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PREFACE

In respou'sehé request of the Government of the Republic of the Philippines, (he
_ Govcmmcnt of Japan has decided to conduct a Basic Design Study on the Project for the
. 'Westem Bariios Impoundmg Irrigation and entrusted the study to the Japan International
Cooperat:on Agency (JICA) JICA sent to the P'mhppmes a survey team headed by Mr.

Yoshiro Okamoto, 'Semor Engineer, Deszgn Department, Agricultural Structure
' Improvement Bureau, Mlmstry of Agnculture Forestry and Fisheries, from January 19 to
_ February 26, 1989. ' ' _

- The team cxchanged views w;th the ofﬁcnals concerned of the Govemment of the
Phihppmcs and condu_t_:tcd ﬁeld surveys in Manila and Tarlac Province. After the team
rctumed {07 apan fusther studies were made. Then, a mission was sent to the Philippines in
order to discuss a draft report and the present report has been prepared.

1 !xopc that this report will serve for the development of the Project and contribute to
-the promotion of friendly relations between our two countries.

I wish to cxprcss my sincere appreciation to the officials concerned of the
Govcmmem of the Republic of the Phlhppmcs for their close cooperation extended to the
feam.

May, 1989

ST

Kensuke Yanagiya
President
Japan Interpational Cooperation Agency
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But thrs afea has h1gh potentiality to raise agmultura{ plodueuon 1f the nrlganon facihtlcs are' o
constructed, Expectmg much substantlal development effect owmg to the construcuon of
small resewozr drrigation systems, the National Irrigation Admlmstration (NIA) has
estabhshed an irrigation development plan of the Westem Barrios area and camed out the :
feasibility study on the Westem Bamos Impoundmg Imgatlon Project, Tar}ac, Tarlac in

April, 1988,

On confirming the project’s feas;bxhty and the utgent need of its lmplemematlon lhe _
Government of the Ph;hppmes requested to grant the ﬁnancnal cooperatlon oit this’ pro;ect in.
the Annual Consultation with the Govemment of Iapan in June, 1988 '

In response to this reques, the Govemment of Japan has decxded to execute the Basm
Design Study on the Project for Westem Bamos Impoundmg Irngation and entrusted the o
study to the Japan Intematmnal Cooperauon Agency (JICA) JICA sent a- Study Team fo;
39 days from Ianuary 19 to February 26, 1989 for the purpose of basw study 1nc1udmg -
necessary surveymg and data collection to confirm viability of the Pro;ect as a Grant Aid

Program of Japan.

Through field surveys, dlscusswns and exchanging views. thh the Phlhppme e

officials concerned, the Study Team _grasped the local s1tu_at10n and basic lines of the
Project. ' ' '

This Project aims at Iiﬁing up the level of the present low agrieultural 'produetivity and

contributing to promotion and prosperity of regional economy through the development of
irrigation agriculture with reservoirs and their related gravity 1rngat10n systems in the B
existing unstable rainfed crOpplng area along the Bulsa River in the west of Tarlac |

Municipality, Tarlac Provmce Another aim is to indicate a preceedmg examp{e of reservoir .

itrigation system (o the Small Water Impounding Management Prolcct (SWIM). which is
going on under the supervision of the Department of the Pubhc Works and Htghway all

aver the country

The objectwe area of the Project has been left behmd the large scale. agricultutal and
irrigation projects (i.e. the Balog-Balog Multlpurpose PmJect and the Pampanga Delta

Development Project} w:th the reason of its geographlc and topographlc conditions, and - - 7'

been compelled to engage in the smgle cropping of the ramfed paddy. Thus farmers of thls N
area conceive a desire to provide the irrigation systems for the area, ' |

—ji—



It has been- conﬁtmed that thc whole beneficial arca by the Project is 1,670 ha
j mcludmg 1 030 ha of the net 1mgat10n area.

Thé iﬁaiff "cb’né'ti*a'int on the agr'icultuml productidn is the lack of the stable water source for
cmp cultlvatmn It is, therefors, strongly desired to develop new water sources. The most

L effective and economlcal method of water sources development for the Project Area is the

- "_full utlhzatzon of the surface water for double cropping in one year through the new

constructlon of reservmrs and telated 1mgatlon systems.
o Constmcnon of rescrvmrs has no critical problems from both tcchmcai and
| economlcal points of view. '
Wll]’l such constructions, it is expected that the agricultural production of the Pro_;ect
Atea makes rap;d mcrease thus the Tevel of the farmers i income would be substantially
_ xmproved -

Smce the Pro;ect Area is located at about 120 km north of Manila, the Capital of the
_ Ph:hppmes, and access1ble through the national road, the demonstration effects of the
_ reservoir 1rr1gatzon systcms as a preceeding project of SWIM can be easily expanded in the
. country '

Si.'d_e by éid_e with the field surveys by the Study Team, land acquisitioh negbtiation for the

" dams and réscrvoirs ‘of this Project has been undertaken by the Government of the

Phlhppmes and is progressing substantially with the pOSlthB support of the local farmers.
There s good hope that the thmg will succeed.

'Upo'n' cbrﬁﬁletion of ;the fielld surveys, the Study Team has performed analysis on the
~_collected data as well as rev1ewmg the F/S report by the NIA and prepared the Basic Design
: Study Report {draft ﬁnal) on ihxs Pro_)ect in May 1989.

