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In res_poﬁSe to a request from the Govcmme_nt of the Republic of the
, Philippines,. the Government of 'Iapan decided to conduct a feasibility study
on the Highland Integrated Rural Development Project and cntmsfed the
study to the Japan International Cooperation Agency (JICA).

. JICA sent to th'e"chuinC of the Philippines a study téam headed by
Mr, Masaharu Matsui, Nippon Giken Inc., two times in the period from
July 1987 to March 1988.

The team exchahged views with the officials C'On'ce'med of the
~ Government of the Repubhc of the Phlllppmes and conducted a field survey
" in La Trinidad, Province of Benguet.

After the team retumed to Japan, funher'stu_dies were made and the
present report was prepared. '

I hope that this report will contribute to the development of the
‘Project and to the promotion of friendly relations between our two

countries, oo
&

. I wish to express my apprcciatioﬁ to the officials concerned of the
Government of the Republic of the Philippines for their close cooperation
extended to the team.

October 1988

e

Kensuk¢ Yanagiya -

President
Japan International Cooperation Agency






PROJECT MAP

THE HIGHLAND INTEGRATED RURAL DEVELOPMENT PROJECT
N LA TRINIDAD

Ry “?:'“"'””"'f'Baguiq_City .
I}ENGUE’]‘ L e e

1 4o j LA TRINIDAD -
G s

- PHILIPPINE SEA

1,000

0

SCALE 1 : 40,000

SCALE 1 : 10,000,000

2,000m

Zone III 450 ha

LEGEND

Project Area

'
N
ARLEA
Zone | 290 ha
Zone H 680 ha

Total 1420 ha




N
nponEl  ?iedS puR| (B /(\.i\u

241w DUIID31S 10 UOISUDING | sescsscosss

Ty
<

wooz 000t o0e

JEUEeD mww.ﬂ?»mm.w . ==

MR o wmweaoldwy L T T

19ALL 10 uswaA0dw] |

Ardddng azes Suruup 103 13\ O

PEOL JO UOIIONISUET) |

[EBugpy ‘duauig ;] U0y
ouly "duedey ‘Buoyeq ! 1 JUGY DROI JO UONBU[IGEYSY :
0214 ‘SINEN] [ T SULZ .
(acid) [BUBD UOITRBLIA] | wee e st v o
Basy 122004 341 ur pasodoxd sie SIHIUSY) AJIURUILIOY [BINY USAIE | 210N

A1ddns a@igsm uonedlLdl 107 38 ¢ ®
I =
LN e Aiddng 191Bam UCLIETLLIL UG PUO ! n

aNdodT

BUOIQUIY
RBQUT
e /}.//
N
N
.
™
4
~,
N
i
p
Ausme], ,
| L
s
...\...(l!\h.;l*n.h‘..p..uﬂ\\\/ //

5,
"

103{0dd dHL 40 NV1d TVIEINID

—a™







SUMMARY

INTRODUCTION

(1)  This report is the "Final Report” on the "Feasibility Study (The Study) of the
Highland Integrated Rural Development Project in La Trinidad, Province of Benguet”.

(2)  The Implementing Arrangement on the Technical Cooperation (I/A) for the
Highland Integrated Rural Development Project in La Trinidad (HIRDP or the Project)
was agreed between the Provincial Government of Benguet (PGB) and the Japan
International Cooperation Agency (JICA) on March 13, 1987. In conformity with I/A,
the Feasibility Study on HIRDP was carried out from July 1987 through August 1988.

(3) The objective of the Study is to formulate the Highland Integrated Rural
Development Plan in La Trinidad for promoting highland agriculture and improving the
living standards for the inhabitants in the rural areas in and around Municipality of La
Trinidad (the Municipality) , Province of Benguet {the Province), the Philippines.

(4)  The Study area covers about 5,000 hectares in and around La Trinidad
Municipality, Province of Benguet, besides the Project area is 1,420 hectares of land in
the Municipality.

BACKGROUND

(5} The Philippines has a total land area of about 300 thousand kin? comprising
approximately 7,000 islands and islets, extending geographically between 5° to 20° of
Northern Latitude and 117° to 127° of Eastern Longitude. The total population was
estimated in 1987 at about 57.4 million, and the average population density is 190
persons/km?2, the population growth rate in the five years from 1982 to 1987 is
estimated at 2.5 percent. The total labor force in 1986 was 20.59 million persons while
its employed ratio was 93.3 percent, of which 10.29 million persons or 50 percent were

(1)



engaged in the agricultural sector. The Gross National Product (GNP) in 1986 was
614.3 billion pesos (the per capita GNP was 10,982 pesos) with a growth rate of 3.3
percent over the previous year, The agricultural sector plays a dominant role in the
Philippine economy, sharing 30 percent of the Gross Domestic Product (GDP), while
the manufacturing scctor has a share of 24 percent, the commercial sector of 16 percent,
the service sector of 13 percent, and the other sectors of 17 percent, respectively.

{6) According to 1987 Year Book, the agricultural production in the Philippines is

mainly as follows :

Crops Harvested area Production

(1,000 hectares) {1,000 tons)
Rough rice 3,402.6 9,097.1
Shelled com 3,544.7 | 3,922.0
Roct crops 422.6 2,668.5
Beans & Peas 49.6 37.7
Yegetables ' 66.3 437.3
Sugarcane 355.9 2,135.3

Coconut 3,261.5 31624

Although the demand and supply on rice production in the provincial level is in
imbalance, self-sufficiency in rice production has been achieved at the nation-wide

level. On the other hand, there exists a shortage in vegetable production in the country.

(7)  Inthe Medium Term Philippine Development Plan (1987 - 92), four goals of the
Philippine development efforts have been indicated. Thatis, (a) alleviation of poverty,
(b) generation of more productive employment, (c) promotion of equity and social
justice, and (d) the atfainment of sustained economic growth. Agricizltural 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 the
regional development projects, including the construction of small-scale, labor-intensive
infrastructures such as rural road, communal irrigation system, school buildings and

rural water supply.
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(8)  Based on the development strategy of GOP, PGB has identified that the need
for the urgent formulation of the Iighland Integrated Rural Development Project in the
main vegetable producing area of La Trinidad. The Project area has a high agricultural
development potential but remains less developed. The Project is aimed at the

improvement of the infrastructure with the views to raising and stabilizing small-scale
farmer’s income, improving living standard and activating rural economy in the Project
area. Since the Project area locates at the gateway to the prevailing highland agricultural
region, the Project will contribute to the agricaltural economy and the rural society in
serving as a pilot model program o easily extend its valuable demonstrative effects over
the entire arcas in the Province.

&) The total population of the Province was 408,973 in 1985, distributed in sucha
manner that 147,052 in the urban area and 261,921 in the mural area. The population

" density of the Province stood at 154 persony/km2. The annual natural growth rate of
2.5 percent and immigration rate of 1.3 percent produced a 3.8 percent annual.
population growth rate in the Province. The monthly family income was 5,895 pesos
and 2,600 pesos for the urban and the rural areas, respectively. The monthly family 7
expenditure was 4,966 pesos and 2,432 pesos for the urban and the rural areas,
respectively. The proportion of the income spent on food was 42.5 percent and the

unemployment rate was 6 percent.

The 1985 population of the Municipality is estimated at 32,590. The total
number of households in the Municipality is estimated at 5,149. The annual population
growth rate between 1975 - 85 was estimated at about 3.7 percent. The number of farm
household is estimated at 2,203 or 41.2 percent of the total households. The total land
is 8,274 ha, and agricultural land is 1,839 hectares in the Municipality. The total
planted area under vegetable and cut-flower cultivation is 1,844 hectares and 203
hectares, respectively.

PRESENT CONDITION OF PROJECT AREA

(10)  The Project area is located in the Municipality of La Trinidad, Province of
Benguet, comprising the southern part of the Cordillera Mountainous area, being
connected to Manila (250 km) by the national highway network. The Municipality is
the administrative capiial of the Province. The Project area streiches between latitudes
16°27 N and 16°30° N and longitudes 120°34 E and 120°37 E, ranging from about
600 meters in the northern part of the area to 1,330 meters in the south. The Project
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area with a total area of 1,420 ha comprises 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 11
covering 680 ha ; and (iii) the left bank of the Balili river as Zone I covering 450 ha.
The Project area covers 1,420 ha with gross agricultural 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.

(11}  Zone I located in the Trinidad Valley is an intermountainous basin circumscribed
by mountain ranges in the 1,500 meters class. The Balili river takes its course at the
castern edge of the basin, flowing in the south - north direction. The foot of Mt, Pico is
drained by springs that give rise to the Bayabas, Pico, and Puguis crecks. These creeks
eventually merge to form the Bolo creek which, in turn, empties into the Balili river, at
national road bridge. The basin has an elevation of about 1,320 meters and slopes at a

gradient from nought to three (3) degrees.

Silty loam and loamy sand of the La Trinidad Series extend over the flat to
gently flat lands located on the lower portion of La Trinidad Valley. The soils are deep
and well drained, but the lower elevated area is sometimes affected by fleod in the wet
season. The soils generally have high inherent soil fertility and are suitable for a
vegetable growing. Vegetables are being cultivated using the water drawn from
mountain streams, springs and the Balili river.

(12) Zonell is a area in a stretch of comparatively gentle slopes extended from Cruz
- Alapang - Bahong to the Alno area, with an average gradient of about 18 degrees.
The creeks in Zone IT have a mountain range as their east - west divide. In the west ,
the Peril creek runs through the Alno Valley and eventually empties into the Balili river.
The three creeks in the east, i.c., the Alno, Alapang, and Bahong creeks, are tributaried
io the Payung river.

Silty loam and loamy sand of the Tacdian Serics are found on gently slope and
areas in Zone II. The land of these soils is moderately drained and is suitable for
vegetable and cut-flower growing. Vegetables and cut-flowers are being culiivated
using water drawn from mountain streams, springé and the Balili river.
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(13) . The topographic features of Zone III are the steep-sloping formations of the
Bineng terrace. The Bineng terrace plains (E1.920 - 980 m) consist of hilly areas and
paddy fields oriented in the north-south direction. The Wangal terrace plains (E1. 1,200
- 1,300 m) located in the south of Zone I consist of hilly area and upland crop fields.

Loamy sand of the Puguis Series are found in hilly and mountainous areas in

" the Wangal area. The soil in this part has good drainage conditions and is suitable for

vegetable and cut-flowers growing, Silty loam, loam and lcamy sand of the Bineng

Series extend over gently sloping land in the Bineng area. The soils here are terraced
and planted with rice and vegetables. '

(14) Meteorologically the Project area falls under Type I which is characterized by
two pronounced seasons, the dry season from November to April and the wet season
from May to October. It is a highland area of the Central Cordiliera, frequently attacked
not only by the northeast and southeast monscon but also by annually around two
typhoons.

Meteorological data (1951-1985) measured at Baguio PAGASA station are
averaged as follows : Mean air temperature (Jan. : 17.8°C, May 20.5°C, Annual mean
19.3°C), Rainfall (Jan. 12.1 mm, Auvg. 847.9 mm, Annual 3,562.9 mm), Rainy days
(Jan. 4 days, Aug. 27 days, Annual 169 days), Relativé humidity (Feb. 78%, Aug.
92%, Annual mean 84%), Annhal mean atmospheric pressure 1,009 mbs. 89% of
annual rainfall concentrates in the wet season from May to October, and monthly

average rainfail in August goes up to 897 mm.

(15) Probable flood discharge of the Balili river (catchment area: 31.4 Km?2) was
estimated at 254 m3¥/sec by two(2)-year return period, 349 mY/sec by five (5)-vear
return period and 498 m3/sec by ten (10)-year return period. Monthly average
discharge was estimated at 0.25 m3/sec as minimum value in February and March and

8.51 m3/sec as maximum value in August. Annual mean discharge was estimated at
2.74 m3¥/sec.

(16)  As the results of water quality tests on irrigation water, it was found that almost
all creek water and groundwater has been contaminated by bacilli, but is quite harmless
for irrigation use. The Balili river water was judged to be unsuitable for irrigation use
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due to the high BOD, COD value above the limited content of crop growth even in the
wet season. The surface active agent content showed maximum value permitted for
crop growth, the more the river water will be contaminated by the domestic sewage in
the upper reaches of the Balili river basin.

(17)  Geologically, the Project area consists of tertiary sedimentary rock of meso- to
neocene origin overgrown by a quartemary deposits of neoccene origin and limestone
rock formations. The sedimentary rock has conglomerates, sandstone, shale, and tuff.
The quarternary deposits in the Trinidad Valley of Zone I reaches a thickness of 10 - 20
meters. The limestone rock formations can be found in Zone II and the conglomerates
in Zone 1II. The Project areas also has a number of geological faults.

{18)  Three (3) holes have been drilled to a total depth of 305 meters to investigate the '
possibility of groundwater development. Judging from the analyses of the well
pumping tests, the yield capacity of one deep well was estimated as follows, by
allowing for a safety margin in the evaluation:

1. Zonel: Kennon formation, Stockfarm (DZ-1) : Q= 4.8 litter fsec
2. Zonell: Zigzag formation, Bahong (DZ-II) : Q= 7.5 litter /sec
3. ZoneTll: Zigzag formation, Bineng {DZ-11T) + Q= 13.0litter /sec

Based on the above, the requiréd number of wells to meet the water demand in each

Zone was determined.

{19) The temperature conditions of these areas arc suitable for all-the-yeas round
cultivation of temperate vegetables. The cropping calendar and cuitivated zones in the
Study area are mainly affected by excessive rainfall, strong wind, damage due to
typhoons in the wet season, and shortage of irrigation water in the dry season. '

In Zone I, strawberry occup.ies about 33% of the area. Roses are introduced
with about 39% of the area in Zone I1. In Zone 111, wetland rice is cultivated about
43% in the wet season. Most of the other field is used for vegetables cultivation which
is limited within 2-3 croppings a year due to the shortage of irrigation water.
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(20) The main vegetables being grown are legumes such as string beans known as
Baguio Beéns, gafden peas, leafy vegetables such as Chinese cabbage, pechay,
cabbage, lettuce, celery, green onions, cauliflower, broccoli, asparagus, fruit
vegetables such as cucumber, eggplant, tomato, sweet peppet, strawberry, and ltubcr
crops such as white potato, radish, taro, sweet potato, and carrots. The main cut-
flowers produced in the Project area are roses, gladioli, chrysanthemums, dahlias, etc.
Anthlium has also been iniroduced recently.

(21) The average annual total planted area and production of vegetables in La
Trinidad for 1984 to 1987 is estimated at about 1,700 ha and 17,000 tons. The average
annual cultivated area and production of rice is about 110 ha and 210 tons,
respectively, Area and production of cut-flowers are 405 ha and 4500 thousand
dozens in total. Prices of vegetables show a distinct seasonal pattern, higher from
September to November and lower from January to April due to the relative seasonal
availability of the products,

(22) Farm size in La Trinidad is mostly ranged from 0.70 to 0.91 ha. Amount of
annual income is ranged from 24,800 to 41,200 pesos of which about 87% is derived
from farm income. Expenditure for food accounts for about 50% of the total expense
ranged from 21,600 to 33,600 pesos.

Net reserve, excluding total expenditure from total income, is ranged from
3,200 to 7,600 pesos/family. The poverty line of the income in the Philippines
accounts for 28,600 pesos / family.year.

(23) The net land area of 343 ha under the beneficial area of 381 ha is being irrigated
at a low level by drawing water from the nearby mountain streams, wells and springs,

and from the Balili river.

Only approximately 45 percent or 155 ha (Zone I 90 ha, Zone 11 65 ha) of the
above land area is supplied with Balili river water while the remainder of 55 percent is
topographically incapable of being supplied with river water from the Balili river.

In the wet season, the entire area is under cultivation with the surface irrigation

due to abundant rainfall. In the dry season, however, natural water supplies run
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extremely low so that water saving irrigation methods are applied aimed at maximum

water conservation, even in the limited irrigable areas.

