313 Social Facilities
3.13.1 Ecxisting social services
(_1) ~ Health

_ " There are 12 hospltals in %he Provmce wuh a total of 428 ‘neds, 13 mam l‘ieaith'

"centels and 87 barangay health ccntcrs 'As for the avaﬂablc mcdlcal personncl therc
are 28 hospltals, 1§ mral physicxans, 9 dcntxsts 45 hospual nurses, 27 publlc health
_ :nurses, 122 ruxal fxealth mxdwwes and 14 mral hcalth samtanans

To date, the fo]lowmg specialized services are being rendered by the Ministry of
Health to the whole population of Benguct Medxcal care, Family Planning, Nutrition,
' Expanded Program on Immunization, Matemnal and Child Health Care Services, Under-
Six Clinic Pfogram Diarrhea Control, National Tuberculosis Program, Leprosy -
_ 'Control Malaria Control Enwronmental Sanitation, Food and Drug, Health Education,
anary Health Ca.re and Cardlovascu]ar Dlseasc Control

Thc tcn leadmg causes of morbldlty for Bcnguet Provmce are as follows
pneumoma, parasmsm, wounds, bronchﬂﬂ gastro-unnary mf’ectmns, cabies gastro
enteritis, hypertension, influenza and anemia. Health indicators are as follows : crude
. birth rate 20.58 per 1,000 population; crude death rate 2.74 per 1,000 population;
maternal mortality rate 0.56 per 1,000 live birth; infant mortality rate 17.84 per 1,000
live births; and life expectancy 62 ycars of age, from the 1984 Provincial Health Office
Annual Report, -

(2)  Education -

~ In 1984, the Province had a total of 288 schools for all educational.levels
breaking down as foilowing : 'elex_nentary 255 (public'248; priva_te"i) ; secondary 24
(public 14, private 10) ; Vocationa_l_schools 8 (public 6, private 2) and only 4 collegiate
schools. Total enrolhhems for 1984 are elementary level 40, 105 (public 34,538,
private 5,567) and secondary tevel 10 ,069- {public 4,653, private 5,416). The
enroilment partxcxpauon rate for 1984 is 95 percent for the elementary level and 40.5
percent for the secondary level. For the year 1984, witha teacher to pupil ratio of 1:24
for both pubhc clcmentary and sccondary level; 1:29 for private elementary and 1:33 for
' private secondary level. The 1984 literacy level in the Province is approximately 93
percent with the Ministry of Education, Culture and Sports (MECS).
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3.13.2 Existing social facilities in the Project area
(D Zone I

Zone 1is a central area in the Municipality of La Trinidad and had the isépulaﬁéh
of about 14, 000 in 1985, Social facilities, such as the Provmcnai Capnoi of Benguet
Mumclpal Ofﬂcc, Intcgrated Prov1nc1a1 Hea]th Ofﬁce (IPHO), General Hospital (100
beds), Rura! Health Unit (RHU) and Benguet State Umversnty (BSU), etc. are. cx;stmg
in Zone I As for educatxona] facdltses ﬁvc (5) eIementaty schoo!s w1th about 2 300
pupils in total and a few nursery schools are available. In add;tlon to the above, there is
one (1) fire station with one (1) fire engine in Betag. BSU's Library exists also in Zone
I _ _ _ .

2 ZoﬁeIIax.ld"Z.oneIlI N

- Zone II had a population of about 6,300 and Zone U1 of about 1, 600 in 1985,
Each barangay has a barangay health center. These centers, howevcr, can not be
operated properly due to the lack of potable water and medu;al appliances. As for the
educjx_’:ﬁonal fac'ilriti'es, each barangay e_xéej):t for that of Cruz has an elementary school.
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Table3.4.1 Summary of Observed Data in Baguio and BSU Station

BAGUIO PAGASA Station
: : _ . I Avccaged_(;o'r 15949 - 1987

_ ~Tieims TAR T FES. TMAR T APK T"MAY TTURETJULYTAUG: | SEP. [ 'OCT. | NOV. | DEC.]

