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o FEATOHREIBBEOBETHICI HFEEHOUE
o [ERNHE L BHIEHE R RO HER



FI-1~1 EXNEREEEROHMB (1972 FEE)

& K 1975 1976 1977 1978 1979
wH 8 & H |vxT |& B (727 | & B |27 | € 8 |27 | & 8 | =7
Bk 118218 | 2677 19671 270% (20648 267% (21,633 264% {22585 | 261%

B o (11198 | 164 [12069 | 165 12707 | 164 113336 | 163 14411 167
% ow | 2569 | 38 | 2708 | 37 | 2865 | 37 | z078 | 38 | 2988 38
Kk 2| 3186 | 47 | 3300 | 45 | 3491 | 45 | 3655 | 45 | 3741 43
# % | 1265 | 19 | 1594 | 22 | 1583 | 20 | 1564 | 19 | 1425{ 14
@ | 1445 | 24 | 1491 | 20 | 1742 | 25 | 1818 | 22 | 2129 | 25
m & % |16573 | 242 |17481 | 240 {18794 | 243 {20066 | 245 21146 | 244
8 3 % | 4101 | 60 | 5254 | 72 | 5568 | 72 | 5953 | 73 | 6368 7.4
FEM 607 | 09 678 | 09 711 | 09 748 | 09 848 | 10

M fE | 3277 4.8 3875 5.3 4080 52 4276 5.2 6490 7.5

4] ¥ 115056 ] 220 (14999 J 206 [15838 | 205 14858 [ 206 (17923 | 207

+~ x| 9120 { 133 9513 | 130 10515 | 136 (10515 [ 128 |11,030 | 127

mPRAE |68361 | 100 |72962 | 100 {77363 |100 |81859 | 100 (84539 | 100 | £
[ LA - 67% £0% 58% 57% 6057

A D O i B

% A0 MR
1960¢ 27088 306
1970 36684 301
1975 42070 2.7 8

AT Philippine statistical yearbook. 1980
1—2 74 UVEVERCBILIBREONSE

74 )€y oBEIERIHI0000 Tha T @ 142505ha(46.6 %) RAKTH
D 128643Fha(429%)L bk, (FR3-1-28K)
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BEEMAEERCLHOLILBHKERITICCHE? 6 s EMIEREL T ILETF T

#Fi-1-2 + # F K B R (19784)
B 8 B m B &
% ®m & | 300004M| 1000%
r_ﬁ # | B 128643 429
4 &K K 11,1053 370
FEH: TR AR 11,7590 5.9
EL T 17,1357 571
I} g 9586 32
BRE MR H 9906 33
# # 1232 0.4
3 bl 142505 4656
W i 8128 2.7

Bo MEHBHAOICR-TH1 6 B¢ MEH(244%) BH(207FICKNTES

fCZoTE B (RI -1 -12R)KRLL THELAEZOBU T LD T i, HICEHEDS
LLTOBRDKE LHEBCHLLIENRKELORERZNEEBFFETOMBICS ST
NELEES 2190 2T oTnE, (F3 -1 -3ER) RAEOKEEOKING

MOHRTIATORUWEAR BT > THE TS,

#3 -1 -3 EXJREFHRCBOER
FOR 1973 1974 19758 1976 1977
H B Al R A | R BB | 2 |BE | B A& | %
B ok E X 7,7?? 56.% zégﬁ\ 55.? 7,71:3\ 53.? 8,1?? 52.? 7.4?4\ 52.'3‘B
& % 51| 04 471 03 54 | 04 56| 04 52| 04
Mo¥ % 1396101 | 1423103 | 1,651 114 | 1,680 {109 | 1515 106
il a% £ 350 25 4035 29 456 | 31 491§ 32 483 34
& » H 2+ AGH 37| 03 36| 03 46 | 03 46 | 03 421 03
AgE B - BEE | 504 | 36 491 | 34 492 | 34 550 | 36 681| 48
e ¥ [ 1537 111 | 1,549 [11.2 | 1623 [11.2 | 1864 [121 | 1355| 95
¥ — ¥ R | 2184|158 | 2145|157 | 2389 | 145 | 2570 | 167 | 2536 | 177
* 2] i an | 02 28 | 02 391 03 44 | 03 96| 07
% # [13865 | 100 |13824 | 100 |14517 {100 {15427 [100 |14334 | 100

=11




2. &
2 —
(1)

E # o 0 R R
1 H 2

i [E

74 Y €@, iR A~22° B 68~12 PORBRICKET A 7100808
PoRD , Ktz 1 ) ErlE BERABYIELES>TYWD, BLOREIEH 3 0 5Kl
HH, BAORE Luzon B ( 10.5%Kn* ) IWIK Mindanaok ( 2 5 Hkf) TTD 2205
TELOHT7 052 LOHTW A,

CHODBREESOAUFOWMIRAFEL , BHEDAP O 2954m Mindanao
), RWTPvloglh( 2930m Luzon£ ) HHdbo TARMAIREHAEL(, 50 0md
Lol AERL LCh b, FhoOtb A6 R L 2@INIREDOMindanao )], LT
Luzon @ Cagayan JIl , F# Luzon @ Panpanga JIIZEZL B b , T OPFTFHRBITHK A
QMRS ERTAMLE L THBEEIA TV S, Agunolllé Panpangalll@iiiit & 5
BLluzonVHE 7+ Vo ¥y RRAOBERFT L AZ>TH D . KW TMindanao)JliC L 5T
B 72 Cotabaio T , 4b# Luzon @ Cagayan JIIiMRAML RAY %2 MR CHFEL W
FThdPE»EEMLTS 5,

749y €EXGECRWETS 25, FPHFRREAY 2 7 CTRBHBAELE DO
BESICLT , AEERZ S5 CLEELEBEBDLTHAI N,

fi Luzon @ San Miguel BABRICL 2 &, HMBEL S 8 B OEPIYAS 2.7 6
LB, BIBEUREICE ~» THEE(LLTWwWE, (3 -2-1828)

OMBMEIEEP 1B TH L5, 4 , 5 QB N, 8, 9 Bl 4 BMEERIK
LAHEDNKEWN,

HRELHRAE0 8 m,/ sec OILRDOBAARE , IMEETFH05m/ sOHBEDR
BEWT D, t4, FHERBZ1800mTRIDGEZOHNEAD11 20m, 4 BH
204mabidE N,

Fi3-2~1 H B F #

IH

By 2|35l a|ls)elzi8]lelwm|]n]|neles

o3 % & @ | 251 | 250|270 | 286 | 288 | 281 274 | 268 | 273 | 268 ] 263 | 254 | 269

RESREO|[310|317|339 353|347 | 3333211309316} 317302307 |333

BERKEQ/|188]|190( 203219 [ 231 | 232 (228|252 226 | 225|216 (202|216

| IE KM 831|754 (776|719 )792| 860879907 8888851825823 (827

B

(hr78) | 62| 73| 71 83 7.5 521 51| 3% 44 56| 63 65 | 61

PHRER hr) | 27 { 34 32 3.1 22 20 17 1.6 1.4 1.7 24 34 24

AL (m/ R) | 1458 | 1523 | 1941 | 2042 | 170.2 | 1382 | 127.5 [ 1125 | 1269 | 1305 | 131.4 | 1345 [1.748.4

2 3

1. San Miguel BFT
2, HMIEEEF 8 BECNEET B 5,

-12-




EWOBMMBLTRI-2-2 KRLAY, FHOBBLHRBHFICL> TRKE(R
BotTWwhb, M1 2A065 ACHTRESGREBTILECEHRAOEBICL b ER
MREEZHEM , KM AL61 1 RCHAT TR HEOEHACERE TN IHME
UCERRIAZZFNRITHERLE Z-oTHASFHIEDLLAD , 74 ) Er TEBERBK
> TADDRBEREICHT N TS,

#®3-2-2 B B F B B Kk & (1949~1973)

(B an)

%(e%% FATY |65k | %4 | ==F | vH=E | € 7 | RUHA | £ | ERSAHURR

(P) (D B ™ (Lg) @ (S) (o) G

1 37 232 104 14.7 3172 1011 6238 1154 662
2 1.3 194 114 55 1729 664 4502 10314 67.8
3 23 351 400 88 2199 533 3766 921.1 429
4 114 506 1031 154 1619 594 2433 1524 530
5 1094 1027 2697 1038 1825 1113 1788 2344 101.4
6 3987 1684 4558 2571 20%9.2 1847 1556 1707 1036
7 4501 2104 § 7930 35%0 2320 2065 1743 187.6 857
8 5236 2357 | B224 4081 2682 1833 1583 1705 857
g 37453 21046 6154 3204 2520 2008 1694 1939 768
10 1031 2458 | 2912 1816 3140 1859 2714 1651 217
11 485 3055 1237 1217 4889 17 68 4585 155.2 9359
12 152 1019 332 648 4962 1256 601.2 1102 742
& 20438 [ 17093 | 35695 | 1,8606 | 335149 (16551 | 58396 [ 18498 2429

t 3 Philippine Almanac and Handbook of facts (Mant1l1a,1977)

FIEEENS BPHBERE AR TR -2 - 1 KRFT L 5K Luzon, Mindoro, Pa—
nay, Nagros, Palawan O&HOH Y F+EAITH5,

F2RE2ANC4ACH2CEMLELD, TOMBORMARME LS, LaL , 4
KEMELZLMBTHEY, COBRETHORB Luzon®OFRE , Palawan BO
Sulu® ], Panay B& Negros BOEBTH L,

EIBFHCEME T, ZHEHMD 2R T Luzon OHF , Mindoro BHI,
Mindanao&® Celebes #iRE , Boho! BRI Leyte BOWEMTDH 3,

-13-



#®’I—2-3 BAURmELEERY

[ AT # A B o4& s

g o 8 ST L
S F B
=3 M

g 2 8 sEHZ A

+ 7

C

3R &3 D 6:’ &
E¥HFIrHrat G

H 4 F vHARYE Lg @

2 YA 5

B 3-2-1 RE K & BT A AL E

FAMEEMAECEROZFHRC L > THBE ZH TS 5, COROBRITNT
hd 74 ) EOHEBCARAPHERLTALTWS , Mindanao BRU Leyte BOHE &
Sumur B B Luzon BOBARBLCOFALYXBORITH S,

@ + %

BEho I 196 0ERFEICL7 4 ¥V » ¥ XEIERR LI > TLBBEENTOL,
THEOAEHBILCESVWT2 6 D OLERCHEINEERAERIh TS,

RIEM O £ MR E L LUBERERK L2308 , @ OWHFMA bZs T,

MR L Y ERIhATROTHEG , BOTHENETHLAWLEEK LI 6% 2T
o, M- PR E LW EEETTHAL T B,

ZAVEXyOMFBTERIBLTVWLAELRLIBOBBEIROLITH B,

BB L THWAQuingna TREBBROBHBRE T, K@ Prenas THE
BREEMDRPBEOTHE, TABRLLECHHTLHEBMECWHEHOD luista,La,Rag &,
Angeles IO L 9 CEBHWELHRT 200 H o> TEWTRIMEIRERE (,
BELBROBAYDRIH v, 2O PP Luzon T , MBOHEBHENBL L%
s, BOTEBTS 5,

Cagayan WIRICHAM 5 San Manuuel BIFSan Rita +BEHBROERARES 85

—14—
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WRbh A, TOMOTECRBRELEMROKANRDY , tALBHRCHHL TV
Bago L CHBER ORI ‘N,

M Luzon & ZOHEBCHELZ (D KLLIBEBRILAD b, 2 OB OFH - LB LF
BHFLAZRBAHOXNLELDLE LN, BVWER , BRRUED TEVWNE £ & R
P bhE o Tnd, Ll , 2rel)odd b+t 2BEB0 vertisol BRI
Guadalupe HBEBBRABH TLE( EROERBEH T LEET A,

74 Yo B rEPHOVisya ERETH , KSPE{OMIIC L VBRI hANMBETERA
ELTwED, CORTARB L VARSI N EERRHHCHIHL , BREMERE
THEEoTWnD, ~BMNICVisya FECTHESEE, R, MBEOTLEH OK A »HRE)
ANTWh,

T ARELBEERRZLRTHY , TOHMHABD THEBEZT L E TR TV,

MindanaocBWCHAL Ty a 1 KB LXRETRH L LB S n, 2%
Andoso! ( RELHOKILK L ) SO LEAEAIHL TWD,

Cotabato FFE Mindanao JIOWIIMRT F O 4 WA B FIL L5 M+ 2 THA TS
b, S OBRTHMBAOHREIBWA, MBERAHELIL v, BEHBICHATH0
TEFHE , v ohRORARELCER IR Sibul RIEHEC , BF B, ED
TEEHROERAWLELETIETS 5,

@ HEOHGR
a, fEfHk %

KR, METHEXRS A2 b6 At , 10A451 1 Ariiiiaf, it
11 84512 Bcfif, 4 A265 ARREENTnd. RFIBRAEN A REE 3
—2-30EtEDTHD,

b, & H

HAEZ74 )V Cy T EHBRUEFR(IRRT) , 74 ) € REBFH (UPCA),
TYHYREMEIM L 2— (NRRTC) TAROR I ASTREN KT bR T,
FLOFRINABHEEMNEEZMABRE LS ORERES L ClMIhia , BT
RHEZEASCH THH G 2RE LBELCEHIN 5,

