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2. 74 Y EVORRKR

2. 1 74VEVER

T4V EVBRRBE2RAMY sy 7 L2 0ROERAROLECREL £
L. MBORFOEKR. EBRNZDOEL. MABRBREOMANET L, 351
19834E8 Hicld 7+ / t EBBEARBRICHER L ABRARLEI S OB AL B &
KEDESREROTRICED, 1084, BFERAFARELE N -7, LHOLIE
WRATER]L, I%ELEDLTHIRNS TS AREKL., §1. BERUWNERBOLD
5.9%. 6. 6%. 5. 6% LkRREE, BIEEBR» ORENREICESRLEE
LTwatofirbiEohTns,

GNPOH#H®
1984 1985 1986 1987 1988 1989
&t (1E~RY)
REEWHH 527. 4 597. 7 614. 7 103. 4 §22. 7 955. 6
19855 IR U BH 623. 3 5971 608. 9 §45. 0 687. 4 725. 6
R OE ® -1 1 -4 1 1. 9 5.9 6. 6 5. 6
iy
REERNH 9, 885 10, 934 10, 977 12. 262 14, 011 15,908 *
19855 Iy pU B 11, 686 10, 934 10, 873 11, 245 11, 707 12, 082 *
1A = S -9.3 -6. 4 -0. 6 3.4 i1 .2

« c ADOHEMEIZY. 39% HHR : IMF, International Financial Statistics.

GNPIthHD B REEHR
1983 1988
HERY % LERY %
B bkok i 2 2.9 2.9 2.8 21
& % 2.0 .0 L6 1. 6
BoE % 25.1 251 253 249
Bow % 7.1 7.1 43 )
z o { 1.2 .2 2.0 2.0
W% BE 5.3 5.3 5. 5 5. 4
17 % 19.9 139 156 156
H—E R 9.9 199  19.2 189
& &t 99.9  100.0 1005 100.0

HiBl : National Statistical Coordination Board,
Philippine Statistical Yearbook,
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INb, AT, WAEBEREOXNONP LIB1IBEDTL 2% S5 19924FICE
521%iIc. T b e —EX s VLVARBRMEIICIL T %0509 4% L BET S
ETFHINB, b, JOKDICR., MEETTIC CNPRERS. 1% T, B
SR —ZTEINI. 1%, HEX-ZXTN 1B THEB I LEIPHREBL >TWV 3B,
EHEEBENCOXHICERC L - EEE L TR, I8VERTER D 5> DX 5HE
BEREORWNRHEH, COoOFRICIE., YRBoNGEHEZBHEL L KBERE o
V27 VORHDOBEFOWNMMEA, RUBFREMBBEII X 2EAND D, &
s AMEBERE L TR, ZBExb2aMmiEoSK. BESFO LR, A
BEOEHE., —RESHEBOTEICEI 74V EVOREEHFOBILIEE, &
SICEIRDOBLEODEIHNGCOAEBREBEOEERUVEHESORB LR EORKED
»5,

Bt B AR

19834E3k D 7 4 V E VBIFR U ASEIPTO MBI, S & M BRF O
BUOXIONP i3, 80EZE -7 HBLTWS, LOLIXHOARRES 3 L
HEXHOMUNPELL. BFICBREIBALFHICKE TS, ZOFEEL
TR, B~UBEORIAMICELAALEEEEEL., VNFOEHEKELHEC
Bl biF-2 &, RURKERELZS 2 LT LI LORENKEV, i, M
HAFHAEEDOLDOEATI DL EERIIAVHELEMLTED, §7. 88
FIREEIXHL2KOBOBD%. (1% %2 5D2L5KED, BEIXHPER
bAEREE &N - 720

—HTid. BAZTHOMTIEL . 37, 83 IciEx (NPT ZhEh5 . 1%,
5. 2% VWS HEAKESTHEBY. 1%, 3. IBLEVHIEBHTH >, COH
HELTRATBROBBRERTZNICHES ABRIFH . FIBESRECHE S BT
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3 EWRRME

T4 VEVOBRLRORBIBMDASEAN ZERICHANXTE>TVIH, 20U
R, B oEHIhTV? [HBAREORESZICL 2 BRG] 75 3,
198 EDR R THRABITOMEIL LB E 74 VL AODI Y%, HEET52%
PERBICHAN, Chideiked, 100FARILTH 3,
BRBOMMHBOREILLEDEFEELBLL TRESKVDOIR, FEARD
EBATHAS, HEMNICAHALELHBRBOREAMIIBIIRFEDIL 1% 2 5DT
VWBDI LT, RFAMIIKIE 2B E2EDTVBIRBERLY, Thiz ks
DERICIIBEEOHBEOHEE., KIctHMONRRENLFE LS REERI L
RT3, BERFELNFBHADOENZED L 74 YV EVICBLTIR., &
ML > T—WOALNOFHBOEINEEZZIEAVIIAEZL,

¥l WHEBNOTBRELER2ELULTH S, BIFREREEL*EE
RU. PHARHEOLINITOHHE. R, HEBLEOHLWMIAND L H % 1
Kl HEY - EXANZEBROMBBLLTVABIEL ES5BEBLED, B
NTOHBENNE oD MPBRAVISEH I a2 b2£LT 3
BED, BAOXWILZEERTTH 5,
BREBEIEBRNCRIITHNOBOBETPLAEMBELIZEITOALS T,
BEOEBEMAZOLOL, RRADARRIEREHOERLLRBICH T 3HE
BREBDZLEVIHATHRN < BUEMICLIEFE IR AKX NLMETHY, EROE
FIRBFICE - TOEERBETH 5,