- The Pr()jeci component to be undertaken by the Govcmment of Japan has been determined
as enumerated hereunder on the basis of the ‘request from the Government of the Philippines
' 'and careful rev;cws by the Study Team on their necessity, technical feasibility, and
economlc vxabxhty

—iii—



3)) Dams & reservoirs conétmdﬁbn :

Name Daﬂ_&He_igﬁi - Dam Crcst Lcngth Gross Storage Capacﬁy

B ) (m)'. . Maw)
Mangillog 193~ J0as . 32
Bulelatio 103 . 2150 - 0.73° -
Pangassa . 173 1950 . L1
Balnges 242 - 2080 . 182
Total . o eS80
2). Irrigation systems'wnstrhctioh
Name o Total Canal Length Imgatmn Area . |
Mangillog main irrigation s_ys_t'em 10.32 o 360 i
Bulelatin main irrigation system 158 ' o 120
Pahg_asan main irﬁgation-sy_stem 3.3 200_' _
~ Balnges main irtigation system $.80 350
Total | 2383 - 1,030 ¢
3) Bridge construction

‘Bu]san'ver bﬁdge_: length: 225 m, effect_iﬁe_width:‘ 3.6m.

' For the constmcnon of these fac;lmes the constructxon plan of earth work of dams has been' , ' =

dccxded on the basis of effectwe uhhzatxon of heavy machmery thle manpower 15 malnly o |

adopted . for the construction of the irrigation canals. Since the construcnon works for each" _
dam and irrigation canai works can be proceeded synchronously and all of the works will bc: o
completed within 12 months. :

JICA sent the Study Team to thc Phllippmes for explananon and discussron on the Basw o
De31gn Study Report (draft ﬁnal) o the iject for6 days from May 15 to 20 1989; After-i' S

series of discussions, the basic demgn on the above menimned facﬁmes proposed in thc o

draft final rcport has been agreed in prmcnple toward the reahzatlon of thc Pro_ject

The benefits resulting from the irhplementaﬁonbf the Project are sum_ma’fized as féi'lbvés_:' ORI

~jy—-
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- a]ong the- 1mgahon canals and access roads will contribute to encouragement

: meg to the stabie nngatlou water supply through irrigation systems from

the reservmrs, the p'tddy producuon of 1,030 ha in the wet season will

7 ' highly mcrease and become annually stable by faking off low level of
- unstable ramfed paddy producnon ;

Storage of tain water in the reservoirs at the end of the wet season ensures to

- _cult:vate around 840 ha of the dry season corn which will give high retuns.
'I)wermf' ed crop’ production in the dry scason, therefore, will largely
' mcrease Also, created agneultuml employment oppoﬂumty in the rural area
_dunng ‘the dry season contnbutes to the settlemcm of farmers and the
’stabnhty in thezr hvehhood in the rural soc1ety ; |
'The reservous will play the role of an 1mporlant ex.dmpie as precedence to the
. nationi- wide SWIM Project and considerably contribute to the promotion of
- ;heSW[M prglﬁm implementation ;

The construction of the Bulsa River bridge solves the isolation problem of
niral barangays extended in the southern part along the Bulsa River in the

- wet season. ‘It is expected that it contributes in the promotion of wide
communication among the barangay members throughout the year and

provide the foundations of the equ:table development of the rural areas

: concemed

"Improvement of road networks such as the operaiion and maintenance road

_ of an_mteﬂslve farming practice and in expansion of transportation for the
" agricultural input materials and the agricultural products.

 This P‘toj‘_e(:t is expected to offer the above mentioned substantial benefits, wide effects and

* impacts, and its-operation and maintenance plan is prospected to be adequate and feasible.

. I'n,_'th_'is: context, it is recommended that the Project is viable and worth execution under a

GrantAzd Program of Japan.

The approx;mate amount of Pro_;ect cost to be borne by the Philippines under a Grant Aid

V'Program of Japan includes about- B 4, 500,000 for construction of terminal canal system,
' about 1’-‘ 7, 500 000 for land dCC[UlSlthIl and about ® 3,000,000 for head office and project
_ofﬁce expenses It is reported that the Department of Budget and Management has prepared

the. budget for land acqulsltion On the other hand, the budget for construction of terminal

_canal system and for head office and project office expenses will be prepared by the NIA
L aﬁer recelpt of the Basu: De31gn Study Report



Thc executmg agency of this PIO_}CCt is - the NIA In the NIA the'W _steméBarrzos :
Impoundmg Imgatzon PmJect Ofﬁce (WBIIPO) shall bc orgamzed under the supcrvmmn of S -
the assistant admmistrator for P:o;cct Developmcnt and Implementatlon “At the sariie. ti _,e_ | _
the Steermg Commﬂtee and the 'I‘echmcal Cominiltee whlch were orgamzcd at start of B'islci-_' ;
Design Study are further strcngthened to support the WBIIPO and to ensure smooth _f-

nnplemcntauon of the Projoct

After completlon of this Pro;ect the NIA is responsnb}e to carry out the opcratlon ‘and
mamtcnance of the dams reservoirs and rcIated irrigation systems Dunng the peric d" the
NIA will undertake trammg and guxdancc for the Q&M to the Tarlac Provmmal Govemmont' -
staffs as well as: to farmers 1rr1gators orgamzatlon whlc'n wﬂl be orgam?ed at the o
1mp1ementatxon stage of the Pfoject.” PTe S e B : e T
Upon the progress of skﬂlfulness of' the Tarlac Provmc:al staffs, thc O&M works on | _' _

¥

the mam facilities i Le. dams, reservmrs will be gradually transferred to the Tarlac Provmmal