BXEQThtRUBEKL  REFELHRCARL , —BERICEDHL Tn 5,

BAORBED , HRLICH T HEHE , BROBE , A BRRUSIEEOFE T 2
BLL TS, 1981 FEFEZIRF(IRRINOIRI,CR(UPCA ) 1&AR
UBPIXR(NRRTC)2RHEHBEINTnE, K3 -2 - 48K,

c. BHEBE
1. g
fiEFE, BF 2 ACRBELE->ARIKCAL , PR EBHHHEKL 1 BE0S

-16-



B3 -2-3

O BBRHH R R

REGION/SYSTEM|SEPT | 0CT | NOV | DEC| JAN | FEB | MAR| APR |MAY | JUN| JuL | aua |sEPT| OCT
Il . puMuLOC b8 WS
RICE RICE
I v DS 4 W3
{
2 NAYOR /| RICE{ /] pd RICE V4
% UPRIIS bs PARLE
RICE e RICE yd
DS i WS e
_PORAC— .
4P GUMAIN RICE / Z RICE _/
v DS W8
P RICE RICE
S it
.S N RICE
5.510 TOMAS RICE /] OTAER CroH ]
DS WS
COLO
¢ COL RICE RICE
/ DS / B\h\"'s
ANGT NONT SUBMERGEP AREA NON-SUBMERGEP ARE,
MASSIM pd RICE yd RICE
DS w5
SURMIRCEP ARE SURMERGEP AREFA
RICE
Y1 8 BALANAC DS WS
RICE RICE
DS WS
9 MABACAN RICE RICE
10 MALAUNOD DS ws
RICE RICE
s VS
11, CANTINGAS RICE RICE
u S WS
PANAKUY.
12 AN RICE RICE
13.MAMBUSAO 08 ws
RICE RICE
14 BAROTAC~ DS / W5
© VIEJO RICE RICE
15.SIBALOM DS WS
- TIGRAUAN RICE RICE
W6 BITO DS WS
RICE RICE
jid D8 / W5
1. D1POLO RICE RICE
bl s WS
8.MARBEL
16 RICE RICE
DS WS
19 BANGA RICE RICE
[SUGAR CANT CROP | RICH ZOTAH RIFE  ZOTER
M0y wLANG oS WS
RICE RICE
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=131
NEENMI £ e QFURUNENX =5
1oFATN [JoyM =M ' =8 ‘SBch=8WN ‘FEh=UN "#EH=Y 1R

N UN S UW S TN W N UW S SN S S N - M 2L
N HIN Y N W N W W HIN N N W GTLLE VL
g UN UN SKW W d L W W HW N N N brez E¥ ¥ DI
gt N gl SKW u g1 gt o il U il u " FroaopdN %
U UKW - H N g H o H u | uw g U “ < 4 B
4 | uUN | S| SN | uN | ¥ i i 1 un | W t U U | ovwirnes &
a UN SKW UN gl | 2| bl UKW N "IN W YW | xwv—nogrn 9
Y 4 N W HN 3| Y H Y gl | H ¢l MR S
S o it il o S U U Y Y "KW UW N MiLxpal vy
g U U UKW 1| Y N H g g U 3| Y B Y B <
gLt €zt 0z 1 0g1l St 0zt G0l cel pZi 0gl Gzl oLl ol (B)BwW T
86 86 L0 L0 98 S 08 €0} 06 0ki G g8 Dot (w2 ) ¥ =
Z5¥1 _ﬁmmm> U | 8910 _mummm PGUL [ 0SUI | 8yUI | vvHI |, ZvUI | SEUI |, 9TUI | ZSUL | 4 ~ AR
M B 0 X HY Y28 Y YL T

TEHLITL &L
RS ORUWM YT AL TEHE S 64 £ = v—Z—¢ ¢
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2%, 3~5mEFLAHETEREL T2, ERHEEREI 3 0~50K"ha T

b 5o
B, B M@

BHitkld Dapog HRELEKBERICL > TN TV B, Dapog HIEM 1L 5mDHEER
CAFFOEXPATI~5mCREELATEFEFHRYAZD 3 el BT OME
EEDMALTCEETLZL0T , XEE7 4V € Tz hBHICBELTWS.

AR ha %%2b300~500m" OWEKETMEL , BF+FHKkY%2b100
FRELT20~25HBRFMRBELTNE,

o~ BEBERUNRD B

BEo2~7 BAICEEAL , 2 EEZR{ Lo OHELBAKDE £ 4~ 5 BRI
hEEFoTnDHe RAKBMHETHEE(75~100m) ORKHEL , KOBT
o TR ENTDOR TS,

= H f

DPABNHE CEHE L ARBICERBENT, ShE 2 S5on , B 2 0@ ESHMDS
—RWTH 5% , RAKBTHER2EHOBKAMK ENADERTHL TV A,
WHMEEETFH RS 2D 2 0HBETL LS, 1HRSADOMATREI~4%F %
EH L LTHEL T B,

F B E

MEEBEIBREELC L >TRI -2-50L S5KRINTnEH, —KEROBE
HEREE I VEVEL S THE, GREERIEMY - HL LBEFELCI >TEAF TN

TWhe
£ 3-2-5 1§ IB i
# 1 i 1
%M W | BUnsAE(ds ha) TR EET™
N-PO- —7Zn N-PO-KO-Zn
ona) | = B | B E ma) | x E | B B
Bi& 142 Bed 1 £ San Manuel
WE+AR | 80-0-0-5 |RE1® |RE2#| 56-0-0-5 |RE1S® |REIK|
B ESR 548 B 5 4 San Rita
573 5 W 3 5%

% .8 p
BRI 0 30-0-5 |z |mmos | se-30-0-5 |mmie  |mmis|lo"et
B o BT 84 5 48 Angeles

. 52 4 5 445
BB | sgenges | AR g | 51-08-28-5 | SO AR | L sl

w0 RS 5 43 Biedsa 5 48

B BE=FRTe=va14850ke N-21% ,R#E185 08 N-446%,
BE=Hm7rre=v4 148508 N-14%+P0:20% , BB =CB#ZRalEMN 14008 BoE14%

BikeE fa= 1481 Ke
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~. B B

HBRECOHBEE-RICHE vfibh T, ELZMEFHA A s B R
LY ey A THLEY, BBRCAHAERHOERBHREET TN 2,
bR HE

REEZ KB OO LEBHEKAH MBI T DL (XM 7 ~1 0H& ) I
BAL, MO LEME 0 9ANEABERLARRHCAHR > TWd,

MEBIZFEMOTI~ 2B FLELTHBL THD, BBEE—KRICHWLR TS,
oW B

EWRE, MAEOFT AR ZRBHOERTEKR25 %201 4 FLETTHZ D0,
BBINABUAROEED ZVWIERABETERLATEMHIA TS,

2—2 & E 3
() +HoF)F & B

BEHEHEHEORMGRREES B E , #F FREEREMEMEZ>TWAS S luay
WEZEE , Y, 2R S CKRBEPERZEDEZ 2T,
HARBRESNTHEZBTE R > TWBUPRITS , Angal X T+ 5 32 2 MARIC
HTE, PADCEHR, REOMoMmt 42 2¢, UPRIIS X Cild , ERmHECH T
BEHMODADTERLEREL, 86 1%~9 1L1% , 8T, 7 5.5%~94.8%L%
2THED , BABCTRZ o EHE AT 9800ha, YT 7000ha L oTh
Ba

X, PADBEN L BHEEROB GRS CHE 2L, 2ABNILEZRLD , (LHDE
BICLbRED Zh o TRE, HHTRH7000ha, EMHTHE , H1800hatZoTH
Bo

BEOBmP LT, AHEOZEREKOS S , HPTHE,H17000had , BPTH
#18800ha @ KTAEHH ., A OO FERIC L > TERBHELZWRR E Zo T b,
Angat #EDORIES , MFUPRITIS HE LEIFRZGAE LDHL T2, K s
T HERVEBBRICES , H9000han, WEUTEAHE ZoTnd, REMPKENWT YL,
#4000 ha HEABEREL ZoTwDH, (R3-2~-T7ER)

UPRIIS, Angat itEOKBOREL , BB T5EEHE D 2 bhhnhiE
RCE>T@ALRDOERN TN A,

X, BBoBRER, Ao L3EAL 1L 6L hkoTha,

Rahabilitathion #HEDHEHELRDODLAFWETE , HERROIA B -EB T
EBFT2E , BAEEHOA N2 ~3 OHIELZBRVWC , HENMNOTER L DKP L T,
A, BRPZERLTW2HEL S 6NR b,
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#£3—-92—~4 UPRIIS,Angat Maasim HREROEHE 1

i | gy [T | R M ¥ 2 0
W) o) 1BAN iwemma | i | B0 (wwmek | | A0
UPRIIS|80| 8199| 5880 24356 2505721558 |59 1806517165 |64 443
District|79| B4B8| 6479 |24472]22055| 20567 |79 |16882 |15724 |92 431
| 78 [ 11,2941 12814 |24110|19382| 19077 |48 | 14022 | 13585 |74 437

UPRIIS| 80| 6327} 7240 |25125|23032| 19657 {58 22119 (21,549 |70 -

District|[79 ] .6327 | 7240 |24727 | 25540224682 {44 |2240%9 (21370 |92 -

i 78| 7460| 7446025201 (2219019457 |41 20806 |20,132 |54 74

UPRIIS|80[ 5756| 520226511 |24364 (23201 [43 [23905|23205 80 -

District| 79| 6761 632326511 (2464624161 |70 |22907 {22907 |92 -

i 78| 5070} 63237127133 {24277 |24,095 {38 (22507 {22490 |47 -~

UPRIIS| 80| 4827 3171 {18509 | 15667 | 12356 {58 (17518 |14115 {77 -

District|79; 4632| 3828 [ 19291 | 16848 | 15845 |85 [17804 |17804 [%1 -

v 78| 5794 361018515 |15213110628 |28 1391513715 |81 -
UPRIIS]|80|25109 21495 (94501 (84114 |76770 |54 8160579738 |78 443
District| 79 (24208 (23870 {95001 {84087 {83255 |73 |80002 77805 {92 431

at 78 (27618 | 30207 | 94959 181762753257 |40 (71650 |70322 |67 513

8012031115264 |31,371 2280022800 {78 |28715|28695 |83 -
Anga-t 79 121769115264 | 313768 (22899 {121,537 |69 128312127899 79 -
maasim

78120589 | 15264 | 31,289 | 2279222519 [53 |25151 |25i40 |83 -

#F3-2-7 UPRIIS, Angat Maasim MEDHEE 2

e ™ % 19
FeAASTER | I IX 18 T 3 DAV | 95 U0 18 1 B 5t
1980f | 8387%| 9344 17731 12894"| 186/ 14763
UPRIIS| 79| 7914 3832 | 11746 | 14999 2197 | 17196
B R 787 15197 8505 | 21702 | 23309 1328 | 24437
54T | 9833 7227 | 12060 | 17068 1797 | 18865
1980%&] 8571 0 8571 2656 20 2,67 6
Angat
790] 8479 1562 | 10041 5066 413 3479
Maasim
. ® 78| 8497 273 8770 6138 11 6149
BTy | 8516 411 9127 5953 148 4101

) <« EDPAPFCET = RREH -DABNEHR
-3k W H# @ OB = DA ER - IREER (b RETTEERC )
. at = RHAWH - REEH (e REEHREE )
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#3-2-8

UPRIILS, Angat Maasim WX OFE 3

5} b i 2 1
DDA | fE B St (R 5 B AT | B HE OB | IR 8 OB
= 3% E W | DA | 2% 0 BT 2% @ R PADVIERE | X 2% T OB
19g04e| 9 1.1% 89 1% 8 1.2% 9 4.8% 977% 8 4.4%
UPRIIS
79 9 1.7 956 876 8 4.2 975 8 1.9
#Hh X
78 8 6.1 896 771 755 9 0.6 7 4.1
Angat |19806F| 727 1000 727 9 1.5 999 9 1.5
Maas 1m 79 7 2.9 932 6 8.0 902 985 889
oK 78 728 988 720 80.4 999 80,3

ch GO RAE , ORMOER , QEARARTHFROAD , i Lh oHEBRAL T 2%
B b ok BORE, QKAXKEORE , ORKEOTFE , @HKTRIC L & T fEfft
DODREEL , W OHhOHEAHA LT b b,

Rehabilitation EDO S GEBHWAGHE 1 8BHREILCDWT , BREE @ L) mHTHIT
HTBREOHPARCEROHAE LT AR DL, 786 DEHhoTnd, (TRI-2-9EMR)

23-2-9  HESMERERRAA D ER
wEs| Qunsnmmn| P8 6 @ | ©,/0

ha ha
18 41,660 32,754 7 8.4

B LE0ETE , BOmEME DI 2ED
FHColo WA ZMETE , HREAE BIC

478ha ¢LTELE

e DX 2EHOBLBREIAHETL 50, cNOORETRBEFTLCLICE
b BABAEROBKYTREZMEDH THRL LEDLN D,
1980 FEDQBEEORB T L%, MEOHEMEH , REERE25L , <+ F2KE
ZERE LD TS Siluay BEHBAE , K\AEBRERFWE Lo T B,
REOZREHIHL , REBEHEY, TE->TWaER IR E 2o TED , 205

OMEORWEHMELLLE , AE885% , ZMEIS5 8. 5% LA oTnE,

2-10)

-22-

(33 -




F3-2—-10 Mo H HHR

WX | BlmzEmb (R O @ 8| #

ha ha %
18 32,754 28,993 8 8.5

220 o W M it R

WiEE | RRZHREHE (R B @ &K E

ha ha %
17 30,641 18012 588

REMBOBRBEVWREDR , LRKEOTE  KBERFOAM , kT REOREIC
L5t LBbh b,

ha 247z DIRFFEC L > THh i b OELS LR, M THEHIE 4 0cavan, ha (2000Kg
Jha Y2 bEE1 0 9cavan sha (54 00Kg ha) , ¥ Tra (% 4 0 cavan ha(2000Ky/
ha) 2 LfE 1 0 0 cavansha(50008g/ha) &2 o Twahe

I3 FTE L REE R

UPRIIS, Angat , mitEO L FiARE , REHED FLMRBTH B > <
AT ARFERR/RO7 4+ YY) 7 BEORKRLAFTEROMERMC S 2L Bbh 5, [
AETH, hEH17 %, BREE35%, 1 ER (FEEHNE) 4 65%, Mefk (KBNS
BID, 1L4BERoTWD, XD 1 Pk DS EEHRIE25ha LhoThna,

RehabilitationBRIC2W T4 , BREHE T AL BRNB oA T s d, REOH
ADWVIOEE  BREXBETH>Bld , RIE08 ha 256 . BET, 34 ha LH#X
LTV OERDIONADN, COREZEIT, 1 PLURZ IBHFAREZL TR Y &
Bbhb,

THFARFRE, R3-2 -1 20k b MR Lo R ElesEm e, BCHfitto L
HEEEGR, 20BELZ2 TS,

o, e, El, ABORRBEIMER I TRED , fE, BHERLBLHE
90 FHENHE , BCEHERD 5L LOINES L REBEC LT, BROH
AR Zo2TNnE,
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F3—-2—-12 /- E- ACAEFHOHS

w4 | mBu |rrwle s Do Dirow
Porac— | 4470 60% | 15° | 257 -
Colo 369 40 45 15 -
Cantingas 217 - 80 20 -
Mabacan 722 81 - 19 -
Maiaunad 166 74 — 24 —
Panakuyan{ 1,407 25 50 25 -
Mambusuo 875 65 25 10 -

ik - RSHLEE - W BOEE

i K £ BEH| [ EHA B E{EOM
E,f?g[‘]gfl‘;‘an 2,507 | 28 40 32 -
Dipolo 797 18 11 65 &
Siluay 573 8 80 12 -
M. lang 1,320 31 23 46 -