2. 2 74 0EVDOB%E
FEMTHBRK, E5BAZ LI, I—10004FIc3bIhIc@mAIKEL
boo, WITELIBEHICELTIREBIFEHBEZERL-E VS TEW,

KRUESBAILEER
1983/84 1984/85 1985/86 1986/87 1987/88 1988/89

*

"000 tons 1,841 8, 806 9,247 8,539 8971 9, 460

"000 ha 3 141 3,306 3,464 3,256 3,393 -
ESHAHI L @#)

"000 tons 3,346 3,863 4,091 4,278 4 428 -

"000 ha 3,270 3,511 3,595 3,683 3, T4 -




ZTOMOERREVORELEERIUTOEY TH 5,

ZOhDOERBSEMEER

1982/83 1983/84 1984/85 1985/86 1986/87 1987/88
aa+y
"000 tons 3,382 2,822 2,965 3,162 2,400 1,900
"000 ha 3, 187 3, 216 3,275 3,262 3, 360 -
IESEU
"000 tons 8, 450 2,220 1,718 1,521 1,340 1, 369
"000 ha 424 479 407 396 274 273
AV vy
"000 tons 3, 886 3,819 3,698 3,820 3, 755 3, 645
“000 ha 326 318 328 330 331 -
A Fy LI
"000 tons 1,683 L T19 1,449 1,502 2,232 2,250
"000 ha 62 63 54 60 99 -
T AN
"000 tons §9 89 §4 §3 91 -
"000 he 170 170 170 162 157 -
J—kt—
"000 tons 114 122 135 140 132 141
"000 ha 1317 140 145 148 147 149
2z vd—
"000 tons 373 378 384 296 352 378
"000 ha 42 43 45 49 63 -
o VN
"000 tons 123 123 146 154 137 - 140
"000 ha 64 64 12 [ 16 -
&3
"000 tons {5 66 47 56 58 59
"000 ha 54 §7 51 57 6 57

ChSDEYR., 74V EV KB SELHRBERTHD, AEEBOEEL
EEPLEBE->TVE, LHL, TOPTHEDDUHBBROBEVWI LS XY, o
IFy VRERAFERERNPEBL TSI EAHIZDL,

TEHEFVR, MANBSMERBRELOCEERE. LOEMRENDERENED
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BT 5,

RxonN e MRV VEBRBICHMEBL. EWEASVHVFUOMNRUT R
NWe EXAVYMICHEL. BEEZr YV UM, BEEETSH UMRUT/ S UV HM.
IORBWIFI—-Fy IMIELTW S,

LN e TUNMNOMBIT, PREFRTAERICHELHEHNER L. L3 - HH
RUEBIEOII TUHRUBPLHIEEREE T 2EMNELR->TVWE, BEWR
MBI IONMELHEORERMBTHD, 1Lt SORHOLOTINBHMALTWVWS,

K - KX

ABENBHREI 7+ VE VBT 2RBEAEDOI 171 KBT 5., 5A~10AH
ORPBELIIA~4 A0 HBECAINTED, BITRBOTA~RIKHF
TREECRRANERT 5,

AEBKEIEZ. FHREELTRLBEVIARBLVTHUL.ICELE->THD, &
MPEHEE LR ELE>TWVS,

FEHBEKERZ. BAENRHRKEBOI R F VI VRUNSZ VY « LA V5T
zhzhl, §80m, 1|, 90 mELRLTHED, BEHDSHIcBVW TR, #2h 7
NI T 0mm, 38 I mOBBRELIE > TV 3,

B

WRZHIOLEEDTT. 10%IH 5811, 100" EHTH 5,

C OB KEHMENEND, BRH 5 BLUTORHEM T, kiE#iLihiE 3
IR 18% L EDRREFT 5,

FAEXMSEHIRIIEL, EEL DA TED, RPRKE, EHREEE . <
VIRUH =Y 9 7REOREICHL TW3,

HE. 6 AL SNARIMITORBIz BV TR, RAIADB VIS X B TBIEHLFT
DR TVLEHDOD, DADPVHKBRBROBARAERUARLER LD, hadb iz h DI
BERL2~3tmn iclkE->TVE, HICHBIIHAKRED DI, 35 LT/h
FINBOMED —ETHEIEE v v T e H—J v JRUI TR ERREIATL
BICTERD,
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XXX e TN KADL 069, 000A (19804F) TH b, ELL 4% DHEM
E->TWVW5,

" RegionMODEXERRIE, CRIPOE[/LLEZBENED, TEHMIIZDII% &
BoTW3B, UL, COTEEESLA b, v=2S5HLIcEDLTEY, 2
NWeZyNHTH—BICBEML, TANBERUBRUSHAENASNEDAT
»3,
RegionMIERDOFEHENIZ. 1935FEF - T 050P & ->TH Y, 1VERT
6.5 EOETERLTWV B,

hic LT, Zx N ez oMb 3 FEERE, 30, P TA b . <
=S OYEHEMR (58, 19TP) OWES L ->TWE, —K. RAMick i} 3 LgE
XHIFILMUPTHO. M LIOXHBETH 3,