Government from the NIA on the Judgement by the NIA The O&M works on thc 1mgatlon v
systcms also will be transferred from the NIA to the fanncrs 1mgators orgamza_ ion i "
the achtcvcment of systematization of the orgamzat;on on the bams of the judgcm il

NIA. The operation and mamtenancc of thc rcsorvmr 1mgdtxon systems sha]i be made S

pnnczpally by the farmers 1rr1gators orgamzaﬂon w1th tcchnnoal support and coordmatlon L
from the Tarlac Provincial Govemment and the NIA T '

The annual opsration and mamtenance expenses for the dams and 1rr1gatlon systems '
(including dredgmg, weeding, etc.) are estlmated to run up to R 250 000 Such cxpenses '

will be accommodated from the collected fund as the 1mgahon fee from members of the S

farmers irrigators’ orgamzatlon "1t is estimated that the annual 1rr1gatxon fee is P 350 per.

“one farming household (1.5 ha in avcrage) Whlch is less than 5% of the farm mcome o
prospected at full developrnent stage of the Pro;ect Thcrefors its payment wﬂl be acceptablc
by the beneficial farm households ' T s

After complction of the Project thc followmg is recommendcd for reahzatlon of the effectwc i
operation and mamtenance ' Ll _: |
1) 'Tcrmmai 1rr1gatton system should be constructed for dams and 1rng&tlon S
facilities to fulfill their function firmly as early as poss:ble '

2)  The NIA the Govemment of Tarfac Provmce and Tarlac Mumcipahty s‘houldf o
establish the coordmatlon body among themsctves Tho coordmatton body : :

—vi



3)

I éﬁéu]d_ér:génize the_far'mer's_' irrigators’ organization for beneficial farmers to
" operate éihd_'lﬁ_aint'aiﬁ dams and irrigation facilities and manage water use.
' __'The NIA ‘the Government of Tarlac Prov'in'ce and Tarlac Muaicipality should
' ._gulde the farmers irrigators’ orgamzation on the operation and managcmcnt
N 'of the irrigation systems and the regulat:on of water use.

—vi—
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- CHAPTER t INTRODUCTION

The Government of the Republ'ic of the Philippines cstablished the Medium-Term National
Development Plan (1987 - 1992) in November, 1986, making sincere efforts to achieve the
immediate economic recbvery and contributing economic growth in the future,

The goals of this plan aim for the (a) alleviation of poverty, (b} generation of
employment opportunity, (c} promotion of equity and social justice and (d) attainment of a
sustained economic growth. _

High priorities among the development targets are given to the agriculture and rural
development for improvement of poor farming income through enhancement of agricultural
productivity and increase of the employment opportunity in the raral area.

In line with the said national development plan, the Regional Development Council of
Central Luzon (Region 1I) decided the Medium-Term Central Luzon Region Development
Plan (1987 - 1992) tc cover the whole Central Region in which imbalance is remarkable
between the urban area under rapid industrialization and the rural area left undeveloped.
According to this piari, the development strategy for Central Luzon is to rectify urban-rural
disparities or imbalances in the incomes, public services and facilities and development of
both spatial and sectoral aspects, so that well-balanced development of the agriculture and
industry of this region can be achieved.

It also indicates that the agricultural development plan involves diversification and
intensification of the agriculture, improvement of the distribution system of agricultural
products, and expansion of high-yield variety, in addition to improvement and expansion of
the irrigation faciiities.

In line with the Medium-Term National Development Plan and the Medium-Term Central
Luzon Region Development Plan, the National I'rigation Administration (N1A) established a
reservoir irrigation development plan and finalized the development project for the Western
Barrios area along the Bulsa River in the west of Tarlac Municipality, Tarlac Province in
April, 1988. Althoﬁgh the area is located in the vicinity of the fertile granary of Pampanga
and Nueva Ecija Provinces in the center of Luzon, its agricultural productivity is still
stagnant at a low level of a rainfed agriculture because of insufficient provision of irrigafion
facilities. '



On confirming its technical feasibility of the project and the urgent need of its
implementation, the Government of the Philippines requested to grant the financial
éooperation on this project in the Annual Consultation with the Government of Japan in

June, 1988.

The request is for the purpose of irrigation and roral development for 1,670 ha of the

Western Barrios area and includes the following project components :

1) Dam and reservoir 4 places

2)  Irigation canals 15 kms .
3) Rural facilities 14 places (involving assembly hali, storage, eic.)
4)  Others Road, bridge, agricultural machine

In response to this request, the Government of Japan recognized that a reservoir irrigation
development is the most important study subject for this area and has a high priority among
the above requested components and decided the characteristic of the Project to be a
reservoir irrigation development excluding social facilities and agricultural machine, and to

conduct the Basic Design Study on the Project.

The Japan International Cooperation Agency (JICA) sent a study team headed by
Mr. Yoshiro Okamoto; Senior Engineer, Agricultural Structure Improvement Bureau,
Design Department, Ministry of Agriculture, Forestry and Fishery to justify the Project asa
Grant Aid Program of Japan for 39 days from January 19 to February 26, 1989.

After a series of study and analysis on the collected data and the field survey results, the
draft final report was prepared in April, 1989.

JICA sent the Study Team to the Philippines for explanation and discussion on. the draft
final report on the Project for 6 days from May 15 to 20, 1989. Afier a serics of
discussions with the Philippine officials, the basic design proposed in the draft final seport
has been agreed in principle. | |

This final report has been prepared with refinement and amendment of the draft final report
and printed in Japan. (The members of the team, field survey schedule, member list of the
Philippine officials concerned, and minutes of meeting are atiached in Appendix.)



