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- PREFACE

In responce to a request of the Government of the Republic of the Philippines, the
Government of Japan decided to conducta Basic Design Study on the Project for Highland
Integrated Rural Development in La Trinidad and entrusted the study to the Japan
International Cooperation Agency (JICA).

JICA sent to i’hiiippilles a suvey team headed by Mr. Itsuro Tsuruki, Director of
Okinawa Development Office, Japan Agricultural Land Development Agency, from
December 20,1988 to January 28,1989, '

The team exchanged views with the officials concerned of the Government of
Philippines and conducted a field survey in La Trinidad, Province of Benguet. After the
team returned to Japan, further studies were made. Then, a mission was sent to the

Philippines in order to discuss the draft repori and the present report has been preparéd.

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

1 wish to express my sincere appreciation to the officials concerned of the
Government of the Republic of the Philippines for their close cooperation cxtendﬁd to the

team.

April, 1989

Kemsae Garag g

Kensuke Yanagiya
President
Japan International Cooperation Agency






LOCATION MAP

THE HIGHLAND INTEGRATED RURAL DEVELOPMENT PROJECT
IN LA TRINIDAD
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Sewage Condition in Residential Area of Zone I






A Rural Landscape of Zone 11
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A Distant View of Zone 111
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A Scene of Road Improvement at a Neighboring Site of the PROJECT Area






SUMMARY

The Republic of the Philippines is earnestly attempting to achieve economic recovery
in the short run and sustainable growth in the long run, based on the Medium-Term
Philippines Development Plan for 1987 to 1992 (hereinafter called, "Development Plan”),
which was formulated in November 1986,

The Development Plan is principally directed towards achieving (a) alleviation of
poverty, (b) generation of more productive employment, and (¢) development of agriculture in
order to promote cquity and social justice, and to attain sustainable cconomic growth. The
strategy for reaching these goals is based on implementation of small-scale, labor-intensive
infrastructure projects such as feeder roads, communal irrigation systems, school buildings,

and rural water supply facilities.

The Government of the Philippines (GOP) has attached much importance to the
Cordillera region, which has common and distinctive historical and cultural heritages, and
economic and social structures. In 1987, GOP requested that the Government of Japan
(GOJ) provide technical cooperation for a feasibility study on rural development in La
Trinidad, this development being considered vital and urgent in view of the high potentiality
of most of the Cordillera region. In response, the Japan International Cooperation Agency
(JICA), from July 1987 to November 1988, conducted a feasibility study (F / S) on the
Highland Integrated Rural Development Project in La Trinidad (HIRDP), and formulated a

development plan.

GOP watched the formulation of the Project with keen interest, and in May 1988, on
the basis of the I/ S, requested that GOJ provide grant aid assistance for realizating the
HIRDP at the Annual Consultation Meeting May.

In response to this request, GOJ has decided to conduct a Basic Design Study (B/ D
Study) on HIRDP. JICA sent a Basic Design Study Team to the Philippines to review the
Project and evaluate its worthiness for grant aid; the team was in the Philippines from Dec.
20, 1988 to Jan. 28, 1989.

After completing the field survey portion of the B/ D Study, the team continued its
analysis in Japan, and compiled the Draft Final Report of the B/ D Study. JICA dispatched a

mission to explain the Draft Final Report. The mission was in the Philippines from April 3,



1989 to April 10, 1989. As the result of the discussion meetings, the GOP has understood

the contenis of the Report.

Through the field survey and the discussions, during the B / D Study, with the
Philippine personnel concemed, the basic concepts of HIRDP (the Project) were defined as

follows :

1)

2)

3)

4)

5)

6)

The objective of the Project is to promote highland agricultuse and to improve
the living standards in the rural areas in and around La Trinidad, Province of

Benguet, the Philippines.

The Project Area is 1,420 ha, around La Trinidad and is comprised of three (3)
zones as : (i) the La Trinidad Valley as Zone I covering 290 ha ; (ii) the right
bank of the Balili river as Zone II covering 680 ha ; and (iii) the left bank of the

Ralili river as Zone 1l covering 450 ha.

The Project Area possesses a natural environment advantageous to vegetable
production, and the motivation of farmers is high. Productivity is hampered,
however, by a number of constraints : insufficient irfigation facilities, inadequate
rural roads, inferior drainage (which causes frequent flood damage in Zone I,
and contamination of village sewage). It is extremely important for these

constraints to be removed.

The shortage of drinking and domestic water in Zones II and IH necessarily
creates serious problems. Even present water sources are being progressively
coniaminated with village sewage. Suitable countermeasures should be

implemented as soon as possible.

Strengthening the farmers’ association and promoting agricultural extension are
extremely necessary for activating rural development. Within the Project Area,
fapmers’ organizations have not developed due to lack of space and facilities,
and the absence of a supporting system. Establishment of a Community Center
which would serve as an assembly and as a site for certain farmers’ activities is

strongly required.

With the removal of constraints, increased agricultural production and improved

living standards will mutually interact to benefit the Project Area. Activities vital



for agriculture and for sound rural life will be built upon the balanced corrclation
on good productivity and habitability. According, all components targeted in the
rural development plan should be kept in balance. In other words, the plan
should be an integrated rural development plan.,

The basic project design will be implemented based on the concepts listed above. An

outline of the Project is presented as follows :

a. Drainage facilitics (Zone I}

1) River improvement (3 streams) 2,500 m
2) Regulation gates 2 nos.
3) Construction of a consolidation dam 1 set

b.  Trrigation facilities (Zone I, II and I1)

1} TIntake weirs 9 nos.
2) Ponds 8 nos.
3} Storage tanks (inc. regulation tanks}) 9 nos.
4)  Small pump stations 4 nos.
3) Deepwells for irrigation water supply 3 nos.

6} Diversion conduii and supplementary conduit from

well (inc. related structure) 4,770 m
7)  Improvement of Bineng CIS irrigation facilities 1 set
8) Lateral conduit _ 23,200 m.
8} Division tanks 80 nos.

10) Improvement of distribution facilities at outlet of

Dinog-Cave 1 set

c.  Village sewage facilities (Zone I)

1) Sewage canal 2,450 m

d.  Rural roads (Zone IT and 01])

1} Improvement of rural roads 23.4 km

2) New construction of rural roads 2.7 km

~iii —



e.  Drinking and domestic water supply facilities (Zone I, iun

1) Decpwells (inc. related facilities) 7 sets

f.  Rural Community Center (Zone 1, IT and I1J)

1) Rural community centers 7 nos.

The foltowing cquipment is proposed for carrying out operation and maintenance

1} Vehicles 6 nos.
2) Equipment for implementation, operation and maintenance 1 set
3) FEquipment for meteorological observation 1 set
4) FEquipment for water quality testing 1set

In the implementation of these construction works, the number and capacity of
construction equipment to be uscd will be restricted due to insufficiency of existing roads, as
well as to the necessity of conducting road repairs required for implementing the Project.
Moreover, construction efficiency drops markedly in the wet season, when severe rainfall
occurs almost every day. Because of these conditions, 24 months will be required for
completion of the Project. If the Project is with Japan’s Grant Aid Assistance, the
construction schedule should be divided into two phases, which extend within each current
fiscal year. Estimated construction cost to be borne by the Philippines side is only the cost for
land acquisition ai 1,147 thousand pesos. This will not be a problem for the Philippines; the

amount has already been budgeted.

The term of work for the first phase will be 12 months, and construction work will be
concentrated on improvement of rural roads, drainage and other works. The term of work for
the sccond phase will be 12 months, with mainly irrigation facilities and construction work
feft.

The executive agency which will oversee implementation on the Japanese Grant Aid
basis is the Provincial Government of Benguet (PGB). Ail national agency branch offices in
Benguet shall join forces with PGB, and implementation will proceed under PGB’s
responsibility and control; PGB fuliilled its duties during F/ S, with some counterparts
assigned. Following completion of F/ S, counterparts have undertaken the task of securing

land {or construction.

...._iv._



On the basis of the above, preparations for implementating Project on the Philippine

side have already been completed.

If the Project is completed, the annual cost for operation and maintenance (O & M) is
estimated at 1,132,400 pesos. This may be broken down as : O & M for irrigation facilities
(mainly made up of pump operation cxpenses) -200,500 pesos, O & M for drinking and
domestic water supply facilities (well pump operation expenses) - 631,000 pesos, O & M for
rural community centers - 16,900 pesos, and O & M for the O & M office itself - 284,000

pesos, respectively.

The O & M cost for inigation facilities will be borne by the farmers who will benefit;
at most about 400 pesos per year will be borne by farm households that fully depend upon
pumps in the dry season. This amount is considered bearable, because it is equivalent to less
than 10 % of the incremental benefits that can be expected to accrue to the farmers upon

completion of the irrigation facilities,

The O & M cost for drinking and domestic water supply facilitics will be also borne
by the beneficiarics, as a water charge. This amount is considered bearable, as it is estimated
at 3 pesos per cubic meter of water supply, which is almost equivalent to the LTWD taking

service within Zone L.

The O & M cost for the O & M office itself is composed of staff salaries and expenses
for operating the facilities. As some of the staff will be assigned from PGB and other
governmental agencies, and PGB’s provisions will be commonly utilized, it should not be
difficult for PGB to bear that cost.

The effects to be expected through implementation of the Project arc presented as

follows.:

1)  Improved irrigation facilities will provide stable irrigation, greatly contributing to

increasing production, labor productivity, and quality.

2)  Improved and newly constructed rural roads will greatly reduce transportation

expenscs, and will greatly activate rusal life.

3) Improved drinking and domestic water supply facilitics will contribute

considerably to stable water use for the residents of Zone IT and Zone 111 who



4)

5)

6)

7)

have been hard-pressed for acquiring sufficient reasonable amount and quality,
as they do not yet have water supplying services. The water provided by the
facilities will be also used for agricultural activities, serving lo increase quality

and thus also selling.

The improvement of drainage facilities in Zone I will remove flooding problems.
This solution will increase the growing period, which will in tum increase

production and farm land rental prices.

Progressive pollution of the residentjal area in Zone I, which has not only
worsened living conditions but also contaminated the irrigation canal {(due to-
inferior drainage of living sewage water), will be corrected by the construction

of a sewage canal.