T HRE

XXX e TUNFMOBHITERETL 035haict U T35, 995 AD T HIFTEZENBEEX
NTHD, EYLITha /BROTHFAEEREEL>TV3E, —4., HOF—%ic
EhiEE, TS5, 51213 INBBRICHIINTWEEIhTEY, hiXD
BHOBHLIXEATVWE I EEYE-TV S,
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BARE A

1 Bt St

WRAHROLEBHD S B, XUV UHA, FLS UYL, RYZRIRY
YUPRIVITOLNRS AL, REBHEREN L 000l ESHANVERE S
EEZS5N 3,

T, MBERSPENERORE « FIRVLEOHLBXLXOEHER. CobhAN
VEHAREMBHIBEOSAL. VITHORBIRLBEZIEI LN TES,

EHEIE, BRAODYIRPBEBRBICBELTWEEEIRTEY, XN 2
YMDPTHEDDUHROEBNI MR TH S, BEYOFHBHEL TR, 15k
FEEOY VR BEEKTH B,

FrEx g, VY VERNTOERB RV IRV VA2 mEIcELT
WBHDD, ZDOMhAPVWERBHEHINGIThTED, AIZHEMELOBERIE
HWILRKELLDEN-THED, —HBONRURUFFI I HBOHRRE LN > T
Wb, i, BRLOBADISHORBBFYTHIFTRIh TV S,

BAZ D % &t

BlitEN R MIBOERLH E L TR, BEMARNTIMEEI SO S,

B OBELMEL TVIERE. BELLARORE, »ABVEROK
BN, BRUBOBHEKHELZENEZEL SN S,

g, SHICMACEBRKEAKEREREOHEBEERO RN, COMKD
EFEREEZEZELBEVHDLELTVL S,

¥9. KFERAROFEEL TR, ERKOBHRAINEZEZ SN D, BikHici
ATEXN SN ZR T T 2 HROFINC, FL2RELKRLTHEILARLE

BHUTHED, hOBEENTHA I, dbET. Filkiticbid s RkERE,

FLRBOFBHEREZHA, EREORERLELREOL AN EBETAREL
TEZAOSNTEL,

HIRDOBRICIE, CHOoBEEEORLIATORELL LI, BNEERNE
B bERTOILENS S, TROLER - RYEAKSHEHBROBM L L bic,
KEELTEESNE Y LEZFHLTHARETOINE, BAKARBOBALER
5h 5,

AHEOBERRIE, HBELZRL TRENVNTBAMSHEINERETH
5, AAIX Mo bl sh, BRICFERBLARREZHBENEHICTERT 3 1
DI, FLEED LAV VHEEROBHIZLEE ST, HEXBEXOBH O LA
AEREWBEARNLETH 5,
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3 FLHERMERUEBHRR
BS WM K- THEBEEINAT74 —PEYF 4 « 2774 (Lupao Water
Impounding Project) Ik hid. FHKBFEELTTHDAEHROS LNHBEBIL

TW3,
¥ LB EE TR
LG | SRV HA | FLS Ty "Ry R F PRI T
# T (Balbalungao) | (Namulandayan) (Parista) (Sto Domingo)
FhLhyA4F TANIAT|TANIAT | TaNVNIALAT| 74N 4T
®B5 18. 5m 19. 0m 14, 0m §. Tm
RIH 151, 0m 68. Im §0. 5m 181. 0m
1 TR 110, 000 ot 30, 000 ot 36, 000 26, 000 ot
ot 1% T 0. 9kd 1.2 kd 3. 4kt 0. 8kd
BorkE 380, 000 ot 1, 098, 000nd 222, 000 ot 395, 000 nt
R A" 50hallk 400hallk §0haflk 100hajik
1L BE 7K I ST e 1. 9km 1.7 km 3. 1km 1. {km
*{HL, EENREEIERERTRMETH 5,
RN A, FLAF VYV RUENYZFTE, UARABEAEDY 7 VL%
(Mt. Real) i 2SS0 ~600 mO B, LEHERIKE T 5H/NRES
LTHbB,

BHgEEZECCT,. Y291 PO - HHEICKZ BB Z . FrEHER
BOFyLOBFBEIARELYEEIN S, HL. ZhThoFHEKiEZ, 72O EERILS
AR, MENZ L, WbWw3 “SkiaK ORENTHINWSE, T, HBDED
HEZWI EATFHRIN, WKMBEROHE, §FLBRZHRTBRESWTIC
+ARELZFhIEER S0,

—H B PRI TR URAHOEEAFRICMHEL. BEZohIEL ES
100 ~150 mOEREMICHBIhTW2@MT, K LM 3 BEHREKRE RIS,

EEH)0 mPTOES LT, BRICBELTREBEALBERLZL, LHL,
REEBRIRL/PEL, BFAUERNFLBEBEEHETELEE > T,
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FRLIUVIAHROBROLERBYEL OS5, COHROBRHEE
DERERI. DAPVAKFRORBHLEEL 2, ChitovwTRI/NEED Y A
HEFROAYTHY, BHBAELBECCZOTAEBEABT VI 2RI D SN I,