2.1

CHAPTER 2. BACKGROUND OF THE PROJECT

Outline of the Agriculture

The agriculture of the Philippines is about one third of the Gross National Product,
and the agricultural products including processed products reaches about 60% of
the total export amount. Principal crops include rice and corn for foods and

coconuts and sugarcane for the export,

On the other hand,. of the total popul'ation of 52.09 m.illio.n of the Philippines as of
1983, the agrrircult.t‘lr.ai population is 22.72 million (about 48%) and the agricultural
labor force occupies about 50% of the total labor force. In this way, agriculfure is
an essential sector in the Philippines.

As for the family income and expenditures in the year of 1985, the average for the
countiy’s total number of families of 9,847 thousand in 1985 was B 31,052 of
family income, ® 26,865 of family expenditures.

The average amount of the total rural family number of 6,121 thousand was P
21,875 of family inco_mé, P 19,397 of family expenditures, while the average for
the total number of urban families of 3,762 thousand was P 46,127 of family
income and P 39,134 of family expenditures. Thus, the rural families have a
living standard half or less than that of the urban families.

In the Philippines, the poverty line is defined in terms of a nionthly income

required to satisfy almost 100 percent of the nutritional requirements and basic

- needs of a family of six. In value terms, the poverty line is estimated at R 2,382

for nationwide families, ® 3,282 for the National Capital Region (NCR), and B
2,285 for the outside of NCR, or ® 2,912 for the urban area, ® 2,066 for the rural

. area, respectively.

According to the statistics of 1985, however, about 60% of the total households is
below the poverty line, of which about 70% is concentrated in the rural areas. In
this context, development of the agriculture and rural areas is considered important

also for relief from the poverty.



2.2

The 1983 statistics shows that the total atea of cultivated land is 11.25 million ha
(about 38% of the land), of which 7.85 miltion ha are for single cropping while
3.4 million ha for perennial cropping. The land ownership pattern includes about
40% of tenant farmers, and the national average farm size is about 3.6 ha,

For the production amount, rice has achieved 2.5 tons/ha due to infroduction of
the high-yield variety while comn productwn though important as foods and
forage, is as Jow as about I tonvha. About 300 thousand tons of corn {10% of

the consumption) are imported annually.

At present, farmers tend to rely on rice cropping because it offers the most stable
income source and the self-sufficiency of rice produchon was achleved roughly in
1970s, In future, improvement of the farmer's income will be made ihrough self-
sufficiency of forage crops, prod\iction' increase for export crops, and other

promotion of diversified cropping. -

Medium-Term Nationa'l.l)cvclopmcnt Plan (1987 - 1992)

With the ultimate aim of the development focused dn_(l) alleviation_bf poverty,

'(2) creation of the employment opportunity, (3) prommion of the equity and

social justice, and (4) the attainment of sustainable economic growth the
Government of the Phlhppmes has put the top priority on agriculture and rural
development. For short-term, the Government has preferred the development
strategy fo concentrate on the small-scale labor-intensive infrastructure pr(');iects
such as feeder (farm) roads, communal irrfgation systems, school -buildings and
mural water supply basically for the rural farm areas with stress placed on

- stabilization and improvement of the rural incomes. - Also, other'laboi'-imensive

development projects such as reforestation, sced production and distribution of
planting materials are emphasized.

In the medium-term, an employment-oriented, rural-based develbpment strategy

will be implemented to direcily address the goat of poverty alleviation and
equitable distribution of benefits. '

.._4_,_



2.3

B Another'aim of this plan is to reduce the poverty families to 45.4% of the total

number of households. Particulhrly, in the rural areas, reduction from 63.7% in
1985 to 48.1% in 1992 is planned.

This plan intends to achieve the annual mezin growth rate of 6.9% for GDP; 5.8%
for ag'ricultufc, forestry, and fishery; 7.6% for manufaciure, 4.8% for mining and
quarrying 16.5% for construction; 8.4% for electricity, gas, and waterworks; and
6.6% for services.

Central Luzon Region Dévelopment Plan (1987 - 1992)

Céntm_l Luzon Region will maintain to be a major agricultural area and the primary
sector will thus play the principal role in achieving growth and development for the
region. However, this region is located nearest 1o the National Capital Region,

Manila and is expcnencmg concentrated industrialization and populational

movement. Accordmgly, despite the region has the largest plains in Luzon, the
agriculture sector of this region is deteriorating and nearing the margin to absorb
the labor force. In the future, the industry sector will play a role of pushing the
regional growth. The development strategy for the region has been established on
the basis of the consideration of the above features.

The basic strategy for the region consists of rectifying imbalanced distribution in
the levels of development and income between rural and urban areas. In other

- words, the center in which the rural areas grows in tandem with the urban areas is

established in several places of this region. This is expected to vitalize the
economic activity of the region.

The measures to enhance the role of private sectors for development will be taken.
Such measures include reforms of fiscal and price policies, zoning regulation,
improvement of efficiency of communication, improvement and expansion of

: transpozfati'qn and infrastructure will enhance ef ficiency of the market economy.