Fgr-0-13 MMEHOMARR (NE. tED=IOESN)

HE 4 70~30)50~50]|2/513; o1
Dumloc 5 IJ% 5(1% # P
Colo 45 - 40 15
Cantingas 70 30 - -
Mabacan B 16 - - 14.6
Malauned 765 - - 235
Panakuyan 75 25 - -
3 opsom 149 | 119 226 | 506
Barotac - 1a 20 -
Bito - 20 30 50
Dipolo 14 8 3 75
Mabel 4 0.6 10 854
Banga 70 18 10 2
Siluay - - 33 &7
M'lang 20 10 25 45
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GEpEBONMEROBE TS L , MEBRI 0 FOEERSH7E, S 0 2OREN

H2gRELEEIN L,
() BEEE LA DR

1978 4E DMK EROEETONRIEREHKE1L 6%, EE142% . KE169%FK
UNFET 2%, Ao T I BFELAMBAZRECFIEMLTEBAMBE 2 5D TN 5,

FTELREHEAEBREDEL TR, 2352 L  @Ealthe L Ttazdy  PHEUR
Rt FbEaotvnb, CORMHEFMEH 3509 ha, EEEH 6 8 R~/ (19784F)
TiEH T KE(HLIE I T LHED TN D,

ZAVEXF1975 FRAOHEBELEEL 2H, ch@bANWEFEE PLILAH
REHBKEENEZR-2Tnd, KOBERBADE I AL YOBERBCEREINL A,
Z4 NV EryrOAROEBET RLL1975FET28% - EninB AR LTHH ;511/\
L OHERLEAFRBORMICHE > THMT 2H0CD 5, o T45EOTFHEHFAON
MECRBEIMETHNILERDD, COXIBERTHETLATNIAZ1981FELL 10
SEMOFEEOMA L, chiCHTIERFER L2 REMOMME RAXRI -0 L
IRFLRBLETITTVA, ChEHRROLARAHBRAESHE L DPORETHERIN
BZLEEZARELTVED , T OROBRFEAIRITELERCH I N T TLEIOR
NELTRTVE, HENTARERLTYWBERPABVEEEZ 1 7HED22, Eil
HEHYOMNEBETERLCPRESKISBEETRUVFEERBROAMEL I o THA N
WHIEDET:RAL TS, TORBIITIEADBMNESEL TUEIBRDS 8 #EE,
OECF 10X, ADBB1E , §t 7 sEK PN THHOBLEY © b L L R PH AT
B CTktco ChOOHFR , LBMINIZPETRKOEO—B & & 5 & I FRETT
DE#ECHFEL WA & LT ki

—ENTARHADHEBROBEOMRFEHORLOBR L BROWELEHE DT
1000 ha EHOEEODIAHBWHBRS 3HMRLDWT19834E,6L 9 04EE CICRED
EFEBCBTTA2EHE TR oTnd, FCHBETREOHETH 2 KkMNROBRNELSMH
50%EESFTOUBABROBEB L o Twh, Ll , HROLBERMARE—BEiEn
THROTHERTH D ZTOEILETD S,

ZLCRFEDO T T RINABELADAEARA 1 EOF L6 EEHEOFT N2 21K
DEBTHLBAREBROBIRCDOW TRABCHENSG N ® i L TH#i,

-26-



F3-2-14 EEEBFHORWER , haZi/c bR , GRERFEEEOHE

f y AT 'K 1970 1975 1978
Wi i B (Fha) 3,11 34 35388 350879
ha %47 pUE(t/ha) 1,681 .5979 1,965
" X & (Ft) 5233 5660 68949
# B #®EDY) 1,938 53455 679 4.1
L R o#He m (T ha) 2,41956 530624 3,22 2.1
?) ha 2472 Uik ( /0 0,830 0.839 0.886
? U5 it (F1) 2008 25684 28552
- £ & B(EHIY 599 21532 27294
B H#5 @ OBt Fha) 2352 2333 284.4
B ha 7z biR# ( t/ha) 5810 7226 11,094
7 I f(Ft ) 896 1,686 31558
7 £ B HEIYD 715 11,5426 1,5104
. WM @ Bt(Tha) 1.883.9 22795 28898
2 ha %72 IRt (t/ha) 09156 1,195 1,452
CA FCFL) 1,726 2723 41988
i & & #EY 1,003 28955 43985
W YR m M(Fha) 366 536 472
o ha 27 DIRE 1 /ha) 4087 6133 6954
ol om B(FL) 2,59 4 3287 52821
4 £ B #HEHD 730 29895 36618
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$£3-2-15 Xk o FH #H & @ (1981~1990)
AR PAMANE G, (T BAREXENERE
R #t 4 6
g fi B wm & fir G S VA s
1981 ) 37821 | 43788 | 52462 | 397608 194 | —483 |-1270
1982 | 38728 | 44837 | 53733 | 4376491 504 | —107 |- 995
1983 | 39663 | 45919 { 55023 | 455412 588 |- 38 |- 948
1984 | 40628 | 47036 | 56365 | 480733 745 104 |~ 829
1985 | 41603 | 48164 | 57722 | 502232 862 206 |- 750
1986 | 42409 | 49327 | 59119 | 520207 941 269 |- 710
1987 | 43656 | 50539 | 60576 | 541465 | 1,049 361 |- 6453
1988 | 44720 | 51770 | 62056 | 563297 | 1,161 456 |~ 573
1989 | 45817 | 53039 | 63582 | 584944 | 1,268 546 |- 509
1990 | 46947 | 54342 | 65147 | 608831 | 1,391 651 (— 429
BT s N1AZH
FiI-2-16 RXEFHPPIVCELZBZOES
E g FoR 473 | 1974 1975 | 1976 ] 1977
LEEH 325 200 2456 355 515
b1
o4& 33 2.0 2.6 35 48
- SgEH | 370 258 377 424 488
oo 8.0 57 78 85 95
s RFEB | 694 458 643 780 1004
| A 4.8 32 4.2 5.9 6.3
#F3-2-17 ZERE -LHABRSHHOFRINER
A B F Rli970 1975 1976 1 1977 [ 1978 | 1979
% B Skilled 1000 | 1197 {1244 | 13725 | 1544 [1723
B & Un Skilled [1000 | 1201 | 126211329 {1384 | 1471
% H Skilled 100.0 727 71.2 729 761 672
¥ €& Un Skilled { 1000 729 723 704 684 574
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#3-2-18 WM ¥ o % B

# Kli9721975|1976(1977 1978|1979 j%?

# 1000 (1649 1823200412150 264.1111.2

B 4 (1000|1634 (17851956 (2029|2504 11.4

#H &% 1000|1845 |195212155 (23562911120

B LR | % wﬁ

4 1000 (1627 118122052 |2250(|2756| 116
oW Ad (1000 1705 (1892212052 (2305(3155(17.2

Y — R 1000 (1608 (175411969 (214112837 1546

= © f# 1000 {19046 [2103 (2237 (238429211115

3. pAMBCERORR S BN

3—1 i} %
HE , KEBRF 2 HFINALAIHEBRESERRASER , 2BICE T 2 2 11X
bh  HABEERHBETCCO I L1 WE (REGION 4 Balanac RIS 6 9 0 ha) iZBtKC
BHHEICHASIATNTWALZDL , ChEBEAL , RO 2 1 X W RICHEARFE L BT %0

REGION SERVICE AREA
{(ha)

REGTON. 1

. Dumuloc RIS ,500
REGION. 3

1. Porac —Gumain RIS 5108

2 Colo RIS 479

3 8to. Tomas RIS 3548

4, Nayan RIS 1,217

5 Upper Masim RIS 1,500

6 Angat RIS 29871

7 UPRIIS 24501
REGION. 4

1. Cantitngas RIS 259

2. Mabacan RIS 813

3 Malaunod RIS 229
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REGIOM. 6

. Panakuyan RIS 01

2. Mambusao RIS 1,440

3 Sibalom—Tigbaua RIS 2,322

4 Baroctac—-Viejo 2,124
REGION. 8

1. Bito RIS 1,700
REGIOQON. ¢

i Tpolo RIS 1,759

REGION. 11

. Marbel RIS 2515
2. Banga 296 4
5 Siluay 1,9 66

REGION. 12

1 M'lang RIS 2308
(Total) 159026

FEEW SR G AMBECTTER Y, Luzon BEOREP R 8 &R, Luzon BEEANC 28
A7, Romblom BAWW1 &M, Lyete BN 1 & ., Panay BERW S BAM ALY Mindanao

BEsEmrHLTnb,
THNH2 1O L, UPRIIS BRlfAngat WEETHEAMAOILHTI 8 D% 5

BHTED , KBbD1 9B, 200~ 6000had L BEHPMBOBRIBRE £oTwn b,

WRE VTN S EBRCREEF T v o e FT AL, HFEhoEHMani1a %
O ETLEBRWRMRICH T2 KOMELEMME L CHRRZEHERLZLTED , XY
R, 740 ) E>OREPABCREOR L A REIHEHEI N 2,

L LaSS , BEGRBBOERNEZIATVEREER IR TWEE , KBOHLA S
WEBICETRATWD r —Rpid RN &, HKkEH € % LA A DWW HEK KGO B 6
BATHTHEI L, L LTEBRET E20ADPCEHABEIRLTWE T E , hADBNY
AT ALBRICO A AHFTREHAT T A THE2 L B0, BERBEOREAF T~ ¥
+MERLADD , AEOHREAB I IHLEEAVWERRE 25T 5,
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3_—-

2 HpRAEH®HK

40, W EFEHB LA 7 HEORMIRGE , TEORI T D,

=2,
it B3 & Region X(Zf?)ﬁ ﬁ% -‘:%
} Porac—Gumain M 5108 ZR27HB\E
it S8to. Tomas ] 3548 "
[l Angal i} 29871 3B 18
v Msasim il 1,500 38 28
v Upper Pampanga I 24,501 3A2A~3A
FUPB,II
Vi Malaunod v 229 3 48
VIl Mabacan v 8153 ”

{1)

UPR1 18 (Pampanga JI LIEEE DA DB WIE )

UPRII18(Upper Pampanga River Integrated Irrigation System ) H[E
i, Man1la 2254L5# 1 1 0Kn® Pampanga i| BRI AE L , Caraballo h, St—
erra Madro 1 BT Casanoba JIl, Rio Chico JITHENAZ AT 24501 ha @2 A
BnYRAT LR THE, (H3 -3 -18R)

WIROKFIE Pantabangan )il & Carranglan JIOSHAT MOBHEICESEIhE
Pantabangan &£ & T, BtK#E , AR, KHEE , BHHRTOZBMNEE LT
1974 FCHRK L o

ERARNY AT LAGHE L ODOREMBICHE ZT N, Cabanatuan TCHESIEF %
W, NITAB#RFERTITo>TW A,

PHEMBURDLE LY THD, (RI-3-18R)

Z OMIRO T BRFUIHARNTEITD 5,

WMEAOZ Y —2 SEEMNCEREL , M2 V5, ke EmIhooH MRS
DFET Do Talaveralll& Rio Chico N AHARAE , BF B TEANOLE L
Liigmn s okick 2 EBMARAEELRITE D, HMCQEREB000ha , Ffilc
B 6000ha Ll ot AkBR L, ROMBRKEZEBERIILTVE,

THE, WL TnEZ YV —2 ORKBRICERFELDOGhAZ T, KESL YL ME
ML ABEHRNERBR S THRAO—BLE-TWE, BEBREROSR , BARIC I HHK
DHEOEOHBINARARSBBNSFICR o0, kPR E ES CTHRBTORKAR
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BE4 L TWwahHo
B4 BfER b7 b3 Talaveralllid , P ORBBEH I 0T OWEM Lo TE D,
TFAKENDOWUT #ZFRWATERGZHKBEE £ THEREDD Lo

3-3%-1 UPRIIS

Talavera Ji|

Pampanga)l)

> Pantabangan # 4

HEK 42 b %

Cabanatuan T

Rio Ckico M|

®3 -3 -1 »ox B B

1. Hydroiogy

- Catechment area Kof B840
- Ave.annual runoff { 1974-77) 10%¢ 1530
2 Dam

— Type - Zoned—-earthfill
- Height above streambed m 107

-Crest elevation El.m 232

-Crest length m 1615

—Volume of embankment 100+ 123000

3. Spillway

- - 3 gated and 1
Type ungated chute

- Overflow crest elevation ElLm 221

=32~



- 8ill of orifice =zlevation ElLm 210
- Desigh capacity at E1-228 ni/sec 4,200

4 Reservoir

~El.of 1nactive storage El.m 170
- El.of conservation stovage Elm 214
-Max. water surface elevation Elm 230
- Sediment storage 10%n 130
- Inactive storage 10w 95
— Irrigation and power 10 1,753
~Flood contrel 10%# 330
- Surcharge 10%»* 688
- Total 0%, 2996

5. Hydroelectric power facilities

- Installed capacity bow 1004040

6 Irrigation service area

-Division-)
- Division-1
- Division—f1
-Division-V
-Total ha 24501

7. Irrtgation facilities

-Diversion dam Nos. 9

-Diversion and main canzls fm 2472

COLOHBAHG , MO Feasibility Study OFBERFFEE LT, kiR
DOFBREL LFFOXB L ERLELTITOIC L L L, i EARFEM T 23 0)| ©k 3R
FefToL LI, ENFKBROERNEZERL —FRCHBELA DB HRLEMHL ,
TORHROEEEEHS,

BPUHROHNEESEOMEZ A2 20IC, BHAXRKOTR , fibtTo L
BRABHOMAZTILLD , #BRHABAFWHKER O SN2 TEBEOTLREETHE 5

{2) Upper Maasim—Angat 3E ( Angat » Upper Maasim X )

Angat#bid , Manila #id» HILEH 6 0Kkn , Pampanga RO B AHBCHEL |

Pampangalll , Bagbag MIBE U Mass im UL , Man1 laBIRE L TWAEDAN W
BETHE, (H3~3-2)
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FiE DO RKFEL , San Rafel BT 1967 ERFTEANA Angat £ 2T, DADIN
Oz, FELTMan11a D ETAKFEOL HHFMHAHMLN TS,

LAY T A, Angat HKHE , SEE®BABIC L >T ., Angat 29871 ha,
Maasim 1.500ha@BELABNET > T 5,

ToTERMITORSCED CTHBR THA1978ER L, B S0 aRcA®L
NIADHRFERE 2T Twh,

COMWEDOEBRBEHFKGRREPADNEROXBHRLCH 5.