(24)  Annual flooding of the Trinidad Valley in the wet season is a scrious problem.
It is caused by the inadequate Balili river’s flow capacity in conveying a flood discharge
so that it will inundate La Trinidad Valley's flat lands which are themselves not

provided with adequate inland drainage systems.

(25) The existing rural roads in Zone Il and II1 pass mainly along hilitop kridges and
steep slopes. The steep road section with gradients more than 15 percent is 6.5 km
which corresponds to 25 percent of the total road length 26.5 km. Every year, heavy
rainfall in the wet season often causes serious damage to the rural roads and related
facilities. For theit maintenance work, roads on steep slopes, in particular, are surfaced
with limestone materials which are easily near at hand. This invites problems of water
erosion caused by rainfall, with resulting wheel slippage and skidding as the limestone
dissolves and becomes slippery. Rural roads built on flat terrain are also inadequate for
the traffic needs in the wet season due {o insufficient drainage and a totally inadequate

depth of the gravel paving.

{(26) The authority responsible for the drinking and domestic water supply in La
Trinidad is the La Trinidad Water District (LTWD). LTWD draws its water from a deep
well of some 145 meters in depth. Only 34 percent of the total inhabitants {5,149
houses) of the La Trinidad Municipaiit_y are supplied from LTWD. This shortage of
drinking and domestic water supply in the rural areas in the Project area is bound to

create serious problems for solution.

(27) Many barangay communities still lack the proper facilities to pcrmit the
implementation of activities designed to expand the introduction of agricultufal
technology on a broader scale, improve health measures, and create opportunities for
better social communication, including farmer assemblies. Nor is the supply of
‘ electricity assured for some rural areas of the Project area. This generates the urgent

need to improve the inadequate socio-environmental living conditions and to activate the
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rural cconomies by creating a better social infrastructure and upgrading the general
socio-economic framework of these communities,

(28) In the surrounding residential areas in Zone I, stagnating waste water
discharged by the residents considerably detracts from the living environment.
Irrigation water and shallow ground water are also contaminated with the waste water.
Constant garbage dumping has been found at sevesal creeks in the Project area. This
hinders the flowing function as well as livin_g'environment, and generates an urgent
need to improve the environmental living conditions,

DEVEILOPMENT PLAN

(29)  The primary objectives of the Development Plan can be summed up as follows :

a. to promote agriculture based on the vegetable and cut-flower production
as the principal type of crop best suited to the highland climate, Tand and
soil conditions.

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

c. to raise the level of the farm income by way of ameliorating the farming
system fitted with the provision of a better agricultural infrastructure and
to achieve a greater stability of farm management through the
strengthening and expanding of the support and service backup systems
for the agricultural communities.

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

e, o 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 can achieve a higher added value after
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establishing a brand image of clean vegetables and thereby improve the
family income. In particular, these measures should include the
substitution of the current irrigation water supply from the Balili river by
some alternative sources yet to be developed. This is of particular
importance in view of the poor quality of the current water supply which
is baﬂly contaminated by sewage and drainage wastes from the Baguio
City catchment area and the industrial wastes that are discharged into the
Balili river from the factories and commercial enterprises in the
Municipality of La Trinidad. |

to create a sound socio-economic framework for the rural society though
the provision of rural community centers (Barangay Halls) as a means of
expanding the health and hygiene care services and promoting the
intreduction of more advanced agricultural and irrigation technicques and
strengthening the communal irrigation organization, farmers’ school and
farmers’ cooperative activities.

(30) Tt is proposed 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 constraints.

B

2)

3)

4)

5)

6)

7

Drainage improvement works (Zone I}

Irrigation improvement works including ponds, water tanks, wells &
pumps and on-farm irrigation facilities (Zones I, IT, TIT)

Sewage canal construction works (Zone I)

Rural road improvement works and new construction of farm-to-market
roads (Zones I, IIT)

Drinking and domestic water supply facilities works (Zones II, II1)
Rural comfnunity center construction works (Zones I, 11, 11D), and

Rural electrification works (Zone 1)

(10)



(31) Beneficial area concerning the agricultural development plan is estimated as

follows :
{Unit : ha.)
Land category Zone ¥ Zone 11 Zone 11 Total
Upland crop field 199 (159 235 Q152) 60 (40) 494 (351)
Lowlendricefield 0 (0) 0 © 4060 40 (30)
Total : 199 (159) 235 (152) 100 (70) 534 (381)

Note) These figures exclude land acquisition for proposed roads and irrigation
facilities. Figure in parentheses are net beneficial areas.

(32) ‘The proposed cropping pattern has been carefully adjusted to obtain the
maximurn benefit without a big substantial change from the present cropping pattein
prevailing in the Project area.

_ In Zone I, the main crops are sirawberries and vegetables and an expansion of
the planted area for vegetables has been planned as a result of the irrigation system
improvement as well as the drainage improvement work. In Zone II, however, the
main crop are roses and vegetables, and a larger planted area for vegetables has been
projected due fo the provision of a better irrigation system. Again, in Zone III, the main
crops are rice and vegetables, and the planted area for vegetables has been expanded
owing to the implementation of an improved irrigation network. The planted area is
expected to increase to 301 ha after the completion of the Project.

(33) Theaverage consumptive use in the cropping season has been calculated for the
various crops, and the results indicate that strawberries consume water at a rate of 2.8
mm/day, vegetable 2.6 mm/day, and roses 3.2 mm/day in average. The paddy field
water requirement was established at 6.4 mm/day in the wet season and 7.4 mm/day in
the dry season. The water requirement for paddling the rice field has been estimated as
100 mm. The designed irrigation system efficiency has been given as 65 percent for
dry fields and 85 percent for wet fields.
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(34) To achieve the above proposed cropping pattern, it is proved technically and
economically appropriate that the irrigation plan should be a combination of measures
involving the following facilities :

Ttem Quantity of proposed facilities

Intake facilities 8 intake weirs

2 diversions

Diversion conduit 3,000 meters

Pond 11 nos. {68,500 m3)
Lateral conduit 25,050 meters
Division box 120 nos.

Delivery conduit 30,000 meters

Water tank 595 nos.

Gthers 3 deep wells in Zone 1

1 regulating pond in Zone I

Rehabilitation of Bineng CIS canal
with intake weir

(35) Itis considered appropriate that the improvement plan for the diﬁinagc system
should involve excavation work on the Balili river and the Bolo creek and dredging
work to normalize the cross-section of the Bayabas creek. For design purposes, the
design discharge should be calculated on a probability with the scale of a five year

return period.

The desigﬁ discharge for the Balili river is given as 282.2 m3/s prior 1o its
confluence with the Bolo creek {with the drainage area of 26.6 km2) and 349 m3/s after
its confluence with the Bolo creek. The design dischatge for the Bolo creek is taken as
85.8 m3/s (with the drainage area of 6.8 km2). In he vicinity of the national road
bridge over the Balili river, it will therefore be necessary to dig down the river bed by

approximately 2 meters.

The Balili river required improvement work over a total length of 425 meters
and a river bed width of 16 meters, with the side gradient of 1: 2. The Bolo creek
requires improvement work over a length of 1.4 km and a river bed width of 10 meters,

the side gradient being 1: 1.
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(36) The plan for the rural road system is to imprové the existing rural roads and to
construct the farm to market roads in Zone IT and Zone III where the maintenance work
is not sufficient and the deterioration of the rural road is particularly bad in the Project
area and to finally provided an organic whole of road network. Basically, it contributes
to synthetically improve regional agricultural productivity and to accelerate the activation
of social communication. The proposed road section is basically of a roadway width of
3 meters with a 0.5 meter shoulder on either side, The longitudinal profile form of the
existing roads shall not be changed and be refained in its present form. With

considerations of 4 serious constraint on a steep road route in the heavy rainfall region,
the road has been designed with a durable concrete pavement and included the

rehabilitation or upgrading of the related road drainage facilities. |

The toial road length due for improvement in Zone II is given as 13.9 km and
the total length of new farm to market road is § km, the total being 18.9 km. The
rehabilitation road length in Zone 111 is 8.7 km, the new farm to market road length 2.8
km, giving a total of 11.5 km.

(37) The development plan of drinking and domestic water supply has been
established with the final target year being 1998 i.c., ten years hence for Zone II and
Zone TIT where LTWD has no extension plan for the water supply. The planned total
gervice population is estimé\{ed at 11,000. The average water consumption is 120
litters/capita.day for residences, 24 litters/capita.day for schools, and 1,000
litters/place.day for public facilities. In addition to these supply liabilities, the plan
provides for water requirements for livestock, washing of agricultural produce, and
spraying fungiéide. Total water consumption was estimated at 1,670 m3/day.
Consequently, six(6) deepwells and one (1) deepwell with pumps have been proposed
in Zone 11 and Zone I1I. respectively.

(38) The erection of transmission lines {6kms) has been planned to extend the electric
power supply network from the existing power grid (Zone I) to Zone III which has no
electricity supply at present.

{39) The plan envisages the operation of two garbage trucks to be stationed in the
Municipality. These trucks are to provide a greater refusing handling capability in the
Project area. The plans also tries to deal with the problem of sewage water being
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discharged from the communitics in Zone I and proposes the installation of a sewage
canal of approximately 5 km length which is to empty into the Bolo creek. The Project
assumes that the sewage canal is of a concrete drainage culvert type with a sewage
handling capacity of 0.1 m3/s.

{40) The development plan provides for the construction of seven (7) rural

community ceniers in Pico, Pugﬁis, Alapang, Alno, Bahong, Binchg, and Wangal to
meet the requiremcht for multi-purpose buildings that can be used as a general forum
for the community activities of the barangays, the propagation of a 'knowledge of public
health care and hygiene education, and the extension service of appropriate technology

on irrigated agriculture and training of farmers.

(41) It is envisaged under the plans that two four-wheel drive jeeps, one pickup,
three motorcycles, audio-visual aids, and office machines and equipment will be
allocated to the Project Office (HIRDP) which will be responsible for the execution of
the Project in the future. The plan also includes the provision of meteorological
observation aﬁd water quality test equipments at the above Project Office to ensure a
more effective monitering system for the gathering of meteorological/climatic data and
the watching of the water quality of rivers, springs, and groundwater.

(42) A special HIRDP Project Section (HIRDP Office for the Agricultural Extension)
shall be established within the Départment of Agriculture of the Province for
strengthening of the agricultural extension service. To help this Section to be more
efficient and effective in its extension activities of agricultural technology, one four-
wheel drive jeep, one pickup, three motorcycles, audio-visual aids, and agricultural

implement will be provided.

(14)



(43)

summed up as follows on a zonal basis:

(1) Z.onc I

a) Drainage improvement works
1) Improvement of Balili river
2) Improvement of Bolo creck and Bayabas creek
(Regulation gate : 1 place)
3) New flood canal of Bayébas
4) Road csossing box culvert No.1 & No.2 at Bayabas
5) Construction of a conso]idaiidn dam (CL = 20 tn)
and refuse inflow protection screen in front
of Diﬁog Cave
b) _Ifrigation facilities works
i) Improvement of Bayabas pond
2) Construction of Puguis pond
3) Construction of Buyagan pond
4) Construction Puguis (Gayadan) deep well works
(Q = 0.6 m¥min)
(Q = 0.3 m3/min)
5) Construction of Stockfarm deep well works
{Q = 0.3 m3/min}
c) Inland pollution protection works
1} Construction of sewage canal
2} Provision of refuse dumping truck
d) Rural community center works
Puguis Barangay
Pico Barangay
{2) Zone Il
a) Irrigation facilities works
1) Constmuction of distribution facilities at outlet

of Dinog Cave

(15)
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2) Construction of ponds 8 sites

Bahong No. 1 Alapang No.2

Bahong No.2 Alapang No.3

Bahong No.3 Peril

Alapang No. 1 Alno

3) Construction of intake facilities
~ Bahong intake weir 3 sites
Alapang intake weir © 1site
Alno intake weir 1 site
b) Drinking and domestic water supply system works *

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

Alno deep well and pump works 200 litters/min x 1 pump station
c) Improvement of rural road .
Samuyao - Peril route - 2.0 kms
Samuyao - Alapang route 1.1 ks
Camp Dangwa - Alno route 3.8 kms
Camp Dangwa - Sadag route _ 3.4 kms
Tomay - Bahong roufe 1.3 kms
Camp Dangwa - Mae Bahong route 0.7 kms
West Alno - East Alno route 1.6 kms
d) Construction of rural road (Famm 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 kms
West Alno - Peril route 1.0 kms
e) Rural community center works
Bahong Barangay 1 house
Alapang Barangay 1 house
Alno Barangay 1 house
(3) Zonelll
a) Rural road improvement works
Capitol - Bineng - Japos 6.2 kms
Bineng - Boleweng 2.5 kms

(16)



b)

c)
1)

2)

3)

d)
1)

e)

(4)
1)
2)
3)
4)

Construction of rural road (Farm to market road) works

Boleweng - Lower Bineng route 2.8 kms
Irrigation facilities works

Bineng CIS improvement

Intake 1 site
Existing canal 3.8 kms
New canal 2.2 kms
Division box 6 sites
New intake facilities works

Wangal intake 1 site
Bineng intzke 1 site
Regulating pond 1 site

Drinking and domestic water supply system works

Bineng deep well and pump 200 litters/min x | pump station

Rural community center works
Bineng Barangay 1 house
Wangal Barangay 1 house

Rural electrification works

Extension transmission line 6 kms
Equipments

Agricultural-extension equipments Lump sum
Agro-meteorology ecuipment Lump sum
Water-quality-test equipment Lump sum
Office equipments Lump sum

(vehicle, office machine, and so on}

(44)  For the implementation of the Project works hereunder, a Project Office shall be

established under the organizational direction of the Provincial Govemor. The Project

Office shall undertake the responsibility for the practical execution of the construction of

the Project.

The construction works under the Project shall be carried out on a three year

time scale. In the first fiscal year, the detailed design shall be drawn up and

construction works shall be executed in the second and third fiscal vears.

(17)



(45) The total costs for the construction works amount to 301.3 million pesos
{cquivalent to 1,870 million yen on the basis of an exchange rate of 1 peso = 6.2 yen).
The foreign currency portion is 175.2 million pesos (58.1 %) and the local currency
portion 126.3 million pesos (41.9 %).

{46)  After the completion of the construction works, the Project Office shall be re-
organized to assume responsibility for the coordination of the operation and
maintenance activities for the Project works. Tt shall also harmonize the activities
between the operation and maintenance units responsible for the actual operation and

maintenance tasks.

PROJECT EVALUATION

(47)  The evaluation of the Project as a whole has been performed on the basis of a
evaluation of the three productive project components directly generating benefits asa
result of the provision and improvement of 1) irrigation, 2) drainage and 3) rural road. '
The proportion of the total costs of these three productive components to the overall
Project costs amounts fo approximately 70 perceni. The economic benefit generated by

them is estimated at 26.248 million pesos.
Breakdown of the above economic benefits is given below :

(unit : million pesos) '

Irrigation benefits 17.325
Drainage benefits 7.335
Rural roads benefits 1.588
Total 26.248

(48) The economic costs have been estimated as breaking down into an initial
investment cost of 178.900 million pesos, operation/maintenance costs of 1.236 million
pesos, and replacement costs of 8,925 million pesos,

Given a Project life of 35 years, the Economic Intémal Rate of Return (EIRR)
has been calculated from the above economic benefits and the economic costs as being

(18)



10.2 percent. The benefit/cost ratio (B/C) for the Project amounis to 1,25 at a discount
rate 8 percent and the benefit-costs difference (B-C) as being 41.5 million pesos.

(49)  Sensitivity analysis has shown that if the costs escalated by 10 percent, the
result would be a EIRR = 9.4 percent and if the benefits were 10 percent less, the EIRR
would fall to 9.3 percent. The impact of an overrun on the scheduled construction time
by one year would be an EIRR of 9.7 percent.

