
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Mr. A. Bautista : Administrator
Mr. ]. B. Obordo : Assistant Administrator
Mr. E. B. Punzal : Manager of PDD
Mr. E. B. Payawel : Manager of SMD
Mr. A. Y. Armentia : Head of F/S & Environmental Section, PDD
NIA Andanan River Irrigation System Office
Mr. Bong Salazal : Irrigation Superintendent
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Mr. Leo Pantenople : Division Manager, O&M Div.
Mr. Modesto G. Membileve : Planning Engineer
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Furthermore, some of the rural poorest peoples, who suffer from low productivity of
agricultural land, are obliged to migrate to the hilly and mountain areas in order to make a
living by lumbering or upland crop cultivation. The denudation of watersheds due to the
uncontrolled logging and shifting cultivation has affected the quality and quantity of water
resources in the country, and has caused serious flood or drought. The countryside
development for the alleviation of poverty is required to prevent the environmental

degradation.

Irrigation development is understood to be basic requirement not only to improve the
agricultural productivity but also to solve these environmental problems. In this sense,
National Irrigation Administration (NIA) has been accelerating irrigation development in
the nationwide, especially in the regions where the ratio of irrigation development is low.
The following table shows the irrigation development status in each region.

Potential 1992 Service Area (ha) Irmgation
Region Irrigable Irrigation System Development(%)
Area (ha) National Communal Private Total 1992 1987

1 309,810 45,386 135,095 5,520 186,001 60.04 5880
2 539,710 138,187 87,199 36,593 261,979 48.54 4995
3 482,220 172,064 88,161 22,946 283,171 5872 57.94
4 263,590 56,681 74,438 27,948 159,067 6035 56.62
5 239,650 20,223 52,588 16,943 89,754 3745 3474
6 197,250 53,500 34,591 21,677 109,768 55.65 54.06
7 50,740 0 20,202 2,481 22,683 4470 40.54
8 84380 15,633 39395 2,176 57,204 6779 61.23
9 76,500 14,578 21,797 2,804 39,179 51.21 4822
10 230,150  29.948 47,738 2,045 79,731 34.64 2885

11 290,250 61,176 67,908 6,872 135956 46.84 3502
12 362,080 39,143 64992 4,123 108258 29.90 2593
Total 3,126330 646,519 734,104 152,128 1,532,751 49.03  46.10

Among the government's irrigation development program, the rehabilitation projects
for the existing irrigation systems are given highest priority because they have the

following advantages;

1) Small funding requirements compared with new development,
2)  Less problem on right-of-way,

3)  Short implementation periods,

4  Decrease of operation and maintenance costs, and

5)  Average public investment to nationwide. -
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The NIA focuses on the irrigation development in Mindanao island (Region 9 to 12),
because of the following reasons.

1)  The island has a big potential for agricultural production, but the ratio of
irrigation development is still low.

2)  There are many small holders who suffer low productivity in the agricultural
land. The denudation of watersheds is accelerated by them in order to make
living by limbering and upland crop cultivation.

Under these background, NIA gives top priority to the improvement of the Andanan
River Irrigation System (ARIS) among several NIA's urgent projects in Mindanao. The
ARIS was designed to irrigate 5,000 ha. However, at present, the system is threatened with
shortage of water supply and increasing siltation at the diversion dam site. Results of the
assessment made on the watershed of Andanan show that it is heavily degraded. Vast open
areas resulting from various improper land-use practises are showing visual evidence of
severe soil erosion. Flash floods caused streambank erosion and the tremendous
accumulation of sediments at the upstream of the existing dam. The rapid denudation of
the watershed area is one of the major causes of the water shortage affecting the irrigation

system.

The watershed covers an area of 19,200 ha. Rehabilitation of some degraded areas
was started by Department of Environment and Natural Resources (DENR) in 1989
covering about 350 ha. Degraded areas within the watershed is more than 70% of the
watershed area. Therefore its immediate rehabilitation is deemed necessary to minimize
soil erosion and siltation problems and in the long run improve the irrigation water supply.
The NIA has already formulated Andanan Watershed Rehabilitation/Reforestation Project,
but the implementation was postponed due to the financial constraint.