HhFE BRI BE A REFY 2% Pampanga il S AFF , Maascm JIERK I yrAIEEINTwS
P, HAKEAFIMBBENREBINAT L Ch L. AW, Panpangallid bo gk
e mse THEROHHRA 2 Y -2 »3BHECHFT L, v b HEBRSICL5EMEE
HE At b, Pampanga M Candaba , San Luis , San Siman , Apalit © 4
B , BRUF Bulacan #{@ Pultan Calumpit, Malolos O 3E[{TH 54 6000 had HE;
HABEELEREL T,

LED , BHERO2 Y —27 %2 5 EITRAL TS24, ABBEHKBELRD
THY , 2V —Z0BESE AL BHABBOUBLH I L LTt o THRIHRALIRE
KR T2 %o

COHKMEOREANEND , FABNHLOMRHEEH T LR D B, F0BKE, X
AERBEC LD HKIBALETH L2, RTFPRO LBV B, BFOBREBI LS
Wit FhE LT, KRB ABSKHELZEDTW AN, Angat HE TEEDEBbHH
Bo ThHbL, THOAFERAEEO Pampan I DN A EX K L B SRR &
i, SH0d D HE  BELABRNIAFLOARV—v 3 YOMEATHACHICT S
ERICHERTEK Y R 7 0B RIFET- , #FEREFOARHXEHEEH LI
TAHLLBNRBRE 250

W 31000ha 35 Angat-Upper Maasim WEOEGEHA DBV ZXF AOHE
BLEfTVw, AW RTF A0 B9E LaBEBEREEE ( Integrated Agri—
culture Development Plan ) ZMETAHT EHALETH D, Maasim Il LKD ,
1952 FREBR I NABMKBREE[LCML T, kK LAHEEZT LTI TH Y,
X, KBBE» PERICL A HAEZELTWS, MaasimBIEZ L , HA DN =
TadsETEHRCLTHBRLTW BE1DH 5,

BT, &ib3id Package 101 8HBRERR TELHBHM , # = — , REH DA
TRHBLTNWBOT , TOET AR E L CHEMAS , Feasibiiity Study @NTA
ODBENEBTINSLBLERAEL A AT 4+~ J ICABHEAIC I W IToHBHEL L,

ZEMaas im#EiL , Maasim JILEHED , 19528 RBINARMAERIESLKM
AT, R ABMEFELRG T ETHD , 2WHBOLEDS Ho KB, ¥ b HEH
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L AMERETEL TV S,

FEOEAMERAE LT, a. BRABRTFEROIFEATLORE , b. HKERDOE
L ,C FAHETT 7L TwBHRTOF 47 » 7REBBKNEFEZZERBL T
DBABNY 2T AOHBRRET 6N D, d. HKBHMOEMR, . ARIOHHK
B43—-3~2  Angat

Pampanga JI|

B EHEHR
( Angat—Maas it

@ Cansunal @ BEKEEF
hasan Maasim)I| (&Ey —F 5F9) 3t

@ Maynante "

( = vy u
@ Quiros "

] v Y n
@ FEbos "

( n 2/ )R
® Matigue "

{ » 1) »#
® Manglyawan #

Angat 11} { » # o) n
@ Ayudante "
Highway y( " # ) ¥

® Pakate ”

( = 4 Y} »

IMred> © MaasimitE 0758

3) Porac—Gumain, Sto. Tomas, Malanunod, Mabacan #iX
WICHHARAERL , LE» o BHOHoA 1 BHBROS L, dPr Yy »BETEKAIC,
Porac~Gumain (5108ha) , Sto. Tomas(3548ha), Malanunod( 229 ha) , Ma—
bacan( 8 1 5 ha) OFME THE - FELRGL OB L 4,
WFhOME FBEFLARERE—IGREL T2, LIHRERD L5 FENLE
ML RR I N
KB, KK, BRBEoBaAR
Ak 25 ahRBm LD OBk T L OBEHRE
BHKEHROBER L, #ETH X FA0MLOADOEHEAMEE , BEORE
7 W — 2 kB D RBE K K
FERAR BT IS IR
HEERELARBHELH YL  AADBERO MR « EERECH EXRLE EAE
HAIN B,
o€, Feasibility Study i, ROACEE LoOEHE T 52 Eh 5,
EAL, BEPADPAEREE REL , PARWHBZOMRBRUFR T, BYRY

& 6 6 ©

@
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RrERTS,

ThbL, MRS TKBEOREAZL , BB  SFMCAKOBTREORREH
T, AKEREORBEENLAKBERZE L2 A DORELrA B WHEKEREL ,
TOECLBLKTOMASE , FiRkE1T 9.

Fo , MEARFEFACEZETAHKBHEREL  FRKEDOHRBRUFARELTT
o, BEKBEOBER EH 5,

ThbLD, MBAOERME  REBCHFHRABEEXQESTRERBEDS > THD ,
F&LTFarm Drtch BLFTORMHAK - BEVYRFLZEDLAZ LILL hWBROHRS
MEETE B,

X, BEkBOBERE , K& - KEREL> 6OMKERE, TDHRSOFEYR TS
BT, BEREAERODRS , R LI LB EBOREPMETE 5,

I, hADBWHIKIGRO FHBER - EROBRBRUFR , TEHARKE , B,
WHRCEREK AL EL  #RFEFRBEOR LLFBELEND,

FACRHERAOs ) — 2B L AHARBEOURELTTI.

ThELL . HRO 2 ) -2 @dRTHSCESHHEOELIELWRROP T, Ak, #
KA—EhOWEICHEL>2DFAEINTE Y , 21— 2 2HA 284 EEHKSL ,
RS RBORBLTT 9,

RegEoRELESELET 5.

0 Porac—Gumain

KiE L , Pampanga JIRROBE®HEICE Y . BHE7 SR U Del Caulaman — San An—
tonio BERICHELEEL T3, ¥, B Floridablanca BI{CES, #EE 62
RN Porac JIIEFGumain K& 21 yHR T A AFEELAEAKLTWE,

Porac SHETH . AAKIC L 2R AFEL , BRFORBAE L  ABLIC2 W TK
2R EELETH L. HPAOBEMrEETHIFTOMALHRETEILIZTATW
Zno AKBE ., ¥& MMEREAESEERC IZFEOARAH LS, BUKQIcuAEL b %
KR EAHEE TEpoTREBCHEESFRRE LA 2. RWTE , KUERRKIGL T,
REABFIC, EAKBEZHL, KL THELAARNWL TV,

CGunatn AETTHE, 229 42—+ »OXMNBRKOMEREHEOSBIC , BEA - F 14k
DFTRBRELFBEFIRHLTWIHRTH S,

WEOMEARELHERCETLOLE L, ROMDTH 5,

a. BKKIZEBH2ZRTABEELIOBE
b, HEFFEEREMOH®

c. v bHEBTE KEFRC L AkBOEE
d. BHEMAXKEOREL
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Paracll|

Gumainli|

R 49

— i X
ann T
9 £ a4
DHEETE

Caulaman }l|
e. Z}7KHE R D3 i
f. #AKHBROBEK 2T L OHFK
BEOHBRIROFY Th i,
Facilities Present Facilities Present
a. Area Service area = 5,200ha Intake Sluice gatemanual
(Bguipped area = 5.200ha) both side, 1.4mX 1.Zm X 4 bays
b. Diversion work ¥ 1.imx1.2mxX 1 bay
{1} porac Dem Sluice Sinice gate/manual
Dam Concrete ;wooden falling both side,4.6mX22mx> 1bay &
shutter type H=28m,L=453m 185mX2.2mX1bay{no longer
Intake Sluice gate ~manual workable) .
both side,1.83mX 1.58mX 3 bays {3} Supplamentary Dum
& 1.83m x 1.58mx 1 bay. For additional waters 35— check structures
Sluice Roller gate/manual w-brush beard
35mx14m X ylab For return flows 11~ cherk structires
{2} Gumain Dam w brush board
Dam Concrete, ogee - type ¢. Irrigation canals Density =14.8m-"ha

H=20m ,L=2%m

d. Caoal Structures

Head Gates (No-) 3
Controls (No.) 62
Conveyances (No.) 16
Road Crossings (No.) 65
Protectivs (No.) é

Operatinn Bridges (No.) —

-37-

Matn canals §m)
Laterais (Km)

4-196
16-57.6

Along Main Canals (35-55m ) €m) 49
Along Laterals (35m) fm 71
Access roads fm -
Total for O &M Foads (m 120
Marketing (Barrio) Roads m 58.0
Farming Roads (20m) ¢m -
Total for Farm Roads ¥m) 530
Nationa! & Provincial Roads €m 181



e Oo-—Farm Facilities
Farm Ditches 157 .9 ¥m (20.4 m~ha) h working Management Statjons
Farm Drains 18.5¥m (3.6 m ha) working Stations -
. —do— -
f. Drainage System Storage Area _
Project Drain Gm None Drying Floor _
Creek ¢m w2
Flood Protection 1- Gatekeeperis Quarters
dike (o 0.1 Bui ldings 2
River revetment &m —do- &0
g Road Denisty=23m/ha j- Topographte Survey
and Mepping -

@ Sto. Tomas

W’\\_\v//v Pamatawan Ji

AR, = =57 5#815 5kn® Zambales WD BRLE S, WBEEECHT,
BHLIHRTH 5,

Sto. Tomas Jil® Sto. Tomas BELEF >+ 7 Y —#%& Caba Tuan EHE LA L
KLTwaEA, fiEd, MEORACI VLA LAEREELZI T VRBAKETSH
o MMOMHHE Y e ELFOMBZHRFTELZIATWE W, BF i, FERY
1knb550T, IAGHEBETHIBOT»F 3 V)—2EZT20 0m:BERENTRAK
LTwad. Akia, PHIHBTEREXBEO T, BHEHN2 0z v 2 )~ 5
1= 7ETNTWEH, BKOBAELL 2, RBRAXBOEFHR tHHESECL >
B, CALDBKEINTKHAE,

BEHROBMBEIROBI T S,
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Protective (Mo.)

Facilities Present Facilities Present
a. Area Service area = 3500 ha e. On—-farm Facilities 55.2 km (153mha)
(Equipped area= 3,600 ha) Farm Ditches 61 km( 1.7m ha)
Farm Drains
b. Diversion work
Sto. Tomas Dam . Drainage System
Pam Concrete, ogee ~ type Project Drain None
H=20m,L=9%5m Creeks € 2380
) Along Matn Canals (35-55m) (&m) 130
Sluice Radtal gate/manual
AQm X 2.5mX 2bays & Along Laterals (35m) G 07
40m X 23mx 1 bay and Access roads (Km) -
slutee 25mX 280mx 1 Total for O &M Foads (m) 457
bay Marketing (Barrio) Roads (Km) 1.9
Setting busin _ Parming Foads (20m) (Km) -
Total for Farm Roads (m) 1.9
National & Provincial Roads (Km} 70
Dam Temporary earth dam
H=14m,L=200m + Water Management Stations
Intake ungated open capal Working Station (Nos.) -
Supplementary Dun —do-  (sgm) -
For return flow B—check structure Storage Area (sq.m,) -
w/brush board,and Drying Floor (sq.m) -
$-boulder dam Gatekeever's Quarters
. Irrigation Canals Density = 25.5mha Buildings Chouse) 1
Main Canals &m 3-248 ~do- (sq.m) 30
(1ined 133 k) . Topographic Survey and
Laterais Gm 2-467.0 Mapping (ha) _
. Canal Structures
Head Gates (No.)} 12
Controls (No.) —
Conveyances (No.) 14
Road Crossings (Mo.) 128

@ Malaunad

FIEL , Region VCHML ., Laguna i San Pablo F R TraongFid—HO5
220 ha ORFBMHEEHFELTW B,

cTToOMER, TROBYHEIT 6N B,

2. HZEWMalaunod JUFHE , 47 0 ha 2k T 207, Hkd s oL B
b, FHMBEPLIC, BKARRACS 207 , @27 o20RBEL
c. EERREEOSR

@ Mabacan

HiX % , Region VITEL ,dkid Laguna # , it Mabacan JIIICEL TWE, &
HMWHIL 1,100 ha T, Lagunaf| Calauan i & Los Banos WCES,
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cTTlE, 4 o0MERET LN B,

a. (R Mabacan MTFi , 300 ha HEKTHOT, kK ROL B
b. FHAADBVHE I 00 a0 KBTI OAKEHRAEL

c. EBHKBOF®, RU—HBRBKE , RAkGROXE

b, KEEOEKE

) ] AT " o Aok B | @ B
#Om |HED | HEE| maw (R OK
Pt | geda | ISR (he) | ok | ok | BB gom | ma | 2 @ gjgzﬁﬁmu
(peso}| (ha ) | tha)| j (mys B BB & |8 | K K|k ok [BH & 20
’ Mm@ MR M| B B e o (PR X
B A 8 oalF wlh pll By B
Em Km| Km Km| Km
Mzlaunod | 104,757 | 220§ 232 | 235 233 1131 |5 -4 - |- -11 5804 670 - [8M| - | -
Mabacan | 600000 1,000 | 829 |1,421107) 2540 |28 & (52 - [13 -1 1 880| 6 B - M@ 712018.14

B) DADBWHROPE L ZE
LIORBMATOHERLBECE X TALThORN , BERFETOZE THENICLT
Nl (S I
BN AETNBREL LT BERNOH AR RICHET IR ABENREEL |, XK
MOKBEAR , RUEMATERRARTEBRE LTHEINTWALT LBSTEN S,
B BEORE» KRBT EBARENCI L2 LR LI THB, ThbiH
BRI CREERR LTI F /SHECU Ao TERLHF WAL LS D,
©® UPRIIS, Angat MREOZEMBRAKMAHDOFE % b LMK L T 5 R0 55
LiREELT, iEAROEMBRAZ V-2 , ERORSMNZEL T L , EA 3
CHIKL , BB Lo THRA7 Y 7R LTS,