The construction of community centers will greatly contribute to strengthening
the farmers’ organization and promoting farmers’ activities. The centers will
provide assembly space, accommodation for farmers’ movements, health and

sanitary care, and training for agricultural extension.

The implementation of the Project will be beneficial not only due to the
individual points mentioned above, but also because of their combined effect,
which will activate the rural economy, improve living conditions, stabilize
agricultural production prices, improve the agricultural structure, and enhance

effective demands.

Becanse the Project will very greatly benefit the arca, and becanse smooth O & M is

anticipated, the Project is considered extremely reasonable.

It is therefore recommended to that the Project be implemented within the grant aid

program.

In order to ensure implementation as planned, it is recommended that the following

items be undertaken.

1)

Land for construction, for access roads, and for stockyards should be secured,
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2)

The purpose of the plan should be explained to the affected farmers, whose
present water use will be modified. The farmer’s should consent to the fact that
they will be benefitted by the Project. It should be explained to all farmers that
the irrigation aspects of the Project will greatly improve water availability
downstream of the Project Area.

After construction, realization of effective operation will depend considerably upon the

self-help efforts of farmer as well as the efforts of Philippine officials.

it is recommended that the concerned Philippine personnel conducting necessary

activities such as those presented below.

1)

2)

3)

Assign the counterpart personnel of the B/ 1) study to the Project office , so that
they can organize the executor systems, and educate farmers concerning the

Project.

Utilize careful and thoughtful explanation in order to obtain the consent of
beneficiaries to bear the charges for supplies of irrigation water and, drinking

and domestic water.

Continue to pursue realization of rural development by means of drastic planning
for sewage problems in Zone I, and establishment of city planning

corresponding to urbanization, efc.

The exercise of PGB’s own initiative foltowing Project implemematién will

significantly enhance the value of the Project.

—vii—
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GLOSSARY OF ACRONYMS

ACD :  Agricultural Coordination Division

ADB :  Asian Development Bank

BAI : Bureau of Animal Industry

BAS . Bureau of Agricultural Statistics (former BAE con) .
BBEC :  Baguio Buguias Experiment Center

BES :  Baguio Experimental Station

BENECO : Benguet Electric Cooperative, Inc.

BFD +  Bureau of Forest Development

BL :  Bureau of Lands

BMGS . Bureau of Mines and Geo-Sciences

BSU . Benguet State University

BPI :  Bureau of Plant Industry

CIbP :  Communal Irrigation Development Project
CIDIP . Communal Irrigation Development and Implementation Program
CIP :  Communpnal Irrigation Project

CISs ¢ Communal Drrigation System

DA . Department of Agriculture

DBM :  Department of Budget and Management

DOH :  Department of Health

DLG . Department of Local Government

DNR :  Depanment of Natural Sciences

DPWH : Department of Public Works and Highways
GOl : Government of Japan

GQOP . Govemment of Philippines

HARRC : Highland Agriculture and Resources Research Consortion
HIRDP :  Highland Integrated Rural Development Project
HADP . Highland Agricultural Development Project
1ICO : Irrigation Community Organizer

I0PS :  Irrigation Organization Program Supervisor
JICA :  Japan International Cooperation Agency
LTWD . LaTrinidad Water District

LWUA :  Local Water Utilitics Administration

MA :  Ministry of Agriculture

MAO : Municipal Agricultural Office
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NCSO - Naticnal Census and Statistics Office

NFA : National Food Authority

NEDA :  National Economic Development Authority

NIA :  National {rrigation Administration

NPC :  National Power Corporation

NPCC :  National Pollution Control Commission

NPRCRTC : Northern Luzon Root Crops Rescarch and Training Center

NWRC :  National Water Resources council

OECF . Overseas Economic Cooperation Fund

PAGASA :  Philippine Atmospheric, Geophysical and Astronomical Services
Administration

PAO :  Provincial Agricultural Office

PD : Presidential Decree

PGB :  Provincial Government of Benguet

PIE : Provincial Irrigation Engincer

PIO : Provincial Irrigation Office

SEC :  Securities and Exchange Cominission

UPLB : University of the Philippines, Los Banos, Laguna

USDA :  United States Department of Agriculture
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CHAPTER I INTRODUCTION

_ _The Government of the Philippines {GOP) had decided to formulate an integrated rural
development project for the main vegetable production base of La Trinidad near Baguio which
had a high agﬁcuitural development potential but was still less developed. GOP subsequently
made a request to the Government of Japan (GOJ) for technical cooperation for the envisaged
‘project at the Annual Consultation Mecting in 1986.

As a result, the Implementmg Arrangement on Techmcal Cooperation (I/A) for the
Highland Integrated Rural Development Project in La Trinidad (HIRDP or the Prolect) agreed
upon between the Provincial Government of Benguet (PGB) and JICA on March 13, 1987.
The I/A is composed of the following three items:

Work1 : Topographic mapping of the Study area on a scale of 1:5,000 with
. 1 meter contour line,

Work Il : Data collection and field survey, and -

Work ITI : - Formulation of the Highlaﬁd Integrated Rural Development Plan

In conformity With ¥/A, the Feasibility Study on HIRDP (E/S) was carried out from
July 1987 through August 1988. Final Report of the Feasibility Study on HIRDP was
submiited to PGB in November 1988. '

GOP had watched the formulation of the Project with keen interest, made a requesi to
the GOJ for grant aid assistance in realization of HIRDP on the basis of the result of /S at the
Annual Consultation Meeting in May 1988,

In response to the request, GOJT has decided to conduct a Basic Design Study (B/D
‘Study) on HIRDP. Japan International Cooperation Agency (JICA) has sent a Basic Design
Siudy'teani_ headed by Mr. Itsuro Tsuruki, Director of Okinawa Development Office, Japan
Agricultural Land Development Agency, in order to review and justify the Project as a grant
aid program, for forty days from 20th of December 1988 fo 28th of Janvary 1989. (Member
list and survey schedule of the B/D Study Team, list of personnel concerned and mmutes of
discussions are herein attached in the Appendix.)



After completion of the field survey of the B/D Study, the team compiled the Draft
Final Report of the B/D Study through analyses in Japan. JICA has sent a mission headed by
Mr. Mitsuhike YOSHIDA, Director of Land Improvement Technical Service Center, Kyushu
Regional Agricultural Administration Office, MAFF, for explanation of the Draft Final
Report. As the result of the discussion meetings,' the contents of the Report were

acknowledged by PGB.



CHAPTER Il BACKGROUND OF THE PROJECT

2.1 Medium-Term Philippine Development Plan 1987 - 1992

In i}_ic Philippihcé, the 6th Five year Development Plan (1983 - 1987) aiming at
continuous economic prosperity, has been discontinued in accordance with the historic

political reform qf 1986.

Economic réco'very in the short run and s_u_st'aina_ble growth in long run have been
attempted with the formulation of the Medium-Term Philippine Development Plan for 1987 to
1992 as a framework of development ;iolicy'of the Philippines.

In the -'Mgdium-’l‘erm Philippine Development Plan, four goals of Philippine
development gffdﬁs have been indicated: (1) al_lcviﬁtion of poverty, (2) generation of more
productive employment, (3) prometion of equity‘aﬁd_social justice, and (4) the attainment of
sustéined economic growth. Agribultural and rural development has been given the highest
priority in keeping with the goals. Development strategy of GOP is particularly insistent upon
the implementation of regional development projects, including the construction of simall-
scale, labor-intensive infrastructures such as rural roads, communal irrigation system, school

buildings and rural water supply.

Also, the poverty reduction targets have been laid down so that the national poverty
incidence will fail to 45.4 perce'nt of the total number of families in 1992; in particular, the
rural poverty incidence is to decline from 63.7 percent in 1985 to 48.1 percent in 1992.

Annual average growth rates for the period from 1987 to 92 under the Plan are
targeted to be GDP, 6.9 percent, Agricultural sector, 5.0 percent, Manufacturing sector, 7.6
percent, Mining and quarrying sector, 4.2 percent, Construction sector, 16.5 percent,
Electricity, gas, water sector, 8.4 percent and Services, 6.6 percent.

2.2 Cordillera Administrative Region

The Province of Benghet in which the Project area is located, had been within the
jurisdiction of RegionI. At present, the Cordilleras’ mountainous area, including the
Province of Benguet, forms the Cordillera Autonomous Region (CAR) independent of
administrative regions besides the Region L.



Section 15, Article X of the Constitution provides that autonomous regions in the
Cordilleras and in Mustim Mindanao, which share common and distinctive historical and

culiural heritage, economic and social structures shall be created.

President of Philippines, Corazon C. Aquino decided to realize the statement, and
declared the creation of the CAR in Exceutive Order No, 220, dated July 15, 1987,

The Executive Order appointed and constituted the Cordillera Regional Assembly
(CRA) and the Cordillera Executive Board (CEB), which are the policy formulating body and
the development body as the implementing arms of CAR, respectively.

CAR is now composed of five (5} highland provinces and one (1) chartered city,
i.e., Abra, Benguet, Ifugao, Kalinga-Apayao and Mountain Province, and Baguio City.

The objective of the creation of CAR is the promotion of social and economic
development of Cordillera mountainous arca having original history and their own culture,

especially acceleration of agricultural development as the principal industry of this region.

General view of respective provinces comprising CAR are as follows:

_ " Areaof

Province Population  Household Tot?}ll;f)\rea Agricultural
_ _ _ _ _ Land (ha)
Abra 177,931 33,202 395,555 7411
Benguet* 435,337 84,308 265,538 - 31,875
Iugao 131,304 27,892 251,780 22,012
Kalinga-Apayao 227,697 41,887 704,750 76,783
Mountain 177,433 41,886 209,733 10,088
Total 1,089,681 221,695 1,829,356 = 148,169

* including Baguio City
Data Source; DENR - CAR Regional Profile

Notwithstanding that the CAR development plan is being prepared at present, the
realization of this HIRDP has been expected as a forerunsier of rural development projects
directly after the establishment of CAR. '



2.3 Present Conditions of the Province of Benguet

Benguet, a provmce falhng within the scope of the Project, is 10cated at the heart of
the Cordillera mountamous area, forming sonie of the Phlhppme s highest mountain areas,
tising from 300 m to 2,700 m above sea 1eve1 Some seventy percent of the total fand area
of the Province (approximately 2,655 square kilometers) is covered with forests, while the
agriculturally exploited land is only a fraction of about 12 percent of this, with 31,900 ha

under cultivation,

The Pfovincc of Bengﬁct is admir_iist:ative]y divided into 13 municij)alitie_s and 138
BaréngaYs . The Province’s total population was estimated (in 1987) as being 273,753
inhabitants. (The birth rate is 26/1,000 persons and the death rate 3/1 ,000 persons.) The
population is increasing at a rate of 2,.3%. The problem is aggravated by positivc population
migration into the Province from other provinces, accounting for a migratory population

increase of 1.3%, so that Benguet is facing some serious social problems.