As it takes long period to recover the function of the watershed, NIA has also
formulated additional water resource development project to realize full irrigation in the
system. The project mainly aims to develop the water resources in the Wawa river located
nearby the system. The NIA desires to implement the both projects, rehabilitation
/reforestation and water resource development projects, in order to not only improve the
agricultural productivity but also achieve sustainable development in the middle reach of
the A gusan river basin.

On the other hand, NIA recognizes the necessity of not only physical improvement of
irrigation facilities but also farmers' cooperation for the proper irrigation farming. And NIA
has been implementing farmers' participation approach for the irrigation development in
order i) to encourage farmers to advance their cropping schedule, ii) to enforce strictly
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irrigation schedule agreeci upon between the NIA and IAs, iii) to implement more rigid
irrigation water management practices, and iv) to promote the planting of crops that require
less irrigation water compared with rice. The strengthening of IAs is indispensable for the
successful and sustainable irrigation development.

By integrating these development and improvement programs, NIA proposes the
Project for Activation of Agriculture and Rural Area in Middle Agusan. For the successful
implementation of the Project, NIA desires technical and financial assistance by the

Japanese Government.

6. PROJECT DESCRIPTION
6.1 Objective Area

Objective area includes the proposed Wawa-Andanan River Irrigation System
(WARIS) and the watershed of the existing Andanan River Irrigation System (ARIS),
where located along the right bank of middle reach of the Agusan river. Total area is about
24,500 ha in gross.

(1) Wawa-Andanan River Irrigation System

The proposed WARIS is composed of the existing service area (4,900 ha) irrigated
by the ARIS and new area (330 ha) to be irrigated by proposed Wawa System. The
irrigation area is spread along the left bank of the Wawa river, a tributary to the Agusan
river. The ARIS was completed in December 1983 by the financial assistance of the Asian
Development Bank (ADB). The major features of ARIS are summarized below.

Major Features of Andanan River Irrigation System

1.  Source of Water Supply Andanan River
2. Average Annual Rainfall 1,815 mm
3. Main Crop (Wet Season) Paddy
(Dry Season) Paddy

4. Potential Area 5,000 ha
5. Service Area 4,500 ha
6. Average Irrigated Area (from 1991 to 1994)

- Wet Season 3,250 ha

- Dry Season 2,500 ha
7.  Number of Farmers Served 2,770 nos
8. Average Farm Size 1.2 ha
9.  Average Unit Yield (from 1991 to 1994)

- Wet Season 3.63ton/ha

- Dry Season 3.28ton/ha

10. Diversion Dam & Intake Structure

- Type Concrete ogee type

- Total length 103.6 m

- Fixed weir height 1.8 m



- Fixed weir length 95.7 m

- Gate portion (3.2m (W) x 1.4m (H) ) 2 nos
- Intake gate (1.9m (W)) 4 nos
- Intake Capacity 7.92 m3/s
11.  Length of Main Canal 16.02 km
12.  Length of Laterals 47.63 km

The ARIS has a diversion dam with an intake structure at its left abutment where
some 16 km long main canal rises and meanders along the eastern boundary of the
irrigation service area towards south. The irrigation cropping intensity is only 117%, 66%
in the wet season and 51% in the dry season, due to the lack of irrigation water.

The existing Andanan diversion works has a concrete ogee of 95.7 m long and 1.8 m
above the upstream apron. This diversion works would not undergo rehabilitation nor
improvement. The main canal is designed for an initial discharge capacity of 7.92 cms at
the intake. At present, it is discharging 6.30 cms. Three lateral and eleven sub-lateral
canals are also constructed to convey the irrigation water to the paddy field. The

rehabilitation works are required for some portions of these canals.

Irrigators associations (IAs) are organized for the proper operation and maintenance
of ARIS. There are sixteen (16) IAs in ARIS as follows.

Name of 1A No. of Service

Farmers Area (ha)
1. Masiweba 298 285
2. Samacan 271 250
3. Mauswagon 125 220
4. Cabisa 175 189
5. Sasama 280 312
6. BS 150 . 154
7. B6 90 92
8. Crosabicon 157 199
9. Lacasa 220 273
10. Libuacan 81 122
11. Madalum 178 250
12. BS 47 100
13. Pignapo 23 60
14. Latecia 379 557
15. Bucharimca 133 214
16. Charito 96 141
* Anmco (74) -
Total 2,703 3,418

Arimco : Andanan River Irrigators Multipurpose Cooperative

Most of the farmers participate in these 1As. They are very active for the operation
and maintenance of the irrigation system. It is expected that these IAs would participate to
the other activities such as agro-industries and reforestation by strengthening the functions
of the organization.