(50) The above results substantiate the conclusion that the present plan is
economically sound and feasible.

(51) Calculations of the farm houscholds’ financial ability to pay their Habilities have
demonstrated that for an average farm household with farm size of 0.87 ha each in Zone
1, the net reserves after the Project would be 48,40{} pesos/year. For a typical farm
household with farm size of 0.7 ha in Zone II, the post-project net reserves would be
29,800 pesos and for a farm household with farm size of 0.91 ha in Zone I, 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 utilization works. It can
therefore be anticipated that the present project will contribute to a major improvement
in the economic position of the farm housecholds in the Project area.

(52)  The benefits accruing from the implementation of the Project will not only be
directly measurable 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 principal spinoff effects of the Project may be described as follows.

1) increased supply of vegetables and cut-flowers to the Mefro
Manita and the other consumer market,

2) greater employment opportunities associated with the execution
of the Project and job training effect,

(19)



3) rising in a farmer’s feeling of happiness and stabitization of rat
society as a results of the increased farm household income and
increased valuation of the land,

4) improvement and expansion of cxist'ing loéétl transport systems,

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

6) ;mproved standards of pubhc health and cost savings on the
health services as a result of the secured provision of drinking
and domestic water supply,

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

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

9) 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.

CONCLUSION AND RECOMMENDATION

(53) Conclusion

The Highland Iﬁtegratcd Rural Development Projectin 1a Trinidad outhned in
this document has been drawn up on the base that the project should be lmplemented 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 Project therefore envision a bored variety of measures, including
the provision of irrigation systems, the improvement of drainage facilitieé, the
rehabilitation and upgrading of existing inadequate rural roads and the construction of
new farm to market roads, the construction of d'rink'ing and domestic water supply
facilities, the electrification of those rural areas which are not yet connected to the public

grid, and the building of community centexs.

As these components constitute organic related parts as a whole the viability
and effectiveness of the project will not be attained unless all of the above components

are put into practice as a package.

(20)



It has been demonstrated that there are no particular technical problems
preventing the execution of the construction works mentioned above and that the
. economic internal rate of return (EIRRY) aitains a level of 10 percent. In view of these
findings it can be concluded that the Highland Integrated Rugal Development Project in
La Trinidad is technically sound and economically viable and therefore feasible.

it is therefore recommended that the preparation for the survey falling within the
scope of the next phase of the Project should be commenced at the earliest possible
opportunity.

(54) Recommendation Concerning the Next Phase Survey

The following important considerations should be borne in mind with respect to
the design activities and construction works to be carried ont under the next phase.

1} The Principal in connection with the execution of the present Project is
the Provincial Government (Governor) of Benguet, and to ensure the smooth

execution of the construction projects hereunder, a Project Office should be
established and organized under the competence of the Provincial Authorities .

Moreover, the scope of the construction works under the Project will

encompass a multiplicity of tasks, including the establishment of irrigation
.systems, drainage facilities, construction of deepwells and pumping stations,

improvement of poor existing rural roads and construction of new farm fo

market roads, as well as the building of rural community centers. It will

therefore be of importance to enlist the full cooperation of the various

administrative authorities concemed.

2) One of the most essential tasks of the above Project Office shall be the
procurement of the land required for the construction and provision, and
compensation of the land thus acquired. The Project Office will therefore be
called upon 1o conduct and mediate consultation meetings and negotiations on
the land acquisition and land compensation between the land owners and the
reprcsentaﬁves of the rural communities concerned.

3) The preliminary design work for the facilities and system proposed
under the present Project plan has been carried out on the basis of a topographic
map on a scale of 1/5,000. Consequently, the survey to be carried out in the
next phase will involve the implementation of more accurate topographical

(21)



surveys for the civil engineering and designing, and of additional underground
water investigations so that the detailed design can be completed,

(55) Recommendations for the Agricultural Suppost and Agricultural Extension

Services

In order to ensure that the rural facilities to be provided under this Project
exercise their beneficial effect at the earliest time, it is considered essential that
organized steps should be taken in the manner detailed hercinbelow to reinforce the

agricultural support and agricultural extension services.

i) Making every effort to keep in close mutual cooperation between the
authorities responsible for the project execution and testing/ research, thereby

assuring the smooth transmission information.

2) Establishment of Farmers’ Irrigation Associations and Agricultural

Cooperatives and strengthening their organization.
3) Expansion of credit service activities of the Agricultural Cooperatives.,

4) To ensure'_thai prices of agricultural produce are maintained at an
appropriate level, production adjustments may have fo be implemented on the
basis of considerations concerning the supply and demand positions for

agricultural crops at any given time.

(22)
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GLOSSARY OF ACRONYMS AND ABBREVIATIONS

Acronyms

ACD
ADB
BAl
BAS
BBEC
BES
BENECO
BFD
BL
BMGS
BSU
BYI
CIDP
CIDIP
CIr
CIS
DA
DBM
DOH
DLG
DNR
DPWH
GOJ
GOP
HARRC
HIRDP
HADP
ICO
10PS
JICA
LTWD
LWUA
MA
MAO

Agricultural Coordination Division

Asian Development Bank

Bureau of Animal Industry

Bureau of Agricultural Statistics (former BAE con)
Baguio Buguias Experiment Center
Baguio Experimental Station

Benguet Electric Cooperative, Inc.

Bureau of Forest Development

Bureau of Lands

Bureau of Mines and Geo-Sciences
Benguet State University

Bureau of Plant Industry

Communal Irrigation Development Project

Communal Irrigation Development and Implementation Program

Communal Irrigation Project

Communal Irrigation System

Department of Agriculture

Department of Budget and Management
Department of Health

Department of Local Government

Department of Natural Sciences

Department of Public Works and Highways
Government of Japan

Govermnment of Philippines

Highland Agriculture and Resources Research Consortion
Highland Integrated Rural Development Project
Highland Agricultural Development Project
Irrigation Community Organizer

{rrigation Organization Program Supervisor
Japan International Cooperation Agency

La Trinidad Water District

Local Water Utilities Administration

Ministry of Agriculiure

Municipal Agricultural Office
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NCSO

NFA

NEDA

NIA

NPC

NPCC
NPRCRTC :
NWRC
QECF
PAGASA

PAO
PD
PGB
PIE
PIO
SEC
UPLB
USDA

National Census and Statisiics Office

National Food Authority

National Economic Development Authority

National Irrigation Administration

National Power Corporation

National Pollution Control Commission

Northern Luzon Root Crops Research and Training Center
National Water Resources council

Overseas Economic Cooperation Fund

Philippine Atmospheric, Geophysical and Astronomical Services
Administration

Provincial Agricultural Office

Presidential Decree

Provincial Government of Benguet

Provincial Irrigation Engineer

Provincial Trrigation Office

Securities and Exchange Commission

University of the Philippines, Los Banos, Laguna

United States Department of Agriculture
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{(2)  Abbreviations

mm millimeter kv : kilovolt
cm : centimeter kW : kilowait
m ¢ meter kWh . kilowatt-hour
ki : kilometer Mw : megawatt
MSI, : mean sea level MWh : megawatt-hour
EL . elevation above MSL GWh 1 gigawatt-hour
cm?  : square centimeter % : percent
m2 : square meter PSS : horse power
km2 : square kilometer C .~ : centigrade
ha : hectare m3/sec, m¥s : cubic meter per second
MSM : million square meter pepd : per capita per day
Iit, 1 . liter (= 1,000 cm?) cmy/sec, cn/s centirﬁetcrpersecond
m3 : cubic meter tha : ton per hectare
MCM : million cubic meter ppm - -+ part per million
GPM  : gallons per minute No(s), no(s) : number(s) -
sSPT . standard penetration test
ET - evapotranspiration
mg  : milligram P : percolation
g : gram M&E : monitoring & evaluation
kg : kilogram MFD : main farm ditch
t{ton) : 1,000 kg 0&M . operation and maintenance
sec : second Us$ . US dollar
min  : minute P : Philippine Peso
hr : hour _ BCR : benefit cost ratio
yr : year CIF : cost, insurance and freight
CY . calendar year FOB : free on board
IRR : internal rate of retum
"NPV 1 net present value



CHAPTER 1 INTRODUCTION

1.1 Authority

This report is the Final Report on the Feasibility Study (The Study) of the
Highland Integrated Rural Development Project in La Trinidad, Province of Benguet,
drawn up in compliance with the Implementing Arrangement for the Technical
Cooperation agreed between the Provincial Government of Benguet as the acting
counterpart agency of the Government of the Republic of the Philippines and the Japan
International Cooperation Agency, the Government of Japan, dated March 13, 1987.
This report consists of three volumes ; Main Report, Appendixes and Drmiwings.

1.2 Background of the Siundy

The Government of the Philippines (GOP) has formulated its Medium-Term
Philippine Development Plan (MTPDP) covering the period from 1987 to 1992 with the
ultimate aim being to eradicate poverty and atfain a better life for each and every
philippino in an equitable and just society under the national development strategies,
target and policies in various sectors. It has been decided that the goal should be to
attain the development objectives, so that the GOP has exercised much greater efforts to
execute these, by giving the highest priority to the promotion of agriculture and rural

development to increase employment opportunities and incomes in the rural area.

The Provincial Government of Benguet (PGB) has thus decided to formulate an
integrated rural development project for the main vegetable production base of La
Trinidad near Baguio which has a high agricultural development potential but is still less
developed. PGB subsequently made a request through GOP to the Government of
Japan (GOJ) for technical cooperation for the envisaged project at the Annual
Consultation Meeting in 1986,

As a result, the Implementing Arrangement on the Technicat Cooperation (/A)
for the Highland Integrated Rural Development Project in La Trinidad (HIRDP or the
Project) has agreed between PGB and JICA on March 13, 1987. The VA is composed

of the following three items :



Work1: ’I‘opographlc rnappmg of the Study arcaonascaleof 115 000 with
1 meter contour lme, '

Work IT: Data collection and field survey, and
| Work II: .Frmhulation of the Highland Integrated Rural Derréiopmeht Plan,

In mnforrmty wrth I/A thc I‘eas1b1hty Study on HIRDP was camed out from
Iuly 1987 through August 1988

1.3 Objective of the Study

The objective of the Study is to formulate the Highland Integraied Rural
Development Plan in La Trinidad for prometing highland agxicuituré and improving the
living standards for the inhabitants in the rural areas in about 5, 000 hectares land in and
around La Trinidad, Province of Benguct the Philippines. : ‘

1.4 StudyArea
The Study area is a‘oou!; 5 000 hectares in and around La Tnmdad Provmce of
Benguet besrdes the Progect areais | 420 hectares 1and m La Tnmdad Municrpahty

1.5 Implcmentatron of the Study

The topographlc map by Work I was completed in Dccember 1987 and fully
utrhzed m the subsr:quent SUrvVey | and study - : -

Work II was conducted in a scnt;:s of (i) the lst ﬁeld survcy in the wet season -
from June to Septembcr 1987 (2) home ofﬁce work for data analyses and studles cn
survey results and preparauon of the 2nd field survey and (3) the 2nd ﬁeld survey in
the dry season from January o March 1988, :

The lst ﬁeid survcy was camed out wrth a team consrstmg of 8 members th‘h a
leader and members in charge of Irrlgatlon & Dmmage Meteo~hydro!ogy, Gcology &
Hydrogeology, System design, Agnculturc, Agroeconcmy & Organrzatlon and Survey
supervision, with the objectives of estabhshmg what local condmons are like in the wel
season and defining existing problem ateas in term of agriculturai, rural and social



development, in a fact-finding mission that took 72 days from July 21 to Septeiber 30,
1987.

The team prepared and submltted a progress report to PGB at the end of the
field survey and discussed the necessary field survey to be continued by the counterpart _
team up to the 2nd ﬁeld survey on September 25, 1988,

-The ana]ys_es: and studies on the collected data in the Ist survey 'p'eir'i;e'd were
conducted up to December 1987,

The 2nd field survey was carried out by a team consisting of 10 m'embe_rs.with a
leader and'mem'bers in eharge of Irrigation & Drainage; Meteo-hydrology, Geology &
 Hydrogeology, System design, Soil, Agnculture Agroeconomy, PrOJect evaluation,
Survey supervision, with the objectives of establishing what local conditions are like in
the dry season and defining problem areas in terms of agricultural, rural and social
development, in a fact-finding mission that took 60 days from January 16 to March
15,1988. '

~ The Study team prepared the Interim Report at the end of the erd_ﬁeid s'urrrey :
and submitted it to BPG for discussion on March 10,1988. With 'reeeip'.t of the
comments on the said report, the Study team returned to Japan to complete the 2nd
survey on March 15, 1988.

Work Il was commenced by 9 team members with a leader and members in
charge of Trrigation & Drainage, Meteo-hydrology, Geology & Hydrogeology, System
desigh,:.SoilA, Agriculture, Agroeconomy & Organization, Project evaluation and the
draft final report was prepared as a result of the home office work. .The draft final
report was submitted to PGB by a team. consisting of 4 members with a leader and
members in chargc.ef Irrigation & Drainage, Agriculture and Coordinator at the
exp!enatory and diseuSsion meeting which: was held at the conference room of PGB on
August 31. threugh September 2, 1988. As a result of the meeting, the contents,
proposals and recommendahons of the draft final report have been agreed by PGB.

The ﬁnal report was prepared by means of the reﬁnement of the said draft ﬁnai
report and printed in October 1988.



1.6  Study Team

The composition of the'Study team is shown in the following Table :

C_‘o:hpos_itioh of Study Team for HIRDP

' 2ndFiscél Year

. 1st Fiscal Year.
Workll survey Work 111 survey

Speciality Name the 1st Home = the2nd Home

' “ 7 Field - Work - Feld . Work
Survey Survey -
Leader _ Masaharu Matsui * * * *
lirigation & Drainage Yoshimitsu Yukawa ™~ ' * - * . ¥ *
Meteo-hydrology '___Shuichi'Mats'u;shima S * * *
Geology & hydrogeology. - Masao Okamoto W * *: *
System design ' Takahiro Kato . - ® *
Agriculture Akio Maeda - . * . *
Agroeconomy & Organization Akihiko Sasaki * * * Rl
Soil - FumihiroNagao - - . * .
Survey supervision. Ryuichiro Wéianabe o . * -
Project evaluation Keﬁichir_o Kondo - Y * *

1.7 Counterpart Team and Local Govemmcnt Pcrsonnel

PGB orgamzed a counterpart team for FS / HIRDP for the Ist ﬁeld survey

period as follows :

1) Regu!ar Counterpart Personnel

. Position _ Name
Team Leader 1, Atty Gabnel Pawid Keith
‘Codrdinator 1. Bial Palaez. .-~ . ..
o ' : 2, Teresita A. Fianza
Trrigation * 1. Borromeo Melchor

2. Pafrick Concepsmn

" 3. Leonardo Dimacje -

4. Manolo G. Villano
Geolog:st 1. Guillermo G. Estab:llo, Ir.
Agronomist 1, Avelino Pistula
Surveyor 1. Ortando Otdi

Civil Engineer

- 1, Tuho Chapdian

2. Benedicto Abastilla.

Org@g ization

Provincial Administrator
PPDO
PIE; NIA Benguet

_ NIA, Benguet
. NIA; Beriguet .

BSU

. BMGS .