Agﬁculmml production in Benguet Province is centered mainly on vegetable cropping,
a cultivation that takes advantage of the cool climate prevailing in the high mountain areas.
The Smail farmable land is intensively used, with great efforts being made to enhance
agricultural yiéld and profitability, Roughly 63 perc.ent (i.e., 21,700 ha) of the entire
farmable land is under vegetable cultivation, yielding a production output of 219,900 tons (in
1986) a year.

The main crop of the Philippines is rice, but the land area under rice plantation
amounts to only about 16 percent of the country’s total farming land. Benguet's agricultural

pattern is clearly based on small-scale field crop farming.

Under the six-year plan for the period from 1987 through 1992, the Philippines
envisages a Medium-term Philippine Development plan that is to pave the way to full
commitment to a pational development program in anticipation of the year 2000, The
Province of Benguet has taken up this Medium-term Development Plan and drawn up a
development investinent plan that is being executed. The entire buldget for this plan amounts
to roughly 27.2 billion pesos, and virtually the total amount will be spent on providing the
necessary infrastructure. The main areas of development under the plan are given as follows.

1)  Establishment of a road network, improvement of existing rural roads and new
road construction



2)
3
4)
5)
6)

Development of irrigation water sources and provision of itrigation facilities
Provision of potable water supply facilities in the rral arcas

Establishment of a telecommunication service neiwork

Electric power devclbpment o '

Extension and expansion of public facilities

The Provincial Government of Benguet has passed the IIegislat'ivé pfopoSaIs and
embarked on the implementation of the development plan in its Administrative Region I. The
future will see many more development plans of this nature being acted upon in the wake of

this decisive step towards administrative reforni undertaken by one of the Cordillera

Administrative Regions.



2.4 Present condition of the Project arca
2.4.1 Socio-economic station

" The iable below gives the population and land surface data for ten barangays in the

Project area .
Barangay Land Arca Farm Area 1986
_Population Family House Farm Far:_n  Farm | g&é})&f
-hold Family Household Farm Houschiold
Zone 1
Poblacicn _ 1§7.6 . 51.1 4,293 704 607 100 86 0.59
Puguis - 940.8  171.9 2,581 436 402 145 134 1.29
Pico 733.0 525 6,687 1,091 gi5 297 222 0.24°
Betag 167.5 4.1 2,876 531 261 125 61 0.07
Sub-total 2,038.9 279.6 16,437 2,762 2,085 667 503 0.56
Zone I}
Alapang 143.8 49.7 1,321 265 229 146 = 126 0.39
Alno 1,012.8 .?.32;2 i.,110 190 169 152 135 1.72
Bahong 410.0 60.0 1,894 372 348 186 i74 0.34
Tawang 855.9 30.9 1,506 275 261! 124 18 _ 0.26
Sub-total 2,422.5 372.8 5.833 1,102 1,007 608 553 0.67
Zone H1 7
Bineng 693.1 183.5 838 156 125 109 87 2.10
Wangal L113.4 641 1,017 187 153 126103 0.62
Sub-total __ 1,806.5  247.6 1,852 343 278 235 190 130
Total 6,267.9 900.0 24,122 4,207 3,370 1,510 1,246 0.72

On a zonal basis, the current trend in the growth of the barangays’ populations shows
that the most recent estimated data for 1986 indicate a significant population increase over
1985. This increase is 17% for Zone I, 8% for Zone I, and 14% for Zone I11.

Zone I with its significant population movement has the strong characteristics of a

satellite regidn_ in the downstream of the Baguio city. The same trends are also in evidence in



Zone 111, where the direction of population flow is from Zone I, - In Zone I, however, a
drop in the population can be detected duc to the continuing migration from this zone.

_These population frends can aiso be cleasly recogmzed from the conversion of farming
land to residential land. The table below shows this conversion trend from farmmg 1o
housing/trading land for the period from 1983 through 1987. It can be seen how prevalcnt
this trend is in Zone I where the conversion of farming to residential land usage reflects the

increasing population trend of this zone.

Conversion of Agncultmal to Reqldential Land Usage (1983 - 1987) by Zone :

(unit : m2)
Zone 1983 1984 1985 - 1986 1987
O 27,192 25,872 22,968 15,048 17,424
I 3,960 5,544 5,544 3,696 6,864

Tl 264 264 ' 0 264 264

The average annual income per head of population in the three Zones is given as
37,000 pesos in Zone 1, 27,000 pesos.in Zone 11, and 19,200 pesos in Zone IIL. (The
proportion of farming households in the total number of households is 24% for Zone I, 55%
for Zone Y1, and 68% for Zone 11.)

This suggests that the villages in each zone have their own characteristic pattern. And
any development plan must take this diversity of direction in which the villages move on a
zonal basis into account rather than impose a stereotype plan with no flexibility in direction
and detail upon this complex web of socio-economic differentiation. Rather, a developmént

plan and ifs many components must be selected so as to meet the diversity of direction,

Thus, a further continuation of land conversion to housing usage in identified in Zone
1. This trend therefore leads to difficulties in maintaining the agricul'tural villages functional in
this zone, and a form of development will be required that allows the village to meet the
current trend to allocate land for house building. ' '

In Zone II, a deterioration in the general climate of agricultural production is
recognized so that the development plan must bring basic improvements in the production
environment and the living conditions and standards of the village population to this zone.



Similarly to Zone II, the development plan must provide for improvements in the
agricultural output of Zone I11. At the same time, it must also enhance the living conditions
and standards of the village population as these are currently the worst in this zone.

2.4.2 Agriculture
(1)  Land Use

_ The 1and use in cach Zone is clasmﬁed into five categorics, i.e. upland crop field,
]owIand rice ﬁeld swamp, remdent:al/commercxal area, forest/grass land and others. The
areas in each Zone are estimated as shown below:

(Uﬂit: ha)
LandUse Zonel Zone I Zone TiI Total

1. Agricultural Land Lo
Upland field 210 (73%) 310 (46%) . 60 (13%) 580 (41%)
Lowland rice field 0. (%) 0 ©% - 40 (9%) 40 (3%)
2. Swamp 4 (%) 6 (1%) 0 {0%) 10 (0%)
3.  Residential/Commercial 67 (B3%) 30 (4%) 5 (%) 102 (7%)
4. Forest/grass o (0%) 264 (39%) 295 (66%) 559 (40%)
5. Others 9 . (2%) 70, (10%) 50 (11%) 129 (9%)

Total 290 (100%) 680 (100%) 450 (100%) 1,420 (100%)

The land in Zo_né Lis cﬁa;acterized_by large'occupation' ratios of upland crop field
(73%)-ahd resident/commercial area (23%). The upland crop field is mainly utilized for
pmductlon of vegetables and flowers. Zone II is the second most developed area fo!]owmg
Zone I, upland crop ﬁeid and remdenhal/commerc:lal areas occupy 46%, 4% respectively, and
the_res_t is mostly forest/grass land. In Zone 111, fowland rice field and upland crop field
occupy a_bbut 9'%, 13% of the drea ;espectively, 5nd the rest is mostl'y' forest/grass land on

steep slope.

(2)  Land tenure and land holding system

‘Presidential Decree 705 launched in 1975 classifies land with 18° slope and over as
non-alienable and prohibit private ownership of the land in order to reserve the country’s land
area as forest for ecological purposes. At present about 70% of the farmers in the Project area
is supported to have the land titles while about 95% of the farmers are owner-operators.



(3)
D

2)

Average farm size in La Trinidad is estimated at 0.83 ha,

Cropping pattern
Kind of crops being grown

The main vcgetables being grown in La Tnmdad are legumes like strmg beans which
is called Baguio beans, garden peas, leafy vegetables like Chinese cabbage; pechay,
cabbage, lettuce, celery, green onion, cauliflower, broceoli, asparagus, fruit
vegetables like cucumber, eggplant, ‘tomato, sweet pepper, root crops like white
potato, radish, taro, sweet potato, carrot. The main cut-flowers produced in the area

are roses, gladiolus, chrysanthemum, dahha etc. Anthlium has been also introduced

recently.

Banana, mango, coftee, avocado, and guava are mostly planted in home garden, and
large scale plantation of these kinds of crops are not common in the area, Rice is
cultivated only in Bineng and Alno barangays in the Project area, rice ¢cultivation
including upland rice is not found in any other place in the area. Strawberries,
introduced recently, are cultivated mainly in Zone I including the production farm of
BSU.

Cropping pattern

The temperature condition of the Project area is suitable for your round cultivation of
temperate vegetables. The cropping calcndar and cultivated area in the Project area are
mamly affected by excessive rainfall, strong wmd damages of typhoon in the wet

season, and shortagc of 1rugatmn water m the dry season.

In Zone |, strawberry occupies about one third of the area, and the rest is used for
vegetables cultivation. In Zone I1, roses are introduced with about 40% of the érea,
most of the other field can poss;bly be used for vegctable producuon for ﬁvc umes of
croppings a year. In Zone I11, lowland rice is cultivated over 40 ha in the wet seasof
while in the dry season, rice cultivation area c_!ecrcases to about 25 ha mainly due to
shortage of irrigation water. Upland érﬂf} fields cover about 60 ha in Zone I11.



(4)  Farming practices

The advanced fatmmg practices of vcgetables and flowers have become wide spread
in the Project area especmily in Zone | which has been called as "salad bole in Philippines”,
cultivation methods like plantmg density, fertilization, etc. are mostl'}} in a uniform manner all
over thc area. Most vegetables and flowers are cultivated on ridge. Cabbage celery are
usually grown in transplanting method while Chinese cabbage, pechay are in direct sowmg
method. Organic manures like chicken manure, mushroom compost, Sagana 100, chemical
fertilizer hke 14-14-14 urea, ammonium sulfate are applied commonly. Most of farm
management ‘work is carried out by manpower. Pests and discascs control is done with

knapsack type sprayer.