(2) Andanan Watershed

The watershed of the ARIS covers an area of 19,200 ha consisting of largely the
Bayugan Municipality and small portion of the Sibagat Municipality. The topography in
the watershed varies from flat to undulating in the alluvial valley to steep and rugged in the
highlands. The drainage system of the watershed consists of three major tributaries,

namely: Calaitan river, Bayugan and Hunas creeks.

The present land use of the Andanan watershed is classified into four types such as
forest, open grassland, alienable & disposable land and plantation. The forest which
consists of 3,310 ha is secondary growth forest. The primary forest has been already
depleted due to excessive logging and frequent burning of grass cover which caused severe
soil erosion. Grassland, which consists mainly of cogon grass comprises about 14,870 ha.
Alienable and disposable lands cover about 650 ha and the reforested or plantation area
under the on-going rehabilitation program of DENR/CENRO covers about 350 ha. The

land use is summarized as below.

Land Use Area (ha) Percent (%)
1. Secondary Forest 3,310 17.25
2. Open Grassland/Brushland 14,890 77.55
3. Alienable & Disposable Lands 650 3.38
4. Plantation 350 1.82
Total 19,200 100.00

6.2 Project Works

The main project works are largely divided into the following four (4) components:.

1) Improvement Works of Irrigation System

a) Construction of Wawa Irmigation System
- Wawa diversion dam
- Wawa main canal
- On-farm facilities

b) Improvement/Rehabilitation of the Existing Andanan System
- Main and lateral canals
- Drainage canals
- On-farm facilities
- O&M roads as farm-to-market roads

2)  Rehabilitation/Reforestation of Andanan Watershed

a) Construction Works
- Main access roads
- Trail
- Nursery



- Bunkhouses
- Look-out towers

b) Procurement of Equipment
- Construction equipment
- Transportation vehicles
- Others

c) Reforestation and Care & Maintenance Works

3)  Establishment of Community Center

a) Construction Works
- Community Center Building
- Post-harvest Facilities
- Horticulture Farm
- Sapling Farm
- Others

b) Procurement of Equipment
- Training equipment
- Post-harvest equipment
- Others
4)  Procurement of O & M Equipment

- Hydro-meteo station equipment
- Data processing equipment

(1) Improvement Works of Irrigation System

As the water resources of the Andanan river is not sufficient, NIA formulated the
additional water resource development plan which is to construct a diversion dam across
the nearby Wawa river and convey the water supply through a new main canal to the
existing ARIS main canal as supplementary flow to fully irrigate the area of about 4,900 ha
and an additional service area of 330 ha.

The proposed Wawa diversion works has an ogee with dimensions of 160 m long and
1.96 m high from the upstream apron. The diversion dam is designed to pass flood
discharge of 1,770 cms based on a 100-year return period. At peak discharge, it would
create a surcharge height of 2.90 m above the crest elevation. The intake is located at the
left abutment of the dam. The intake gate has 2 nos. of 1.20 m (H) x 2.10 m (W) slide gates
with a maximum discharge capacity of 5.10 cms. The sluiceways are located immediately
downstream of the intake. It will be controlled by 2 nos. of 2.30 m (H) x 1.30 m (W)
manually operated steel slide gates. Its crest is at elevation 29.60 m, 0.70 m below the
invert of the intake sills to provide an efficient flushing function for any collection of
sediment at the intake. The main canal is designed to discharge 5.10 cms from intake with
operating water surface elevation of 31.80 m. It has a total length of 11.27 km and at
terminal, the irrigation water will be diverted into the existing Andanan main canal. Along

the Wawa main canal, some 330 ha would be newly irrigated.



According to the increase of irrigation water, the Andanan canal system would be
rehabilitated and improved. The lengths of rehabilitation/improvement are 6.52 km for
main and 22.52 km for lateral canals.

(2) Rehabilitation/Reforestation of Andanan Watershed

As part of the rehabilitation works, the following infrastructures and project facilities
will be constructed during dry months of the year with the maximum utilization of NIA

equipment and other resources.