DA
PASSO . -
PPDO
LTWD
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3

Position

Special Personnél

Agro-Eoonomist

" Agronomist

Meteorology

anie

1. Mar Rondon

1. Ben Ladilad

2, Elmio Sano . . .
3. Macario Cadatal
L. Carlito Montes-

Forestry, Land Tenure 1. Leonardo Acosta

Marketing .
Civil Engineer

Drainage’

Secreterial Services

1. Felipe Darang
1. Richard Pacalso

- 2. Leo Alhambra

3. Alex L. Balangeod
1. Joséph Sage

1. Daisy Leano
2. Marilyn Cosalan
3. Catherine Andrade

Local Government Personnel -

2. Hon. Thomas B. Dampac
3. Hon. Michagl Cosalan

4, Hon. Petér Fianza

5. Hon. Leonardo Mayao, Jr.
6. Hon. Pablo Guzman

7. Hon. Pedro Depaynos

8. Hon. Oswald Alvaro

9. Hon. Geronimo Sales

10. Hon. Lomino Kaniteng
11. Mr, Cecil Digman

BAS
BSU
BSU
BSU |
PAGAS
BFD

-NFA..
-Municipality of La Trinidad
"DPWH :

BPDO

~U.S.PCV

MMO
MMO

- 1. Late Hon. Bantas W. Suanding Governor, POB

Vice Gonernor, POB
Board Member, POB
-do -

-do-

~-do-

-do-

-do-

-do-

- do -

La Trinidad Mayor

PGB reorganized a counterpari team for FS/ HIRDP for the 2nd field survey
period as follows :

D

Regular Personnel

Position

Team Leader
Coordinator

Irr‘l'gation

Geologist '

" Agronomist '

Agrb-Economist

Surveyor
Civil Engineer

" Fconomist

Soil Technologist

Draftsman

[ N e e Tl T JE VI S R N R PO . QP W R ey

Name _

. Atty. Gabriel Pawid Keith
. Bial A, Palaez

. Teresita A. Fianza

. Borromeo Melchor

. Patrick Concepsion

. Manolo G. Villano

. Jubert Santos

. Avelino Pistula

. Paulino Santos

. Lolita Bentres

. Julia Selimen -

. Orlando Oidi

. Tuho Chapdian

. Lolita Austria -

. Roger Colting

. Magdalena Pandusen
. Sonny Aluyao

. Guillermo G. Estabillo, Jr.

Organization
PGO
PPDO

PGO

T NIA, Bengust

NIA, Benguet
BSU - :
NIA, Benguet
BMGS

DAF

PAO

BSU

PAD
PASSO
PPDO
PPDO

BSU-

BSU

MMO



Position Name Orpanization

2) Secreterial Services _
1. Marilyn D. Cosalan PGO
2. Victoria B, Akia . 7 PGO
3. Lolita P. Sabo - PGO
4, Meriam C. Eustaquio PGO

§. Clarita D. Prudencio - 8PO

3) Local Government Personnel (insogulated Jocal slection on January 18, 19_38_)
' . Hon. Dr _Andrés_R. Bugnosen Governor, PGB )

I

2. Hon. Robert Tinda-an Vice Governor, PGB~
3. Hon: Cipriano Abales, Jr. Board Member, PGB
4. Hon. Raul Molintas ~do-

5. Hon. Jaime Paul B, Panganiban -do - -

6. Hon. Manuel C. Cuilan ~do-

7. Hon. John Haight "~ -do-

8. Hon. Walter Carantes -do-

9. Hon. Balbalio Acay -do-
'10. Hon. Leoncio Alangdeo -do- _

1%. Mrs. Edna Tabanda- - - La Trinidad Mayor



' CHAPTER I BACKGROUND OF THE PROJECT -

2.1 “Géneral Situation of Nationat Soci'o»Ecoﬁo.my“ |

(D Thc Phillppmcs has a total land area of about 300 thousand km2 compnsmg
appro:umatcly 7,000 islands and islets, extendmg geograp’mcaliy between 59 to 20° of
north lat;tude and 1 17" to 127° of east ]ongltude The total populatlon was cstlmated in
1987 at about 57.4 million and the average populatlon density is 190 persons/km2, the
populatlon growth sate in the five years from 1982 to 1987 is estimated at 2.5 percent.

The total labor force in 1986 was 20.59 million persons while its employed ratic was
93.3 percernit, of which 10.29 miilion persons or 50 percent were engaged in the

agriculttural sector, - -

(2)  The Gross National Product (GNP) in 1986 was 614.3 billion pesos (the per
“capita GNP was 10,982 pesos) with a growth rate of 3.3 percent over the previous
year. ' '

The agticultufai sector plays a dominant role in the Phj]_ippin'e economy, sharing
30 percent of the Gross Domestic Product (GDP), while the mahufacturing sector has a
share of 24° percent the commercial sector of 16 percent, the service sector of 13
percent, and the other sectors of 17 perccnt respectlvely h '

As for the family income. and expend:tutes in the year of 1985, thc average for
thc country’s total number of famxhes of 9,847 thousand in 1985 was 31,052 pesos
(US$ 1 ,678) of famlly income, 26 865 pesos {(US$ 1 452) of famaly expendﬂures, and
4, 187 pesos (US$ 226) of surplus

| In companson wzth the rural and the urban famﬂy terms, the average amount of
the total rural family number of 6,121 thousand was 21,875 pesos of family income,
19,397 pesos of family expenditures, while the average for the total number of urban
families of 3,762 thousand was 46,127 pesos of family income and 39,134 pesos of
family expenditures. Thus, the rural families have a living standard half or less that of
the urban families. -

In the Philippines that the poverty line is defined in terms of a monthly income
fequirc’d to satisfy almost 100 percent of the nutritional requisrements and basic needs of
a family of six. in value terms, the poverty fine is estimated at 2,382 pesos for nation-
wide families, 3,282 pesos for the National Capital Region (NCR), and 2,285 pesos



for the outside of NCR, or 2,912 pesos 'for_ ihe urban atea_,72,066 pesos for the rumal
area. R B :

The total number of families below the poverty line is estimated at 5,676
thousand which is about 59.3 percent of the Philippmes famlhe%, compnsmg 44.1
percent in the NCR and 61.6 percent in the Outer NCR.

(3) | Accordmg to 1987 Ycar Book the agnculturai producuon in the Phlhppines is
mainl_y as follows :

Crops. . - - Harvested area B Production
_ (1,000 hectares) . . (l,OOO,tons__)
_ Roughrice - - 34026 90,0071
Shelled com 3,544.7 3,922.0
Root crops 426 2,668.5
Beans & Peas ST S T X
" Vegetables 668 - 4873
Sugarcane 355.9 2,135.3

Coconut , 3,261.5 3,162.4

(4)  Agricultural production amounts to about 30 percent or more of gross export
eamings, and is an iniportan_t source of foreign exchange. .Main exported agricultural
products are coconut products, banana, pineapple, sugar and onions. On the other
hand, imports of agricultural products are mainly cereals and cereal preparatlons, dau'y
products and some fruits and vegetab‘ies A '

Also, the poveny reduction targets have been laid down in such a manher‘ that
the national poverty incidence will fall to 45.4 percent of total the number of families in
1992, especially, the rural poverty mcxdence is to decline from 63 7 percent in 198’5 to
48.1 percent in 1992 . '

Annual average g:owth rates: for the penod from 1987 10 92 under the Plan are
targeted to be GDP 6.9 percent, Agricultural sector 5.0 percent, Man_ufactunng 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 General Socic-‘Economic Situation of Region I (Ilocos)

(1) The Study area is within the Jurisdiction of Region1, covered mostly by the
mountaitious area of North .West Luzon, and composed of six provinces Abra,
Benguet, locos Sur, La Union, Mountain Province, Pangasinan, and four Cmes
Baguio, Dagupan, Laoag, and Saa Carlos

(2) The total ]and area of chlonI was about 21,568 km2 w;th a regxonal
~ population totaimg 3,976 thousand in 19 86. The annual population growth rate was 2
percent and the populatlon density was counted as 185 persons’km2. About 73.1

percent of the p_opuiatwn was hvmg__ in the rural axea and the remainder in the urban
area. S '

(3),' _ _Thc laboi'_ force was 1,446 thousand people, with a rate of .employmc.nt_ of 96.4
percgnt, _5_7.1 percent of this employment Isve_l being accounted for by the agricultural
sector. ' '

The Gross Domesnc Product of the Region ! in the year of 1985 was 3,859
mﬂhon pEsos to whlch the agncultural sector contributed shared as high as 44 percent,
the other industries 19 percent, the service sector 38 percent, and the trade sector 11
percent, respectively.

The aVerage famlly income in Reguonl was 2 622 pesos per month in 1985
shght]y hlgher than the nation average of 2, 588 PESos per month

The poverty line of the Region' was estimated at 2,376 pesos per month in
1985 ‘and the numbér of poverly families was estimated as bemg 52 percent of all
families (365 thousand) in the Region L. Tt is indicative that the proportion of poveriy
fam:hes in ‘the urban area is 56 percent of the total of 90 thousand famﬂles but that in the
rural area is 51 percent of the total 275 thousand families..



{(4)  The majof areas of agricultural prodection (1985) in Region I were as follows:

© - Harvésted Area " Produstion -

Crops -~ 1,000 hectares . 1,000 tons
“Rice . < 73904 ' 1,2209
Com. : 324 . . 80.6
Vegetables : 72.4 733.5
Beans and Peas 23.7 2245
Root crops © R 146 1510
. Pruits . S 3l . 3339
Tobaccos ©28.8 ' 314
-~ ‘Cotton o ' 2 ‘ 14'-

Source Medium Term Ilocos Regmn I}evelop-nent Plaﬂ (i 987- 1992)

One of the characterishcs of agncu]tural productlon in Regwn Iis the extens:ve
vegetable cultivation that takes advantage of the cooler mountainous “climate.
Espemally, productions of mustard, potatoes, cabbage Chinese cabbage, and garhc
have occupied more than 50 percent of all the Phlhppmes output. -

Among the Prcvmces in Reglon I, the Provmce of Benguet is regarded asa
relatively advanced vegetab]e produchon base convemently located near fo the blg '

consumption city of Metro Manila.

(5)  Within the entire fegional farmland of 691.5 thousand hectares, the cropped area
was 549.9 thousand, w1th the 1mgated land bemg 191.3 thousand hectares, mcludmg
56.4 thousand hectares under the National Imgatzon System, 123.8 thousand hectares
under communal irrigation systems and 11.1 thousand. hectares under pump lrngatlon
systems, The mmfed rice ﬁeld area was 231 9 thousand hectares and the 1a1nfed
upland ﬁeld area was 126.7 thousand hectares (source thc same m (4} )

(6)  The strategies adopted for the agnculturai development of Reglon i ind;cated in
the Medium-Term Regional Development Plan (1987 92} are as follows: . '

1) Intensified and expand_ed ]and'cultivation and crop production through
the maximum utilization of the given pieces of land and potentially
productive idie land to increaSe the agricultural productivity and farm

farmnily inCO_rnc,

2} Improved and cxpanded livestock production through the improvement
of breedmg stacks and the development of pasture areas,

3) Improved and expanded fishery production,

- 10 -



4) Forestry resources development,
'5)- Improved cfdppiﬁg _mﬁ imd faﬁning systelﬁ, N |

§) _Eqmtable and simultaneous agncu‘ltural developmcnt of lowland and
highland Provmces,

N Imp'foved land ownership and land management system,
.'8) - -Improved marketing and pricing policies;
9) \ Im';irovcd éxtension and reseeirch

: 10) Improvcd dehvery and utxhzatlon of credit resources and other farm
' " inputs, B

11) ' Irrigation development, and -
'. 12) Institutional dcﬁelopﬁ{ent

Under the said Plan, the average farm income level is due to be raised to 3,902 -
pesos on a regional basis and-5,538 pesos on a provincial basis for the whole of the
Province of Benguet.

2.3 General Socio-Economic Situation in the Province of Benguet

(1) The Project area is located in the administrative area of the Province of Benguet
(the Province) comprising the southern part of the Cordillera Mountainous zone in the
Notth Luzon Island, situated within an area between 16°11° to 16°56’ in the north
latitude and 120°12" to 120°54’ in the east longitude,

The Muﬁli'ci;'ia]ity of La Trinidad, where the Provincial Government is founded,
geographxcally located on the north latitude 16°28’, the east longitude 120°35’, EIL.
1310 m' above sed level, with Baguxo City on the north latitude 16°25, the east
Iongﬂude 120"35’ and EL. 1,500 m above sea level, bordcnng in the south,

(2). T he Provmce has a total land area of a‘bout 2 550 km?2, surrounded by the
provinces of Mountam Province and Ilocos Sur in the north, Ifgao and Nueva Viscaya
onthe cast, Pangasman on the south

-11 -



There are 13 municipalities in the Province, that is, Atok, Bakun, Bokod,
Pugius, Itogon, Kabayan, Kapangan, K:bungan, La Trinidad, Mankayan, Sablan,
Tuba, Tublay. The mummpahues are subdmded into 1‘18 barangays

(3) The Province is charactcrized byan undulatmg and 1rregular topogr'iphy in the
mountain range zone with elevations from 300 m to 2,700 m, and farmmg activities
are conducted on the terraced fi elds, supported by stone masonry works on the sloped
terrain or in the Valleys About 70 percent of the total land is covered by forests. The
gentle land with slopes up io 18 percent (10.2°)-which is suitable for agriculture is only
1.8 percent. The sloped land more than 30 percent {16.7°) occupics 93 percent of the
total area. N S -

(4) The agﬁcultuxél land'area is 47,'1 67 hectares ixi the Province. The arable land
area is equivalent to 98 percent of the agricultural land. The irrigated land is
5, 184 hectares with 5,024 hectares of the communal irrigation area and 160 hectares

of the pump irrigation area, the rainfed rice ﬁeid area is 14, 179 hectares, thc ramfcd
upland field area is 26,889 hectares, respectively. ' '

(5)  Agricultural 'prddufc.tion in the Province as of 1985 was as follows:

Crops Oml;:?tt;?esm . P_mﬂ;]::,ion
Rice - - - 769 . 12822
Corn 200 200
© Vegetables - o675 297597
Beansand Peas "200 13
Root crops o 3500 60,025

Fruits S 7 T sy

Sourcer Medmm-Tenn 1 iocos Reglon Developmem Plan 1987 1992

(6). The total populatmn of the Provmce was 408 9?3 in 1985 dlstnbuted in such a
manner that 147,052 in the urban area and 261,921 in the rural area. The. populatlon'
density of the Provmce stood at 154 persons/kmz The annual natural growth rate of
2.5 percent and in-migration rate of 1.3 percent produced a 3 8 percent annual

populanon gtowth sate in the Province. The monthly family income was 5,895 pesos
and 2,600 pesos for the urban and the miral areas, respectively, The-monthly famx]y
expendﬂure was 4,966 pesos and 2,432 pesos for the urban and the rural areas,

respectively.
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The propomon of the income spent on food was 42 5 percent and the
unemployment rate was 6pcrcem - , _ |

The tttled pnvate Iand was. 493 57 km2 whtle about 81 percent of the iand _
surface area was under pub]zc forest land i in 1985

(7) - 'I‘he level of food productlon to meet thie food rcqulrements for the forecast
population of the entrre Benguet m the year 2000 !s 428 8 thousand estrmated on the
bas1c umt nutnent requtrements (kg/yeat) as the target as fo]!ows

“Food | ke tons .. Food kel tons

Crain. - (109.20) 46,829 - . - Sugar - (30.66) 13,148
" Rooterop - (60.59) 0 25,983 Vegstables - (54.75) 23478
Citws: . (1665 32,870  Meats (3313) 14,207
 Milk&Dairy P, (442) 10472 o s @98 1,700
Fish  (30.66) _1314'8 S _Legumes 63 270

Source: Benguet Provmcaal Multr-year Human Settlement Plan (1984 2000)

Itis expected that the Provmce will be self sufﬁcwnt in the productton of root
crops and vegetab!es whlle grams sugar and fi sh will fall short of the above figures
because of the emstmg constramts such as rice f‘ eId avallablhty, the cold water from the
spring, low temperature, low light mtenszty, etc. '