_ che is cultlvated with the ordinary transplanting methiod. The nursery penod is about
30 days. After ploughmg and paddling the main field by buffalo, transplanting of seedlmgs is
done by manpower. Usually no fertilizer is applied to rice. Mostly local varieties are

dominated in the'Projcct area.

Irrigation is required for about 6 months from November to April. Irrigation water is
drawn with channel or hose by gravity, the water is usually kept in a pit in the field or water
tank and appliéd to the crops by using watering cans or by furrow method. Sprinklers are
used by some farmers. Irtigation by pumps is found in Alno and Zone I areas.

(5)  Agricultural production

The average dnnua] total area and productlon of vegetables for past four yearsin La
Trinidad is estimated at about 1,700 ha and 17,000 tons, respectively. The cultivated area of
vegetables has slightly expandcd at a rate of 10% a year and the total production of vegetables
iricreased from 18,600 tons to 22,400 tons during the last three years from 1985 to 1987.
The average annual cultivated area and production of rice is about 110 ha and 210 tons,
rcspectivéiy * Area and production of cut- ﬂowets are 43 ha and 480 thousand dozen for
roses, 198 ha and 2,920 thousand dozen for gladiolus, 164 ha and 1,100 thousand dozen

for the other ﬂowers

Besides the above mentioned crops, citrus trees have been recently introduced but the
planted area is only about 10 ha, The planted area of coffee has decreased to about 10%
during the last three years. '



Most households in the area keep livestock for their own use ot consumption except

for some commercial poultry farms. Cattle, buffalo and goats are usually fed with natural

grass in bush and grass lands. Livestock raising is not the maialine industry but it is

somewhat important in the Project area.

(6)  Marketing and prices

There are basically two maﬁ{eting cha_nnels for the disposal of farm products. The
first is through traders. The traders visit farmers, make an estimate of the products and

procure them before it is harvested. The second is by farmers themselves.

The bulk of vegetables pfoduc;:d in the area goes to Metro Manila directly or through
Baguio wholesale market, while some go to Central Luzon such as Pangasinan, Tarlac,
Pampanga, Cabanatuan City and Olongapo City. But before vegetables reach these areas, the

products pass through several tiers of middlemen.

Prices of vegetables generally show a distinct seasonal pattern, higher from July to

September and lower from March to April.

Because plenty of product of vegetables owing of good adequate irrigation water at the
term of planting of the vegetables in the beginning of dry season, cause a fall in the prices
from March to April. And small product of vegetables for lack of irrigation water at the term
of planting of the vegetables in the mid of dry season and being also affected by typhoon at
the growing stage of the vegetables cause a rise in the prices from J uly to September. |

(7)  Agricultural supﬁon' system
1) Research institutes

La Trinidad is the capital municipality of Benguet Province. Many research institutes
are located around the municipality,. HARRC (Highland Agricultural Research and
Resources Center) coordinates agricultural research works in the Study area, There
are now the following 8 regular member institutions in HARRC:

- Baguio_Echriment Station (BES) of the Bureau of Plant Industry (BPI) .

- West Center Luzon Forest Research Center (WCLERC) of the Foresi Research
Instifute (FORI)

- Baguijo Dairy Famm (BDF) of the Bureau of Animal Industry (BAD)



2)

- Cordillera Studies Center (CSC) of the University of the Phlhppmes College

. Baguio City (UPCB) |

- The Notthern Philippines Root Crops Research and Training Center (NPRCRTC)

- Senculture Reqearch and Tlammg Center (SRTC) of the Phlhppmes Textile
Research Instilulc (I’TRI)

- Department of Agriculture (DA) Region I

- 'Benguet State University (BSU)

HARRC, througli the consortium, has the primary responsibility for research on fruit
crops, ornaniental horticultural Crops, root crops, vég'eta'ble crops, farming systems,
soil resources, macro-economics, and applied rural sociology. The primary function
HARRC includes planning, coordinating, implementing and monitoring of agricultural
research programs designed in support of development of the highland area in the
country.

Agricultural extension

At present, two agencies have conducted agricultural extension services. The
Municipal Agricultural Office (MAO) of La Trinidad under the Department of
Agriculture has the responsibility for agricultural extension in the Study area. The
number of the staff is eight consisting ofa municipal agricultural officer and seven
Agriculture and Food Technicians (AFTs). The}; extend extension services which are
aligned to the national program. On the other hand, Office of the Provincial
Agriculturalist under the Benguet Provincial Government also extends extension
services and has the function of planning, supervising and coordinating all agricultural
projects and activitics of the Provincial Government which are not totally aligned to
the national programs.

 Technical assistance of the both offices were extended to individuals and groups of

farmers through such activities as farm visits as resource person or lecturer, office
consultations, distribution of technical bulletins, pamphlets and leaflets on agricultural
and social development, etc. The offices have also conducted nursery/secdling
production and distribuied them to farmers. However, the effectiveness of the
extension services has been hampered by a number of factors which include:
(a) shortage of equipment and facilities for training and demonstration;

(b) insufficient capacity of extension staff, etc.



3)  Agricultural credit

There are a nimber of formal credit channels in and dround the Study area whlch

extend agricultural loans. They are the Phihppme National Bank (PNB)

Development Bank of the Philippines (DBP), the Land Bank of the Phthppmes (LBP)
and Rural Banks. The formal credit, however, is not an important source of funds in
meeting raral farmers’ nceds because (a) the credit needs long admmlstratwe
procedure, (b) most of ban lending has to be secured by land title, tax declaration,
survey plan, chattel mortgage eic., (c) the banks finance the limited portion of the
production costs and (d) the interest rate is high (20 - 30% per annum).

(8)  Farmers’ organization

_ The Government has stepped up efforts to organize farmers into cooperatives or
associations. Samahan Nayons were organized in 15 barangays in La Trinidad under the
guidance of the provmcna} or municipal agricultural office. However, almost all of the
Samahan Nayons arc inactive due to shortage of funds, despite the fact that farmers felt the

need for mutual support organization.

The Benguet Farmer's Development Couperatwe (BFDC) is the only active farmers’
cooperative in the Study area, Products from the members are packed and sent to Metro

Manila through a joint matketing system.

2.4.3 Geology and Hydrology

(1}  Topography

‘The Project area adjacent to Baguio City is eacircled by mountain ranges having its
elevation of 600 m to 1,300 m which belongs to southern éentral cordillera reign of Luzon
Island, and located at the' mountain slope from north starting from Bagulo (EL. 1, 500 m) to

south.

The Balili, main river of Balili in the Project azea starts from Baguio distri'ét. and fi ﬁaliy
empties itself into the Lingayan Gulf changing its name Payung river and Naguilian tiver.
Alapang river diverted from the Balili river through the cave in the central area of the Project
area is flowing down at the eastern part of the Project area _and_ joins the Payung., Wangal
river, the tributary of the Balili river, is passing through the western part of the Project area.

_.14._.



Topographically, the Project area is divided info three (3) zones : Zone 1 is located in
‘the Tr_inidad Valley and its area is about 3 km2 Upland cultivation is mainly carried ont in
this zone. Zone I is located at north-east part of Zone I, and is also upland area having a
great long slope at a gradient from 8 to 10 degrees. Zone II1 is located at north-west part and
the area of about 0.6 km? in this zone has a gradient of about 20 deg’rce‘s’. Land use in this
area is mainly paddy field. Middle part of the basin of Wangal river which consists of

afluvium is also included in Zone I1I.

(2) Geology

" The Project area consists of Quarternary deposits and the Tertiary sedimentary rock.
The Quarternary deposit in the Project area can be classified into the Alluvium forming the
Trinidad Valley and the Talus deposits distributed on the marginal parts of the limestone zone.

Details are shown as below.



Geological Classification in the Project Area

Geologicél Age | Stratigraphy Lithophasis Location
Allovinm Sandy and silty Trinidad Valley
Quariternary deposit Alno,-Wangal |
Talus deposit Gravel, Sand Mountain area of Zone It
(lime stone) clay '
Klondyke Andestic clastics Bagto in Zone Il
Pliocene] formation
to —
Miocend] Kennon Limestone Zone 11, '_l‘rinidad_ Valley
| formation (sbell) Wéngal '
Tertiary 7
Conglomerates Zone II, Zone [
Miocene 7igzag formation { Shale, Sand stone Puguis
Agglomemates North and East pond
Lapilli-tuff of Zone 1
(3)  Groundwater
Followings show water sources in dry scason.
Water source - Zonel Zone I Zone 111
River, Creek Balili, Pugis Alapang Wangal
Bayabas Peril _
Spring Pico (2 nos.) Peril (2 nos.) Bineng (2 nos.)
Ampasit (1 no.) Bahong (2 nos.) Boleweng (1 no.)
| Alapang (1 no.)
Shallow Well Several portions Bahong (2 nos.) -
(no potable) Alne (1 né.)
Deep Well Balili (1 no.) - -
'Pugis (1 no.)

Those existing water sources in the Project area are suffefed from Shonage of water in
dry season. Deep well in Zone I is showing law water level caused by excessed pumping up.
Precipitation in Trinidad area is more than 3,000 mm per year and 90% of this is concentrated
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into the rainy season from May to October. Most of all the rain water is directly flowing into
the river and remaining is infiltrated into under ground. Run-off coefficient is assumed to be
70 % and infiltration volume is estimated as 200 to 300 mm / year of precipitation in-the
Project area. _Velocity'of ground water is generally very slow and its coefficient of
permeability will be 10-3to 10-5 cm /sec. Therefore, if there is an aquifer, ground water can

be expected even in dry season.

As a result of geological survey, following formations are recommended for deep well

to be constructed in the Project area.

1} Fau]t zone crossmg the slope of formation
2)  Crackey zone such as fault breccia or thick zone of weathered Zigzag series
3)  Impesvious shale or alluvial deposits in a previous massive limestones

Taking account of water 'dem'amd for irrigation, rather big amount of water will be
required. Therefore, intake of irrigation water from deepweﬂ is to be considered without
interferance upon existing intake facilities.