@ MBRFAOBE L ARELOH/LKERT TRIEL Z> T,
@ BXAKTREMICEATLC LY EXNIBKBLERELZS BT ABNIC+ X
LTFRBALTYWESS  BERLIABR » 2L o TRA-HHRKL TE,

@ v BCLLEPBBABICEDL , #FTROCTESF 2 b T, AKEX
Ha)iiolEakEesl kb, K LASCHEIBA , BEK, BASHELTWES,
@ HBREOHKER, HAKEFSONEIRROTHRGRFTROF AHICEE L TH

KEDHET LT 5B,
® HABEHPEHELAZIHBEBIN TV 2, RETEARRICE D 221 LTRERE
WARTEARDBIEL Tk,
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SEOFMNELGRO RS CITBBRPA LSRN GHFTFER , FHEES2 62 TR T
FEAZ T TE T CERBIKEMBECHRE T ~NETH 5, (7 oliCide - 2 Vi
HHhOHKENHTFRELTE D , MIXAHKBBLOWTOWRSLARHE TS 2, X,
HERHRAL KR UPRIIS, Augat HIRO L 9T , XA O KA TR ~EPL , #
KEEATHE EBRLEEZAHAKBLOWT TG 2tEsT A , fILIE k- PIHEICHEK
B BOKBStRE LWBACHET2F0WKEEZRTNETHH 5,

o bR, BPBC LABIKENET BT EHHIARTRTH 5, 2DH
&, Hsk oMl , FROLTHEL  ERPADNERORLBEL  HFTHEBEE , S+
OREEE  BEERANOHLE  BREFE . 74 H 0, 227 4 PHAEHES LR
HETOTLENRETD 5o

KA OUFTROFRMICES (HAFTROBMEEHROPA BAHEOKE AR
EEIE & — MR DB AR EN 2,

2O AN ERHSE LT, wRAEAIEKERE ORAKEORFKRCHKEICON
THBL . RADOCDOBKEBLETAHRETHNRT 50

HESRLRATAEFEOM{ETNZEARAGELN  SX v KO MRBARCKE R
L ZEosTnD,

P/ASKHTHKEIE YT 286, FIBEREREPFVHR T HBL TR IBYEZEE
HAkfriEn s@Eitkilte?  IEOBRHNRCHETEKRRUHERA ML 75
BRT2BLORKRHTALESD %o

HBIOHEXAKOLENLZHERLARE LAEBRPAPCEHSLREL , BEEZPR
RHGRTETLETH Do

HRMIBOFE &R E T gT S LA, BHNCAKOBTIREEELTH D , b
ERFOBRTERLAZ LS, ~ RECTHROHBCEOHEANEDL oo HFRKE
BURE~OTHREENLZRAKXBELHLIRDODBADBVEE , A BNEBROBES &
EBENLBETHD, ECKEP (BAMY) CRTLIHBERKELHRTE 258 WRCH
BT5. RIANIKE , RKIEROESL , A BEECH> TE LARKBEEERTOBMN
HBHOBEEOLE , Y2 P ORABENEE , RAKUEROKAR . BEWE 2 HK
BROBNSOLBRET M E N o %o

DADBCEROCN CORMEE , FIRFCSAL-TH , hBROBEHAN T 25,
EOEMRAEOIMEDPHEGE L TWEOT , WROEFITHE L A RE RN - 5 2@
LTHRBEINLLLEDBTTRTH b,

FBAOMBIASEAOTI T EBRFIRRTLTWAEEL V-2 ¥ AKX - Biko s
CREL , SEADRETHERTHLLETD 20

HETL2V-2EABOECHEOELRIELNPTHK « Sk i~ &b oBHic

~41-
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BEL>DOHAIR T b . BV CEEC AkE , MM HidsE s L CREZRE]
YEINFATATWIHBETET 2. XDL2BBTHKEAROS 2V —2%+
F P THKEBKE LTWAAY . FRTOBAAERCEKBEHFEELIE TV S,

LDESHZ IV —27%RELTIBROKART  BRF R ETHHREEARTEHLEL D
W, HiAtBAGOEEL , BERPADVERICES  BRAEL A v 272 T 5l
Lo THEXBRETHZLENAEE 2L, BCESEZICLD , £Hs V- 208
WEFAICEN-CREREME L THEHTALLLARETH L,

ESOREE  DADWHKEAROBIEL L YREMKHM EIL S8, B, AKE
BHREOHNBRUFRECR YL+ M BE - RAERFOADOTRAEROE M LA
LT, DABNEROMEFERBEORN LT RLT LT 5,

CORDICH , BRTHERD L2 ) ABREHOBAENEL W KB EHAL , TOREH
TRENEALY  BRofcBRERFE» T LTE L TELTAEOEE , HE
OB LT, K » Pk « B - BHSOBA - HEHRE TREHORM - *
EAPHTEA b O LEDh 5,

CNLOMEHRLEEBKRKELCOWTORE T EELDD , AIEZIRD Farm Ditch
UTORBICEL T TOEBNWAHRSTHAROM LT BT 2L BFETH 5,

FOOBER , KERMEBRBROTHELAXXFRUERHFEE - ¥R - FHEEAC &
T b

NIAYBOEMICLLE , KBEARLCODwTE , AT L HEOFREMNkSHEAIC
MTEEMRKBEELLIIELTEY , TORHB AT ZITANLEETERL L 9 &%
ATwn 3,

CORDICE, LiLOFEBRELCOWTORE - it » 447 - STEAOCBRBETHE L T
NI ABRA~OEHEIHMS 28 0 THfikEom L& 3HTKkFHAR - KEBHAMKON B’
UBBHAEHEL & B

DADBNEBROBRBEEENE TH-FEXBORBONLVWEHI IS ELEE-THR
BTR%E W,

WRO RGN R LA DBABEBRPHAP R EERAL 280, cho il - RE3
LSROOFREFECRKRILLDOKRMBERBORFTCHESG LARBREOD D FEH
CHTHTLLELD L, ChODOERLSIL T, NTAFTHOXEHEMIOLSHME
DF —F4 ¥ bFEHRDHI,

4 EFEEAR

4—1 BEZRERHADBOTINTA) OHEBRS BAE
NIAWGZ, A3tdi- HBEICEL , UPRIIS,NISIP SOXH#E A, hADBWH X

42—



TEHEREL LT, NIAXFHEEBTELTYWAH , 1 2 rHioFRBFTREL |
PABNOBRID LAk K BERHAREDOILR,
DA BN HEOEE R E .
L iR ofRETE,
KFIE OB,
OB E1To T B,
NI AMESTLHEBIBE, DADNERL000habl LOFHEHRE L, 2EBFR
SETHHEZTEBLTVES, X, PHEZTHRLEZO/BROTR » HELTo>TWi, (&%,
SHEWE T 7o —7{EL, 1,000hallEd LT, HEOF[RLLTWEBHEL DD, )
NI ANTHESE L TWwABER . 2BT1 1 7T#HEH Y , TOLAHBCERIZS47H
(NI AoHBRBRMHEAEI-4-10L% D)

@
@
®
@

ha, Z&MFRIE 372300 BFEaoTWw b,
NIAOFREHAOBER . AHRERS ~4 -1 OBCE>TWn S,

Fi—-4—1 NIABE HhADWIEEE @B
1 2 3 4 5 é 7 8 ¢ 10 11 12 Elf
H K #| 20 | 11 4 13 | 17 13 10 2 12 3 2 9 5 117
FiFiha) | 54632 | 76,540 | 41,27 | 39,694 | 13,882 | 51,018 | 457 | 14,152 | 5,677 | 4027 | 23,255 | 23,208 | 47,79
HAT, NI A®EH
F3-4-2 DAHVHFZORehabilitat on BFEO FHE @K
AR A BRIt 812 &t
1981 469 50" 50,520 77,51 0"
1982 31,000 31,980 62980
1983 24140 31,560 557080
1984 28310 23360 51,670
1985 11,390 20,820 32,210
1984 5100 14,890 19990
1987 10,930 172810 28740
1988 12870 14,400 27,270
1989 12290 149140 27,200
1990 18780 21,620 40,400
&t 201,800 221,870 423670
B, NIA

43—
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EEgE, BREOKFARE , Wi hREF THABNELTLD ,HB132Fha OK
HBODADBNEROBEAEINTWES , RPFEICL BE , 19904 % TIT, Hiel
100% ha QKBICHTIHDADBHHOEME RAATWA LR, 4 25 ha OK
AERKCH 2D 5ERORehab i litation L RBTHELELEOTN D (K3 4 -28R)

4—2 NIADOKIEHRE
1) HENXOFTEAM(UPRIIS)
UPRIISHEMEM1 07 ha OLABCHEBRERLTWDD, 2o E OBFELHAR
BIROBRITHR » T b,

Operations Manager

Water Control Coordinating Center

I
{ | | o

District 1 D.2 D3 D4

Zone [ngineer

!

Water Management Technologist

Assistant Water Management Technician
B

Gate/Keeper , Ditch/ Tender

FRBICEAROBLZEHRARAEFETCON , DADBBKOTRLZ 6 FICHBOMKEE
E’)&'ﬁﬂ 'CV‘/Bo

District 25000 ha

Zone, Engineer 8000~ 10000ha

Water Managemen! Technolopgist 2,500 ha
Assistant Water Management Technician 7 50 ha

X, GateKeeper idKEE 1. 5kné Medium Gate O SH L Gate EET , Ditch
tender il , KB 3 5knOBREOHREETEEB ¥ ToTwn i,
2 HAFRHBHICET HEREL

46—



BEUFLAOHIRENC T 2 EEARIRORICZ > T3,

Regionnal Irrtgation Directors

Irrigation Superintendent

]

Assistant Irrigation Engineer

!

Water Master

l

Gate./Keeper , Ditch,/ Tender

Irrigation Superintendentid , FHETEHABRC LY 7 v 28R ESINTEHY , 7
Y2 AROFRCE > T b

Irrigation Superintendent 1 ,000ha — 3,000 hakig
o i 3000 » — 4000 #
" i 6000 # —11000 ~
” N 14000+ —24000
w v 24000 hallk

Water Master {&, 750 ha #—Hfié LTEREEIN , RO/ v TH L& —
EERL, A BNIMO , KEASEOER , A U WESCHETAXEETHLSL T,
Gate/Keeper.Ditch/Tender OB, EICRANABEHALOBL L FAKTH 5,
(8) KO EE ML

RAT
(NIAEE) Z Main Canal(NIA®E)
~[ ——— Lateral Canal ( NIAEER)
Sub Lateral Canal (NIASIE) 97K (NIASH)
P Fam. Ditch
( BEEEEE)
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NIAXRERTAHmHOMEG , XEMHHKS 0 ha OAKIZTT, FKIUTOMB
WABE , TOXRERCH L LHEEEACERELTWARENFRA LT, BRI
IoTid , BRMEHLTHD trrigators group ° Conpact Farmers Association
DFELC Lo THFERREEIN TV S,

@ & F #
NIAZFHAHLTWL2HBOELRD , RAREHGHBRT 2 KARICL 5T 5,

1980 ERAOBTEMERBIE ha MAb 163y (480 )BEBLTVAA, K
FIFOBIMEHIT , ha AV BERMREE25 22 (4560 ) IKH LTS 6~/ (1680
MYEZoTHh , BNRE3 6B8FLENIDLEE-TWE,

KINEH , BRBEOMAROCO—H 2 IO AHEROUFEBCLELZRERLL T, &3 -
4 -3 RLODTHREZEHERRDON TN S,

# 3-4-3 x M % (Bffi cavan/ha) 1982 4iEHHEF
UPRIIS{Other System Pump Annual Crop Oter Crop
[EE L] 2.5 2 8 5 20
% #) 35 3 12 5 35

E) ) BHEINIA
{2} Annual Crop = Sugar Cane , Banana
(88 Other Crop = Tobacco,Mango Vegetahle
(4) Cavan = 50Kg( =3 ) =3I, 1Kkg=1.55~y

AKFEOHE , UPRI IS HETH , 1o L b &< , BT, 25 cavan~ha
(125K¢/ha) , EHACIL , 3. Scavan /ha (175K, ha) ¢ %&-THD , TOMD
WX, HH, 2cavan /ha (100K ha), ®HA , 3cavan /' ha (150Kg,/ ha) & [
B o, BHMOKHERRB BoTwnd, X, BNEERT LAY 7hANNHE
A, H3EOKFRLE EoTnD, KRBUANOEHICHTHKARE , KFBL HEH<
BRI hTw5,

AHEEL, eI 0RTHRAINTV25, AE ., W, EMOWThTs L (, XK
FIROBRPMAZEIRE , RHMAAZS 2 , MBZCEHoRELRIT oA Twd, X,
PARECL W BEPORELRT2BECE , KFAIROEBSOFEILKEIN T 5,

KAEOHREZOBHME , NI AOHREE L, BBZREL Ao Tw i A, Angat-
Maas imBEOAFROBMKRBE , K3 -4 -4 LT LO5KT7 9ER509%,80
FE538%LEoTna,

48~



#£3-4-4 Angat.Maasim H[X @K FI 8% 8RR
I — 197 94 19804
E | £ #
1 B 268000 8152819 13649327
2 B 187400 33274053 5128014
3 B 400700 7763172 20291770
4 A 1358000 68326841 86141550
5 R 1,586000 97498516 86168812
& A 113353000 88550574 72115699
7 A 639000 40333688 272953253
8 A 48400 7599039 5489617
9 A 66100 36542424 47652453
10 H 134300 6452679 11079439
11 B 951,400 14751791 54570923
12 R 1,768500 884436478 730894146
E 8540800 434742674 459785133
U 100.0% 509% 538%
heEry NTA
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(8 %)

HEMpAFRHER
LOABRE
« 5 i Malaunod River Irrigation Systiem S
& B Farm Irrigators group @ president Samahany Nayon @

busi1ness manager.
- FEHER mg, AAKG , FH10A 3 O14 A
<EKE, BEOFGREA K41

» BHEmN b 1.3 ha
- e fE iRz
& 4 m A ) S
CER 4 KB(H.Y.V) 1.3 ha 8 Dcavan / ha
% W " " 100 «#
s SFEOHEIRA
BRMAMA — B Ocavan ha X 13ha X 50f X L.55~Y= 804D~
110 d X 1.3# X 50# X .55 # =11,082 #