1)  Main Access Roads
Project roads for development is 45 km based on a road density of 10 m/ha. These

roads will serve as main access in the problem area.

2)  Trail
Trail will be usually constructed along ridges that branches out from the main access.
A total of 90 km will be required limiting to a density of 20 m/ha to minimize soil

disturbance.

3)  Nursery
Nursery is required for plantation establishment and development. The nursery
would have a carrying capacity of at least 500,000 seedlings.

4  Bunkhouses
Bunkhouses of 18 units at 1 unit per 250 ha of plantation area will be constructed by
using locally available materials like cogon and bamboo.

5  Look-out Tower
Look-out towers of 18 units at 1 unit per 250 ha of plantation area will be constructed
for monitoring plantation fires.

The rehabilitation/reforestation area is estimated at 4,500 ha. The plantation and care
& maintenance works will be carried out by the farmers living in WARIS and Andanan
watershed areas. The farmer beneficiaries of WARIS are willing to contribute these works,
if NIA can ensure the full irrigation development of the system. The NIA will provide the
farmers with transportation facilities and materials required for plantation works.

For the smooth and successful implementation of these works, it is necessary to

procure the following equipment under the Project.

a.  Construction Equipment
- Bulldozer (6 ton) 3 nos
- Vibrating Roller 3 nos
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JAPANESE GOVERNMENT GRANT AID ASSISTANT PROGRAM

1. PROJECT TITLE : PROJECT FOR ACTIVATION OF

AGRICULTURE AND RURAL AREA 1IN
MIDDLE AGUSAN

2. LOCATION : MUNICIPALITY OF BAYUGAN, AGUSAN DEL

SUR PROVINCE, MINDANAO

3. PROPONENT/
EXECUTING AGENCY : NATIONAL IRRIGATION ADMINISTRATION

(NIA)

4. OBJECTIVES

The Project intends to improve the depressed regional and farm economy through
strengthening irrigation farming and farmers' associations in the existing Andanan River
Irrigation System (ARIS) located in Bayugan Municipality of Agusan del Sur Province,
about 43 km southeast from Butuan City, the capital town of Agusan del Norte Province.
Specifically, the Project aims to;

1)

J 9o YL

utilize water and land resources effectively,

improve agricultural productivity,

increase farmers' income and uplift living conditions of rural folks,

propel farmers' participation in the rural development,

increase employment opportunities to local residents,

inject the aspects of woman in development (WID), and

reinforce proper agricultural and socio-economic development in the middle

reach of the Agusan River.

Furthermore, in order to achieve the sustainable irrigation development, water

resources shall be continuously secured. As the secondary objective of this project, the

watershed sustaining the water resources will be recovered the function by the

reforestation.



S.  BACKGROUND AND RATIONALE

The Government of the Philippines has launched medium-term (1993-1998)
development plan whose main thrust is "World Competitiveness through People
Empowerment". The world economic competitiveness means that the country's local
producers are able to sell their products or services effectively in the international market
on equal terms with all competitors worldwide. People empowerment means the upliftment
of people's well-being which is the ultimate goal of development. This priority goal is to
alleviate poverty, which is widespread in the backward regions of the countryside. Since
agriculture is the main economic activity in the countryside, its development shall be given

top priority in the economic development program.

The Philippines continues to be a predominant agricultural economy. Agricultural
sector still accounts for about half of total employment, about 25% of the gross national
product, and more than one-third of export revenues. Two-third of the country's population
live in the rural areas and are directly or indirectly dependent on agriculture for their
livelihood.

Under these economic background of agricultural sector, the Philippines government
focuses on improvement of rural economy through agri-industrial development in the
countryside. An agri-industrial development strategy highlights the links between the
agriculture and industry sectors where the former produces commodities that are processed
by the latter into high-value products. The strategy, therefore, aims to develop a highly
productive agriculture sector that is composed of viable farm enterprises with strong
production and marketing linkages with industry. This strategy also aims to create a strong
and competitive manufacturing sector which uses local raw materials and provides
employment for the majority of the population. As a result, the age-old problem of poverty
would be alleviated through improvements in income and productivity. The growth in

income levels is then expected to result in increases in human and physical capital.