8) In orde_r to upgzade the physical, intellectual and economic conditions of the
‘Benguet-populace, the following development objectives to ensure sufficient food
‘supplies have been envisioned:

e.' B Ihereese theproductwlty 1ev.=el .for ah crops;
b __?Maint:aih self:_sufﬁetehey;irr root crops end uegeteble output,
c. Attain self-sufficiency in the CEreat; fruit and meat production, and
| d. Encourage productron of nion- traditlonal export products, i.e. crtms

o 'products

- The detailed targets have been indicated as listed as below:
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To increase the productivity factor in all areas of food production from
36 - 88 percent in 1984 to 65 - 95 percent in 1990 and 85 - 100 percent
in the year 2000, the staridard production factors glven as 100 percent
ével are shown in terms of umt productlon per hectare .é. tmgated
" rice 90 cavans; rainfed bunded nce 60 cavans, ramfed unbunded rice 41
- cavans; ramfed unbunded corn 23 cavans; root crop 16 tons; ieafy
vegetables 25 tons, root vegetables 18 tons, fruxt vegetables 30 tons
| ]egumes 8 tons cxtrus 8 tons; ramfed unbunded banana !0 tons

To double the 1984 livestock production in 1990 and to doeble the 1990
livestock production in the year 2000,

To aim for and maintain a lined rate of increase of 38.3 tons per annum
from 1984 to 2000, ' '

To shift 2.182_heetares of the re_ot cr_ope area to rice p_rodt_ictiett in 1990
and additional 500 hectares in the year 2000,

To corivert 1,652 hecteree of root crop aréas and 500 hectares allotted to .
Tegumes to citrus production for export i.e. Washingtou {abel seedless
oranges, Satsuma femon, Kalamansi, and Kalamandann in 1990 and
additional 343 hectares from the rootcrop areas in the year 2000,

To construct more 1rr1gat10n facilities in agﬁeuitural areas and to
tehabxhtate all existing 1mgatzon systems as ‘the need arises, L

To provide loan aSSistanc_e to the livestock and poul_try raisers;

To call upen the Ministry of 'Agri'culture and Food to. p’revidc.-fanners’
development instruction sessions trammg /:classes on technoiogy
dtssemmatxon/ transfer to upgrade sktﬂs, knowledge and attltudee, and

To coordinate wzth the Benguet State Umversuy in La Trinidad,
" regarding the propagatmn of techno]ogy as well as mput requirements
for citrus production for the export market,

The PGB has recognized the need for 1mpr0vement and deve]opment of both the

agricultural- produetlon mfrastructures and the rural-life- mfrastructures as the

fundamental and essential means to achieve the ob}eettves and targets by the year 2000,

and formulate the necessary development investment programs for six years from 1987

to 1992, requesting the procuremen_t of funds to the Central Government through the

offices of Region 1.
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The main components of the programs are, (a) the improvement of the road

" network through the rehabilitation or wnstructzon of rural roads, (b) the development
of irrigation water sources and the improvement of the irrigation systems, (c) the
construction of drinking and domestic \_#ater supply facilities, (d) the expansion o_f‘ the
commuaication service ﬁetWorks,. (e) the electricity development, (f) the expansion
and construction of the public facilities. The total budget amounts to be made available
under the program Was'gi\}en'as an impressiw.re' 2.25 billion pesos. The infrastructures
allowed for it the budgct is 97.57 percent, which is expected to be supported mostly by
the Centml Govemment S developmem fund.

The PGB routine budget was vct_'y small, amounting to only 34.60 million
pesos and covering the administration cost, the operation and maintenance costs for the
Provincial properties, the education cosis, etc. in 1986. The O & M costs for the
_ prov:110131 roads was 570 thousand pesos.

(10) “The PGB 1dcnt1fied the Progcct area as an 1mponant hlghland vegetable
productlon base and recognized the necess:ty for the enhancement of agriculiural -
productav:ty and farming income through the aileviation of the existing damage due to
poor drainage, improvement and construction of rural roads, irrigation development, -
ahd expansion of dry season cropping, construction of drinking and domestic water
suppiy facilities, construction of social fac1ht1es for multi- purpose use on the Barangay
level, ete. ' _ :

The Project will also contnbutc to ihe. prov151on of a greater and more significant
_1mpctus to activate the agriculturat and rural economy in servmg as a pilot development :
program that, hopefully, will spin off into other value-creatmg activities to benefit the

Province as a whole,
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CHAPTER Il PRESENT CONDITION OF THE PROJECT AREA |

_3.1- ' ,Locétioxlz--. :

N The ijcct area 1s located m t‘ne Mumcipahty of La Tnmdad Provmcc of

Benguct w;th a total area of 1, 420 ha (see PROJECT MAP) La Trinidad is the

admlmstsatlve capitai of the Provmcc of Benguet being connected to Maaila (250 km)
and San Fernando, La Union (50 km) by the national highway network. The Prq;cct '
area stretches betweeﬂ latltudes 16"27’ Nand 16°30°' N, and longitades 120°34’ E and

120°37 E. Elevations, which’ range from about 600 meters in the northern part of the
area to 1,330 meters, have a major influence on climate and make the Project area as a
temperate climate vegetable producing area. The Project area comprises three Zonesas :
(i) the La Tz‘inidad-Valle‘y as Zone I covering 290 ha'; (i) the right bank of the Balili
river as Zone I covering 680 ha ; and (iii) the left bank of the Balili river as Zone TIL
covering 4SD ha. | '

3.2 Administmtive }urisdiction and Population

Thc Pro_]ect area of nghland Integrated Rural Deveiopment Project (HIRDP)
falls under the admxmstratlv& Junsdlctlon o{ La Trmldad Mumclpallty (the
_ Municlpalxty), Province of Benguet (the Provmcc) P:ovmmal Governor, Provmmal
Board Mcmbcr, Municipal Mayor, etc. are elected by the local election. Barangay i is the
mdlwdual unit of an administration and is subdivided into smos The Pm}ect area
compnses ten (10) barangays and 93 sitios as follows : '

Project Area . Baangay Number of Sitios
YZonel - * Poblacion T 4
: : ' .+ Puguis : - 3
Pico _ 12
: Betag 4
DZonell Alapang 12
c ‘Alno s . 25
Bzhong 9
. _ Tawang 7
" 3)Zonell. - * Binepg _ 6
: Wangal 6

Total 10 Barangays .93 Sitios
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The 1985 population of the Municipality (8 270 ha) is cstlmated at 32 590
comprismg 50.5 percent of male and 49.5 percent of fcmale "As for the age distribution
in 1985, the young-age group population (age 0 - 29 years old) is the blggest age group
and accounts for 70 percent of the total population. The number of families and
households in thc'Municipalit'y is estimated at 6,160 and § 1'49 and the average family
size at 5.3 persons. - The annual population growth rate between 1975 85 was
estimated at about 3. 7 percent Populauon density i 1s 394 persons per square kliometer
which is hlghCl than that 'of ihe Province (153 persons per square kilometer),” The
number of farm household is estimated at 2, 203 of 42 8 percent of the total
households. Basic socio datal e. , land area, farm area, populauon ete on 10
barangays i in the Pro;ect area are gwcn in the followmg table. -

Barangay LandArea Farm Arca : ' 1985

Population Family House Farm  Fam Farm Size per
-hold  Family Household Farm Household

Zone 1 .

Poblacion  197.6  SL1 3,663 704 607 .. - 100 86 0.59
Puguis 940.8 1719 2,403 436 402 145 134 1.29
Pico 2330 s25 sesT 1091 815 297 222 0.24
Betag 167.5. 44 2,505 531 261 VT IS TR X
Sub-olal | 2,039 279.6 14,028 2,762 2,085 567 505 056
Zone 1t o | e
Alapang 1438 49.7 "1,69'7  365 229 a6 1ds 0 039
Alno 10128 2322 1,043 190 169 2 135
Bahong 4_10.0 1 60.0 2,010 372 348 186 174 .34
Tawang 855.9 309 1589 275 261 (24 118 0.6
Subtotal  2,422.5  372.8 6,339 1,102 1,007 608 - 553 0.67
Zone Il - ' | '
Bineng 693.1  183.5 18 156 125 109 .87 2.10
Wangal L1134 64.1 893 187 153 126 103 0.62
Sub-total  1,806.5  247.6 1,611 343 - 278 235 190 .30

Total $,267.9 200.0 21,978 4,207 3,370 1,510 1,246 .- 0.72
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3.3  Topography
3.3.1 -('*J:é:ner'ai | ”

' The topography of the"Pfojeet area is -“Charéézeﬁzed’by the presence of plains,
gentlc slopes ‘and terrace piams Agnculmrai tand areas have been developed in the
reclaimed mountain parts located mamly along the Balili river '

The Bahh nver rises from thc Bagulo Dlsmct and flows through the Progect
area. After thc Bahh nvet has mergcd with thc Payuag nver it assumes the ncw name
of the Tnmdad nver Wthh later becomes the Naguxhan nver farther downstream. The

_ Nagmhan nver ﬁnally emphcs mto thc ngayan Gulf facmg the South Chma Sea,

~The PrOJect area is totaily encircled by mountam ranges : the Longlong-P:co-Mt;
Busol (EL. 1, 500 - 1,700 'm) mountain range in the south, the Mt. Busol. Tomay
Talmgtm rangc in the east, the Longlong Tlmay-Sadxatan range in the west, and the
Alno-Bolcweng slopes (El 600 900 m) in the north

Topographmally, the Project Area can be divided into three (3) zones : Zone I
located ini the Trinidad Valley (EL 1,310 - 1,320 m), Zone 11 constituted by the
Bahong—Alapang slopes (EL 1,100 - 1,230 m), and Zone 11 formed by thc Bmeng and
Wanga] terracc plam (El 920 - 980 m) .

3.3.2 Topography of each zone

()  Zomel . _ \

- The Tnmdad Valley is an intramountainous basin circumscribed by mountain
ranges. The Balili river takes ils course at. the eastern edge of the basin, flowing in the
south - north direction. ‘ZoneI hasa surfac_e area of approximately 2.9 Km? and slopes
at a gradient from nought to three (3) degrees. The ubland areas along the national road
mrcumfusmg Zonel have seena gtadual conversion to residential development

_ Mt Plco Cham (E! 1,571 .m), siopmg at a steep gradient, are a limestone
formatlon and extend f rom the east to the west of the valiey, The foot of Mt. PICO is
dmmcd by springs that give rise to the Bayabas Pico, and Puguls creeks, These creeks
cvan_tually merge to form the Bolo creek which, in turn, empties into the Balili river.
The western part of the valley is flanked by an elevated formation known as the
Ampasit Hills (EL 1,370 - 1,450 m) which form the watershed of the Wangal creek.
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The eastern part of the valley is contoured by the mountain slopes of Mt. Busol
(El, 1,715 m) drained by threc (3) creeks, known as North Ambiong, Lubas, and
Tawang. Embedded in a limestone formation, these crceks dry up “and vanish
completely in the dry season In the nonhem part of the valley, three 3 mountains,
i.e., Mt. Buyagan (El. 1, 462 ‘m); Mt. Bagto (El 1,439.4 m), and Mt. Bagto {(EL
1,439.4 m), force the Balili river to change course. :

(2) ~Zonell

Zonc 11 is marked by a stretch of comparahvely genﬂe slopes extendmg from
Cruz - Alapang Bahong to the Alno area, with blg limestone formahons, _mck erosmn,
and cliff in certain paris. ‘The average gradlent of these slopes is about 18 deggees.
Those areas which dip at a steeper angle of 24 degrees account for roughly 30 percent

of this zone.

" The crecks in Zone H| ongmatc ina mauntam range located at the south of Zone
11. In the west, the Peril creek runs though the Alno Valley and cventuaﬂy emptles into
the Balili river. The creeks in the east, i.e., the Alno, Alapang, and Bahong crecks, are '
tributed to the Payung river. The Alapang creck takes its origin from the Dmog Cave, a
creek in hugc hm.estone formation that is fed with the overspill from the Bahll river.
This cave ﬁrms the anly water source available in Zone II durmg the dry season. The
area along these creeks presents land slide and surface erosion problems in certain

parts.
3) Zone Il

The topographic features of Zone 111 are the steep-sloping formations of the
Sadiatan and Bineng (EL. 920 - 980 m). The sloping terrains having an angle over 24
degrees account for 55 percent, and the terrains iriclined at angles between 12 to 24
degrees account for 30 percent of the land area of Zone T, The terrace plains consist
of hllly areas and paddy fields oriented in the north-south dircct[on '

The Bcleweng creek cuts 1ts way though the western edge of the ten’ace and
turns toward the north, The Wangal creek rises from Mt. Longlcng (BL. 1, 450 m), and
initially takes a northbound course. The Wangal creek is Jomed by the Sadx_atan creek,
its tributary, in the lower Wangal reaches. From this point, the river chathS' conrse
toward the east and changes its name to ‘become the Gayasey creek which evcntual}y
~ empties into the Batili river. ' oo ' '
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3.4  Meteorology and Hydrology
3.4.1 Climate

- _Meteorologically the Project atea falls under Type I which is characterized by
‘two pronounced seasons; One is the dry season affected by the northeast monsoon.
“ from November to_-April__and- the other is the wet season affected by the southwest
mqnso’oxi~ from May io_.Oc__tober. It is in a highland area of the Central Cordillera, and
freqﬁently'iatiacked by typhoons. Generally during the wet season, annual minfail on
“the: area is very hlgh and reached above 3,500 mm on an average, o that thisisa hlgh-
rain region wcll known i m the world in meteomlogical terms.

-3.4.2 Metéoro]ogyﬂ

) Meteorologlcai stauons in and around the Progect area afre. the Baguw statlon
(EL 1,501m) and BSU station (EL.1 344m) which are being opcrated by the National
Institute of Climatology : PAGASA. The Baguio Station was established in 1949, and
ifs observed data are available for the most of general climatic elements. The BSU
station was established in 1977 and maialy deals with' the observation of the
agrometeorological clements. Annual mean temperature at the Baguio Station is
1. 3°C, cons:derably]ower than 27.3°C of the Manila Station. Hence, its cooling rate
. is asnmated at 0 54°C pcr 100 m nsmg of the altltude :

A_cco_rdm_g to the ave;age of observed data at _thc _Bagufo' Siatioﬁ' for 1951-1985
pcriod;:mcan' 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-Oct.=79, Nov.-Apr.=135,
Annual=94); relative humidity : %(Feb.=78, Aug.=92, Annual mean=84), mean
atmosphenc pressure : mbs(]an =1012.1, Aug =1006.2, Armua] 1010 9)

Ccrreiatlon coef] ﬁcmms of rainfall among twelve stations Iocated adjacent to the
Pro;ect area wcrc computed Accordmg to the rcsult on[y the Bagulo station shows a
' s1gmﬁcant correlanon with the BSU statron in La Tnmdad (r"(} 97) The companson
of rainfall data observed at the stations installed by JICA in 1987, shows a good
_ ‘go_rc_elathn with minfall occurrence, but rainfall quantity varies locally.

Asnnual 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 3.4.1.
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3.4.3 Hydrology

~Only runoff data from the Mamathng station on the Naguilian river among the
emstmg five stations conceming with the Project area, have been hydrologically
correlated with rainfall data at the Baguio station. Runoff data at the station are

summarized as Tollows:

(Averaged for the pel‘md from 1949 to 1970)

River ném‘e Gaggmg Estabhshed Caichment Annual average (m%/s) w
Station  year - = area(kin?) Peak Dis, daily max. _daily mean daily min.
Naguilian Mamatling 1946—197.2 304 1,321.66 - 719.37 '29.76 T 1.95

Two automanc water stage gages and five water stage staﬁs were mstalied in the
creeks flowmg into the Pro;ect arca, and observat:on of water stage and currcnt

measurements were contmuous]y carned out.