MAUmA(AEE) 157/ x 7H8 x 12#H = 1,260~

a‘.i, 20,402 #

« 7K F AR
BAtk3 5 Farm Irrigators group QWEHII 6 0 ha, BRHIDFT, KFRE , &
# 3cavan / ha , Ml 2cavan /ha THARE7 0% TH 3, KMOBHRE , HAH
WHKOTRRIR LAZELE , HORABRERILIDLDELTH 5 ke
Fr—7ORGGERE-SRACHE L NEOMELHEL () , FEELT, K
BOBB=KTROBHL HIT Tk,

2. BHR
-3 Fr Mabacan Biver Irrigation System W
« % Bt Irrigation Association® president ( && )

- RIERHE  EBARB,FHS5A F 7 A

cEKEHAERER k42 ®

cBEBHBHERRE A FPrTe2s-14E

« B fE o BT fth 3.0 ha(flifi¥t , 3 dcavan / ha /4 )
- Y78 A+ FHE2 A

-50-



« {edp e TR 3

£ [ i
W ow KRB(H.Y .V) 3, Oha 1 0 3cavan  ha
L " 30 105 "
s BROHRA
309%cavan X 50K X 155~y = 239475~
450 # X 504 X 155 # = 34875 #
Z Oith 500 »#
&t 593225 #
« K FI AR AR

{35 Irripation Assoctation OMEFKIE S 0 ha, BRERHIZI 5F , hAH
WHALKDWTRRAQODO LR TS D RREAC SR BUBO/HMEIE E Ve B
WMOBHRO/DIWCKBIBWORETHE. KFIROTINRE B 3L Fh, RNOEHKT
DN THBARZEEZB N ZHo ko

HAmoRedEl ARCEBEIN TW 5,
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EA4E BEOMBME

w0 ER
() BHABOHR

FRUEOCBFHOWE, LEMEBRUVEERBL2VTINT ADHMBERDYR (Director

for Systems Management Department ) ¢ HELEFKEZTOAFEHERE L

OEERFC >V TR 38| TR <,

2) FPHEOFRIK>VTOHE

FREAFBERFERVCERC L > THEL-ER YRGB F LD ARESIVTINI

ADHFFEMALRE (Assistant Administrator for Operation ) RUMAMRER

WRLBHRL L
FOELRERROAITCHL S,

D Bildni2 2R PkBEE Y EE (FIKPE) L LAZURRIISHER T Angat
WX EHBEYILEREE T Ao 1 9 X (SEHRE)IDZ 72 -FKESF T2,

1) BEkRE R EEE T 5 WEIE TN HEKEE 8RO IR R B O Bk O B 1k M ER
DAL > CEHEEL T, 400 ha ORKBELCTw%, XEMicks T LHKA
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1981 April 21

The Director General
National Economic and Development Authority
Padre Faure, Manila

ATTENTION : Acting Director-General Romeo M. Bautista

SUBJECT : REQUEST FOR TECHNICAL ASSISTANCE FRCM THE JAPANESE
GOVERNMENT TO UNDERTAKE FEASIBILITY STUDY

Sir :

The NIA at present oversees about 55 projects under comstruction and
operates 144 national irrigation systems which include the previously concluded
Upgrading and Improvement of the operation and maintenance of the 15 National
Irrigation System under the Japanese Loan Project, financed under the Loan
Agreement No. PN-P7 between the government of the Republic of the Philippines

and the Overseas Economic Cooperation Fund, OECF.

The completion of the aforesaid project made the farmers in the affected
areas aware of the numerous benefits added to their socio-economic life. Thus,
it calls for additional works or expansion to other areas not covered by any

other foreign financing assistance.

In view of the foregoing, we request NEDA to favorably endorse to the
Japanese Government our request for Technical Assistance for the Feasibility
Studies of the improvement and upgrading of the operation and maintenance of
National Irrigatiom Systems, Phase II. Attached is the project description for

your ready reference.

Thank you for your usual cooperation in this regard.

Very truly yours,

FIORILLYO R. ESTUAR
Administrator
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PROPOSER PRCJECT:

FEASIBILITY STUDY OF THE IMPROVEMENT OF THE OPERATION AND MAINTENANCE OF
NATIONAL TRRIGATION SYSTEMS (PHASE IT)

OBJECTIVES:

a) To upgrade the NIA existing system's efficiency so that operating
capacities will increase to a most desirable level or to a point

approximating each system's original areas.
b) To improve each systems cropping intensity.

c) To create in the systems such conditions most favorable and ideal to
the adoption of an integrated agricultural development program to

enhance productivity.

BACKGROUND OF PROJECT PROPOSAL:

In line with Long Term Irrigation Development Plan (up to year 2000), NIA
is entrusted to maximize generation of irrigated area which will enable
yearly increase in food preoduction. The plan considers not only rice but
other crops as well. Presently, there are 27 ongoing foreign-assisted
projects, involving construction of new systems and rehabilitation and
expansion of old areas, and 28 locally funded projects. However, a great
number of national irrigation systems still remains untouched by the

improvement program and continues to deteriorate.

NIA operated and maintained 144 national dirrigation systems with a total
service area of some 479,400 hectares all over the country during CY 1980.
These systems irrigated some 366,100 hectares for wet season and some
289,300 hectares for season and some 289,300 hectares for dry season or a
total cropped area of some 655,400 hectares, Most of the areas are planted
to rice while about 4% are planted to sugar cane, banana, tobacco, cotton,

beans and vegetables, Cropping intensity was below 140%,

Recently, the Improvement of the Operation and Maintenance of National
Irrigation Systems funded under the Japanese Loan Project, O0.E.C.F., Loan
Agreement No. PH~P7, was completed last June 30, 1980 within the time frame
of implementation from July 1, 1976 to June 30, 1980.

The Project involved the rehabilitation of 15 existing but old national

irrigation systems with a total service area of 73,610 hectares. Area
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improved was 40,389 hectares and new areas generated was 1,240 hectares

which are located in the nine regions of the country.

The completion of the project made the farmers in 15 national irrigation

systems aware of the numerous benefits added to their socio-economic life.

The NIA's Irrigation Development Program's main thrusts in the 80's are to
investigate, study, plan and construct more irrigation systems and maximize
the effects of irrigation on agricultural production te ensure self-
sufficiency in food in the coming years, and to help improve the quality

of life of the rural community. in particular, and the Filipino in general.

Towards this end, the NIA seek to generate new areas for irrigation; to
rehabilitate, repair and improve existing irrigation systems; restore
typhoon-damaged and deteriorated communal irrigation systems; and to con-

tinue with the investigarion and survey of proposed projects.,

The following are the different existing but old national irrigation

systems not covered by any foreign loan, and proposed to be repaired and

improved or rehabilitated under this proposal (Phase II).

Region I
1. Dumuloc River Irrigation System ———=————————a- { 1,905 hectares)
Region ITI
1. Porac-Gumain River Irrigation System -———————-- { 5,015 hectares)
Sto.Tomas River Irrigation System ~e—————————= { 3,512 hectares)
Upper-Maasim River Irrigation System —————————- (
4. Angat River Irrigation System-Drainage
Component (31,376 hectares)
5. TUpper Pampanga River Integrated Irrigation
Systems - Drainage Component (95,001 hectares)
6. Colo-Tama River Irrigation System —==—=—wcemen~ ( 583 hectares)
Region IV
1. Mabacan River Irrigation System { 830 hectares)
2. Malaunod River Irvigation System ~~-mm—c—————— ( 238 hectares)
3. Cantingas River Irrigation System ---—————-——— ( 259 hectares)
Region VI
1. Mambusao River Irrigation System ~——==—-m—mem——r- ( 1,440 hectares)
2. Panakuyan River Irrigation System ——=————————c { 900 hectares)
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3. Sibalom River Irrigation System -~ ( 2,322 hectares)

4. Barotac-Viejo River Irrigation System ———————— { 2,124 hectares)
Region IX

1. Dipolo River Irrigation System { 1,460 hectares)
Region XI

1, Marbol River Irrigation System -- ( 2,537 hectares)

2. Banga River Irrigation System - ( 3,044 hectares)

3. DBuayan River Irrigation System —— { 452 hectares)

4., Saug River Irrigation System - { 5,820 hectares)

5. Batutu River Irrigation System —-- { 4,475 hectares)
Region XII

1. M™’lang River Irrigation System =—~—=-=——w————- { 2,011 hectares)

2. Maranding River Irrigation System mrmrmre—wmew——— { 927 hectares)

The contemplated improvement of the aforementioned national irrigation
systems with a total service area of 160,774 hectares will include the

following items of work:

Construction of Service Roads
Construction of Main and Supplementary Turnouts

Construction of Farmditches

.

Construction and Improvement of Canal Structures

Construction and Repair of Irrigation Canals

Construction of Drainage Canals

Right-0f-Way and Damages

Pre-Construction Survey

AT I« R N - T T, D -l O B N B
. . « e

Acquisition of O & M Equipment

+

PROJECT DESCRIPTION:

The project calls for the physical improvement of the operation and main-
tenance of the existing irrigation systems for desirable operation condi-
tions. Thus, it involves the provisions of the proper and adequate
equipment and other basic facilities to the 22 exisiting national irriga-
tion systems so as to be able to streamline such activities not only on

these systems but also on the rest of the other existing systems,
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Intended Effects on the National and Regional Economy:

1. The project is primarily intended for the efficient operation and
maintenance of existing national irrigation systems. Most of the
systems are located in Luzon and Mindanao where rice production is
mainly concentrated. With the right complement of equipment to operate
and maintain these systems, the operating capacities of said systems
will be maximized to a level where the cropping intensity will be

improved thus assuring better rice output.

2. Water is the basic component of lowland paddy farming, and without it
no amount of adoption of the improved methods in rice culture could
bring significant results in increasing output. This under-scores the
need of improving the operation and maintenance cof the systems for the

proper propagation of the rice crap.

3. The Government recognizes the fact that its aim to increase produc-
tivity in the staple crop is not only attained by, among others,
increasing area devoted to such crops by expanding irrigated areak,
but also by improving the efficiency of existing ones where incremental
benefits are greater in relation to the corresponding investments. It
is for this reason that, while aiming at increasing irrigated lands"at
the rate of 100,000 hectares annually, the irrigation program also
envisions the proper operation and maintenance of existing irrigation
systems to increase their effeciencies which will not only improve

irrigation service but alsc may increase irrigated area within the system.

4. One of the major goals of the current Five-Year Economic Development
Plan of the country is to improve production of the staple crops, most
especially rice. Self-sufficiency in this staple food of the Philippines
would save the country valuable dollars reserve which could readily be
channeled to other development endeavors. In the 5-year Infrastructure
Program as embodied in the Natiomal Development Plan for the same period
decreed into law by the President, the irrigation program ranks next
to the Transport and Power Programs with a total investment allocation
of about $1.63 billions for the program period. But these systems yet
to be constructed and those already in existence have to be properly
operated and maintained in order that their designed objectives
(potential irrigable areas) could be fully achieved and to save them
from further deterioration due to inappropriate operation and main-

tenance activities.

-72-



SCOPE OF WORKS:

1.

Determination of needs for rehabilitation an improvement:

a) for construction and repair of irrigation canals and structures,

drainapge canals, service road and etc.
Assessment of systems and development of improvement criteria:
a) Asgesment and evaluation of systems based on the collected data.

b) Development of criteria for rehabilitation and imrovement of

systems.
Hydrolegic Analysis:
a) Collection and evaluation of hydrologic and meteorological data.
b)  Water supply and water requirement studies
¢) Floods and other special studies
d) Drainage investigation
Land Resources and Agriculture Analysis:

a) Review existing land use, land tenure, farm management and agri-

cultural patterns.

b)  Study improved agricultural practices and land use for the service

areas.

c) Prepare agricultural development program that must go along with

infrastructure development.
Economic Studies:
a) Compilation and review on general and agricultural economics.
b) Agro-economic surveys
c) Evaluation of field data
d) Economic studies and anmalysis
Surveys and Mapping Works:
a) Establishment of necessary vertical and horizontal control.
b}  Aerial phetography and wapping of service areas if necessary.
Institutional Activities:

a) QOrganization of farmers
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b)
c)
d)

Irrigator's Association
Farmers Training

Lecture/Seminar on Water Management

8. Office Engineering Activities

a)
b)
c)

d)

Formulation of plans of improvement
Design, layout, quantity and cost settlement of ecivil works.
Water managment studies

Review and formulation of O & M organization set-up.

9. Preparation of Reports:

TENTATIVE WORK SCHEDULE:

The study is expected to be completed in one year. After the end of the

study a feasibility report should be submitted to support for a possible

financial assistance from foreign lending institutiomn,

74



uctiexedsag jiodsy

uorlenTeay vafoag

S9T3ITATIOV TBUOTINITISUT

uetd jusmdofsas@ TERaAN3ITNOTASY

91BWEIISY 131805 pue udrsaq

SutuueTd § uoTlieTnuiog 3daloiag

UCTIRWIOIUY /BIB] JO M3TA3Y

SADAING JTWOUODY-O0TD05-018y pue Laring pIaTd

uoTIDBTIe) uoliewlojul/eled

T

11

01

y3uol

Wall HaioM

-75-



9 February 1982

Mr. Toshikazu Miura

Resident Representative

Japan International Cooperation Agency
C/C Embassy of Japan

Makati, Metro Manila

Dear Mr. Miura,

This has reference to your letter dated February 2, 1982 requesting
proposals on priority areas in connection with the feasibility study on the
proposed project on Improvement of the Operation and Maintenance of National

Irrigation Systems.

In this connection, it is proposed that the feasibility study of the
project be undertaken into two packages, considering the location of the
various irrigation systems for improvement, the urgency and the benefits to be

derived in return from the project, as follows:

1. Package I (Primarily for Drainage and Institutional Components
in UPRIIS and Angat RIS) —- to be undertaken by JICA
team and NIA counterparts. It has a service area of
124,372 has.

2. Package II (Upgrading/Rehabilitation Component in other
twenty (20) irrigation systems located in various
parts of the country) —-- to be undertaken by NIA
counterparts and with support from the JICA team.
It has a service area of 35,344 has, with the

reviged listing hereto attached.

3. The Implementation Schedule of the study will be, as shown:
1st Year 2nd Year
3.1 Package 1
3.2 Package II

In view of the foregoing, it is respectfully requested that the above

proposals be given favorable consideration.

Very truly yours,

FLORELLO R. ESTUAR
Administrator
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REVISED LISTING OF SYSTEMS FOR INCLUSION UNDER THE FEASIBILITY STUDY

REGION

REG. I

SERVICE AREA (Has.)