Required velume of water from deepwell is shown as below.

Zone Required Volume Remarks
(1/ min)
Zonel 1,200 for irrigation
Zone 11 ' 1,800 for drinking and domestic water
Zone 11T 300 for drinking and domesticl water




Specification of the proposed deepwell is as follows.

Name Location  Ground Well Well  Pumping Remarks
of Level -~ Depth  Diameter Capacity

well - (EL. m) {m) (m/m) (I/min) |
BahongW  Zonell 1,370 100 300 300 ~ FB.,WCg

No. 1 (Tomay) (Settled test boring)
Bahong W ~ ZonelIl 1,355 80 300 450 F.B.

No. 2 (Tomay) _
Bahong W  ZoneIl 1,257 90 350 500 F.B.

No. 3 (Tomay) (Settled test boring)
BahongW  Zone I 1,184 80 300 300 _ F.B..

No. 4 - _
Alapang W Zone II 1,223 100 300 400 F.B.,W.Cg
AlnoW Zone I 1,083 a0 300 350 E.B. W.Cg
Bineng W Zone It 981.5 80 300 780 C.K.

' (settled test boring)

Stock Farm W Zonel 1,314.6 90 350 350 - F.B,
Puguis W Zonel 1,352 100 300 450 F.B.

No. 1 '
Puguis W Zonel 1,314 120 350 450 W.Cg,F.B.
No. 2 . _
There F.B. Fault Breccia

W,Cg Weathered conglomerate
C.K. Crack water

Depth of deepwell is decided by the result of test boring and electric resistitity
survey.

Diameter of deecpwell is determined by water demand and characteristics of
layers.

Pumping capacity is estimated by pump test, size and continuity of lineament
and rock formations. '

Water level of test well which was executed on January, 1989 is still showing

the same level in dry season.



@

Deepwell Plan

l).

2)

General

Total ten (10) deepwells are planned in the Project area. Three (3) deepwells are
in Zone 1 for irrigatidn, six (6) are in Zone II and One (1) is in Zone | for
drinking and domcstic water supply.

Each water demand is 1,200 1/ min for Zone I, 1,800 1/ min for Zone II and
300 1/ min for Zone L.

Zonel
. Stockfarm W

Test boring and pumping test were executed on the assumed line of Fault
- Breccia zone on January 1988. As a result of the tests, 265 1/ min of

water could be got from the formations of Limestone and Calcareous

Sandstone which were ¢stimated as an agquifer by apparent value of electric

logging. Drawdown of the ground water here is showing comparatively

high because of the formation of Sandstone, Marl and Shale. Therefore
- rather big size of deepwell will be required to recover the water demand.

. Puguis W No. 1

Location of the deepwell is plannéd on the line of lincarment in Weathered
Conglomerate. Taking account of the conditions around the location
where are springs, Puguis river and existing deepwell which have
adequate and clean water, enough water can be expected from the

deepwell.

. Puguis W No.2

As the deepwell is lecated on the line of linearment in Alluvium fan consist
of Weathered Conglomerates, favorable aqhifer can be expected here.
Proposed depth of the well will be more than 100 meter.



3)

Zone 11

Bahong W No. 1

It is located at highest portion (EL.1,300 m) where is an edge of saddle
consisted of Sandstene in Zone I1. And this point is on the strong
linearment where are existing two shallow wells and spring pond.

According to the test hole drilling data, ground water will exist in an

aquifer of loosed Conglomerates at 24 meters depth.

Bahong W No. 2

Geologically, Shales dominated by Sandstone are laid in Talus deposit and
Conglomerates are also included in this formations.
Furthermore, this point is in a continuous linearment and has big

catchment area surrounded by mounfains.

Bahor_lg W No. 3

Test boring and pumping test were executed on January 1988 at this point
where is on a linearment of Sandstone hill.

Maximum water capacity by pumping test was 285 1/ min and drowdown
was less than 1 m. Geology is a alternative beds of Limestone,
Sandstone, Shales and Conglomerates. '

As adequate water is expected at this point, it is planned to supply excess
wates to other inadequate portion by increasing of pumping capacity.

Bahong W No. 4

This point is located on linearment stretching from west-south to north-
east. The formation is consisting of alternative beds of Sandstone, Shales

and Conglomerates.

Alapang W

- As this point is located at a toe of mountain of Sandstone, high possibility

of aquifer will be expected. Carefull serection of a deepwell site must be
done by taking account of interference with the shallow well at Alapang
school.
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. Alno W

Alno W is located on the crossing point between north-east and north-
north west lincarment. Weathered Conglomerates are appeared at the
‘ground surface. _ '

Possibility of existing of aquifer is assumed very high according to the
result of electric resistivity survey.

4)  Zonelll
. Bineng W

This point is located on an extension line of big cracks at a slope of
mouniains.

Pumping test results 265 1/ min of discharge and 3.40 m of drawdown.
Ground water surface was observed at 30,20 m below.

2.4.4 Meteorology and Hydrology
(1) Meteorology

Meteorologically the Project area falls under Type I which is characterized by two
pronounced seasons. One is the dry season affected by the northeast monsocon from
November to April and the other is the wet season affected by the southwest monsoon from
May to October. It is in a highland area of the Central Cordillera, and frequently attacked by
typhoons. Generally during the wet season, annual rainfall on the area is very high and
reached above 3,500 mm on an average, so that this is a high-1ain region well-known in the
world in meteorological terms.

Meteorological stations in and around the Project area are the Baguio station (EL.
1,501 m) and BSU station (EL. 1,344 m), which are being operated by the Natibnal Institute
of Climatology: PAGASA. The Baguio Station was established in 1949, and its observed
data are available for the most of general climatic clements. The BSU station was established
in 1977 and mainly deals with the observation of the agrometcorological elements. Annual
inean temperature at the Baguio Station is 19.3°C, considerably lower than 27.3°C of the
Manila Station. Hence, its cooling rate is estimated at 0.54°C per 100 m rising of the altitude.

-2~



According to the average of observed data at the Baguio Station for 1951 - 1985

petiod, mean air temperature: °C (Jan. = 12.1, May = 20.5. Annual = 19.3), rainfall: mm
(Aug. = 847.9, May - Oct. = 3,175, Nov. - Apr. = 387.8, Annual = 3,562), rainy days (Jan.
= 4, Aug. = 27, Annual = 169), thunderstorm days (May - Qct. = 79, Nov. - Apr. = 15,
Annual = 94), relative humidity: % (Feb. = 78, Aug, = 92, Annual mean = 84), mean
atmospheric pressure: mbs (Jan. = 1,012.1, Aug. = 1,006.2, Annual = 1,010.9).

Corselation coefficients of rainfall among twelve stations located adjacent to the
Project area were computed. According to the result, only the Baguio station shows a

significant correlation with the BSU station in La Trinidad (r = 0.97).

Annual evaporation measured by the open pan is 1,080 mm at the Baguio station.
The potential evaporation estimated by the Penman method gives a good approximation to the

measurement.

Data of both stations have outlined in Table 2.4.1.

(2) Hydrology

Only runoff data from the Mamatling station on the Naguilian river among the existing
five stations concerning with the Project area, have been hydrologically correlated with
rainfall data at the Baguio station. Runoff data at the station are summarized as follows:

{Averaged for the period from 1946 to 1972)

' . ~ Average (m3/s)

River Gagging ~ Established  CPtchment —
Name Station Year C km? Peak Daily. " Taily  Daily
Dis. Max. Mean Min.
Naguilian  Mamatling 1946 - 1972 304 132066 71937 2976  1.95

Ronoff analysis for the Balili river was conducted in accordance with the data
observed in the Feasibility Study feam. The results analyzed with the Tank model method are
surnmarized below:
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Table 2.4.1  Sammerized Meteolorogical Data in BSU and Bagufo PAGASA Station
BSU PAGASA Station

: -~ . m ) Avcraged lor 1977 - 1988

Tiems TANUTTER [MAR T ATRTT MAY TJURETIULY TAUT. T SEF, FOCT. ] NOV T DEC,
Mean Temperature oy ey 1] 187 2000 0 203 zo'.(, 2.4 199 199 196 189 1is
Mastnum Tempesatore (O] 2240 231 24,5 250 a5l 24| 236 236l 233 238 238 220
Minimum Temperature O 11.4] 115 (2.8] 149 159] 168 169 167 162 156 143 12.5
Dey DulbTempertre  C)| 16.0| 16.6] 18.71 206 20.2] 2100 2050 2000 204] 202 192 172
wethulb Temperature )| 140l 14| 161l 1sa| 182 9l 188l 186l 14l 180l 7] 1.0
Relative Humidity . (35) 82 go] 77 76 79 8 85 38 g4k .82 83 80
{Open Pan Evapomilion (mim/day) * * * * * * * * t * + *
'gu_mnon of Sunshine (min) 398 447 . 410 372 300 252 242 153 261 274 332 353
Average Wind Velocily (m/sec) 1.3 LI 1.3 1.5 .4 1.9 2.1 1.9 1.5 1.4 1.3 .3
Monthly Rainfall  (mnvmomh}|  13.6] 12,9} 26,3 1005 399.5] 4449|6946 898.5] 538.21 262.9] 156.9 249

* 1 missing dala
BAGUIO PAGASA Station
) Averaged for 1949 - 1988

lems JANCTFER, TMAR R MAY TIUNETJULY [ AUG.T SEP. | OCT. [ NOV. T BEC.
Mcan Temperiure {°C} £7.6] '18.4 196 -20.4] 206 206 20.0 19.6 19.4 19.6 l9.i 18.4
Maxiinum Temperature C) 22 235 MUR 250 T 248 237 23] 2231 23] 23,5 233 229
Minimum Tempemwre  (°C)| 12,9 1330 143 15.6] 164 163 16.2] 1590 158 15.6] 149 ia.o
Dry Bulb Tempermture {°C}| 16,7 17,2 18.4] 193] 19.5( 190 i8.6] 182l i85 187 182 173
Wi Bulb Temperatuee (°C} 146 149 6.y 1720 arsl 127 1230 1723 13 12| 164l 153
Relative Humidity (%) 82 80 80 82 86]__ 88 90 921 90 87 84 82
Open Pan Evaperation {mm/day) 3.0 3.6 4.1 3.7 3.0 2.8 2.5 2.1 2.4 2.6 2.8 2.9
Dosation of Sunshine (i) as| 479 459) 443 349 ool 238 166l 267]  353]  368]  dov
Avcrge Wind Velocity (w/sec 200 2] sol  top el 23l 23 24 20 20 aaf aa
Monthly Rainfall  (mmvmomt)]  12.4]  2.7] 3100 99.5] 326.7 468.9] 726.50 880.8] 584.3] 330.6] 137.9] 24.9
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(Averaged for the period from 1977 10 1988)

Annual average (m3/7/km?) Annual Annual
Runoft Runoff
Daily Max. Daily Mean ~ Daily Min. (MCM) Ratio (%)
1.585 0.088 0.064 2776 77.3

Monthly average of estimated runoff by the analysis is shown as follows:

{Averaged for the period from 1977 to 1988)

Jan. Feb. Mar. Apr. May Jun. Jul  Aug Sep. Oct. Nov. Dec’

0.010 0.008 0008 0.014 0082 0.119 0182 0271 019 0.081 0.063 0017




2.5 Circumstances and Cbntents of the Request

2.5.4 _Summary of the Fe'a'sibiliiy Study Report

The Fefisiblhty Study (T/S) on HIRDP was completed and thc final report was
submitted to PGB in N ovcmber 1988.