: Runoi_'f -analysis for the Balili river. was conducted in accordance with the
observed data. The resulis analyzed with the Tank model method are summarized
below: ' '
g e {A\_reraged fdr the period from 1977 to 19!_3“}').
Acnual average (my/&/Km? " Annusl “Annuat

daily max. daily mean daily min. runoff (MCM) runoff ratio (%)
1585 0.088 . 00064 | 9116 713

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

o : : - (Averaged for the period from 1977 to 1987)
Jan. _Feb. Mar. Apr May Jun Jul,  Aug. Sep Oct Nov Dec.
0.010 0.008 0.008 0.014 0.082 0119 0182 0271 0.195 0081 0063 0017

No flood records for the Bahh river havc been obtamed §0 far I'lood analys;ls
by the Kinematic Wave mcthod ‘was camed out w;th probable ramfall mtens:ty curves,
with the reference observed hydrogmph at the tnbutary of the Balsh river.

Accordmg to the analysis, probab‘ic ﬂood dxscharge of the Bahh river at
31.4 km2 catchmcnt area was dec1ded as follows '
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. - (Unit s m3/s) -
 Return period  Provablé flood discharge of Balili river

zyea:s SRR 254

CSyems T 349

10 years ' | 408
oy s
30years 612
" S0years 6w
e0yesrs . . 71

3.5  Water Quality
Sixteen sampling sites, i.e., two at the Balili river, seven at small streams,
seven at springs and existing wells, were specified in the Project area, and water quality

-tests were carried out essentially once a month.

Results for'majog co‘mpon'ent_s are summarized as follows :

Subject  BOD  COD  T-N Heavymetals  Bacili

. Baliliriver 16-34° 19-23 - 10-18  Undelected. -Contaminated
- 16-55 1953 8-10 . ,

Bolocreek - - 19 "5-15 . 1-3 - Undetected  Contaminated

-do- . -do- : 4
. Creeksin - 2-5 2-6 - 0-08 Undetected  Contaminated
- the Studyarea  -do- -do- . -do-
Springsand 0.5 0-3 0-2 Undetecied Partly
cwells | -do-  -do-  -do- ... contaminated
‘Dincg cave - 12 1-8 _— Undetected - Contannnated
. . -do- . -do- . . - ‘

Upper Wet season
Lower : Dry season

- According to an avthorized water quality guideline, irrigéiion water had levels
above 6 ppm of BOD or COD, and above 5 ppm of T-N, thus constituting a growth
jmpcdlmcnt for crop plants .

: fhc Bahh river watct is _;udgcd 'to bc unsunable as an imgatlon and domeshc
water source on the basxs of the results observed even in the wet season.
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In the upper reaches of the Balili river from La Trinidad a sewage plant
constructed in 1986 by a grant aid prq]ect from the Japanese government, has been in
operation, The sewage plant will have a certain effcct However, improvement of
water quality of the Balili river due to the plant is not intensive enough to pemmit the

river water to be used for irtigation,

As for the Dinog cave, which is a major irrigation water source in Zone 11, the
water in this site is somewhat contaminated because of seepage t_)f the Balili river water.

Almost all creeks in the Projcét area have been contamisnated by bacilli. This has
therefore been disqualified for domestic use, but is quite harmless for irrigation use. .

3.6 Geology and Hydrogeology

The Project:area (’:o'nipris;:s three zones, namely, Zone 1, Zone IL:and Zone i1,
Zone 1 is the flat land of the Trinidad Valley surrounded with' bare or rdcky hills, Zone
Mis located on the steep sloping fand northwest of Zone 1. Zone s composed of the
sloping land along the Wangal creek and the gently s!opmg land in the left bank area of
the Balili river to the northwest of Zone I. '

- The major river is the Balili river which is ﬂowmg along the east mafgm of the
Tnmdad Valley and the Gayasey creek (the downstrcam of the Wangal creck} which
merges into the Balili river 2 kms north of Zone 1. The A]apang creek runs fo the north
and conveying the Balili river water thmugh the Dinog Cave (Dmog Tunnel). It merges
into the Payung river flowing along the northem outskirts of the Study area, and after

its conﬂucnce with the Balili- ﬁver, ﬂows west mto ‘the South Chma Sca

The Study area consists of Quaternary deposﬁs and thc Tentlary sedlmcntary
rock. The Quaternary deposits in the Study area can be classified into the alluvium
forming the Trinidad Valley and the Ialus deposits dlstnbute_d on l_he_ma_rginal paris of
the limestone zone. Geological map in the Study area is shown in Fig.3.6.1.

Regardiﬁg the Allavium in {'he'“’l‘ri'nidad .V'aﬂ'ey, its fhiékneSs ranges from 10 to
20 meters, and the permeabmty of the Alluvium-is gcneral!y impermeable to semi-
permeable. The free groundwater table. vancs within a range less than 7 meters. depth
from the ground surface. ‘There are two ﬂow line patterns 1. €., one mns dnreczly tothe
Balifi rzver, and the other’ gathers at the frec Swamp and ﬁnally rons out to the Bahh

river.
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“The Talus deposits de_:vcloped from the limestone is mainlyfdistributed with a
thickness of more thau 5 meters on the foot of the hills in Zone IL. Its permeability is
“high and water is not stored inside the rock in the dry season. . -

The Tertiary sedimentary rock comprises the Kennon formation of the Upper
Miocene, which is'méiniy composed of limestone, and the Zigzag formation, which is
compnsed of sandstonc, conglometates shale, and tuff. The Kennon formation covers
the Trinidad Vallcy and ifs southern and eastern hills mcludmg the high elevation area in
Zone 11, It overlies the Zigzag formation with some dlsconformlty and its thlckness is
assumed to be more than 150 meters maximum. At the observation well (DZ-11) site,
its thickness was found at 33 meters. |

The Ilmestonc in thc Study area has a structure whlch is rich in fractures and
Jomts rcsultmg h1gh permeablhty and 1nv01ves the posmblhty of formmg a soiunon
cavxty, while the Trinidad Vaﬂey contains much shale marl and hmestone sand and has
low permeabﬂxty

On the limestone slope, the seeped water flows down to the boundary of the
impervious layer. The groundwater springs out at some end sites of the slopes in Zone
1, Zone 1] and Zone [11. Many spiings in the Study area are found on the contour lines
of about EL. 1,200 meters in Bahong to Alapang areas, about EL. 1,100 meters in
Sadag to Alno arcas in Zonc 11, about EL 950 meters in Bineng area, and about EL,
710 _metcrs in Bolewe_ng area in Zone TH. Major spnngs are Pico spring, ]aqao spring,
Bahong spring, Dinog cave, Alapang spring, Sadag spring, Alfo spring, Binéhig spring
and Boleweng spring.

Most of the above-mentioned spring water is ufilized as the source of the
drinking, domestic and irrigation water uses,

The Zigzag formation is an'-impeﬂncéﬁlé'basémeh't, and the groundwaier table
forms on the basement at the end of the wet season. Inside the cracks of the
groundwater table, water may be stored even in the dry season. Generally, collection
of 'ground'water is inferred to occur at the geographical lineation portions where the
cracks are concentrating, namely at fault sites.

Faults which have been inferrcd from readings showing sharp lineaments on
aerial photographs are mainly the following four faulilines : Tawang to Mt. Pico
faultline, Wangal faultline, Tacdian to Alno faultline and Bagto block crossing faultiine.
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" The characteristic and the scale of thé faults may be difficult to determine
because the faults are covered with sesidual deposit material. “However, it-can be
considered that there are relatively wide sheared fracture zones along the faultlines.

The groundwater is mostly concentrated and flowing in the sheared zones or the

breccia zones along the faultlines 2

One fault along the N orth Ambwng creck may be on a d:scontmuous lmeament
and composed of the sheared Zone.
Hydrbﬁeological map is shown in Fig.3.6.2.

According to the results of analyses of the clectnc res:stavaty survey, it is
assumcd that the proi‘ﬂc pomon showmg a resistivity value rangmg from 40 to 60 Q-m
or morc in the Zlg:zag formation may be due to t‘he cxacks conccntrated zone with a hlgh
crack concentmtlon and penneable traps '

- Judging from the analyses of the well pumping tests, the yleld capacﬁy of one
deep well is estimated at the following with safety side evaluation : o

i. Kennon formation, Stock fam’x (I)Z-I) Q 4 8 httem/sec

2. Zigzag formation, Bahong wzm - Q=T 511tters/sec
' 3. Zigzag formanon Bineng (DZ m Q = 13.0 litters/sec

Based on the above, the rcqui_rcd number of wells to meet the water demand in
each zone has been determined as follows : '
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- Zone _ Place Formation . Purpose
1. Zonel + Stockfarm Kennon fbr.. : Irﬁgatioh use
+ Puguis No.1 Zigzag for{Bahong type) “edo--
(Total 3 wells) « Puguis No.2 (for Puguis) - do . (Bineng type) Drinking & domestic use
2. Zone Tl . B’ahén‘g l\lo: { (east side) _ Zlgzag for, (Bahong type)' . do-
+ Bahong No.2 (for Tacdian) - do - ldo-
+ Bahong N@).B_(_\fzést side) -do - -do-
+ Bahong No.4 (for Sadag) “do- - do-
. }_-Alapang do- -do-
(Total 6 wells) + Alno’ .do- o -do-
3.Zone NI . » B;_neng Zigzag for. (Biﬁeng type) - d_b.- :
(Total 1 well)

As for the foundatlon and embankmcnt materials, spec:al attentions are requlred

fcr the fo]lownng matters :

1. Stability anélysis on the embankment slope of the swamp reservoir site

due to the gray soil formed by alluvial deposit.

2. Protection works for the underseepage or leakage at the hmestonc

foundation sites i Zone I and Zone I1.

As for thé"po'téri:ti;«ll' dam sites on the Wangal creek, the foundation is of the

Conglomerates and goad for the construction of a concrete gravity dam, especially at

the No. 2 site.

" As for the geology of the Balili river, the river bed reck in the downstream Balili

river from the National road bndge is of tuff, and in the upstream of limestone. The

drainage improvement works mostly consist of the excavation of the above rocks.
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3.7 Soils and Land Classification
3.7.1 Soils

The soils in the Pro;ect area are class:ﬁed mto fo!lowmg 4 series accordmg o

the soil classification system of the Bureau of Smls, Philippines.

1) La Trinidad Series : Zonme I

2) Tacdian Series ' Y Fone WU

3) PuguisSeries ~ : Zone Il (Wangal)
4) Bineng Series : Zone HI (Bmeng)

_ Soils of La Tnmdad Sencs cxtend over the flat to gently flat lands located on the
lower portmn of La Trinidad Valiey in Zone 1. ’I‘he soxls are deep and are well drained,

but the lower clevated areas are sornietimes affected by flood in the wet sea_son The
soils generally have high inherent soil fertility, although the acidity of the sé_iﬂs is

strong.

Soils of Tacdian Serics are found on gently slope and steep areas in Zone II.
The land of thesc soils is moderately drained and is all tcnaccd for crop production, In
gencral these soils have high mherent fertlhty anda almost neutral pH value.

Soils of Pugms Senes are found in hllly and mountamous areas in barangays
Puguis and Wangal The land of th1s 5011 has good dramage condmon The soxls are
very strongly acid throughout their proﬁle

Soils of ‘Bineng Series extend over gently sIOpmg land in barangay Bmeng with
an area of 350 ha, The land of the soils is terraced and plantcd with rice and

vegctabies
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3.7.2 Land classification

Land suitability class has two orders: Suitable (S) and Not Suitable (NS). The
definitions of these land classes are as follows: o

. S: . St ; Highly suitable class
| Sy : Moderatglysi_litabl_e class .

: . 83 ; Marginally suitable class

NS : NSy ; Currently not suitable class -

NS2; Pérmanently not suitable class

- The land classification for the Project area was made in accordance with the
above mentioned specifications, and the following land classes were identified.

(Unit : ha)
Land -~ For Vegetables For Plantation
Zone ~  Class & Flowers ' . Crops
-7 Zone I . 81 | 22 82
- Sy 128 47
s3 | 0 B 81
NS; 4 _ | 4
NS2 - T6 _ i
o Swbtwl 20 a0
Zonell  §i 0 6
o Sy 193 310
S3 123 0
NSj 65 65
NS5 ' 299 299
Sub-total 680 _ 680
Zonelll sy 0 44
Sy R A ' 40
S3 54 17
NS| 63 63
NSy - o 286 o 286
Sub-total : 450 450
~ The Project Area Total 1420 1.420

The resu]té of land classification show that most lands defined suitable for
vegetables and cut-flowers are presently used for agricuitural purpose. No lands are
‘available for further development.
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3.8  Agriculture
3.8.1 Land use

The land use in each Zone is classified into five categories i.e .upland crop field,
lowland rice field, swamp, residential/comimercial area, f'orest/grass land and others.

The areas in each Zone are estimated as shown befow: .
: - {Unit: Ha)

Land use Zonel = Zonell Zonelll  Total

1. Agyicultural Land E )
 Uplandfield . 210 (73%) . -310°(46%) 60 (13%) - 580 (41%)

Lowland rice field .0 (%) 0. {0%) 40 (9%) 40 (%)
2. Swamp' 4°0% 6 Uw 0- ©%) 10 (0%)
3. Residential/Commercial 67 (23%) - 30 (4%) 1%y 102 (%) -
4, TForesi/grass 0 %) 264 (39%) __295 (66%) - 559 (40%) .
5. Others 9 (%), 70 (10%). 50 (1% 129 (%)

~ Total 200 (100%) - 680(100%) 450 (100%) 1420(100%)‘

The land in Zt_me I is characterized by large occﬁpation ratios of upland crop
field {73%) and resident/commercial area (23%). Théﬂupland crop field is mainly
utilized for production of vegetables and ﬂowers Zone I is the second most developed
area followi ng Zone I, upland crop ﬁeid and remdentxal/commercxal areas occupy 46%,
4% respectively, and the rest is mostly forest/grass land. In Zone 111, ‘lowland rice field
and upland crop field occupy about 9%, 13% of the area respectweiy, and the rest is

mostly forest/grass Iand on steep slope.

The proportion of the net agricultural land area in the gross'ag'r_icui_turél land area
were estitnated below on the basis of the field survey results. '

‘Upland field G Zomel  80%

P ¢ Zopell, HI 65%
Lowland rice field : Zonelll  80%
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The following t_able shows the net agricultural land area in each zone. .

(unit:ha) -

landuse . Zon@l .Zonell Zone 11} 'Total
| G N.. ~G'N .. G N G--.'N-
Upland fleld 2010 310 20 60 40 580 410
| _'ibwiéﬁdﬁgﬁela 0 "_o 0 o a0 30 40
._Total - 210 170 310 200 .100 70 620 440

.Remarks G Gmss agncultural lancl area N: Net agnculmral land area

3.8.2 land tenure and land holding system

Presidential Decree 705 launched in 1975 classifies land with 18° slope and over
as non-alienable and prohibit prwatc owm:rshsp of the land in order to reserve the
country’s land area as forest for ecologmal purposes. At present about 70% of the
farmers i i the Study area is supposed to have the land titles while about 95% of the

farmers are Gwner-operators based on the results of 1he farm economic survey and
mterwew with provmaal assessor. '

Aveiage farm size in La Trinidad is estimated at 0,83 ha as shown in Table
'3.8.1, while they are estimated at 0.87 ha, 0.70 ha and 0.91 ha for Zones I, IF, 111
respectively, based on the result of the farm economic survey. They are summarized as

béIoW: _ _ :
| | S (Unit : No.)
. Farm size Zonel  Zonell - Zonell .~ Total
Below0Sha 10 10 4 24
0.5-1.0ha 2 2 7 30
1.0 ha and over .5 18 17 33
Total 17 47 28 )
Average farm size (ha) 0.87  0.70 0.91 0.80

Source ; Results of farm economic survey
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3.8.3 Cropping pattem
(1) Kmd of crops being grown

Thc main vegetables being grown are legumes lxke string beans whlch is called
Baguio Beans, garden peas, leafy vegetables like Chinese cabbage, pechay, cabbage,
lettuce, celery, green onion, caullﬂower, broccoli, asparagus fruit vegetables like
cucumber, eggplant, tomato, sweet pepper, root craps like white potaio, radish, taro,
sweet potato, carrot. The main cut-flowers produced in the area are roscs, gladiolus
chrysanthemum, dahha, ctc Anthhum has been also mtmduced recently. '

Banana mango, coffee, avocado, and guava are mostly planted in home
garden, and large scale plantation of these kmds of crops are not common in the area,
Rice is cultivated only in Bineng and Alno barangays in the Study area, rice cultivation _
including upland rice is not found in any other place in the area. Sttaw_bemes,
introduced recenily, are cultivated mainly in Zone [ including the production farm of

BSU.