Rapid population growth, inequitable land distribution, landlessness and general
impoverishment create a pressure for migration, which the government must immediately
address to make it responsive to rural folk's needs. More than 20 million filipinos currently
reside in urban areas, and with rural-urban migration, this total is expected to reach more
than 30 million by the year 2000. At present, because of the concentration of people in
major cities/towns, critical environmental problems have reached proportions requiring
very expensive remedies. In order to stop urban migration problems, more employment
opportunity and desirable living conditions shall be given to the rural peoples by the
government's public investment.



- Truck (2 ton) 3 nos

b.  Transportation Equipment and Tools
- Pick-up (4 WD) 2 nos
- Tools for plantation L.S.

(3) Establishment of Community Center

As one of the concrete measurements for people empowerment, NIA proposes to
establish a community center under this project. The community center has multiple
functions such as (i) education/training of farmers including women, (ii) cooperative works
for promotion of agro-industries, (iii) central post-harvest facilities, (iv) pilot farm for

horticulture crops, (v) sapling farm for reforestation and so on.

The following facilities will be provided in the proposed community center.

Items Quantity
1) Community Center Building (250 m2)
(a) 'Woman culture room 40 m2
(b) Handicraft room 30 m2
(c) Lecture and Training room 60 m?2
(d Meeting room 30 m2
(¢) Lobby, Corridor, Water closet, etc. 90 m?2
2)  Post-harvest Facilities
(a) Paddy warehouse 500 m2 x 2 = 1,000 m?2
(b) Multipurpose pavement 400 m2 x 4 = 1,600 m2
(c) Motor pool 150 m2
3) Horticulture Farm 0.5ha
4)  Sapling Farm 1.0 ha
5  Equipment '
(a) Training equipment 1 set
(b) Equipment for woman culture 1set
(c) Portable pre-dryer (2 ton capacity) 2 nos
(d) 4-wheel tractor (70 ps, diesel) 2 nos
(e) Cargo truck (2 ton) 2 nos
(H  Forklift (1 ton) 2 nos
(g) 4-wheel dnven car 1 no
(h) Trailer (1 ton) 2 nos
(i) Miscellaneous L.S.
(6) __ Others L.S.

(4) Procurement of O&M Equipment

For the proper water management and common O & M works, the following
equipment is required and is to be procured under the project.

a.  Hydro-Meteo Station Equipment
- Automatic water level recorder 4 sets
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- Automatic rainfall recorder 2 sets

- Others L.S.
b.  Data Processing Equipment

- Computer 2 sets

- Copy machine 1 no

- Others L.S.

7. ESTIMATED BUDGETARY REQUIREMENT

The fund requirement for the project implementation is tentatively estimated at about
Peso 538 million consisting of Peso 428.3 million for foreign aid portion and Peso 109.7
million for GOP fund portion. The Project costs are shown in Table 1 and summarized
below.

(Unit : Million Peso)

Items Foreign GOP Total
Aid Fund
I.  Direct Construction and
Reforestation Works 348.7 106.7 455.4
1. Irrigation & Drainage Works 306.7 10.8 317.5
2. Reforestation Works 0.0 95.9 95.9
3. Community Center 42.0 0.0 42.0
II.  Procurement of Equipment 39.6 0.0 39.6
1. Reforestation Works 18.8 0.0 18.8
2. Community Center 20.1 0.0 20.1
3. O&M Equipment 0.7 0.0 0.7
III. Engineering Services 40.0 0.0 40.0
IV.__ Administration Expenses 0.0 3.0 3.0
Total _ 4283 109.7 538.0

8. THE PROJECT BENEFITS/IMPACTS

During and after the implementation of the Project, the following benefits and
impacts are expected:

1)  Increase of Cropping Intensity

After completion of the Project, the design area of 5,230 ha will be fully
irrigated in both wet and dry seasons. The present low cropping intensity of 117% is
expected to increase to 200% with the Project.
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Present With Project

Condition Condition
Design Area (ha) 4,900 5,230
Irrigated Area (ha) - Wet 3,250 5,230
- Dry 2,500 5,230
- Total 5,750 10,460
Cropping Intensity (%) 117 200

2) Increase of Paddy Production

The production of paddy with project will be increased by about two (2) times
than that without project as shown in below table.