COBRMBEE LIV ASAHRICEWTEHREL Y LAHERBLSHEL T,
BLIhEREOEBISNRELS I,

Lol HigiREZEETLETR, dRMBOFEXTH 3 BEOEEMN L
ZR5 LIic, BRNAEBBREZSUCREERE L TCOHLKBEFOBH L RARE
2Zioh3,

RO RBICHANS, BitbEtEARETIHEBERBHERICHEL T, RO
HRROBRS2VIUENLETHY, ThZhOaX PbROLSKBET
x5,

1. A8y Ok LBERBXUEBRBEROBH THEAH
2. WMXABREETO®E (San isidro dam) I
3. kI RREBEER 15057 M
4. BrhEBROHBRTEE (20kn) - N0BEHM
5. HTE - RERKBLBEH (5 »Fr) 15057 M
6. WP D hk o 8 o S0EAH
7. WEARLWE (MERES) HIEAH
8. WEHRLEXIHE WPy L8%) (108D 300EAH
9. &5 - AEOEE (5 571 10057 M
1. BEEKRABREOKSE 50BAH
11, A& - HHE 1H0EAH

= it , 1B HAH

BS WM XoT, FLABBRUBEBRLECHROESRE®STL7 4+ — YV EY
T4 e RITADBRETEIATV S,

LR oT, ZROo0RBIRBETVWT, BRICHEER/ICHITT 52 &1
tkTh 5,

UL, —AH&ELT, FEOERKICELDL., 9. BERSHERL L TEN2
AOBRHBEZEETALDOBE I —VEYT 4 + A¥F4DEBIEZIOHL
X9, ‘
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6. 1 INLERY XL
1. Lupao Integrated Agricultural Developmen Project, D/A, B.S.W.M (1989)
2. Water Impounding Projects, Feasibility Study, Region- I (1983)
3. Lupao Water Impounding Project, Feasility Study, B.S.W.M (1987)
§, Updated Profile / Lupao
5. Number of Household And Population / Lupao (a3 E-—)
6. Inventory of Existing Barangay Roads / Lupao (b —)
1. List of Provincial Road / Lupao (aE-)
8. Actual & Recommended cropping Patern (2¥E-—)
9. Map of Lupo Municipality
10.  Topo-Map of San Jose & Umigan (1/50, 000)

[1. Crop Area in Lupao (3 E-)
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<D/A, B.S.W.M>
Mr, Rodolio M. Lucses, Director, B, S.W M

<D/A LUPAQ Office>

Mr. Pacifico P. Cachero Mon, Agril
Mr, Lespoldo B, Cacoam APT-Lupao ME
Mrs. Elema A, Cachero ”

Mr. Maglus Mauaghaya MPDC

< LUPAO Mayor's Office>
Mr, George M. Castanela Municipal Mayor
Mr. peyapa J. Cabalar Mater Inspector I

<NIA Central Office, Project Development Department >
Mr, Clemmente T. Alanano Project Manager, WBIIP

< BA K >
HEH BN —%5IEE

<JICAHPME >
KA X
KA E=HI

<JICA Manila >
B Xk
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6. 3.
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1 BRFZEO-DDOT, /R ()

TERMS OF REFERENCE

FOR
FEASIBILITY STUDY
ON

LUPAO INTEGRATED AGRICULTURAL DEVELOPMENT PROJECT

December, 1990

BUREAU OF SOIL AND WATER MANAGEMENT

DEPARTMENT OF AGRICULTURE



1. PROJECT TITLE :  Lupao Integrated Agricultural Development Project

2. LOCATION :  Lupao, Province of Nueva Ecija

3. EXCUTING AGENCY : Bureau of Soil and Water Management (BSWM),

Department of Agriculture (DA)

4. BACKGROUND

The basic aim of agricultural development under the Medium-Term Philippine

Development Plan is to lay the foundation for an equitable, efficient and ecologically

sustainable growth in the agricultural sector.

The objective of agricultural development is not only one of achieving

production targets on a competitive basis but that of increasing the real income of the

poorer agricultural households.

Therefore, the agricultural/rural sector shall exert to concentrate on the

following objectives :

(@
(b)
(c)
(d)

(e)

0

(2

To enhance small farmers’ income ;

To sustain the increases in productivity ;

To effect an equitable distribution of the factors of and the returns to
production ;

To attain food self-sufficiency/self-reliance for improved nutritional
well-being ;

To create/increase agro-based employment opportunities among the rural
population, particularly the landless rural workers and sustenance
fishermen ;

To improve the delivery system for agricultural crops/commodities,
farm inputs, and services ; and

To institutionalize the expanded participation of farmers through

cooperatives and other farmers’ organizations.



The project area, Lupao, is depressed by small farmers’ income, low
productivity and lack of agro-based employment opportunities due to undeveloped
irrigation and agricultural system.

The project area is located in the northern part of the province of Nueva Ecija,
out of the beneficial area of famous Pantabangan Dam Reservoir.

The Burea of Soil and Water Management (BSWM) has conducted pre-
feasibility study on the agricultural development in the light of necessity of taking
urgent measures in this area.

The Feasibility Study of this Project shall be expanded on the pre-feasibility
study, aiming to realize the Project effectively.

5. OBJECTIVES OF THE STUDY

The objectives of the study is to carry out a feasibility study for the Lupao
Integrated Agricultural Development Project, aimed at soil conservation, water
resources development and management for augmenting agricultural production,
creating employment opportunities, and increasing the incomes and improvement of the

living condition of the farmers in Lupao, Nueva Ecija.