The growth and income-generating capabilities of agriculture shall be intensified
through high-yielding crop varietices, multi-croppings, adequate production inputs,
sufficient infrastructure support, cheap credit, and an efficient system of niarkcting
and distribution of agricultural commodities. Commodity specialization shall be



undertaken on a selective basis in arcas with known potentials for contributing to

shost and long-term agricultural growth,

The agricultural development strategy for the region includes the followings:

(1)

(2

(3
4)
(9

6

M

‘Continuation of agricultural developmeht through intensification and

diversification in agricultural production. Agricultural commodity
specialization by a selective area-wise basis. Application of advanced
technology and expansion of the capacity-of agriculture-related institutions
{research institute, extension WDrks, cooperative production, marketing
ﬁnancmg) spec1ﬁcaﬂy for Nueva Ecija, Tarlac, and Pampanga Provinces for

the purpose of i mcreasmg the agncuitural production.

' Self—sufﬁczency of agr;culturai producnon et to marketablhty Since the

surplus market for agricultural production will be induced by mcrcasmg the
degree of commercialization of agricultural products, mdusmai utilization of

' these products will also be promoted.

Development of low cost and home-level processing technologies for

agricultural products for the pufpose of increasing the farm income:

Improvement of marketing and distributing systcms in the region to increase

the share of the farmer's coopcmtwe association.

Promotion of dlssemmatxon of 'seeds of high- yleld vanety, femhzer,

agncultural chemicals and biotechnélogy.

Stress on expansion of the irrigation facilities, improvement of soil and
irrigation watcr management, and extension of post- crop ‘treatment
technology.

Promotion of development of natural resources while considering .
conservation of resources for the preservation of the regional economy:
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“The following items are existing problems for the development of this district:

Persistence of low-income and poverty in the rural areas,

Fluctuatlon of the agncultural productlon from year to year

_' Siow down of the mdustnal growth and the low levei of pnvate investment,

Worsening of the social condition and growing insurgency in the ural area,

Damages fo the effective utilization, maintenance and management of
infrastructure caused by frequent floods,

Deforesiation zmd abuse of natural resonrces,

'Contmued rchance on economic snmuius provided by the mdustncs sensitive
" to tentative influences (such as the US mlhtary bases and export processing

zaone),

The final goal of the regional development is set as the following items:

W

@

TO)
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Uplifting of the general welfare of the population,
Higher rural income,
Greater economic $él£reliancc,

Sustained increase in agricultural production and productivity,

- Accelerated industrial development,

Self-sustained economy in areas dependent on impermanent influences,
More efficient, effective and equitably distributed social services and
facilities,

Prevalence of positive social and moral value, and

Enhanced environmental protection and optimum land use.

In lmc w1th thc regional development plan, irrigation projecis have been
h estabhshed by the NIA for the total beneficial areas of 16,433 ha in the Provinces
" of Nueva Ecu_a, Tarlac, Pampanga and Zamba_les. The contents of these irrigation

projects are construction of irrigation facilities and establishment of CISs. The

" Western Barrios area is not included in these beneficial areas.
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’lhe NIA is also putting into effect the plan of constmctmg the Balog~Balog multi-

purpose reservoir in the upper seaches of the Bulsa River to secure stable supp]y
of irrigation water of about 40, 000 ha to the eastern patt of Tarlac Province, But
the Westem Barrios area is located at high elcvatlon terrain and not included in the
beneficial area by this plan, and thus feft behind in n'ngahon development

Qutline of the Request
Circnmstances of the Request

It is the earnest desire for the local farmer living in the Wesiem Bamos area,
Tarlac, Tarlac to establish irrigation resefvoirs and irrigation systems nccessary for
a year round cmppmg and to 1mprove mfrastmcturc aiming at the alleviation of
poverty, increase of farm mcome and uphftmg the hvmg standard of local

populace.

The NIA submitted the prcfeas:bnhty report on the dcvelopment plan of the above
area to the Departmcnt of Budget and Management (DBM) in October, 1987. The
DBM proposed to the Natlonal Economtc Development Authonty {(NEDA) for
funding in the implementation of the pro_|ect The NEDA, however, recommended
to the NIA that a feasibility level study should be undeﬂaken and the project be
backed up with a more detailed data. :

With the recommendation from the NEDA, the NIA, the DBM and the Tarlac
Provincial Government discussed on the small water 1mpoundmg 1mgation project
for rainfed areas in Sula Villa Agﬂpay, Moriones Barangays o construct dams
and reservoirs across the tributaries of the Buisa River for wet and dry season
irrigation. As a result, the agréement among the above thr_ee agencies was
concluded on February 28, 1988. According to the agreement, the following was
decided : '

(1) The DBM, as the coordinating and facilitéting agency, shall perform other
admmrstratwe functions as well as the release of ftmds for pro;ect prepatatmn
and 1mplcmentat10n and coordmate and. monitor project status and
accomplishments.
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(2) TheNIA, as implementing agency, shall undertake the feasihility study and
‘implementation of the project, implement programs to strengthen the existing
Irrigators’ Association and organize additional Irrigators’ Association in the

new area of the project.

(3). The Goﬁem’_ment of Tarlac Province, as one of the implementing agencies,

_ shall spearhead the delivéry of support services for the agri-institutional

development component and coordinate with the concerned government and
private agencies in the province. ' '

The NIA conducted the feasibility survey on the project in a short period and
completed the feasibility study in April, 1988, and soon after submitted the

" Feasibility Study Report to the NEDA.

After the evaluation of the Feasibility Study Report on the Western Barrios

Impounding Irrigation Project, the NEDA has judged that the project is one of the

most important project along with the National and Regional Medium-Term

Devélopment Plan, and has a high priority for. i_ts_urg'e.nt_i_mp.lementation, therefore, .
offered to the Japanese Governmeant for possible financial assistance under the

Grant Aid Program in the Annual Consultation between the Government of the

Philipﬁines and the Government of Japan in 1988.