B " 1 7 0 Rl Ehch bl Eel -
| Mean Temperature oyl s sl 193 204 206 206 2000 196 194 19l 191|184
Maimum Tempentwre (O] 226 23.5] 249 252 a8l 2330 2340 2200 239 a3l 233l 229
Minimum Tempenatuce - (°Q)| 12.9] 133 143 156 rea 163l ae2l asel 158l isel 14l 14
Dry Bulb Temperature 0 166 172 18] ol 198 00l mel 1s2l 18] 18] 182 113
| WetBolb Tempesature (°C)] 145 148l el 172 Tyl sl sl nal 12l e 3
Relative Humidity o] s w0 sol 82l . sl ssl. 9ol 9 sol  si  s4l 82
' qmﬁmmﬁﬁybﬁﬁadéﬁmhﬁ'- 300 36 aa] 37 30 bsl o 2a 24 26 28 29
{Duration of Surishine ~__(min) | 425 _481] ‘458 asdl 30l 300 239] 61 268 336 367 400
| Average Wind Velocity (mésec)| - 2.0~ 2.1 C1elnsl o nel 23 23] 24 a2zl 20
Mmmymmmlkmmﬁ@m) 123 sol 3n8] 99.0] 327.2] 467.0] 720.3] 897.2) 5913 327.5 140.8] 255

. BSUPAGASA Station
L : : L Averaged for 1977 - 1987

Yiems YAN T FEB. | MAR [ APR. [ MAY [ JURE [ JULY [AUG. | SEP. [ OCT. [NOV- DEC.
Mean Tempemture Q)| 16.8] * 17.2 el 1080 202 206 204l sl el iegl 1sel 176
Maximom Tempersture (°C) 222 23.0) - 245 250 204] 244 23 235 236 333'33.2&0
LﬁﬁmmnTamkmmﬁi €Ol 113 113 “129) - 14.8) 158 168 17.0) 168] 1621 155 143] 126
Diﬁuiﬁl‘élﬁpémﬁlfe'-' ' (‘;C) 15.5)° 164 [18.9] 206 211 21.0 Caos 199 203 2020 192 173
Wet Bulb Tempesature__ (°C)| _13.9]. s 16al 181 15.'5 189 18.8) 186 . 134 179 174l s
Relaiive Humidiy ()| 82 8o 77l 76| 719 g3 ss| o se s 32 m] 80
- OpénPanEvaporaﬁOB(mana}') ;':r- * * * # * & * . :a o . x »
Duration of Sunshine _(min) | 399 4ss|__aia| 376 306 asi| - 2a0] - 137 45| am1) 332) 345
Average Wind Velocity _(m/sec) val cnd ondl w8l a3 s 21 19 14t ] 12
3.6 7.5 28] 89.6] 404.4] 4342 652.9] 950.4 554.5 2432 160.9]  27.0

Monthly Rainfall {(mm/month)
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Table 3.8.3 Prices of Agricultural Commodities

#1: Serm-Annual Field Report , Selected Crop Statistics BAS
#2 : BAS, Baguw (based on the monthly price data)

Hems Unit Farmgate
o ' - (pesos)

a) Outputs (farmgate price) o
Paddy (Local variety) #1 kg 348
Chingse Cabbage #2 kg 2.74
Lettuce #1 kg 4.00
Baguio Beans #1 kg 420
Garden Peas #2. kg 16.19
Green Onion #1 kg ©2.50
Strawberry #3 kg - 15.00
Celery #1 kg 4.50
Rose #3 doz 7.00
Gladiolus #3 _ _ doz. 3.00,

b) Inputs (Seeds and scedlings) #4 R
Paddy N kg 4.50
Chinese Cabbage kg - 2,580
Lettuce o kg 1,475
Baguio Beans - kg 60
Garden Peas ; kg - 163

- Green Onion (seedhng) kg ‘6

© Strawberry - runner 0 iz
Celery kg 1,980
Rose . . picce 1.00"
Gladiolus kg 5.40

c) Fertilizers & Agro- chemxcals #4 - -
Urea : kg 3.46
14-14-14 kg 4.40
16-20-0 kg 4.30
Chicken Manure kg 0.60
Tamaron Lit 310
Thicdan Ii 179
‘Sumicidin it 175
Vegetox kg 183
Dithane lit 158
Manzate kg 123
Curzate kg 219
Elosal kg 78

- Trellises 100 pieces 20

d) Labor charge #3- MD 35 .