1/

1. Dumuloe RIS -
REGION 3

1. Porac-Gumain RIS

. Colo RIS -—-

. Sto. Tomas RIS =-

. Upper Maasim RIS -- —
. Angat RIS -

2
3
4, Nayom RIS
5
6
7

« UPRIIS =-=--~-

REGION 4
1. Cantingas RIS

2. Mabacan RIS ~—=——=————un

3. Malaunod RIS -~- -

4. Balanac RIS - -

REGION b

1. Panakuyan RIS

2, Mambusao RIS -— —_—

3. Sibalom-Tigbauan RIS

4. Barotac-Viejo
REGION 8
1. Bito RIS =-- _—

REGION 9

1. Dipolo RIS
REGION 11
1. Marbel RIS

2, Bangas RIS - -

3, Siluvay -
REGION 12
1. M'lang RIS

1,500

5,108
479
3,548
1,217
1,500
29,8712/

94‘5012/

259
813
229
690

901
1,440
2,322
2,124

1,700
1,759
2,515

2,966
1,966

2,308

159,716 Has.

1/ Based on Annual Report of Irrigated/Benefited for CY 1980
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MEE3I—1

PRELIMINARY STUDY REPORT ON IMPROVEMENT OF THE
OPERATION AND MAINTENANCE OF NATIONAL IRRIGATION SYSTEMS

Preliminary study team on Improvement of the QOperation and Maintenance of
National Irrigation Systems conducted a field reconnaissance survey on Seven
(7) typical systems for the period from February 24 to March 8, 1982; i.e.,
Porac-Gumain RIS, Sto. Tomas RIS, Upper Maasim, RIS, UPRIIS, Malaunod RIS and
Mabacan RIS located in the Central and Southern Luzon out of the twenty-two
{22) national irrigation systems requested by National Irrigation Administra-
tion (NIA).

These 22 irrigation systems can be categorized into three (3) groups;
namely, drainage component in UPRIIS and Angat RIS with drainage problem,
rehabilitation component comprising nineteen (19) irrigation systems with
deteriorated and insufficient irrigation facilities as major constraint and
institutional component which is a commeon constraint for all of the irrigation

systems.

Findings and comments are summarized as follows which are noted and
discussed by the team with the NIA staffs in the course of the field reconnais-

sance survey and meeting held in the NIA Central Office.

I. Findings and Comments
1. Drainage Component

The submerged area in ordinary year is roughly estimated at eight
thousand (8,000) hectares in rainy season and six thousand (6,000)
hectares in dry season in UPRIIS and six thousand (6,000) hectares in
rainy season in Angat RIS. Major causes of drainage problems in rainy
season is considered as the insufficient density and conveyance
capacity of the existing creeks and drainage canals, and the shortage
of control facilities to drain the flood from the area to main rivers
outside for the drainage area as large as around one hundred thousand
{100,000) hectares in UPRIIS and thirty thousand (30,000) hectares in
Angat RIS respectively, while the cause of it in dry season is attri-
buted to the excessive irrigation water diversion due to the existing
check structures along the creeks for irrigation water diversion in

the downstream area.
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The comprehensive appreach consist of not only construction of control
facilities and improvement works of creek and drainage canals for rapid
draining the flooded water inside and preventing the flood water in

main river from inflowing inte the inside of the area, but alse the
betterment of irrigation facilities and operation system for appropriate
water control in the area, aside from the river improvement plan in
Pampanga, Anpgat, Maasim River, etc. which the heavy flood of extra-
ordinary year in the area formulated as Flood Contreol Plan in the
Feagibility Study of Pampanga Delta Development Project by Ministry of
Public Works (MPW) and JICA in February, 1982,

Rehabilitation Component

The unharvested area due to drainage problems is observed in larger
area in all of the national system, except in Sto. Tomas RIS. Although
only the importance of rehabilitation and improvement works of the
existing irrigation facilities is stressed for those project by NIA,

it is however, suggested that the effective countermeasures are taken
against the drainage problems in those system too, considering the

great benefit expected by it.

Balanac RIS included in the original request shall be excluded from
the feasibility study since the system was already included under
Languna de Bay Development Project Irrigation Component, Phase TI for

rehabilitation to be financed by Asian Development Bank (ADB).

Almost all of the irrigation systems surveyed are suffering from the
imbalance in irrigation water demand and supply, major constraints of

which are analyzed as follows:

(1) Shortage of available water to be diverted from the river to the

service area of the system during dry season.

(2) Deteriorated irrigation facilities due to flood damage and silting
in canal due to the intrusion of river bed and floating material

during flood.

(3) Irrigation water shortage in the downstream due to excessive

water diversion in the upstream of system.

{4) Insufficient operation and maintenance due to the lack of gervice

roads and equipments.
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(5) Difficulty in maintaining the intake water level due to the lack

of checkgates and turnout gates, etc.

I11. Recommendations

1.

The objective area for drainage component will be decided at optimum
size from the technical and economic viewpoint based on hydrogical
survey and analysis, which will comprise the area needed in improvement
works of the existing irrigation and drainage systems around the
ordinary submerged area mentioned above in order to realize the appro-

priate water control in both areas.

Study of drainage component will be conducted cooperatively by NIA and
JICA, however, rehabiljtation and institutional component consisting
of nineteen (19) national irrigation systems will be undertaken mainly
by NIA with the support of JICA, which will cover such rehabilitation
and improvement works on irrigation and drainage facilities, service
roads for operation and maintenance, procurement of operation angd

maintenance equipment.

Study for institutional aspects will be given a much preater emphasis
in line with the NIA strategy to turn-over operation and maintenance

of small systems to irrigator's association.

Allotment of work for rehabilitation and institutional components will

be as follows:
A, Work items to be supported by JICA
1. Preparation of planning guidelines for the study.

2. Hydrological analysis and rehabilitation and improvement

planning in need of advanced technique.
3. Institutional planning for effective operation and maintenance.
B. Work items to be undertaken by NIA
1. Data collection and processing for the study

2. Planning, designing and cost estimation for rehabilitation and

improvement works.
3. Socio-economic evaluation

4. Report making
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5. Topographic map necessary for the study will be prepared by NIA for the

whole objective area before the commencement of the study.

10 March 1982

BENJAMIN U. BAGADION TEIZO TAKAHASHI

Assistant Administrator Team Leader

for Operations Preliminary Study for 0 & M

National Irrigation Administration Japan Intermational Cooperation
Agency
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Feb.

Mar.

Date

24

25

26

27

28

1

(Wed.)

(Thu.)

(Fri.)

(Sat.)

{Sun.)

{Mon. )

(Tue.}

(Wed.)
(Thu.)
(Fri.)
(5at.)
(Sun.)
(Mon.)

(Tue.)}

MEEHEI—2

Itinerary of the Preliminary Survey Team

Activities

Arrived in Manila

Courtesy Call to NIA, Embassy of Japan
and JICA Manila Office

Description of the Project by S.M.D.
staff and NISIP staff

Inspection at Porac-Gumain RIS and Sto.

Tomas RIS

Processing of the data collected

Courtesy Call to Mr. Bagadion Inspection

at Augat RIS

A.M. 1Inspection at Maasim RIS
P.M. Ingpection at UPRIIS

Inspection at UPRIIS

Inspection at Mabacan and Malauncd RIS
Vigited IRRI

Discussion of Findings by inspection
Preparation of report

Re-examination of Findings by inspection

Making report
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HEBE3Z—3

LIST OF NIA STAFF CONTACTIED BY THE TEAM

CENTRAL OFFICE

Mr. Banjamin U. Bagadion .........0.0.000 tvveease. Assistant Administrator
for Operations

Mr. Jose B. del Rasario, Jr. ....ciiieiuvennaan «+« Department Manager
Systems Management
Department

Mr. Sebastian T. Julian ......cvivneenes Ceeeees .+ Department Manager
Systems Management
Department

Mr. Jose A. Cedefoc ........ N «+.. Division Manager
Operation & Maintenance
Division
Systems Management
Department

Mr. Edilberto B, Payawal ......... Cereea s .. Division Manager
Repair & Improvement
Division
Systems Management
Department

Mr. Rolando T. BONToOSEYO .«.uvuresversonanas creaee Project Manager
National Irrigation
Systems Improvement

Project
REGIONAL OFFICE
Mr. Federico L. Gendrano .......cccievensn sesss.. Regional Irrigation
Director

Region III

Mr. Leonarde M. Palor ..... crtrenaaara sevss--s.. Assistant Project
Manager
Laguna de Bay, Development
Project Irrigation
Component
Pila, Laguna

IRRIGATION SYSTEM OFFICE

Mr. Ernesto E. Galang .......ccciveeneceanan. +es.+ Superintendent II
Porac-Gumain River
Irrigation Office
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Mr.

Mr.

Mr.

. Manuel L. Collado

Leonardo S. Gonzales ..veivivoenrnerns . rs

IRRIGATION SYSTEM OFFICE

LI A A N R N ] LU R BN

COUNTERPART
Edilberto B. Payawal ...ciuivnnrrrsnersnns .
Felieciano M. Lijauco ......... seereaeaees vaes
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Irrigation Superintendent
Angat-Maasim River
Irrigation System

Acting Operations
Manager
UPRIIS Office

Division Manager
Repair & Improvement
Division

Systems Management
Department

Principal Engineer C
Operation & Maintenance
Division !
Systems Management
Department



Bt 1B & 4

No. of Systems

NISIP — 50 /1
)T 10
IBRD - - 8
ADB - - —— 8

41  (Not covered by any Foreign Loan)
Total - —— 117

Vv

/11 = include 5 systems improved under OECF

Summary Number of
Na. of Responsibility

Region Systems Centers
T e 20 e 9
11 —_— 11 10
IIT 13 — 9
v - 17 11
Ve 13 8
VI e 10 - 9
VII @ e 2 2
AT s 1 12 — ——— 6
IX o 3 - 3
X e o 2 2
X1 9 _— 7
- 1 5 - 4
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10.
11.

LIST OF

NATIONAL IRRIGATION SYSTEMS

REGION I

Abra Pumps
Laoag-Vintar
Bolo

Cura

Dingras

NMC & Pasuquin Ext.b-
Bonga Pump I
Bonga Pump II

Gaco

Sta. Maria-Burgoa

Sta. Lucia-Candon
Tagudin ~———==—=—- J>
Amburayan

Masalip
Agno-Sinocalan Ext.
San Fabi;; _____ :}
Dumuloc ————=we———
Ambayoan-Dipalo

Lower Agno
(incl. Totonoguen)

REGION T1

Apayao-Abulog

Pamplona

Banurbur
Tumauini

Baggao

Siffu

Magat

Chice (Chice RIS
& CRIP Communal)

Dummun
Zinundungan

Solana-~Tuguegarao

- NISIP
- NISTP
- NISIP
- NISIP
- NISIP
~ NISTIP
- NISTP
- NISIP
- NISIP
- NISIP
-~ NISTP
- NISIP
- NISIP
~ NISIP
~ NISIP

- QECF

- DECF

~ NISIP-
OECF

~ NISIP
~ NISIP

- IBRD
~ IBRD

~ IBRD

* Irrigation Systems within brackets are
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11.
12.
13.
14,
15.
16.
17.

REGION III

Porac~Gumain
Colo

Caulaman
Tama '

San Juan

Miray-Aca _________
Sto. Tomas

Nayom

Angat-Maasim

UPRIIS (I to IV)
Tarlac

Camiling

San Miguel-
0'Donnell

REGION IV

Cavite FLIS-Kay Akle
Palico

Dumacaa

Hanagdong

Lagnas
Agos

Disalit

Cantingas

Baco-Bucayao

Laguna FLIC-Cabuyao
East

_________ #*
Sta. Cruz
Mabacan
Malaunod e

Balanac

Lumban

Sta. Maria-Mayor
Pula

- IBRD
- IIBRD

- +IBRD

- GECF
- NISIP
- NISIP
- NISIP
-~ NISIP
-~ NISIP
- DECF

- ADB

- ADB
- ADB

under one respensibility center.
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11.
12.
13.

Daet-Talisay
Matogdon
Inarihan
Cagayoay
Barit

Lalo

Mahaba-Nasisi-
pgsong-Hibiga
Pili W =

Bulan

§an Francisco

e e o e

QOco
Hanagdong Pump

Puro Batya

REGION VI
Aklan (Incl.
Ext.)
Panakuyan
Mambusaco

5ibalom~San Jose
(incl. Ext.}

Bago

Pangiplan
Jalaur-Suague
Aganan-5ta. Barbaya
Sibalom-Tigbauan

Barotao-Viejo

REGION VII

Dumaguete-Sibulan

Tanjay

1

NISIP
NISIP
NISIP
NISTIP
NISIP

NIS1P
WISTP
NISIP

NHISIP-
OECF

NISIP-
QECF

W1sSIP

NISIP-
QECF

NISIP
IERD
1BRD

OECF
CECF
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11.

REGION VIII

Binahaan
{North)

k'

T

Rinahaan
(South)

Soong

Tobak

Guinarond
Mainit
Pongso
Bao

Bito = -0 %
Hindang-Hilongos
Canungaan
Das-ay —————

Daguitan

REGION IX

Labangan

Salug

Diplo -

REGION X

Roxas-Kuya

pulangue (Dagat-

Kidavao, Tongan-Tongan,

Laligan, Pailtan)

REGION X1

Saug
Batutu
Lupon
Padada
Marbol
Banga
Siluay
Buayan

Cantilan

\

HISIP

NISIP

NISIP
NISLP

QECF

WISIP
NIsS1P
NISIP

NISIP

NISIP
QECT

NISIP

ADB

ADB
ADB
NISIP
NISIP

NISTP
NISIF



REGION XIT

Libungan

Kabacan-Pagalungan
Ext.

Malasila
M'lang

Maranding

NISIP

OECF
QECF
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NATIONAL TRRIGATION SYSTEMS NOT COVERED BY ANY FOREIGN LOAN

REGION 1

Service Area 1/

Agno-5inocalan Ext.-- 20,054 Has.