Contents of the Request

The contents of the request from the Government of the Philippines are as follows:

1. Dams and Reservoirs, Appurtenant Structures: 4 places
Dam Height Crest lenglh' Storage Volume

(m) (m) {thousand m¥
(a)  Mangillog 17.7 845 3,216
(b)  Bulelatin 8.8 210 725
(0 Pangasan 18.0 210 1,027
(d)  Balnges 19.2 185 1,819

2. Irrigation Facilities : 4 systems
(a) Mangillog area: 5.4 km long ( Main Canal)



- (b} Bulelatimarea: 1.8 km long -
(c)° Pangasanarea:  2.2kmlong -
(d) Balngesarea: 5.6 km long

Institutional Development Fami{tm & Machine

(@) Construction of four (4) Barangay Halls (l(} m x 20 m each)

(b) Constmctwn of four (4) Grain Warehouses ( 15mx30m each)

() Supply and Instaliation of three (3) Mini- Hydro Generators at Dam
Sites ' S S

(d) Supply and Instal]auon of three (3) Paddy Husks Generators in

- - communities:

Other Supportmg Facnhnes _ R _
(a) Construction of two (2) Tcmporary Bndges crossmg Bu]sa Rlver
(b)  Construction of 2,700 meters long community Road
{c) Supply of seventeen (17) numbers of R_éap_er s

(d) Supply of twelve (12) numbers of Thresher

(e} Supply of ﬁi{énty eight (28) numbers of Dryer

(f)_ Supply of one '('l_) Rice Mill
{g)  Otherequipment

Note: The beneficial area kof the project is 1,670 ha in the Western Barrios

arca.
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CHAPTER 3 OUTLINE OF THE PROJECT AREA

Location .

- The ifi‘éj(:_pt_ Arca beloﬁgs 2_6 the.administraﬁ?e j'hr_iédiction of Tér_lac Municipality

in the Province of Tarlac, and is located about 20 km west of the center of Tarlac

Mutiici_pality_. o

_An envelopcd area which inctudes the PrOJect beneficial area and the respective -
' 'watersheds of four damis and reservoirs to be constructed at the Mangﬂlog,
: Bulelatm Pangasan and Balnges tributaries of the Bulsa River is situated between

North Latitude 15° 22" and 15° 37 and East Longitude 120° 22 and 120° 30, Its

' land eIevauon is lymg between 70 m and 762 m above sea level.

.Thc V'Prrbjéct .beneﬁc'ial area is 1, 670 hé. of' the rainfed paddy field wifh’ a gentle

_ slope cxtendmg on the left and right banks of the above tributaries of the Bulsa

Rlver

- Access to the Prcgect Area is through the. lmkmg barangay ;oads to the Lagawa-

Burgos provmcml road which is stretched west {rom the center of Tarlac

| Mun1c1pahty W1th a lcft turmng of Natlonal nghway No. 3 ongmated from

Mamla

A_d_ministratidn and Population

Tatlac Provirice is located approximately at the center of Luzon and belongs to the

- Region I1I, Central Luzon. This province is surrounded by Pangasinan Province

to the north, Nueva Ecua Province to the east, Pampanga Province to the south

.and Zambales vamce to the’ west. The Provmmal Government lies in Tarlac

Mumclpahty, about 125 ki distance via National Highway No. 3 from Magila
and-about 127 km from Baguio City.

The land afea of ‘the Province is 3,053.4 km? and the population is 688,457

(1980) with the population density of 225 persony’km?2. Of the population, 14%
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fives in the urban area while 85% i in the rural area. There are 17 mumc:pal:ties in
Tarlac Province, which are furthet divided into about 508 barangays (thc smallest

unit of the administration).

Tarlac Mummpahty has the iargest population (175,691 as of - 1980) among the
. municipalities in the Province, with. the land area of 936 km2 and populauon
density of 188 persmxs/km2 A 16% of fhie popu]atxon is in thc urban area while
'84% in the rural area. The future populanon is predicted as follows on the basis of
the population census: {data: Socio Economic Profile, Tarlac 1986)

' "Tal;lacPrdvinoe o Ta:lac Mumcapahty
Yew | Ubm  Rual  Tol | Uben _Ruml_ Total
1980 103,223 585234 688457 | 28267 '_-14'7_‘,4‘23_ 175891
Jos0 | 165343 662335 821678 | so6d4 161249 207,893
2000 215930 748,324 964,254 66138 194215 260,353
2010 267,813 803,217 1,07L,030 | 82,030 212,999 295,029
s020 | 310285 833667 1,052952 | 97,090 . 25,345 322,435
2030 371,623 848261 1219884 | 113,005 231,762 344,767

The undeveloped area strctchmg in thc western 'mlly zone of Tarlac Mumcapahty is
normaiiy called the Wcstern Barrios area, whlch mcludes 12 barangays (Burgos,
Iba, Labney, Lawacamulag, Lublgan Maamot, Mababanaba Monones Pao, San
Juan de Valdez, Sula, and Villa Aghpay) This area is located about 10 to 30 km
west from the center of Tarlac Municipality.