6. SCOPE OF STUDY

The study will be carried out with technical assistance of the Japanese
Government and close consultation with other concerned Government agencies,
namely, National Irrigation Administration (NIA), Department of Public Works and
Highways (DPWH), Department of Environment and Natural Resources (DENR),
Bureau of Forest Development (BFD), etc.

The feasibility study will be undertaken in accordance with the Terms of
Reference (TOR), set out hereunder. The project components are specified the

following :

(1)  Construction of four (4) dams and reservoirs to be impounded irrigation
water for around 1,000 ha of agricultural land.
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Installation of mini-hydro power plant to be supplied electricity to the

project area.

Agro-forestry development of the watershed area of the proposed

reservoir.

Aqua-cultural development in the reservoir/pond.

Development of livestock disposal program in the watershed area.
Provision of post-harvest equipment and facilities.

Provision of pump-wells for domestic water supply.

Establishment and development of cooperatives for the beneficial

farmers.

The feasibility study will include socioeconomic and environmental aspects

relevant to the proposed development.

7.1

The proposed work schedule are given in Appendix A.

SPECIFIC TERMS OF REFERENCE

In conducting the feasibility study, specified works below shall be performed.

Surveys and Investigation

Following surveys and investigations will be carried out.

)

moow

Data Collection and Evaluation

Collect and evaluate all the available data as follows, before

commencement of field surveys and investigations.

Meteorology ......... preoipitation, evaporation, temperature and wind
Hydrology ......... river water level and discharge, and ground water
Topography ......... adequate maps and benchmarks

Geology  ......... adequate maps and data

Agriculture and agro-economics
......... various related assessments and data
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Surveys

Undertake topographic survey to prepare a topographic maps to 1 :
4,000 scale showing contours at one meter interval to cover all the
project area including entire area of reservoirs, damsites, water

conveyance canal routes and beneficial areas.

Make detailed surveys, such as topographic surveys, profile,
longitudinal and cross sectional surveys to prepare necessary maps and
dréwings for the study including detailed topo-maps of damsites and
other major structure sites, route surveys of irrigation and drainage

canals.
The scales for these maps or drawings are at least ;

For dam and major structure

Topo-map ......... 1:200 or1: 500 with 1.0 m contour intervals
For canal
Profile.............. 1:500 or 1 : 1,000 for horizontal
............. 1:100 or 1: 200 for vertical
Cross section...... 1:100

Undertake a soil survey and prepare a soil map with 1 : 5,000 scale to
cover whole the beneficial area in order to introduce appropriate farming

and cropping schedule.
Investigations

Investigate and locate suitable sites to obtain construction materials for
embankment, concrete aggregate and others. The Soil mechanical tests

and geological surveys are listed in Appendix B.

Carry out auger borings, test pits and samplings to classify and to
analyze the soil property and soil mechanics as to design of dam

foundations and embankments.

Conduct core borings and samplings for geological survey to decide the
dam axis and method of the foundation treatment.
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Hydrology

(1D

(2

(3

(4)

Assemble and evaluate all available data related to the hydrology
including underground water, climatic, rainfall, river level and di_scharge
to determine water availability, crop water requirements, storm rainfall

and runoff, and underground water table and its availability.

Review the hydrometry data and examine whether there are deficiencies
that need to be rectified for the purpose of the feasibility study.

Estimate the amount of available water resources to be determine the
reservoir capacity and study its water balance taking into account of a

basic drought year, and perform each reservoir operation study.

Establish design floods with appropriate return periods for the structural

design of the dam and appurtenant structures.

Dam and Reservoir

(1 Select four (4) damsites and dam axes, and propose detailed dam
dimensions.

(2) Propose most appropriate dam type and optimum dam scale including
foundation treatment for each site.

3) Carry out feasibility level of studies, tests and analyses of soil
mechanics for fill type dams.

(4)  Prepare feasibility level design of dams and appurtenant structures.

Irrigation and Drainage

(1) Determine proposed beneficial areas indicating the service area and
cropping pattern under each water distribution system.

(2)  Determine the diversion water requirements for each irrigation system.

(3) Propose irrigation canal networks including layout of main canals and

distribution canals taking into consideration of topographical condition
as well as cooperatives (irrigators associations) to be organized for

operation and maintenance of the system in future.
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1.6

1.7

1.8

(4)  Prepare feasibility level design of all the proposed irrigation systems,
including main and lateral canals, related structures, on-farm facilities,

and drainage facilities.
Mini-hydro Power Plant and Electrification

(1)  Study the potentiality of mini-hydro generators at dams and electricity

requirement in the project area.

(2)  Prepare feasibility level design of power plant, substation and

transmission line.
Watershed Development

(1) Review the available existing data of watershed situation in aspects of

soil and water conservation, and reforestation.

(2)  Propose a reforestation scheme including introduction of fruit trees

plantation as a agro-forestry development.
(3)  Prepare a watershed management scheme with feasibility level.

4 Propose a livestock disposal program in the watershed area as a pasture

land development.
Aqua-culture

(1)  Investigate the feasibility of aqua-culture development in water

impounding reservoir/pond.
(2) Propose appropriate aqua-culture scheme for the project.
Post-harvest
(1) Review the existing post-harvesting system in the area.

(2) Study and examine to be provided or necessary post-harvest equipment

and facilities to the agricultural development.