Dumuloo RIS —~ewmeme—— 1,500
Lower Agno RI§ —————- 8,000
REGION 2
Tumauini RIS ~eew——— 2,644
Baggao RIS ————————u- 2,015
Dummun RIS ——~——————— 1,457
Zinundungan RIS —=——-— 570
Solana-Tuguegaro ——— 1,442
REGION 3
Porac-Gumain RIS —--—— 5,108
Colp RIS ———meee—eo—— 479
Tama RIS ——=ewe————a 111
San Juan RIS ~———-——= 151
Miray-Aca RIS —-=——e—- 44
Sto. Tomas RIS -——=——- 3,548
Nayom RIS ———==—=—m—— 1,217
Angat-Massim RIS ~--- 31,371
UPRIIS 94,501
REGION 4
Cantingas RIS ——=—=—— 259
Mabacan RIS -~———=w—~ 813
Malaunod RIS —~——————~ 229
Balanao RIS ————————n 690
Lumban RIS —=~m=—e———n 91
REGION 5
Matogdon RIS wm—————- 134
Oco RIS —memmmmmmee 244
Hanagdong Pump —---—- 244
Purp Batya ~w——————m 146

*
Has

1t

1

rn

1"
Has. *

" *

11

L1}

"

[1] .(r‘

11 *

" .‘1:

1 *
Has. *

n P

11} &

[ &

L1 P
Has.

n

11}

11
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REGION 6 Service Area
Panakuyan RIS --=——-- 901 Has.
Mambusao RIS -———==-~ 1,440
Sibalom-Tigbauan --—- 2,322 "
Barotao-Viejo RIS ~- 2,124 "

REGION 8
Soong RIS ———m=———m- 122 Has.
Mainit RIS ——————eee 1,655 "
Pongso RIS w=~———mue 1,000 "
Bito RIS ——=—————mam 1,700 "
Daguitan RIS ~=————- 907 "

REGION 9
Dipolo RIS ———==—=—- 1,759 Has.

REGION 11
Marbel RIS ~=-————— 2,515 Has.
Banga RIS ————=—we- 2,966 M
Siluay RI§ =~————ec 1,966 "

REGION 12
Maranding RIS -—----—- 4,404 Has.
M'lang RIS ——==———v 2,308 "

4] Systems

1

Based on annual Report of
Irrigated/Benefited for CY'80

For possible inclusion under
Phase II (21 Systems)

*
*
%
&

B

*
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Minutes of Meeting

The scope of work team sent by the Japan International
Cooperation Agency (JICA) and the staff member of the
National Irrigation Administration (NIA) have discussed
the Implementing Arrangement for the Feasibility Study on
the improvement project of the O & M of national irrigation
systems for the period from July 6 to 13, 1982. Both sides
agreed on the Implementing Arrangement contained in Annex I.
Attendants' 1list of both sides is shown in Annex II.

The main items of understanding between both sides
are as follows:

1. The Feasibility Study will be undertaken by two study
teams considering the limited study period of two years
from 1982 to 1984; one is for UPRIIS and the other is
for AMRIS and technical assistance for the study of 18
national irrigation systems.

2. New water resources development ;n the systems short
of irrigation water and full-scaled river training in
the submerged area due to the flooded water from rivers
will not be included in the study.

3. On~-farm development in the study will be limited to
the level of farm ditch and farm drain and improvement
works on the reasonably functioning ditches and drains
are not included in the study.
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Road development will be in principle limited to the
service road for O & M purposes of irrigation and
drainage facilities but should take into account the
effective utilization for farming operation in the area.

The study team for AMRIS will undertake the deep and
detailed study on farmers' organization and institu-
tional aspect.

If the necessary of mapping arises for the study, NIA
will undertake it.

JICA advisory team, with the assistance of NIA, will
coordinate activities of feasibility study teams with
respect to the engineering standard in 0 & M and related

activities.

The technical assistance by JICA for 18 national
irrigation systems will be undertaken with the fol%ow-
ing conditions.

(1) The period of the technical assistance by JICA
will be provided in accordance with the tentative
work schedule in Annex I.~

(2) JICA experts will be assigned in three fields;
jrrigation and drainage, hydrology and agro-
economy .

(3) The technical assistance on structural design
will be limited to such major irrigation facilities
as diversion dam, settling basin, siphon, sluice
way, and other important facilities.

(4) NIA will organize the study team and start the
necessary preparation like data collection in
advance of JICA team's arrival in the
Philippines.

VS
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(5) NIA study team will be composed of Team Leader,
Agronomist, Economist, Hydrologist, Irrigation
Engineer, Drainage Engineer, Farmers' Institution
Specialist, Design Engineer and other assistants.

{(6) JICA will suggest to NIA the content of the
preparatory work shown in the tentative schedule
in Annex I as soon as possible after the scope
of work team returns home,

/) 7

-93-



Annex 1

IMPLEMENTING ARRANGEMENT ON THE TECHNICAL COOPERATION
BETWEEN JAPAN INTERNATIONAL COOPERATION AGENCY AND
NATIONAL IRRIGATION ADMINISTRATION FOR THE
FEASIBILITY STUDY ON THE IMPROVEMENT PROJECT
OF THE OPERATION & MAINTENANCE OF NATIONAL
IRRIGATION SYSTEMS

Introduction

In response to the request of the Government of
the Republic of the Philippines {(hereinafter referred
to as " the Government"), the Government of Japan dis-
patched a preliminary survey team headed by Mr. Teizo
TAKAHASHI from 24th February to 13th March 1882, through
the Japan International Cooperation Agenc§ (JICA)! the
official agency responsible for the implementation of
technical cooperation of the Government of Japan, to
carry out the preliminary survey for the feasibility
study on the Improvement Project of the Operation and
Maintenance ( O & M ) of national irrigation systems
covering twenty-one (21) existing irrigation systems,
in close cooperation with the Philippines Authorities
concerned.

As a result of the preliminary survey, the Govern-
ment of Japan has decided to undertake the feasibility
study on the improvement project of operation and
maintenance of the Upper Pampanga River Integrated
Irrigation System (UPRIIS) and the Angat and Upper
Maasim River Irrigation Systems (AMRIS) (hereinafter
referred to as "the Project") and to give technieal
assistance to the National Irrigation Administration
(NIA), which will undertake the feasibility study on the
remaining eighteen (18) irrigation systems, as a part
of technical cooperation program of the Government of
Japan.

T s/
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II.

Scope of the Technical Cooperation

The Technical cooperation of JICA and NIA be as follows:

1., Feasibility Study (4) on the improvement project
of O & M of the Upper Pampanga River Integrated
Irrigation System (UPRIIS).

2. Feasibility Study (B) on the improvement project
of O & M of the Angat and Upper Maasim River Irri-
gation Systems (AMRIS).

3. Technical Assistance to the NIA feasibility study
team on the remaining 18 systems (hereinafter
referred to as '"the Technical Assistance'),.

(1) Feasibility Study (4)

Region Irrigation System Service Area (ha.)
ITT UPRIIS 94,501

(2) Feasibility Study (B)

Region Irrigation Systems Service Area (ha.)
ITI AMRIS 31,371



{3) Technical Assistance

Region Irrigation System Service Area (ha.)

I 1) Dumuloec RIS 1,500
III 2) Porac-Gumain RIS 5,108
3) Colo RIS 479
4) Sto. Tomas RIS 3,548
5) Nayom RIS 1,217
IV 6) Cantingas RIS 259
7) Mabacan RIS 813
8) Malaunod RIS 229
VI 9) Panakuyan RIS 901
10) Mambusao RIS 1,440
11) Sibalom-Tigbauan RIS * 2,322
12) Barotac-Viejo RIS 2,124
VIII 13) Bito RIS 1,700

IX 14) Dipolo RIS 1,758 |
XI 15) Marbel RIS 2,515
16) Banga RIS 2,966
17) Siluay _ 1,966
XII 18) M'lang RIS 2,308
TOTAL ........ 0.0 33,154

Feasibility Study (A) and (B) ('the Study'") will be conducted
by the Japanese Study Team (hereinafter referred to as '"the
JICA Team") in cooperation with NIA. On the other hand,
Feasibility Study on the improvement project of O & M of the
remaining 18 systems will be undertaken by the NIA feasibility
study team (hereinafter referred to as "the NIA Team') with
the assistance of the JICA Team (B).

T

:z ;Z- /.
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I11. Objectives of the Study and the Technical Assistance

The Objectives of the Study and the Techhnical Assistance
are:

1) To formulate a plan for improving the O & M of UPRIIS
and AMRIS in order to upgrade the project efficiency,
and verify the technical and economic feasibility
of the Project.

2) To take measures for strengthening the farmers' insti-
tution in order to enhance the O & M efficiency of
existing systems in the proposed project.

3) To give guidance and advice to the NIA Team so that
the feasibility study on the improvement project of
0 & M of the remaining 18 systems may'be executed
smoothly.

IV. Scope of Work
1. The Study
The Study will consist of twe (2) groups:

1) PFeasibility Study (A) on the improvement project
of O & M of UPRIIS.

2) PFeasibility Study (B) on the improvement project
of O & M of AMRIS.

The JICA Team will undertake the following activities
in Feasibility Study (A) and (B).

1.1 Field Work in the Philippines
The field work will cover the following items:

1) To collect and review the relevant data and
information on the following items:

a. Meteorology and hydrology (4 and B)
b. Topographic map (- do -)

T ,
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k.

2) To carry out field investigation and

LTI LB = S e B = I ¢ = T ¢

Soil

Geology and gechydrology
Irrigation & drainage
Cultivation

Flood

Farmers' institution
Agricultural & regional economy
Previous reports available on
the Study

Others

following items:

a.

fou 21+ T = (O (B = P T =

=

k.

Meteorological & hydrological
survey

Topographical survey, if necessary

Soil survey, if necessary
Irrigation and drainage survey
Flood and siltation survey
Transpertation survey
Agronomic survey

Agricultural and regional
economic survey

Survey on farmers' institution
Construction materials and
cost survey

Others

1.2 Home Office Work in Japan

Based on the results of the field work, the home office
work will be carried out for the Feasibility Study (4) and (B)

on the following items:

77
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(A and B)
( - do- )
( - do =)
( - do =)
( - do =)
( B )
(A and B)
( - do -)
( - do =)

{A and
{ -do-
( -do-
( -do-
{ -do-
{ —-do-
( -do-
{ -do-
( B

{A and
( -do-

survey on the
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1)

2)

3)

4)

5)

Te formulate an overall improvement
plan of the O & M of UPRIIS and
AMRIS

To make out the implementation
schedule and the 0 & M plan of the
irrigation and drainage systems in
UPRIIS and AMRIS

To estimate the costs and benefits
of the Project

Te make economic evaluation for
the Project

To take measures for strengthening.
the farmers' institution

The Technical Assistance

(A and B)

{A and B)

(A and B)

(A& and B)

The Technical Assistance will also be undertaken
by the JICA Team on the Feasibility Study (B).

The Technical Assistance will consist of the following:

1)

2)

To carry out field investigation on the main

irrigation systems.
To give technical advice and guidance to the NIA
Team in carryving out of the following items:

A0 ooe

Collection of data and information
Review of data and information

Design of structures

Analysis of meteorology, hydrology and
hydranlics

Project evaluation

Making the feasibility study report

'J"I
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VI.

VIT.

T

Work Schedule

The work schedule of the Study and the Technical
Assistance is shown in the attached Sheet.

To carry out the Study and the Technical Assistance,
JICA will dispatch the JICA Team in accordance with
the tentative work schedule,

Reports

JICA will prepare and submit to NIA the following
reports {in English):

1. Inception Report (20 copies)
Within two (2) months after the commencement
of the Study. ‘

2. Field Report (20 copies)
At the end of the first stage field work.

3. Interim Report (20 copies)
At the commencement of the second stage field
work.

4, Draft Final Report (20 copies)
Within three (3) months after the end of the
second stage field work,

5. Final Report (50 copies)
Within two (2) months after receiving the
comments of NIA on Draft Final Report.

Roles of JICA

For the effective implementation of the Study,

JICA shall undertake the following:
r'd

.!)} \
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VIII. Roles of NIA

To dispatch the JICA Team for the Study in
accordance with the schedule mutually agreed upon
by both JICA and NIA.

To undertake on-the-job training to transfer the
technology related to this project to the counter-
part personnel in the -course of the Study.

In addition to the technical training mentioned
above, to receive a few Philippine counterpart
personnel related to this project for training in
Japan in accordance with the normal procedures
under the Colombo Plan Technical Cooperation Scheme,

To facilitate smooth performance of the 3tudy and

the Technical Assistance, NIA shall undertake the

following:

L.

To organize the feasibility study team for O & M
improvement project on the remaining 18 systems.

NIA shall provide the following;

1) Sufficient number of full-time counterparts
related to the Study. The number of counter-
part personnel and their respective assignment
periods will be decided by consultation of
the Study Team with NIA prior to conducting
the field survey.

2) Available data and information necessary for
the execution of the Study.

3) Topographic maps.

4) Suitable office space in Manila and at the
site of UPRIIS and AMRIS.
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9)
8)
NIA

1)

2)

NIA

Appropriate number of vehicles with drivers.
Necessary computer facilities.
shall take necessary measures as to the following:

To secure the permission for entry into private
properties in the Project Area.

To provide medical facilities when needed, but
medical expenses shall be borne by JICA.

shall make the necessary arrangements with proper

agencies concerned:

1)

2)

3)

JT.

To ensure security of the Team members during
their stay in the Philippines.

To exempt the Team members from taxes, duties,
fees and other charges on machinery, equipment
and other materials brought into the Philippines
for the Study and the Technical Assistance.

To arrange for smooth customs clearance of the
survey equipment and materials required for the
field work.

'
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Annex II

List of Attendance

NATIONAL IRRIGATION ADMINISTRATION (NIA)

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Benjamin U. Bagadion ..........

Sebastian I.

Julian ..........

Jose B. del Rosario, Jr. .....

Edilberto B. Payawal .........

Federico L. Gendrano .........

Manuel L. Collado ............

Joji Nakagawa

----------------

Terushi Egashira .............

Assistant Administrator
for Operations

Department Manager, Systems
Management Department

Department Manager, Project
Development Department

Division Manager, Repair &
Improvement Division
Systems Management Department

Regional frrigation Director,
Region III

Acting Operations Manager,
UPRIIS

Advisor
for Irrigation & Drainage

Advisor
for Water Management and
Reservoir Operation

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Mr. Teizo Takahashi ..............

Mr.

Mr.,

Masaru Kimura

Yukio Yostida

/” h

/

oooooooooooooooo

----------------

JTT
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Deputy Director,
Construction Department,
Kanto Regional Agricultural
Administration Bureau,

MAFF

Head of Planning Division,
Kiso River Basin Integrated
Iirrigation & Drainage
Project Office, MAFF

Officer,
JICA
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