The Western Bacrios artea has a land area of 333 km?2, and a ;Sapﬁlétion of 14,211
(1982). When a population growth rate of 1,27% in average of the rural area in

Tarlac Municipality is applied, the population in 1990 is estimated to be 15,720.:

The barangays covered by this Project are six, that is, Iba, Mababanaba,
Moriones, Su_]a, Lubigan, and Villa Aglipay. :

The future population of barangays covered by the Project may be predicted as
follows by applying the above population growth rate: |
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* Barangay 1982 1990 1995 2000

Iba 2513 2,780 2,961 3,154
Mababanaba 2,064 2,283 2,432 2,590
Morionies 1,264 1,398 1,489 1,586
Sula o 981 1,092 1,163 1,239
Lubigan - 555 614 654 697
Villa Aglipay 2,459 2,720 2,897 3,086

Total 9,842 10,887 11,596 12,352

From the abbve, the population benefited by this Project is estimated to be 11,000,

Meteo-Hy'drolo'gY

Climate of the Pro_;cct Area is classified to bé the first type of the Philippine

Climate, whlch has the wet season from May to October dominated by

southwestérn monsoon and the dry season from Novembeér to Aprll dominated by

' northeastem monsoon

As is'kndwﬁ from twenty-year data of the PAGASA Hacienda Luisita Station, San
Migucl,_Tarlac, the annual rainfall is'3;455 mm in thé maximum (1972),
1,291 mm in the mifimum (1973), and 1,857 mm in average. The six-month
rainfall depth during the wet season is 3,094 mm in the maximum (1972),
1,143 mnt in the minimum (1973), and 1,668 mm on the average. In this way,
the rainfall is substantial in the wet season and decreases extremely in the dry
season. .

" The mean annual temperature is 27.2°C and monthly mean temperature is highest

at 29.1°C in May and lowest at 25.3°C in January., The mean annual evaporation

is 1,780 mm and the monthly evaporation is largest at 215 mm in February and
. smallest at 102 mm in August. The mean annual relative humidity is 70% and the

iﬁonthly relative hufnidity is highest at §2% in August and lowest at 57% in April.

* Typhoon is most frequent in June and November.
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The discharge of the Bulsa River was observed at Vlea Aglipay with 405 km2 of
catchment area from 1960 to- 1973, ‘According to the data, the mean annval
discharge is 31.1 m3/sec, the mean monthly dlscharge is highest in August at
130.3 m¥sec, lowest in April at 4.5 m¥sec. Duting four months fmm June to
September, the mean monthly discharge is higher than mean annual _Qischarge and
is lower than 10 m¥/sec during five months from December to April. -

Topography and Geology

The north and the west of Tadlac Provmce is an extendmg ailuwal plam thh sandy
and sxlty soils, while the west and the northwest comprises the rollmg and hilly
elevated zone on the eastern outskirts of the Zambales Mountain Range.

. The Bulsa River ongmatés in the said western mounitain range in'which the ﬁighest
i the Dome Peak of EL. 1,670 m, running down through the steep slopc area
- and enters in the middle reaches of the gentle hilly area at Balog Balog It passes

through around cemfal portion of the Projeet Area from the west to the east and

joins with the O’dennell River in the V;mmty of the urban center of Tarlac
Municipality, and changes its direction to the north and crosses the provincial
border with the nottheast of Camiling. Finally it joins with the Agno River and
flows into the Lingayen Gulf. -

The province involves also a basin of the Pampanga Rlver to the southeast in

which it is pamally submerged in flood season.

The Western Bamos area mc]udmg the Project Area is ehamctenzed by the
undulating or rolling topography where rainfed farmmg of rice and goat grazing
are prevailing. The widih of the Bulsa River i in the Project Area is about 200 mto
280 m, and an average river gradient is 1/400 with rich deposﬂs of sand and
gravel.

The Pro_}ect Area is formed by the Pre Mmcene roeks The oldest ones are:
metavolcanic rocks and uliramaﬁc complex wh:ch cons1sts of gabbro and
peridotite with other mmﬂar l]thologzcal_um_ts Basa]t or diabase ﬂows are :
considered as a regional bedrock, ' _

The ultramafic complex forms the core of the Zambales Mountain Range and
outcrops to the west of the reservoir area. The main rock types of this complex are
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ﬁéridotite with som_c-_other similar lithological units and gabbro which occupy a
fair]y wide s’e_ction of the watershed of Mangillog.

*The middle and lower Miocene or Oligocene sediments with some limestone are
unconformable which cover the eastern border of the oldest igneous rocks.
Dﬁ}ing the Miocene-Pliocenic orogenic movements, big masses of diorite with
intriéaﬁ;d nets -of dikes and leucratic apophysis intruded the pre-Miocene

- formations.

Diorite Complex is the most widely spréad formation further upstream of the
Project Area which undetlies the Balog-Balog Multipurpose Dam and its reservoir

~area. This igneous plutonic complex is a rock series in which variable

mineralogical composition and field relationship suggest different stages of
intfusio_n. ' _

Later, other clastic sediments represented by upper .to lower Miocene
coriglomerates and cléystones (Taﬂac, Malinta and Moriones Formations) cover
the outer border of the eastern Zambales. ‘A thick sequence of Malinta, Moriones
and Akskitero Formations covers the proposed damsites and reservoir areas. -

Around th¢ Zambales boundaries, the Pliocene to early Quatemnary volcanic
activities-were very strong. The quaternary volcanic (andesite flow and
pyroclastic) are distribhted'up'stream of the Bulsa River. This rock is widely
spreéd upstream of the Prbject_Area and forms prominent peaks of almost vertical
walls and is sometimes in fault contact with the intrusive diorite, Dacite and
andesite plugs and dikes with pyroclastic sediments, siltstone and tuffaceous
agglomerate aré present in the Project Area (Bamban Formation) covering widely
the oldest cutcrops mainly at west and southwest of Tarlac.