' The'Prdjeét arearc')f F/S on HIRDP with a total arca of 1,420 ha comprises three (3)
zories us: (i) the La Trinidad Valley as Zone I covering 290 ha; (ii) the right bank of the

Balili river as Zone II covering 680 ha; and (iii) the left bank of the Balili river as Zone III

covering 450 ha. The Projcct area covers 1,420 ha with gross agricul_tufal land at 534 ha.

The population of barangays concerned with the Project is 21,978. The members of the total
household and farm household are estimated at 3,370 and 1,246.

The primary objectives of the F/S on HIRDP can be summed up as follows:

a.

" to promote agricuiture' based on the vegetable and cut-flower production as the

'prmcnpal type of crop best suited to the highland climate, land and soil

conditions.

to increase the land productivity and enhance the labor productivity by providing
agricultural infrastructure development for irrigation and drainage facilities,
flood protection facilities, and mral road networks.

to raise the level of the farm.i'ncome by way of ameliorating the farming system
fitted with the provision of a better agricultural infrastruciure and to achieve a
greater stability of farm managemé’n‘t t'hroug‘n the strengthening and expanding of
the support and service backup systems for the agriculiural communities.

to i_inprbve a living environment base of the rural area through measures that will
provide a more effective infrastructure with the establishment of more efficient
driﬁking and domestic water supply systems, rural electrification facilities,
sewége disposal systems, waste and refuse collection, etc. so as to rise the
living standard in the rusal agea,

~ to adopt measures designed to develop high-quality water sources for irrigation

purposes to benefit vegetable production. These measures should result in a
higher quality of agricultural produce in the La Trinidad area so that the farmer
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can achieve a higher added value after establishing a brand image of clean
vegetables and thercby improve the family income. In pamcular, these measures
should inctude the substitution of the cutrent irrigation watcr supply from the

Balili river by some alternative sources yet to be developed. ‘This is of particular
ew of the poor quahty of the current water supply which is

importance in vi
and drainage waste from the Baguio City

badly contaminated by sewage
catchment area and the industrial wastes that are dlscharged mto the Balili river

from the factories and commercial enterptiscs in the Municipatity of La Trinidad.

f.  to create a sound socio-ecoOnOMIc framework for the rural society th'rough the
provision of rural community centers (Barangay Halls) as a means of expanding
the health and hygiene care services and pmmotmg the introduction of more
advanced agricultural and irrigation techniques and strengihening the communal

irrigation organization, farmers’ school and farmers’ coopertive activities.

Ii is proposcd that the following components of the plan should be practically
implemented to solve those problems that are impeding the development of the rural areas in

the Project areas and to overcome major existing consiraints.

1) Dainage improvement works (Zone 1)

2)  Irrigation improvement works including ponds, water tanks, wells & pumps and

on-farm irrigation facilities (Zones 1, 11, 1)
3)  Sewage canal construction works {Zone I)

4)  Rural road improvement works and niew construction of farm-to-market roads
(Zones 11, 111}

5)  Drinking and domestic water supply facilities works (Zones 11, T1I)
6)  Rural community center construction works (Zones I, If, IIl} and

7)  Rural electrification works (Zone 111}
The financial costs have been estimated as breaking down into an initial investment

cost of 301.500 million pesos, operation/mainienance costs of 2.153 million pésos, and

replacement costs of 30.297 million pesos.
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Given .a Project life of 35 years, the -Econoinic Internal Rate of Return (EIRR) has

been calculated from the above economic benefits and the economic costs as being 10.2

percent. The benefitcost ratio (B/C) for the Project amounts to .25 at a discount rate 8§

percent and the benefit-cost difference {B-C) as being 41.5 million pesos.

The benefits accruing from the implementation of the Project will not only be directly

measutable ones that-show up in an economic evaluation. Rather, the Project is likely to

result in various secondary or intangible benefits in terms of the favorable socio-economic

impact which is bound to generate among the rural population and their economy. The

pri'ncipal spinoff effects of the Project may be described as follows,

: 1)_

2)

3

4)

5)

6)

7

8)

9)

increased supply of vegetables and cut-flowers to the Metro Manila and the other

consumer market,

-grcatcr enip_loymc_nt’ opportunities associated with the execution of the Project
and job training effect, '

rising in a farmer’s feeling of happiness and stabilization of rural society as a
result of the increased farm household income and increased valuation of the
tand,

improvement and expansion of existing local transport systems,

more convenient transportation and shorter commuting times for junior and
middle school children due to the improved rural roads,

improved standards of public health and cost savings on the health services as a
result of the secured provision of drinking and domestic water supply,

activation of the rural economies as a result of the electrification,

creation of a healthy, sanitary environment resulting from the installation of
sewage canals and regular refuse collection, and

activating of rural society due to the provision of local community centers,
reinforcement of the farmers' organization, advancement of rural cultural
activities, enlightenment of the rural women to enhance their social standing,

Calculations of ihe farm households’ financial abitity to pay their liabilities have

demonstrated that for an average farm household with farm size of 0.87 ha each in zone I,
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the net reserves after the Project would be 48,400 pesos/year For a typical farm household
with farm size of 0.7 ha in Zone I, the post-project net reserves would be 29,800 pesos and
for a farm household with farm size of 0.91 fia in Zone IIT, the net reserves would be
29,200 pesos. In view of this significant increase in net available income, it may be assumed
that the farm household will be capable of meeting its financial obligations arising in
connection with the water uuhzatlon works. 1t can therefore be anticipated that the present
project will contribute to 2 major improvement in the economic position of the farm

households in the Project area.

In view of these findings in the E/S it has been concluded that the Highland Integrated
Rural DCVelopment Project in La Trinidad is technica]ly sound and economically viable and

therefore f'casﬂ)le

It has been recommended in the F/S report that the preparation for the survey falling
within the scope of the next phase of the Project should be commenccd at the earliest possible

opportunity.

2.5.2 Evaluation of the Feasibility Study

The Highland Integrated Rural Development Project inLa T rinidad outlined in the F/5
report has been drawn up on the base that the Project should be implemented to meet the
minimum improvement requirements in terms of providing a sound basis for agricultural
production, rural life, and social organization as the essential pre-requisites to the

development of the Project area.

The present Progect ihsrefore envision a bored variety of measures mciudmg the
provision of 1mgatmn system, the improvement of dtamage facilities, the rehabilitation and
upgrading of existing inadequate rural roads and the construction of new farm to market
roads, the construction of drinking and domestic water supply facilities, the electrification of
those rural arcas which are not yet connected to the public grid, and the buildihg of

community centers.

As these components constitute organic related pars as a Whoie " thc' viability and
effectivencss of the prOJect will not be attained unless all of the abave components are put into

pdeﬂCﬁ asa package



1t has been demonstrated that there are no pariicular technical problems preventing the
execution of the construction works mentioned above and that the cconomic internal rate of
return (EIRR) atiains a level of lt)rpercent.'

The pursuit of the objectives on HIRDP aiming at effectively securhig rural people’s
tivelihood and promoting social welfare in rural has been considered to be thoroughly in line

with the policy of Grant Aid Program.

Nevertheless, the afﬁrmation in details for implementation mentioned below are

required in this Basic Design Study.

1)  Construction period should be extended within the current fiscal vear as a series
of conistriction works to be expected to benefit.

2)  The recipient country should take the necessary undertaking e.g. securing the
land for construction. o

3)  Each kind of construction work to be implemented should be re-examined in

accordance with the relevant regulations for Grant Aid Pro_gram.

The Basic Design Study was carried out the survey and analysis so as 10 arrange the
most suitable and necessary scale and contents of the Project as a Grant Aid Program.

2.5.3 Contents of the request

Components rcquestéd by GOP for Grant Aid Program are listed as follows:

(1)  Zonel
a)  Drainage improvement works

1} Improvement of Balili river 425 ms
2}  Improvement of Bolo creck and Bayabas creek 1,400 ms
(Regular gate: 1 place)
3)  New flood canal of Bayabas ' ’ 500 ms
4} Road crossing box culvert No. 1 & No. 2 at Bayabas 2 sites
5)  Construction of a consolidation dam (CL = 20 m) 1 set
- and refuse inflow protection screen in front of Dinog Cave

b) Irrigétibn' facilities works
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(2)

Y
2)
3)
4)

5)

Improvement of Bayabas pond

Construction of Paguis pond

Construction of Buyagan pond

Construction of Puguis (Gayadan) dcep well works
(Q = 0.6 m3>min) o

(Q = 0.3 m%min)

Consteuction of Stockfarm deep well works

(Q = 0.3 m¥min)

¢}  Inland pollution protection works

1y
2)

Constiuction of sewage canal
Provision of refuse dumping truck

d)  Rural community center works

- Puguis Barangay
- Pico Barangay

Zone Il

a) [frrigation facilities works

1)

2)

3)

Construction of distribution facilities at outlet of
Dinog Cave

Construction ponds

Bahong No. 1, Bahong No. 2, Bahong No. 3
Alapang No. 1, Alapang No. 2, Alapang No. 3
Peril, Alno

Construction of intake facilities

- Bahong intake weir.