(3) Propose a schedule of equipment supply and construction of facilities,
such as threshers, warehouses, fruit processing plants for mango
purees, guyabano juice, and preservative facilities for exporting fruits

with feasibility level.
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Domestic Water Supply

(1

(2)
(3

Check and review the existing domestic water quality and supply

facilities.
carry out investigation of underground water in quality and quantity.

Prepare a pump well construction plan to supply domestic water in the

project area.

Project Cost Estimates

(D

(2)

(3)

Estimate all project costs with feasibility level based on detailed analyses
of the requirement of construction equipment, materials, labors,

overheads for tendering.

Prepare bill of quantities of each items of work to be executed and of the
goods to be supplied foe the project and make an estimate of the cost for
the various components of the project including right of way taxes and
duties, administration, engineering and supervision , contingencies, etc.
All estimated costs must be broken down into foreign and local currency

components.

Estimate the distribution of project costs in accordance with the

implementation schedule.

Project Implementation

(1

(2

(3)

Prepare a detailed project implementation schedule for each component,
in particular, procurement schedules of equipment and materials and

construction time schedules of civil works.

Propose appropriate construction methods for each dam and other civil

works considering various local conditions.

Propose the scope of work of consulting service required for the project
implementation including detailed design and construction supervision,

and prepare Terms of Reference for the consulting services.
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(1

(2)

(3)

Estimate economic costs and benefits and their time distribution for the
project over its life in line with the implementation schedule and
anticipated rate of build up of agricultural or fishery productions and

benefits.

Carry out economic analysis for each subproject and also for the overall
project by computing the Economic Internal Rate of Return (EIRR)
perform sensitivity analyses for each system and for the overall project
considering variations in key factors such as irrigated area, cropping
patterns, crop yields, implementation period, investment costs and other
significant factors ; and calculate the sensitivity indicator associated with

variations in each key factor.

Quantity, as far as possible, other indirect benefits of the project,
including additional employment generated during construction and
from agricultural production improvement in the environment and other

benefits as applicable.

Reportings

(1)

(2)

(3)

Inception Report (15 copies)

An Inception Report will be submitted within 2 months after the
commencement of the services. The report will involve results of the
review of the available data and important findings, the program of
additional surveys and investigations, and the detailed time schedule and

the strategy of the project to be carried out.
Reports of Additional Survey or Investigation (15 copies)

Each result of additional survey or investigation will be compiled into
the independent report and submitted immediately after finishing of the

data evaluation.
Interim Report (15 copies)

By the end of field study an Interim Report will be submitted to compile
the progress of the study performed including field surveys and

investigations and remained work schedule of the services.
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Draft Feasibility Report (5 copies)

By the 1 month before the termination of study period, a draft of the
feasibility study report will be submitted conforming to the Terms of
Reference. The Government shall reply to the Report within half month
after its reception with comments if any.

Final Feasibility Report (30 copies)

A Feasibility Report will be submiteed by the end of the study peroid,
incorporationg the Government comments or recommendations if any.

Work Program and Required Man-Months for Experts

(1

(2)

The feasibility study will be carried out over a period of 12 months,
consisting 7 months of the field study including field surveys and
investigations and 5 months of the home office study.

The required man manths of experts for the study are 81 man months in
total consisted 52 man months for field works and 29 man months for

home office works, the details are given in Appendix C.
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Appendix - B

Required Soil Mechanical Tests and Geological Surveys

Items

1. Boring

2. Water Pressure Tests

3. Test Pits

4. Hand Auger Boring

5. Soil Tests

Specification

D 66 mm
3 sites X 3 holes X 15 m deep

9 holes X 2 times

3 sites X 3 pits
3 m deep each

3 sites X 5 hole X 5 m deep

3 sites X 2 samplings, including ;
Water Content Measurement
Specific Gravity Measurement
Sieve Analysis and Grading Test
Atterberg Test

Compaction Test

Permeability Test

Quantities

135m

18 times

9 pits

75m

6 times



Appendix - C

Required Man-months of Experts for the Study

Experts Ist Field W. 2nd Field W. Home Work Total

1. Team Leader/ Sr. Planning Er. 2.0 9.0 3.0 14.0
2.  Senior Dam Engineer 2.0 9.0 3.0 14.0
3.  Senior Irrigation Engineer 2.0 9.0 3.0 14.0
4. Soil Mechanical Engineer - 3.0 1.0 4.0
5.  Structural Design Engineer - 9.0 3.0 12.0
6. Geologist - 3.0 1.0 4.0
7. Hydrologist - 3.0 1.0 4.0
8. Hydro-power Engineer - 2.0 1.0 3.0
9. Agronomist - 4.0 1.0 5.0
10. Forestry Expert - 1.0 - 1.0
11. Fishery Expert - 1.0 - 1.0
12. Economist - 4.0 1.0 5.0
13. Survey Expert 2.0 3.0 - 5.0
Total 8.0 60.0 18.0 86.0

Topographical and geological survey are excluded.



TERMS OF REFERENCE

FOR
IMPLEMENTATION THROUGH GRANT AID PROGRAM
ON

LUPAO INTEGRATED AGRICULTURAL DEVELOPMENT PROJECT

December, 1990

BUREAU OF SOIL AND WATER MANAGEMENT

DEPARTMENT OF AGRICULTURE



1. PROJECT TITLE :  Lupao Integrated Agricultural Development Project

2. LOCATION :  Lupao, Province of Nueva Ecija

3. EXCUTING AGENCY : Bureau of Soil and Water Management (BSWM),

Department of Agriculture (DA)

4. - BACKGROUND

The basic aim of agricultural development under the Medium-Term Philippine

Development Plan is to lay the foundation for an equitable, efficient and ecologically

sustainable growth in the agricultural sector.