(2} Cmppmg patiermn

The. tempetaturc condition of the Study area is sultable for’ year round cultwatxon
of temperate vegetables. 'I‘he croppmg calendar and culhvatcd area in the Study area are
mainly affected by excessive rainfal, strong wind, damages of iyphoon in the wet
season, and shortage of irfigation water in the dry season, '

. The present cropping pattern in the Project area is gencralized by each Zone as
iliustrated in Fig. 3.8.1.

In Zone 1, strawberry occuples about one third of the area, and the rest is used
for vegetabies cultivation. In Zone 11, roses are introduced with about 40% of the area,
miost of the other field can possibly be-used for vegetable production for five times of
croppings a year. In Zone III lowland ncc is cultivated over 40 ha in the wet season
while in the dry season, rice cu]tnvat:on area dccrcases to about 25 ha mamly due to
shortage of i imgatwn water. Upland crop fields cover about 60 hai in Zone JLIR

On the basis of the presented cropping pattemn, cropping mtensity in each zone

is estimated as follows :
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{Unit : ha)

Crops Zone T Zonell - ZoneXI - ‘Total
- (Net farn area) - _ (170)_ - {200) B (1) B (71
“Net Cultivatéd area® - e o ST
. Vegetables . . _ 269, 366 . 96 731
Strawberry - - 56 0 0 56 #1
- “Rose. DR g B ' 78 ) o . 18 #1
~Riee .0 R 50 . 50
ClIntercropping - . . 07 . 78 0 _ 78
S Total ¢ oo 325 s ®2  ds 915w
Cmpﬁing'in{ensny ) 1 222 . ' 208

Crop area of strawberry and roses are Judged to be more than the value menhonead in
~ the statistics, based on the results of the field survey.

. #2 1 Crop area of intercrop is excluded from the total.

3.8.4 Fanning practices

Rice is cultwated with the ordmary transplantmg method “‘Fhe:: nursery period is |
“about 30 days. After ploughing and paddling the main field by buffato, ttanSplantmg of
scedlings is done by manpower. Usually no fertilizer is applied to rice. Mostly local
varietics are dominated i in the Study area.

' The advanced f'armmg pmctmes of‘ vcgetables and ﬂowers have becomc w:de
spread in the PrOJcct area, cuItlvailon methods llkc p]antmg densuy, fertlllzatmn etc.
are mostly in a umform manner ail over the area Most vegetabics and ﬂowers are
cultivated on ndgc Cabbage celery are usually grown in transplantmg method while
Chinese cabbagc_, pechay ate in direct sowing meihod. Organic manures hke_chlcken
manure, mush_roor_u' compost, Sagana 100, 4ch_emig:al fe:ti!iz_er like 14- 14-14, urea,
_'Amm’onium sulfate are applied commonly. Most of farm management work is carried
out by man?oﬁver. Pests and diseases control is done with knapsack type sprayer.

Irtjigatiou is required for about 6 months from November to April, I_rrigation
water is dréwn'With channel or liose by gravity, the water is usually kept in a pit in the
field or water tank and applied to the crops by using watering cans or by furrow
method. Sprinklets are used by some farmers. Irrigation by pumps is found in Alno
and Zone I areas. o - '
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3.8.5 Agricultural production

The crop .area, unit yield and productioﬁ of the main crdps in La Trinidad for
1984 to 1987 are as shown in Table 3.8.2.  The unit’ yleid of vegetables in the area
fluctuate year by year and has not reached a sufficient high level. The main factors
causing the stagnated and ﬂuctuatmg level of the unit yield are assumed as damagc by
typhoon and unstable sainfall patterns. The avetage annual toial area and production of
vegetables in La Trinidad is estimated at about 1, 700 ha and 17 000 tons, respcctwe}y
The cultivated area of vegetables has slightly expanded at a rate of 10% a year and the
total production of vegetables mcreased_ from 18,600 tons to 22,400 tons during the
last thiee years from 1985 to 1987. The average annual cultivated area and production
of rice is about 110 ha and 210 tons, respectively. ‘Area and production of cut-flowers
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 rec_ently_iﬂtroduced
but the pianted area is only about 10 ha. The planted area of coffec-has decreased to
about 10% during the last four years. -

Most households in the area keep liveStbck fbr théi-r own use or consﬁmptién
except for some commerc;al poultry farms. Cattlu, buff’alo and goats are usually fed
with ndtural grass m bush and grass lands. Livestock raising is not the mamlme
mdustry but it 1s somewhat mlportant in the Study area. )

3.8.6 Marketing and prices’

There are basically two marketing channels 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 produced 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 Ci{y and Olongapo City.. But before
vegetables reach these areas, the products pass through several tiers of middlemen.
(Fig. 3.8.2) Strawberry produced in the BSU compound is delivered to the collection
center for packing before distribution to processing centers and markets,

~ Prices of vegetables show a distinct seasonal pattern, higher from September to
November and lower from January to April due to the seasonal availabi!ity of products
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as dictated by climatical conditions and occurrence of typhoons which prevent planting
or make it hazardous dunng certain months of the year. They also change from year to
year depcndmg on weather conditions and the area piamed In some cases , the prices
are mampulated in Manila by some wholesalers, '

Wlth regard to faml mput supplies, the pnvate sector handles the sale There are
about ten dealers of farm 1nputs in La Trinidad. Most of femhzer, ag:‘o chemlcals and
vegetab}e secds are 1mported from USA, Indonesm, Korea, Yapan, etc.

-The present farmgate price of agricultural inputs and outputs are given in
Table 3.8.3,

3.8.7 Agricultural support system
(1) Research institu;es

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 Experiment Station (BES) of the Bureau of Plant Industry (BPT)
- West Central Luzon Forest Research Center (WCLERC) of the Forest
- Research Institute (FORI)

- Baguio Dairy Farm (BDF) of thc Buseau of Animal Industry (BAI)

- Cordillera Studies Center {CSC) of the Umversuy of the Phlhppmes College

' Bagu:o Clty (UPCB) _

. The Northern Ph:l:ppmes Root’ Crops Research and Trammg Center
(NPRCRTC)

- 'Serlculture Research and Trammg Center (SRTC) of the Phxhppmes Textﬂe
Rcsearch Tnstitute (PTRI) ' :

- Depanment of Agnculture (DA) chmnI

- Benguet State Umverslty (BSU)

HARRC, through the consortium, has the primary responsnb:i;ty for research on
frult crops, omamental hortlculmral crops root crops, vegetable crops, famung
: systems, soil resources macro- economlcs, and apphed rural socmlogy The pnmary
function of HARRC includes planning, coordmatmg, implementing and momtormg of
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agricultural research programs designed in support of development of the highland area
in the country. ' :

(2) Agricultural extension

- At present, two agencies have conducted q.gncultural extensmn services. The
Mumc:pal Agriculturdl Office (MAO) of La Tnmdad undet the Department of
Agnculture has the I'CSp()nSlblllty for agncultural extension in the ‘Study area. The
number of the stafl is eight consustmg of a municipal agncultural officer and seven
Agriculiure and Food Technicians (AFTs). They extend extension services which are
aligned to the national program. On:the other hand, Office of the Provincial
Agriculturist under the Benguet Provincial Government also extends extension services
and has the function of planning, supervising and coordinating all agricultural projects
and activities of the Provincial Govemment 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 resousce person or Tecturer, office
consultations, distribution of technical bulletins, pamphlets and leaflets on agricultural
and social development, etc. The offices have also conducted nursery/seedling
production and distributed them to farmers. - However, the effectiveness of the

_ extension services has 'been hampcred 'by' a number' of factors' which" include :

LR

insufficient capacity of extension staff, efc.
(3 Agricultural credit

There are a number of format credit channels in and around the Study area
which extend agricultural loans. They are the Philippine' Natilonal'Bank' {PNB),
Development Bank of the Phxhppmes {DBP), the Land Bank of the Philippines {LBP)
and Rural Banks. The formal credit, however 1is not an lmportant source of funds in
meeting rural farmers’ needs because {a) the credit needs long: admlmstratxve procedure,
(b) most of bank lendmg has to be secured by land txtle tax declaratlon survey plan
chattel morigage, etc., (c) the banks finance the hmlted porimn of the produchon costs
and (d) the interest rate is hxgh (20 - 30% per annum)

_ The farmers, m many case, reiy on traders or mlddlemen for the supply of their
fannmg credit needs This mfosmai credlt system 1s linked closely w;th the marketmg

. system and most often mvolves prows:on of agncultuml mputs and even consumptlon
credit against crop failure.
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The 'I‘omay Credit Union has been opetated in Tomay area in Zonc il from 1965
by the farmets investment, The union members can be financed to a maximum amount
of twice of their investments. The interest rate is 1% per month for the first 6 months
and 3% per month afterward ‘ o

The results of the farm economxc survey show that about 20% of farmers
availed of Ioans “Their sources are trader/middlemen (55%), relatives (20%) Ruzal
Banks (15%) credit union (5%) and PNB (5%). The farmers use the credit for
procurement of farm mputs

3.8.8 Fammers 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 provincial or municipal agricuitusal office. However, almost all of
the Samahan Nayons are inactive due {o shortage of funds, dcspnte the fact that farmers
felt the need for mutual support organization.

_ The Benguet Farmer‘s Deveiopmcnt Coopcratlve (BFDC) is the ‘only active
fam;em cooperative in the S_tudy area. Products from the members are _packed and sent
to Metro Manila through a joint marketing system.

3.8.9 Farmer’s economy and intention

In order to grasp economic condmon of fanneps in the Pro_;cct area, farm budget
analyses were made on typ:cai farmcrs with average farm areas in each zone based on
the results of the farm economic survey. The results are presented below :
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( Unit: Peso )

Farm Income Zone 'ane-II - ioqg—_l‘_ﬂ:
Farm Size (ha) 087 . 070 . 091
Family size (persons) 58 6.0 " 8.6
Income . 41200 30,500 24800

Farm income - S 37,000 27,400 . 19,200

Non-farmt income C 4,200 3,100 5,600
Expenditure ' T 33,600 C 24700 21,600

Food =~ ' 15,600 10,800 11,200
.~ Non-food | 18,000 - 13,900 10,400
Net Reserve 7,600 5,800 3,200

i)

ii).

iif)

iv)

Source : Farm economic sarvey
The characteristics of the farmer’s economy are summarized as follows T

Tn Zones 1 and ,a consxderab]c amount of mcome is denved from farm-
income which accounts for about 90% of the total income. - N on-farm i mcome
mainly conszsnng of salary fiom private and government cmploymcnt
remitiance from famlhes working in other cities, etc.. .

in Zone 11, farm income is cons:derab]y lower than Zone-I and 11, because
existing rice field is not suitable for proﬁtabie vcgctable fanmng due to poor
dramage and the farmers prefer rice cu!twatton only for home consumptlon
Non-farm income accounts for about 20% of the total income. . Net income of
the farmer in Zone IT1 is 24,800 pesos. This is lower than the poverty line of
the Philippines (28,600 pesos/family/year).

According to the results of Family Income and Expenditures Survey by NEDA
in 1985, the average annual income and expenditure of a famiiy in Benguet
Province are 48,200 pesos and 39,600 pesos, respechvely Companng wﬁh
these, economic condition of farmers in the Project a area is paor

Food expenses account for some 50% of total living expenses

In order to a_chieve an effective developmem pl_an, the farmers’ intentions were

inguired through the. farm economic sui_'vcy. Th_é results of the survey show that

farmers consider the availability of irrigation and drinking water to be most important.

Also, but to a lesser extent, they Would need'moie assistance with 'regard to road
improvement and technical advice on agm,ultura! matters. Wlth regard to kinds of
crops, farmers preferred fo. cultlvate ex1st1ng vege!ab!es and flowers even after
completion of the Project, mamiy due to-easiness of the farmmg, high p:oﬁtah;hty and
soil suitability.
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3.9 | B Irrigétioh and Drainage
3.9.1" Irrigation
(1)  Irrigated area

, The 8ross land area under cultivation in the Project area amounts to 620 hectares
durmg the dry season “and approx:matcly 475 hectares, 77 percent of this surface area
is being 1mgatcd at a low level by drawmg water from the nealby mountain streams
spnngs and from the Bahh river. s

_ On!y approx1mately 45 pcrcent of the above tand area is supphed w;th Bahh
river water while the remamder of 55 percent is topographlcally mcapable of being
supplied with river water from the Balili river,

While in the wet seasor, thc entire area is undcr cultlvanon owing to the
abundant rainfall, however, the area is supplemcntary 1mgated by diverted water from
* small stream or spring when the dry weathe; lasts for 3 fo 4 successive days

(2) Irrigation water sousces

- In Zone 1, water tesources are present in the form of the Bedecewcew and
Ovulan sprmgs as well as the creeks Pico, Puguis, Bayabas Bctag, and Bolo. At those
days of the year when irrigation water supplies are short, the Balili river is resorted to
asa supplcmentary source. The land area supplied with water from the Balili river has
been estimated to gross ‘about 113 hectares that is, 54 percent of the total gross
farmland area. The use of the Balili river as a supply source for 1rr1gat10n is not
appreciated by the farming population-in view of the serious level of pollution of the

river water.

In Zone 11, the main water supply sources are the escape water flowing from the
_Dmog cave and representing infiltration water that has penetrated from the Bahh river,
as well as the crecks Bahong, Alapang, and Peil. In addition, a numbet of active wells
is shown in the upper mouniainous parts. At those days of the year when irrigation
water sitpplies run low, a temporary weir is ‘constructed at the entrance to the Dinog
cave with its water overspill from the Balili river to make a deiibe:ate effort to harness
these river water resources for 1mgahon purposes. Eshmates have given the land
surface area depending on the Balili river for 1mganon water as being 100 hectares, that
is, as being 32 percent of the total gross farmland area.
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In Zone 1H, the principal sources of irrigation water are the Wangal creek and
Bineng creck as well as numerous mountain springs. If water supplies run short, the
Balili river is tapped as a last resort, but the amount of water drawn from the Balili tiver
for irrigation in Zone Y11 has been estimated as being extremely minor.

(3) Im’gaﬁon me_thods

In the wet season nature offcm abundant Water resources so that surface
1mgatlon (m the form of furrow) is resorted to only when neccssary (m occasmnal
mterspersed dry spells) In the dry season, hov.'ever, natural water supphes run
extremely low so that low-water consumption irrigation methods are applied aimed at
maximum water conservation. These methods involve the carrying, by humans, of can
sprinklers on balance nolcs:to sprinkie the water on the crop plants. As an altemative,
water may be spread with hoses. '

(4)  Water utilization for irri'gation in the dry season

_ In Zene I water fmm mountain stteams and spnngs is drawu at a rate of
apprommately 0.03 - 0.04 m¥sec and the make-up supplies from the Balili river are run
off at a rate of 0.02 mn3/sec. '

In Zone II, water from the mountain streams and springs is drawn at a rate of
0.03 - 0.04 m¥sec. Water from the Balili river is drawn on an mtenmttent basns at a
rate of 0.02 m3/sec to make up for water shortages as and when they occur

_ In Zone 11, water supplies from’ the mountains; including mouniain strearns and
Spnngs account for the majority of the irrigation water requlrement Th‘esc water
supphes are drawn at a mte on 0. 02 m¥/sec.