The recent deposits include terrace deposits and alluvium. The terrace deposits
form wide plains along the meanders of the Bulsa River. Thesc deposits are silty
or sandy gravel with boulders, covered by silty sand or silty clay which are
normally cultivated. The alluvium consists of well graded and lithologically
assoried sandy and gravel deposits which are abundant in boulders. Fines are
practically absent.

Soil, Land Use and Land Resources

-The soils of Tarlac Province consist of fine sandy loam, loam, and clay loam and

is suitable for agriculture. - Paddy cropping is mostly in the wet season and, where

~ irrigation water is available, paddy, corn and sugarcane are planted throughout the



year. Acc.ording tothe land survey data of Tarlac Province, land use in the

province are as follows:

1. Public forestry - 123,738 ha
2. - Crop cultivation land 104,768
3. Fishpond ~ 852
4. Swamp 672
5. TPasture " 4,668
6. Others . 70,647

Total ' 305,345 ha

On the other hand, the land resources as irtigation arca of the Project have been
identified as 1,167 ha in gross and 1,030 ha in net because of topographical

constraints. -

Irrigation Area (ha)
Name of Reservoir - - Gross ‘Net
Mangiliog 400 360
Bulelatin B 13T 120
‘Pangasan " 230 - 200
Relongs 40_0 : 350
Total - 1,167 1,030
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' ‘-A’gricultu re -

Tafléc Provirice is supported basically by agriculture. Major foods are produced

and comr'n'e'rcial c¢rops are cultivated. Stock raising and poultry farming are also

active. Rice production is made on 39,760 ha of irrigated land and 33,100 ha of

rainfed land, a _td_tal of 72,880 ha. The total rice production is 1,362,900 cavans

(1 cavan = 50 kg).j The number of farming household is 62,071, Rice cultivation
in Tarlac Municipality is as follows (1984):

Irrigation farming land : 9,700.'!15 ‘582,410 cavans of paddy

Rainfed farming land 3,680 ha ' 168,360 cavans of paddy
Total 13, 380 ha 740,770 cavans (37 038 tons)

No of Rice farmmg households 22,883

Production of other foods includes 3, 495 ha for rootcrops such as onions, camote,
gafhc and peanuts, 2,018 ha for fruits and vegetables, 3, 404 ha for beans and
greens, 2,290 ha for corns. The amount of corn production is 2,111 tons.
Commercial products include sugarcane (12,600 ha), with the amount of
production at 819,000 piculs (1 picul = 60 kg). -

The communal irrigation systems which are being handled by the NIA are located

in45 barangéys and total registered area is 7,341 ha in Tarlac Municipality. There

exist 2 communal irrigation systems near the Project Area. One is the Iba-Sula
irrigation system (250 ha), the other is the Lubigan irrigation system (175 ha). In
both double cropping is partly practised. In Tarlac Municipality, there are 60
registered deep well pumps and 360 shallow well pumps which are being used by
a total of 87 bérangays_.

All of the planned net irrigation area (1,030 ha) of the Project is cropped with
rainfed paddy during the wet season and not-cultivated during the dry season.
Accordingly, the present cropr intensity is about 100%. Average yield of paddy is
2 tons/ha, and it remains at considerably low level in comparison with 2.67

“tons/ha of the nation-wide average (1986).

As for rainfed farming, transplanting is made {rom June to September and

_harvesting from October to middle December, and agricultural labor is, of 72

maneday per 1 ha, 40% family labor and 60% employed labor. Agricul_tural labor
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is mostly required for transplanting and harvesting, which occupies 67% of the |

whole required labor force,

A 1.5 ha farm was chosen as a representative farm size in the Project Area.

Distribution of farm size in the area is summarized in the table bellow :

(Unit-: %)
Farm Size (ha)  FO L CLT  LALT  Tofal
- 0.5 0.7 1.3 0.7 - - 2.6
0.51 - 1.0 55 12.8 2.4 - 20.7
1.1 -2.0 8.4 24.0 6.8 0.2 39.5
21 -3.0 64 9.5 5.4 0.7 21.6
3.1 -4.0 2.2 2.0 2.2 .3 - 11
4.1 -5.0 1.8 0.7 04 0.7 3.5
5.1 -6.0 1.1 1.5 0.7 0.1 3.5
6.1 - o7 - . 0.1 09
Total ~  26.8 51.8 18.3 3.1 100.0
" Note) FO = Full Owners, o
‘ L = Lessee,
CLT = Certificate of Land Tlansfer

Annual household income in the rural area was P 21 ,875 (1985) on the nation-
wide average and P 10,649 (1986) at the bcneﬁcial areé o.f the Balog-Balog
Multlpurpose Project in the middle part of Tarlac Province. On the other hand,

annual average household income in the irrigation area of this Project was P 9,573
based on the farm economic survey as shown below :

(Unit: B)
ReservoirArea Farm Income Off-farm Income | Total
Mangillog 10,175 3,451 13,626
Bulelatin 5,044 3,509 8,553
Pangasan 2,966 4,737 7,703
Balnges 4,861 : 4,049 - 8,910
Project Area 5,674 3,899 . . 9,573

Note : Farm income is of crop and livestock.
- Off-farm income is of wage, bamboo processing and bamboo
work.
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