The objective of agricultural development is not only one of achieving

production targets on a competitive basis but that of increasing the real income of the

poorer agricultural households.

Therefore, the agricultural/rural sector shall exert to concentrate on the

following objectives :

(a)
- (b)
(c)
(d)

(e)

(0

(2)

To enhance small farmers’ income ;

To sustain the increases in productivity ;

To effect an equitable distribution of the factors of and the returns to

production ;

To attain food self-sufficiency/self-reliance for improved nutritional
well-being ;

To create/increase agro-based employment opportunities among the rural
population, particularly the landless rural workers and sustenance
fishermen ;

To improve the delivery system for agricultural crops/commodities,
farm inputs, and services ; and

To institutionalize the expanded participation of farmers through

cooperatives and other farmers’ organizations.



The project area, Lupao, is depressed by small farmers’ income, low
productivity and lack of agro-based employment opportunities due to undeveloped

irrigation and agricultural system.

The project area is located in the northem part of the province of Nueva Eci ja,

out of the beneficial area of famous Pantabangan Dam Reservoir.

The Burea of Soil and Water Management (BSWM) has conducted pre-
feasibility study on the agricultural development in the light of necessity of taking

urgent measures in this area.

The Project shall be realized on the basis of the pre-feasibility study, aiming to
obtain the benefits by the Project effectively.

5. OBJECTIVES OF THE IMPLEMENTATION

The objectives of the implementation of the project is to realize the project’s
objectives for the Lupao Integrated Agricultural Development Project, aimed at soil
conservation, water resources development and management for augmenting
agricultural production, creating employment opportunities, and increasing the incomes

and improvement of the living condition of the farmers in Lupao, Nueva Ecija.

6. SCOPE OF WORK

The work for the implementation of the Project, including Basic Design Study
will be carried out with technical assistance of the Japanese Government and close
consultation with other concerned Government agencies, namely, National Irrigation
Administration (NIA), Department of Public Works and Highways (DPWH),
Department of Environment and Natural Resources (DENR), Bureau of Forest
Development (BED), etc.

The work will be undertaken in accordance with the Terms of Reference (TOR),

set out hereunder. The project components are specified the following :

(1) Construction of four (4) dams and reservoirs to be impounded irrigation

water for around 1,000 ha of agricultural land.
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(3

4
(5)
(6)
(N
(8)

Installation of mini-hydro power plant to be supplied electricity to the

project area.

Agro-forestry development of the watershed area of the proposed

reservoir.

Aqua-cultural development in the reservoir/pond.

Development of livestock disposal program in the watershed area.
Provision of post-harvest equipment and facilities.

Provision of pump-wells for domestic water supply.

Establishment and development of cooperatives for the beneficial

farmers.

SPECIFIC TERMS OF REFERENCE

In the Basic Design Study to be conducted prior to the implementation of the

project, specified works below shall be performed.

7.1

Surveys and Investigations

Following surveys and investigations will be carried out.

(1

Mmooz >

Data Collection and Evaluation

Collect and evaluate all the available data as follows, before

commencement of field surveys and investigations.

Meteorology ......... preoipitation, evaporation, temperature and wind
Hydrology ......... river water level and discharge, and ground water
Topography ......... adequate maps and benchmarks

Geology  ......... adequate maps and data

Agriculture and agro-economics
......... various related assessments and data
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Surveys

Undertake topographic survey to prepare a topographic maps to 1 :
4,000 scale showing contours at one meter interval to cover all the
project area including entire area of reservoirs, damsites, water

conveyance canal routes and beneficial areas.

Make detailed surveys, such as topographic surveys, profile,
longitudinal and cross sectional surveys to prepare necessary maps and
drawings for the study including detailed topo-maps of damsites and
other major structure sites, route surveys of irrigation and drainage

canals.
The scales for these maps or drawings are at least ;

For dam and major structure

Topo-map ......... 1:200 or1:500 with 1.0 m contour intervals
For canal
Profile.............. 1:5000r1: 1,000 for horizontal
............. 1: 100 or 1: 200 for vertical
Cross section...... 1:100

Undertake a soil survey and prepare a soil map with 1 : 5,000 scale to
cover whole the beneficial area in order to introduce appropriate farming

and cropping schedule.
Investigations

Investigate and locate suitable sites to obtain construction materials for
embankment, concrete aggregate and others. The Soil mechanical tests

and geological surveys are listed in Appendix A.

Carry out auger borings, test pits and samplings to classify and to
analyze the soil property and soil mechanics as to design of dam

foundations and embankments.

Conduct core borings and samplings for geological survey to decide the

dam axis and method of the foundation treatment.
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7.4

Hydrology

(1

(2)

(3

(4)

Assemble and evaluate all available data related to the hydrology
including underground water, climatic, rainfall, river level and discharge
to determine water availability, crop water requirements, storm rainfatl
and runoff, and underground water table and its availability.

Review the hydrometry data and examine whether there are deficiencies
that need to be rectified for the purpose of the project.

Estimate the amount of available water resources to be determine the
reservoir capacity and study its water balance taking into account of a

basic drought year, and perform each reservoir operation study.