Conditions Area Unit Yield Production
(ha) (ton/ha) (ton)
1. Without Project
1) Irrigated Paddy (Wet) 3,250 3.5 11,375
2) Immgated Paddy (Dry) 2,500 3.0 7,500
3) Rainfed Paddy (Wet) 1,078 2.0 2,156
Total 21,031
2. With Project
1) Irrigated Paddy (Wet) 5,230 4.8 25,104
2) Irrigated Paddy (Dry) 5,230 4.5 23,535
Total 48,639
Incremental Production 27.608

3)  Generation of Employment Opportunity

Implementation of the Project is expected to serve the purpose of creating
employment opportunities in two stages : construction/reforestation and operation.
Construction of project facilities necessitates use of human labor both skilled and
unskilled. Reforestation works of the watershed also require huge amount of labor
force. Completion of the Project will also increase labor requirements in the
agriculture sector mainly because of the increase in cultivable areas and increase 1n

required labor for farming and post-harvest activities.
4)  Propagation of Agro-industries

The project will not only promote paddy production but also diversification of
agricultural products which will provide on access to rural based industries and
eventually create more opportunities for off-farm economic activities.
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5  Alleviation of Poverty

The project will uplift the living standard of the poor farmers through the
increase of farm income by the improvement of productivity and the introduction of

post-harvest facilities.
6) Improvement of O&M

Amount of irrigation service fee (ISF) collected from the beneficiary farmers
will be increased because the irrigation area will be expanded. The future O&M costs
is estimated at 3.5 million pesos. The ISF amount programmed to be collected is also

estimated as follow.
5230 ha X (2 + 3) cavans X 50 kg X 6 pesos = 7,845,000 pesos

This amount is more two (2) times than the O&M costs. The financial status of
the NIA WARIS Operation Office will be much improved and the O&M activities
can be activated.

7 Strengthening of Farmers Organization

The farmers participatory approach will be promoted through the establishment
of community center so that the capabilities of rural folks and their organization will

be enhanced.

9. IMPLEMENTATION SCHEDULE

The project is to be implemented over about 6 years from 1997 to 2002. In 1997 and
1998, preparatory works including basic design and financial arrangement will be carried
out. After completion of the preparatory works, pre-construction works including detailed
design and bidding of construction works will be performed during the period from the
middle of 1998 to the beginning of 1999. The actual construction works of irrigation &
drainage facilities and community center will be executed in 1998/99. The reforestation
works will be carried out from the middle of 1999 to the end of 2002. '
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Table 1 THE PROJECT COSTS
(Unit : P1,000)
Items Foreign GOP
Aid Fund
1. Direct Construction and Reforestation Works 348,700 106,700
1. Irmrigation and Drainage Works 306,700 10,800
1.1 Wawa System (New Construction) 223,900 1,500
1) Wawa Diversion Dam 82,900
2) Wawa Main Canal 141,000
3) On-farm Facilities 1,500
1.2 Andanan System (Rehabilitation) 82,800 9,300
1) Irrigation Canals 56,300
Enlargement/Improvement of Main Canal (13,100)
Enlargement/Improvement of Laterals (33,700)
Restoration of Main Canal & Lateral (9,500)
2) Drainage Canals 26,500
3) On-farm Facilities 9,300
2. Reforestation Works 95,900
2.1 Construction Works 9,300
1) Main Access Roads 5,600
2) Trails 2,200
3) Nursery 400
4) Bunkhouses 900
5) Look-out Tower 200
2.2 Plantation Works 86,600
3. Community Center 42,000
3.1 Community Center Building 8,800
3.2 Post-harvest Facilities 31,000
3.3 Horticulture Farm 200
3.4 Sapling Farm 400
3.5 Others 1,600
II. Procurement of Equipment 39,600
1. Reforestation Works 18,800
2. Community Center 20,100
3. O&M Equipment 700
III. Engineering Services 40,000
IV. Administration Expenses 3,000
TOTAL 428,300 109,700
(Japanese Yen : 1,000,000) 1,713

Exchange rate : US$1.00 = P26.00 =Yen106 (P1.0 = Yen4.0)

<1
< Cost breakdowns are shown in Table 2 & 3.
<3

In case that IA menbers voluntarily offer their lobor force for the plantation
works, the cost of the works will be decreaed to about 50% of the amount.
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