- Alapang infake weit

- Alno inlake weir

i site
1 site
2 sites

1 site-

1 site.

1 site
1 site

5,000 ms
2 units

1 house

1 house

I set

8 sites

3 sites
1 site
i site



b) Drinking and domestic water suﬁpiy system works

- Bahong deep well and pump works 200 liters/min x 4 pump stations
- Alapang deep well and pump works 200 liters/min x 1 pump station

- Alno deep well and pump works 200 liters/min x | pump station

) Tmprovement of rural road

- Smnuyao - Peril route 2.9 kms
- Samuyao - Alapang route 1.1 kms
- Camp Dangwa - Alno route 3.8 kins
- Camp Dangwa - Sadag route 3.4 ks
- Tomay - Bahong route 1.3 kmis
-, Camp Dangwa - Mac Bahong route 0.7 km
- West Alno - East Alno route 1.6 kms

d) Construction of rual road (Farm to market road) works

North Sadag - East Alno route 1.5 kms

- Sadag - East Alno route 1.6 kms
- North Bahong - Alapang route 0.9 km
- ‘West Alno - Peril route " 1.0 km

e}  Ruml community center works

- Bahong Barangay 1 house

- ‘Alapang Barangay 1 house
- Alno Barangay { house

(3) Zonelll
a) ‘Rural road improvement works'

- Capitol - Bineng - Japos 6.2 kms
- Bineng - Boleweng 2.5 kms

b) Construction of rural road (Farm o market road) works

- Boleweng - Lower Bineng route . 2.8 kms



¢) Irigation facilitics works

1)  Bineng CIS improvement

- Intake 1site
- Existing canal 3.8 kms
. New canal 2.2 kms
- Division box 6 sites
2) - New intake facilities works
- Wangal intake 1 site
- Rineng intake 1site
3) Regulating pond 1 site
d)  Drinking and domestic water supply system works
1)  Bineng deep well and pumps 200 liters/min x 1 pump station
"¢} Rural community center works
- Bineng Barangay : I house
- Wangal Barangay 1 house
f)  Rural electrification works -
- Extension transmission line 6 kms
(4)  Equipments
1) Agricuhural-extéhsion equipments Lump sum
2)  Agro-meteorology equipment : Lump sum
3}  Water-quality-test equipment Lump sum
4)  Office Equipments {vehicle, office machine, and so on) - Lumyp sum
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CHAPTER 1II OBIECTIVE AND CONTENTS OF THE PROIECT

3.1  Objective of the Project

~ The Project area is currently suffering from significant problems that not just impede
regional development due to the lake of an agricultural production base and the non-existence
of an infrastructural base to support rural life but go much further in that they threaten rural

life itself.

Under the I_’x_’ojebt, these detrimental factors are to be resolved in a general manner and
its aim is to provide effective help to support the sélf—help efforts of the local farmer in the
Projeét area towards the development of their own region, a population that is seen to make a
serious and sustained effort to farm the land on a very small scale and under the very limited

natural conditions that prevail in their region.

3.2 Contents of the Project

(1)  Detrimental factors in the Project Area based on a very detailed field survey, the main
factors that have impeded and are impeding the development of agriculture in the Project area
have been identified as follows :

- Inundation of the farming land due to flooding in the wet season

- Inadéquate supply of ir'rigaﬁ('_')n. water of a favorable Qua]ify

- Obsolete water intake facilities |

- Inavailability of water reservoir facilities

- Inﬁdccjuacy of rural road constructions non-availability of related constructions

- Nqn-availability of a road system

- Inadequa.c}*.of utility and potable water supplies

- Lack of a service presenting agrotechnical information for the farming

population

(2} . Integrated rural development Plan

A.gricultural development of the Asian dcve_loping countries from 1960 untif 1970

concentrated on contributions directly aimed at increasing food production in those areas and

—33—



entailed the construction of large- .scale irrigation and drainage systems designed to create the

necessary agricultural infrastruciure. The major beneficiarics of these projects, however,
were the non-resident big landowners and the major farming and distribution business
operator. The benefits of these development projects did not go to the small and petty farmers

and passed them by compleicly, although they form the backbone of the people and account

for the majotity of the rural population. And, the differential between the big landowneis and

the petty farmers has continued to widen.

Also under the Medium- Term Philippines Development Plan made by the Aqino

administration, priotity is given to concrete measures involving ”plan’s for the implementation

of small-scale infrastructural schemes centering on the mital region”.
appraisal of the development projects of the past, and as a result of the new

». This pohcy is the result

of a critical re-
orientation detaﬂed plans are being highlighted that try to meet the grassxoot demands for

comparatively small-scale agricultural aid schemes as a more effective approach to assisting
the rural population. The request for the Project therefore sums up the wishes and
expectations of the local farmers and has been directly made by the PGB as the local
government body concerned. Itis therefore essential different from the aid projects so far that
have been conducted under the guidance of central government. This confers particular

importance to the Project, and makes it a unique revolutionary step in that it directly addresses

itself to the local farmers.

The content of the Project is equally as novel as it not only centers on the improvement
of just the main components in terms of agricultural production and rural development but
rather constitutes an overall development plan that the village as an organic functional whole,

The rural can be defined as the production and living space in which the agricultural

production base must be harmoniously integrated with the living environments of the rural.

Within the limited domain of the village, the rural population leads its erdihary life and
engages in agricultural production, with both aspects forming on insepatable and indivisible

whole.

Ti is also in the nature of agriculture that is constitutes a total system of activities that
are, for the most part, closely related to buman life and involve the utilization of the natural
envimnment. Take the sowing of seeds and the performance of irrigation tasks, harvesting,
and transport (and these tasks can be subdivided further into even smalier tasks). All of these
activities are not separate from each other, but are part of a whole series of operations and



activities that pervade the fabric of rural life as integral components inseparable from the

whole.

In this s"ense, it will be difficult to deal with the village and its function as a
juxtaposition of varicty of independent factors as if agricultural production were sepatable
fromn the living environment of the rural communities,

if the purpose of dev’clbpment is to improve the functioning of the impoverished rural
and breathe a new active life into the rural community, then it would not just be inefficient to
develop individual components. Given the particular nature of the rural, such a particularized
approach would result in the effect of the improvement of individual components being
swamped under the other low-level cfimponents that are organically linked to the project. To
achieve rural development, it is therefore of the utmost importance to devise total development
plans that create an effective platform for development by embracing the following

viewpoints. -

1) Infcgra! functional whole

Through the provision of the infrastructural prerequisites of rural life, the
development plan will have an integral effect, contributing to an improvement in
the living conditions of the rural inhabitants on the one hand maintaining and
strengtlleilin gs the functioning of the agricultural production base on the other.
For example, through the provision of a rural road system, the ordinary traffic
needs for the rural population will be improved and at the same time the rural
community will be able to use its agricultural machinery in a more effective and
- smoother manner as the rural road system that forms the production base is
. completed.

2)  Imtegral execution

With the implementation of facilities that form the agﬁc‘ultural production base
such as irrigation and drainage facilities, the living conditions of the rural
population will be improved so as to ensure more effective project execution.



3) - Integral approach to improving the rural conditions
With the provision of better living conditions, the rur'c__ll population may expect

better living standards, and this will cqmrihutc, at the same time, to maintaining

and assuring better conditions for agricultural production.
For example, through the provi_sion_of rural sewage systems, the {iving

standards of the population within the area will be improved, and this will, at the

same time, also contribute to creating the function
ments in the water quality of the

al requirements for agricultural

water and sewage facilities and improve

agriculural water / sewage needs.

Though the iject arca has a high agricultural production. potential especially for
vegetable cropping, living standards in the area have remained at a low level and agricultural
production has been unstable due to some ditect detrimental factors and their consequential
damaging repercussions. The B/ D study, however, is conducted to examine these
detrimental factors that are damaging fo the development of the region and the many
components required for the project to function as an overall rural development plan by

allowing for the organic link that exists between all of these factors.

As a result, the components that have been requested as a part of such an overall rural
development plan are interlinked and form an integral whole, as can be seen from Fig. 3.2 .1.
If any one of these components is missing, it will.not be possible to achieve effective rural
development. Forthe achievement of regional de\'fe_lopme_nt and for an activation of rural life,
it is felt that rural development will not be attainable unless all of these components are
improved, as shown in the figure and unless each and every components is tackled so that the
individual improvements can mutually reinforce themselves to generate positive development.

(3)  Contents of the Project

In this Project, consequently, the following components are necessary to be

materialized.

1} Drainage improvement (Zoné. ¢
2)  Irrgation development with ponds, water tanks and wells etc. , construction and
rehabilitation of intake f‘acilit'ies, irrigation canals and terminal faéilities (Zone T,
- and I ' ' '
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3)
4)
5)

6)
7)

In this Basic Dcsngn necessity and fe

‘of the Project on transportation, agricuitural extension,

Construction of village sewage facilities (Zone §
Construction and rehabilitation of roads (Z.one 11, 11f)
Construction of drinking and domestic water supply with deep wells (Zone I,

)
Construction of community centers (Zone 1, 11 and I11)

Supply of equipments necessary for implementation, opcratlon and maintenance
metrological obsetvation,

farm management and water quality testing etc.

asibility of the contents of these components

requested by the GOP {cf. 2.5.3 contents of the request) are examined as a Grant Aid

Program, and the following modifications are made to the contents.

a.

Planning of irrigation facilities

Concerning the planning of irrigation facilities, fundamental concept of
the development in the F /S {basis of the request to Japan) was not changed in
the Basic Dcsign.

As difficulty of the land acquisition is restrictive factor of constructing
requested ponds, capacities of almost ponds are settled as maximum to be
secured as possible. _ |

Concerning construction of terminal facilities, those for minimum 1 ha
farmland blocks were proposed in the F/ S, but in the Basic Design, those for
minimum 5 ha are adopted, in view of giving high publid quality to the Project
which the Grant Aid Progtam aims for.