(5)  Communal irrigation systems

In the Project atea, a total of five communal irrigation systems {CIS) are bemg '
operaied. " These are the Pico, Bahong, Alapang, Alno, and Bineng irrigation systcms
' covcnng a total gmss farmland area oi‘ 525 hcctarcs and run by 473 su’oscnbcr farms

'I‘hc Pico CIS has a water catchment weir on the Bahh fiver some 850 meters
downstream from the Bagu:o Sewage T reatment Plant and operates waterways that
bnng in the 1mgatson water from the WCII‘ to the Zone L. Prcv:ously, this used to be one
of the most lmponaﬂt water resources for m'xgation ‘but its mgmﬁcance has @;lm&d
with the progressive water poflution of the Balili river. Asa result water from. the
Balili river catchment the weir is currently used only on a limited scale for drought
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relief. Officially, the ifrigated land Surface area Spa’ns-a total of 200 hectares, with 103
registered subscriber farms benefiting from the scheme. In practice, however, only 136
hectares are 1mgatcd under this communal u'rigatlon system, w:th 116 hectares of these
136 hectares bemg land fallmg withm the supply range of the Bahh river.

_ Thc Bahong CIS'isoperated by 300 member f‘anns, covering a gross farmiand
area of 250 hectares in Zone M. The principal water source for the running of this
scheme is the escape water from the Dinog cave. In addition, the systems has two -
water catchment facilities on the Bahong creek and seven on the Alapang creek, In the
dry seasén, one of the main tasks of the community is fo ensure water supplies by
‘measures such as the erection of a temporary weir at the entrance to the Dinog cave and
the harnessing and aliocation of the outflow water from the cave.

| ‘The Alapang CIS has a relatively érﬁall scale of bpération with only 20
subscnber farmmg households benefiting from the scheme that COVCI‘S only 10 hectares
of 1mgab1e fand.

The Alno CIS is the smallest in the scale within the region, consisting of only
15 member farms with a mere irrigable land area of 5 hectares.

The Bineng CIS has a water catchment facility at Gayasey on the Wangal creck.
From this =.l.‘o,ce‘_;tior__l, the water supp]y is brought into Bineng through a trench system
strefching over 3,5 km.

The Bmeﬂg CIS was completed in 1976 under a joint prOJect thh the
cooperation of FSDC. It has a totaf of 35 regmiered member farms beneﬁtmg from the
scheme that covers an irrigable land arca of 60 hectares. At present, however, the scale
'of the irrigated land area has been reduced to only around 40 hectares. The Bineng
irrigation system was estabhshed under the directives issued by the NIA and operates
on the basis of clearly defined statutory rcguldnons 50 that it now functions as the most
coherently organized CIS entity. - '

(6} Private irrigation systens
" "The Project area also has a small number of privafe irrigation systems.

_In those areas in which mountain springs are available, these ptivate entities
utilize the spring water, and in areas amenable to river water utilization, they make use
of the existing river water supplies and draw the water by pumping it up.

.40 -



These private schemes are considered to cover a total land area of approximately
19 hectares, which on a zonal basis is broken down as follows o

- Zone T | | 'Guadayana spnng (approx 1ha)

- Zone I1 Left bank of the Peril creek (approx 8 ha}
- ZoneIl . Left _bank of the Alno creck (approx. 5 ha} ,

- Zone 1l Pumped-water irrigaﬁon area along the Peril creck (approx. 1 ha)
-_- Zone Il Northeast and elevated region below 90{) meters above sea level

(approx 4 ha)

3.9.2 Drainage _

Zone | has a plain known as the Tnmdad Vallcy which presents serious
drainage problems during the heavy rainfalls brought with the typhoons and causmg thc
Valley to swamp.

(1) Presentcondition

Zone 1, representing a 6.8 km? valley, forms a large plain in the shape of a
basin with a sloping topography inclined"at a'1/150 - 17200 gradient (Ei 1, 310 EL
1,318 m). Dramage water in the area flows down to the low-Iymg dreas Iocatcd in the
norther part of thc plam through a multnphcxty of drainage-cum- supply water ducts and
as it feeds the Bolo creek, it utsmately enters the noﬂh‘bound Bahh nver Wmdmg its way
ihrough the eastern par! of the rchon

Thc dramage water routes within the region are trench-ways above the ground
and since the area has a very irregular profile; these routes have many stnctures Thxs
is particularly true of the Bolo creek which forms a pnnmpa] water dra:nage course in
‘the National Highway bndgc point. ' S SRR

-The Balili river, the majar drainage course in Zone I, rises from thc mountain
region in the southern part of Baguio fo form a ‘medium river with an average ‘bed width
of around 40 m. Yts drainage plain area in which t}le tributaries empty into the Balili
river totals some 30 km?2. Measurement of the flow rate quantities of t'he Bolo creck
and the Balili river has formed the basis of a. detalled ﬂoodmg analyszs whlch has
yielded the following results

i) During the_ ﬂoodiﬂg per'ic-)d”s;- 'tiﬁeiB'al.ili. fiifer has:a hlgh Wafér level Sé
that the flowing capacity of the Bolo creek is substantially reduced, thereby
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giving rise to backwater from the Balili river to the Bolo creek in accordance
- with the extent of precipitation.

ii) The small rivers. and streams in the area havc only a small f{owmg
'capacﬂy 50 that' they wrll rise above the river banks thereby creating flood
o ':plamsmcertam parls ' ' T s '

2) Currcnt status of flood damagc

--..Thc Trinidad Valley is composed of five barangays known as the Poblacion;
Betag, Pico, Puguis, and Balili barangays. The topography is graded at a gentle incline
as it descends from Pico and Puguis in the south to Betag, Poblacion, and Balili in the
norihi.” The actual flooding conditions are due to the inadequate drainage capamty in the
area. Both the Bolo creek and the Balili river after the confluence with the Bolo creck,
which transport the Trinidad Valley's drainage water, have not been provrded adequate.
ﬁood passmg capacity 50 that the surrounding areas have recorded fiood damage with
mundatron levels of 1.0 - 1. 8 meters m depth and 1.5 - 1.8 meiers on farmland durmg
the five- -year period prccedmg the time of this survey. In the swampy area on the: apper
reaches of the Bolo creek, in pamcular,_ floods may reach a level of 3.0 - 4.0 meters (on
farmiand). At the time of the GADING typhoon (1986), the flooded area in Zone |
extended a total of 110 hectares, about half of the entire land area of this Zone,
Similarly, the smaller streams (Betag creek, Puguis creek, and Bayabas cr_ec_k)' that join
into the upper reaches of the Bolo creek have an inadequate flowing capacity to drain
the area so that flood damage is caused to farmland even in areas located at a relatively
high elevation level. -

In the low-lying parts of Zone [, the farming population is currently deterred
from growmg crops for fear of flood damagc so that the madequate dramage capablhty
inthisareaisa major impediment to increasing agncultural producuon in Zone L.

At the time of the GADING typhoon in 1986, the flood level in Zone I was
estimated to have been EL 1,311.29 meters. Fig.3.9.1 compares the scale of
inundation in the high~ﬁék years with _thé flooded land areas in Zone I to give a clear
idea of the seriousness of the flood problems. |

_472.



3.10 * Rural Road
3.10.1 The present conditions of the roads

Thc Baguio - Bontoc national mad passes through the center of La Tnmdad City
wherc the Study area comprises provincial roads and barangay roads ‘oranchmg off
from the national road to communicate with each perapheral village. (see Fig.3.10.1)

In Zone I, national and p_tbvinc’:ial lqép roads are laid out around the agricilltural
land of some 200 ha. in area distributed in the center of the Trinidad basin, so that road
maintenance and improvement have properly advanced. '

On the contrary, in Zones IT and I, most of the roads are cons_tmg_ted albng_ the
ridge or the side of the mountains, and connecting roads with vitlages are scarce.

Gradients of the roads are very st'ecp."in Zones 11 and 111, ‘The total length of
relatwely flat sections with’ gradzents of 6-5 pcrccnt is 7.6 kms (28 6 pcrcent) out of
the fotal length of the roads surveyed 26.5 kms, and those of stcep sections wnh
gradienis more than 15 percent is 6.5 kms (24 6 percent) o

Aithough the Study area has much precipitation, more than 3,500 - 4,000 mm
per year, road drainage facilities are not well equipped. Therefore, the road surfaces are
paved with calcareous stone for erosion control, but this causes wheel slip on the.road

and consequent traffic inexpediency.

3.10.2 Administrative classification of the roads

Roads in the Study area are classifi ed on the basxs of the. orgamzations for
maintenance and adm:mstxanon as follows : '

1) National koad T DPWH (Department of Public Wosks
| “and nghways) '
2)  ProvincialRoad = : Provinicial Governor

3) Barangéxy Rt_)ad e ~ DPWH, Barangay

Maintenance and repair works are usually carried out for only the steep 'gfadient
sections by means of concrete pavement and shoulder repair. No drastic plan for road
pavement and repair works is envisaged except in Zone L.
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: The actual conditions of the pavement of the provincial and barangay roads in
the Study arca are as follows :

Concrete/Asphalt . Gravel Earth

S ' Totai. - spavement 0 0 7 pavement © " pavement
E (km) Length CWidth ~ Leagth -~ Width  Length  Width
o Cm) L m) km) . m) . (km)} . (M)
‘Provincialroad 353 3.0 35.60 202 30 313 26
Bamngayrad 420 15 25 148 30 257 3l

“* road widths are mean values.

~As mentioned above, the paved road ratio with respect to the concrete and
asphalt roads is véry low, with most of tﬁe roads left unpaved or lightly pax)ed with
gravel. Widths of the roads range- from 2.5 to 3. 0 meters on an average. Many road
sections have widths lcss than 3.0 meters.

3.10.3 Traffic volume survey

A traffic volume survey was.carried out on the main roads in the Project area.
The survey points and the trafﬁc volumes surveyed are shown in Fig. 3. 10.2 and
Table 3.10.1.

‘The traffic volume on the national road in Zone I marked 7,300 vehicles per
day, in'cludi'ng big buses and trucks counted as 620 vehicles per day. At the west end
of thc loop road (see point No. 1 in Fig. 3.10.2}, the traffic volume attained 500
vehicles per day.

_ The txafﬁc vclume on each road in Zone I was 100 to 300 ve‘hlcles pcr day. As
for the Camp Dangwa—Alno lmc a seasonal variation of the !rafﬁc volume was shown
This may be atmhutabie to seasonal fluctuation of harvest transportation volume.

The traffic volume on a mair road from Zone I to Zone I1I was small at only 30 vechicles
per day due to bad road conditions,
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3.11  Drinking and Domestic Water Supply
3.11.1 General -

| Wétcr'sources in the Municipality of La Trinidad can not be relied upon to
adequately support the water need for the deve]omnent of local consumption niow and i in
the future. The water of the Balili river, which ﬂows m the: ccntcr of the Study area, is
not suitable for potable water from the viewpoint of its water quahty The. domestlc
water supply sources in La Trmldad city are shown below. Only 20 percent of the total
inhabitants are supphcd from the ‘waterworks systems operated by La Trinidad Water
District, th_e remaining 80 percent are still in want of a continuous and safe water

supply.

Water sources ... Families served %
‘Waterworks *! 1,221 - 198
Public Deep Well s 80
Public Shallow Well st 2.9
Private Deep Well- 976 15.8
Private Shallow Well 154 25
Public Spring 1170 19:0

' Stream Flow 1967 320
Total 166 - 100%

Source: Rural Health Unit La Trinidad 1985
1 La Trinidad Water Disui'c: -

In addition to the SCAICe water soun,es and water supply facﬁmes jts quality isa
serious problcm Majonty of the ‘water sources are open springs which are open to
waterborne viruses/organisms which affect the respiratory tract and gastro-intestinal
parts of the human body, SO that adequatc water treatment is required. Ingenious water
treatment be:ng prachccd by a minority of the remdents 1s bo:lmg the water before
drmkmg Thc majonty takcs the nsk of dnnkmg dlrectiy f‘rom the sourc&s '

3.11.2 Water supply by La Trinidad Water District
(1)  Water SOurccs
'LTWD (La Trinidad Water District), which is the public corporation for the

water supply service in La Trinidad municipality , is opératihg three (3) water sources,
deep well facilities located in the BSU compound and intake weirs in Ainpasit and
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Lubas areas. Daily production of water §ources and service connét_’:ﬁbﬂs are as

a)  Production

o ~Deepwell .. . C = 760 ht./min _ L
.~ Ampasit intake weir ¢ - lSOht./mm (average)
.- Lubasintake weir .. - 340 lit/min, (average)
oy Toial o | e 1 ,250 lit/min, '
| b) - ) Servzcc connecnon o . 1,'75-6';1:'_03. (aérof. May 1987) _'

(2)  Servicearea

LTWD serves the water to the densely built-up area along the national and
provincial loop roads, and Barangay Balili. Service area and pnnczpal water supply
fa(:lht:es are shown in Flg 3.1 and Flg 3.11.2, '

3.11.3 l:’reSe'nt coﬁdit'i(;n's' in the Pféjedt area

In Zone 1, the watet supply systcm is wel] cqu1ppcd 'I‘hc productxon,
however can not bc relied upon to adcquately suppon the neﬁd for i mcreasmg water
consumphon Water supply to thc hlgh elevation : area i is not attamed because of t‘he Jack
of water capacuy and pressure in the dry season

Meanwhile, Zone II and Zone 111 aréas are out of the water service area by
LTWD, majonty of inhabitants secure the water from the spnngs and gmundwatcr As
the land of Zones 11 and III descends stceply toward the north, only few springs
provmde a stable water ylc!d through the year in the low elevation area. N cverthclcss in
the high elevation areas, spnngs have no water yleld in the dry season because of the
drawdown of the. groun_dwater surface.

In respect of the above, the deve]opment of the water supply facnhnes is highly
reqmred in Zonc 11 and Zone III

3.12  Electric Power Supply .

Electric power is most essential to daily life and has to be available on a iwenty
four (24) hour basis. The energy resources available for lighting and fuel purposes in
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the Municipality of La Trinidad are electricity serving 4,082, kerosene serving 995,
GAS/LPG serving 600 and others (candles gas lamps, pine wood) serving 483
families. In the remote area of the Mummpahty, the main power source is the "Saleng”,
a kind of pine- wood used for lightmg and cooking purposes e ‘

Blectric power in the Provmce is being supphcd by the National Power
Corporation (NPC) Luzon Grid through the hydro-electric plants (dams) of Ambuklao
with a rated capacity of 75,000 kW and Bmga with the rated capacitv of 100,000 kW.
both of which have variable generating capacities. Anothcr distributor fed w:th power
from the same grid i is the mini-hydro electric plant opezated by the Baguw Water District
(BWD) at Asin, Tuba, ‘which has an approximate capacity of 1, ,700 kW. The only
authorized electric service distributor is the Benguet Electric. Cooperatwc Inc
(BENECO) which has a total demand of 23, 000 kW from the NPC and 700,000 kW

hrs/month from BWD.

Power cuts occur during summer penods usually in the mon’ths of March
April, May and June due to low water level thus low power generation. This also
occurs during load shedding whmh affects other areas including Metro Manila and
suburbs and during typhoons causing damage on distribution to_trans_fonnc:s, lines and -

electric poles.

4, 032 or 66 percent of the total number of families are supphed pnwer in the
Municipality of La Tnnxdad in 1985 Thls leavcs more than 3{) pcrccnt of the
Municipality without tegular power supply In a‘bsolute terms, this means that atound
2,078 of families are still wanting the luxury of electric power delivered into their
homes. As forthe Projcét area, there is no éicctﬁc.power supply in Zone I11. -

Power Sourée, Muniéip'aii_'ty- of La Tnmdad

TYPE | FAMILYSERVED % _
' Blectricity ‘ - 4,_082 _ e
Kerosene | 995 16
Ges/LPG . _ 600 10
-Cand]e,gaSIampspme wood | 483 . . | 8 |
Total 6,160 100

Source': RHU La Trinidad 1985
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