Establish design floods with appropriate return periods for the structural

design of the dam and appurtenant structures.

Dam and Reservoir

(1

(2)

(3

(4)

Select four (4) damsites and dam axes, and propose detailed dam

dimensions.

Propose most appropriate dam type and optimum dam scale including

foundation treatment for each site.

Carry out basic design studies, including tests and analyses of soil

mechanics for fill type dams.

Prepare basic design of dams and appurtenant structures.

Irrigation and Drainage

(1

(2
(3)

Determine proposed beneficial areas indicating the service area and

cropping pattern under each water distribution system.
Determine the diversion water requirements for each irrigation system.

Propose irrigation canal networks including layout of main canals and
distribution canals taking into consideration of topographical condition
as well as cooperatives (irrigators associations) to be organized for

operation and maintenance of the system in future.
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(4)  Prepare basic design of all the proposed irrigation systems, including
main and lateral canals, related structures, on-farm facilities, and

drainage facilities.
Mini-hydro Power Plant and Electrification

(1 Study the potentiality of mini-hydro generators at dams and electricity
requirement in the project area.

(2) Prepare basic design of power plant, substation and transmission line.
Watershed Development

(1) Review the available existing data of watershed situation in aspects of

soil and water conservation, and reforestation.

(2) Propose a reforestation scheme including introduction of fruit trees

plantation as a agro-forestry development.
(3) Prepare a watershed management scheme.

(4) Propose a livestock disposal program in the watershed area as a pasture

land development.
Aqua-culture

(1) Investigate basic design of aqua-culture development in water

impounding reservoir/pond.
(2) - Propose appropriate aqua-culture scheme for the project.
Post-harvest
(1)  Review the existing post-harvesting system in the area.

(2) Study and examine to be provided or necessary post-harvest equipment

and facilities to the agricultural development.

(3) Propose a schedule of equipment supply and construction of facilities,
such as threshers, warehouses, fruit processing plants for mango

purees, guyabano juice, and preservative facilities for exporting fruits.



7.9

7.10

7.11

Domestic Water Supply

(n

(2)
(3

Check and review the existing domestic water quality and supply

facilities.
carry out investigation of underground water in quality and quantity.

Prepare a pump well construction plan to supply domestic water in the
project area.

Project Cost Estimates

(D

(2

(3

Estimate all project costs based on detailed analyses of the requirement

of construction equipment, materials, labors, overheads for tendering.

Prepare bill of quantities of each items of work to be executed and of the
goods to be supplied foe the project and make an estimate of the cost for
the various components of the project including right of way taxes and
duties, administration, engineering and supervision , contingencies, etc.
All estimated costs must be broken down into foreign and local currency

components.

Estimate the distribution of project costs in accordance with the

implementation schedule.

Project Implementation

(1

(2)

(3

Prepare a detailed project implementation schedule for each component
to be conducted as a grant aid program, in particular, procurement
schedules of equipment and materials and construction time schedules of

civil works.

Propose appropriate construction methods for each dam and other civil

works considering various local conditions.

Propose the scope of work of consulting service required for the project
implementation including detailed design and construction supervision,

and prepare Terms of Reference for the consulting services.



7.12  Economic and Financial Analysis

7.13

(1)

(2

(3)

If necessary, estimate economic costs and benefits and their time
distribution for the project over its life in line with the implementation
schedule and anticipated rate of build up of agricultural or fishery

productions and benefits.

If necessary, carry out economic analysis for each subproject and also
for the overall project by computing adequate economic indicators
perform sensitivity analyses for each system and for the overall project
considering variations in key factors such as irrigated area, cropping
patterns, crop yields, implementation period, investment costs and other
significant factors ; and calculate the sensitivity indicator associated with

variations in each key factor.

If necessary, quantity, as far as possible, other indirect benefits of the
project, including additional employment generated during construction
and from agricultural production improvement in the environment and

other benefits as applicable.

Reportings for Basic Design Study

(1)

(2

Inception Report (15 copies)

An inception report will be submitted within 2 months after the
commencement of the services. The report will involve results of the
review of the available data and important findings, the program of
additional surveys and investigations, and the detailed time schedule and

the strategy of the project to be carried out.
Reports of Additional Survey or Investigation (15 copies)

Each result of additional survey or investigation will be compiled into
the independent report and submitted immediately after finishing of the

data evaluation.



(3)

(4)

Draft Basic Design Study Report (5 copies)

By the 1 month before the termination of study period, a draft of the
basic design study report will be submitted conforming to the Terms of
Reference. The Government shall reply to the report within half month

after its reception with comments if any.
Final Basic Design Study Report (30 copies)

Basic désign study report will be submiteed by the end of the study
peroid, incorporationg the Government comments or recommendations

if any.



Appendix - A

Required Soil Mechanical Tests and Geological Surveys

Items

1. Boring

2. Water Pressure Tests

3. Test Pits

4. Hand Auger Boring

5. Soil Tests

Specification

D 66 mm
3 sites X 3 holes X 15 m deep

9 holes X 2 times

3 sites X 3 pits
3 m deep each

3 sites X S hole X 5 m deep

3 sites X 2 samplings, including ;
Water Content Measurement
Specific Gravity Measurement
Sieve Analysis and Grading Test
Atterberg Test

Compaction Test

Permeability Test

Quantities

135m

18 times

9 pits

75m

6 times
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