Planning of rural roads

Concerning improvement of existing roads, no modification was made
except the addition of Cruz-Samuyao route (0.7 km). (Though there is necessity
of improvement, this route was omiited in the ¥ /S, for fear that inﬂucncc' of
sliding would reach to the road. However, the safcty of the route was
technically confirmed though the Rasic DeSign studies.) '

New construction roads are reduced to 3 routes from 5 routes, as the
result of investigation for land acquisition. Planning of paving for new
construction roads with gravel in the ¥ /S is changed into that of paving with
concrete because of the comparatively étecp longitadinal slope, nearly equal to
the existing roads near by. '



Planning of drinking and domestic water supply

In this design, juSi the same planning as the request is adopted.

- Planning of drainage itnprovement’

As the resull of analysis on drainage of the Project area in the F/S is

confirmed to be proper, no big modification is made on the contents of the
planning. _

In the Basic Design, in principle, the urgent place where there are
serious objections are adopted and become the object of the improvement.
o .Portionaily incompietc drainage facilities have been seen. For
example, cross road drains in Puguis and Pico need rehabilitation as
recommended in the F/ S. But, as these facilities actually have function of
discharging floods to some extent, and future self-help rehabilitation by e. g.
regional government authorities etc. must be possible, and according to the
above said principle, these facilities are excluded from the objects of the Project.

Planning of sewage facilities

Among the ﬁvo_sewage canals planned in the east 'a.hd west of Zone |
in the F/ S, only the eastern sewage canal is adopied, regarding the degree of
need. .

The western sewage canal is judged to be not so urgent at present,
compared withe the eastern.

Planning of rural electrification

Installation of electric power transmission line {about 6 km length)
fmxﬁ existing grid (in Zone I) to unelectrified Zone 11T was proposed in the F /
S. But BENECO has a plan to do the above mentioned installation. This,
therefbre, is excluded from the objects of the Project.



Planning of procurement of equipmends

Supply of garbage tmcks (dustcarts) seems out of the category of an
integrated rural development plan, and is excluded from objects of the Project.

Concerning other equipments proposed in the F/ 8, the contenis of
equipments to be procuted are modified taking the purpose of utilization and
necessit'y into consideration.

Through the above mentioned studies, objective and effect of
implementing thée Project is confirmed and the ef fect of the Project meets to the
Grant Aid Program. _

The implementation of the Project with Japan s Grant Aid Program,
therefore, is concluded to be proper. And to the Project under the Japan’s grant
Aid Program as a premise, the points of the plan is examined and Basic Design

works are carried out .

3.3 Principal features of the Project

Proposed Project area is in rural high land of 1,420 ha and is divided into three {3)
zones. The sites of the plenty of facilities to be constructed are spreaded in the whole Project

area,

The construction works to be executed in the Project are as follows ;

a.

Drainage facilities (Zone 1)

1 River improvement {3 streams) 2,500 m

2) Regulation gates 2 nos
3) Construction of a consolidation dam 1 set

Irrigation facilities (Zone |, T and 1) -

1) Intake weirs ‘ - 9 nos.
2) Ponds = : _ : 8 nos.
3)  Strange tanks (including regui_ation tank) 9 nos.
4} Small pump stations 4 nos.
5) Deepwells for irrigation water supply 3 nos.
6) Division conduits ari_d s’upb]emcntafy conduit |

from wells (includiﬁg incidental works) | 4,770 m

4y



7 Improvement of Bineng CIS irrigation facilities 1 set -

-8) - Lateral conduit L 23,200 m -
- 9) Division tanks .~ - 80 nos.
10):.  Improvement of distribution facilities at outlet of Dinog - Cave
| I set

c. Village sewage facilities (Zone 1)
) J Sewage canal _ 2,450 m

.d. | Rufal rdads (.Zon.e 11, HI)
1} Imptovement of rural roads 23.4 km
2) New construction of roads 2.7 km

e.  Drinking and domestic water supply facilities (Zone I, 1IT)
i) Deep-well facilities | 7 nos.

f. . Rural community center (Zone I, I and HI)

1) Rural community centers 7 nos.

- g. Equipmentsto be granted (for operation and maintenance)

Vehicles, equipment for meteorological observation, equipment for waier quality

testing.

Operation and maintenance of all the facilities after construction will be under control
of LT /HIRDP O & M Office which will be established in PGB. Staff of the O & M office
will be related technical officials under related government offices, and they will be temporary
transferred to the O & M office from their offices. Through the staffs of the O & M office,
the related goverhment offices will execute the operation and maintenance of public facilities
such as roads and drainage facilities. Operation and maintenance of irrigation and drinking
and domestic water supply facilities will be executed by the benefited farmers of the Project
area. The O and M office will give the farmers instruction and advices.

Taking these situations into consideration , it is judged that preparations for the
implementation of the Project in Philippines side are already compieted.



Provided that the Project are completed, the annual costs for operation and maintenance (O &
M) is estimated at 1,132,400 pesos. The items of the costs are O & M cost for irrigation
facilitics at 200,500 pesos mainly made up of pump operation expenscs, O & M cost for
drinking and domestic water supply facilities at 631,000 pesos ‘made up of well pump
operation expenses, O & M cost for rural community centers at 16,900 pesos, and O & M

cost for the O & M office at 284,000 pesos respectively.

The O & M cost for 1rngat1on facilities will be borne by farmers as benef iciaries, and
about 400 pesos in a year will be required for one farm houschold assuming that fully
depends upon pumps in the dry scason. It is judged as bearable for every fariners because
that the expense is equivalent to less than 10 % of incremental benefit which can be éxpected

by the completion of the construction for the irrigation facilities.

The O & M cost for drinking and domestic water supply facilities will be also borne
by beneficiaries as a water charge. Iti is inferred bearable for beneficiaries because that the
charge is estimated at 3 pesos par one cubic meter of water supply which is almost cqu:vaienl

to the same of LTWD taking service with in Zone L.

The O & M cost for the O & M office is composed of salary for staffs and expenses
for wtilization of concerned facilities. As some of the staffs Wilil_be assigned from PGB and
governmental agencies concern as concutrently serving and PGS’s'pr'ov.isions will be utilized
in common use, it can be judged for PGB to easily bear with the amount on unstressing scale.



CHAPTER IV BASIC DESIGN

4.1  General for the Basic Design-

Basic Design is cariied out so as to be suitable on function, economical efficiency and

durability.

Construction works of thie Project ate presented as follows:

a.  Irrigation facilitics

b | Intake weir
<Zone I> Puguis intake weir
<Zone [I> Bahong No. 1 intake weir
<ZoneIl>  Bahong No. 2 intake weir
<Zone 11> Bahong No. 3 intake weir
<Zone il> Alapang i.ntake weir
<Zone I1> Alno intake weir
<ZoneIIf>  Wangal intake weir
<Zone IT]>  Bineng intake weir
<Zone 111>  Bineng CIS intake weir

2) Pond
<Zone 1> Bayabas pond (inc. small pump station)
<Zone I> Puguis storage tank
<Zone I> Buyagan ponds (2 nos., inc. small pump station)
<Zone I> Buyagan storage tank
<Zone II> Bahong No. 1 pond
<Zone 11> Bahong No. 2 pond
<Zone II> Bahong No. 3 storage tank
<Zone [I> Alapang No. | pond
<Zone 11> Alapang No. 2 storage tank
<Zone II> Alapang No. 3 storage tank
<Zone II> Peril pond
<Zone i[> Alno pond
<Zone III>  Wangal storage tank
<Zone1li>  Bineng storage tank



<Zone lIE>  Bineng CIS regulating tank

3) Diversion conduit and supplementary conduit from we}ls for drinking
and domestic water supply ' 4,710 m
4) Lateral conduit 23,200 m
5) Division tanks 80 nos.
6) Wells for irrigation water supply :
<Zone I> Puguis (Bayagan) deepwell - {Q:0.45 m3/ min)
<Zone [> .do - : (Q:0.35m*/ min)
<Zone [> Stock farm deepwell (Q:0.35 m*/ min)
7) Improvement for irrigation facilities of Bineng CIS
Improvement of canal . _ 2,030 m
New construction of canal 1,500 m
Division works ' 8 nos.
8) Improvement of Dindg-cave | L.S.
Rural roads
1) Improvement o 23.4 km
<Zone II> = Camp Dangwa - Alno route 4.0 km
<Zone II> Cruz - Peril route 2.2 km
<Zone 11> Samuyao - Alapang route {,.l km
<Zonell>  West Alno - East Alnoroute ~ 1.7 km
<Zone [I> Camp Dangwa - Baheng Proper - Sadag route
' ~ 34km
<Zone 11> Camp Dangwa - Bahong proper route 0.7 km
<Zone [I> Tomay - Bahong proper route 1.3 km
<ZoneIlI>  Capitol - Bineng Proper - Yapos route 6.4 km
<Zone Iil>  Bineng Proper - Boleweng route 2.6 km
2) New construction | ' o ' i 2.7 km
<Zone 11> Sadag - Fast Alno route 1.1 km



<Zone [[>

. <Zone IlI>

West Alno - Peril route
Bineng route

Drinking and domestic water supply fallibilities

<20né 1>

<Zone Il>

<Zone I_II>_*

- <ZoneINI>

Drainage facilities

)
2)
3)
5

1)

Bolo creek improvement (inc. sluice gate)

Bahong deepwells
Alaﬁang deepwell
Alno déepW’éIl
Bineng deepwell

Balili river improvement

200 1/ min

| 200 1/ min

2001/ min

" 2001/ min

Bayabas creek improvement (inc. sluice gate)

- Consotidation dam {L=36m)

Village sewage facilitics

Sewage canal

Rural community center

<Zone I>
<Zone I>

<Zone II>

<Zone TI>

<Zone H[>
<Zone [I1I>
<Zone II[>

Puguis
Pico
Bahong
Alapahg
Alno
Bineng
Wangal

barangay
barangay
barangay
barangay
barangay
barangay
barangay

Eguipments to be granted

1)
)
3)
4)

Vehicles for implementaﬁon andO &M
- Equipments forO &M

Equipments for meteorological observation

Equipments for water quality testing

0.7 km
0.9 km

4 nos.
1 no.
I no.

"1 1o,

500 m
1,400 m
600 m
L.S.

2,450 m

6 nos.
L. S.
L. S
L. 5.
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