¢) Anirnal Power Animal-D 85

f) Transportation cost #3 kg 0.13 From farm o market

' 0.10 From market to farin

Sources : :

#3 : Fstimated price based on the results of the farm economic survey

#4 : Actual market price as of 1987
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Fig. 3.6.2 Hydrogeological Map of La Trinidad, Benbuet
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| CHAPTER IV PROJECT FORMULATION

4.1 Deﬁeleﬁﬁ}etit 'N'eed's

(1) . The Pro_]ect area is: the 1mportant production base for vegetables and eut—
flowers, blessed w1th a region s most favorable highland eHmate condition. It supphes
much’ fresh vegetables and beautiful flowers to the consumiers in the Manila
Metmpohten Area, the Tlocos Regmn the Central Luzon Regton and the other areas in
the’ country, ‘and these farm products Iargely contribute to the health and nutntlonai
status of the populatlon Even now, supply of vegetables does not meet the consamer
demand and 1t is forecasted that Vegetable demand will rise steadnly die to the
populatxon increase and family income 1mprovement A plan fo increase vegetable
productlon in the ‘Project area shonld be established to reduce the scale of deficiency
agmnst the | gtowmg demand.

2 Vegetable and cut-flower cultwatlon of the Pro_lect area is concentlated on the
fiat land of La Tnmdad Valley and the terraced farmland exploned on the steep slopes of
hmeetone or conglomerate rocky hilis. Agncultural raral, and social mfrastructures in
the PIOjcCt area remain poor in the absence of proper improvement or rehabilitation
work 1o assuie better cfop product;on agambt the severe phys:cal conditions of the
topography, heavy rainfall in the wet season, drought in the dry season, slopmg land,

lack of potable, domestlc and 1mgatmn water and ﬂoodmg

(3) . The Pro;eet arca has 1,420 ha of iand ‘with 620 ha of farm land, including 580
ha of upiand and 40 ha of paddy field. The rural populatwn is 21,978, the number of
famtly units living in the area is 4,207, that of farn households 1,246, i.e., about 37
percent of the fotal number of houscholds (1985 Data). The average farm sizc is simply
estimated to be 0.8 ha per farming household. These small scale farmers are making
every effort to cultivate vegetables under the prevailing severe water utilization
conditions but only siicceed in achieving an'averag'e of two or 't'hree"creps in a year.
Thzs shows a poor crop 1ntens1ty Farm fam:ly income in one year is mostly totally
Spent with only a small surplus of 1,000 pesos to 7,000 pesos remammg per farming
household, From the above, it is clear that there isa real need to improve the income of
the small fariners, to raise their hvmg standards and to s_tab111ze their hve_hhood.

(4) The followmg is an out]:ne of the bas1c prob!em and the limiting factors in any
attempt to ameltomte hvmg conditions in the area. In view of these obstacles to the
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smooth implementation of reglonai development an integrated rural development
project is required.

a. Annual flooding of La Trinidad Valley in the wet season is a serious problem.
It is caused by the inadequate Balili river's flow capacity in conveying a flood
dlscharge so that it will inundate Ia Trinidad Valley’s flat lands which are
themselves not provided with the adequate inland dramage systcm.

b. The ijcct area is suhjcct to severc ramfall Thc uneven ramfall distnbutlon is
characterized by plcntlful ramfall of 3,240 mm in the wet $ix months. f'rom May
to October and scarce mmfall of only 336 mm in the dry six months from
Novcmber to Apnl (BSU PAGASA) meg to the undulatmg and steep
topography and the prevallmg limestone. geology, the watershcd has a very low
retention, so that most of mmfall in the wet season waI run off wuhm the wet
season. The river and creek water decreascs toa 51gmﬁcant extent in the dry
season, with the result hemg a shortage in the water resources available for
irrigation so that crop production is most unstable in the dry season.

c., During the dry season, 'th'e farmland area Suppiied with water froni the Balili
river amounts to. 113 ha in Zone I to 100 ha in Zone i, SO that the total is 213
ha. This is cqulvalent to 40 perccnt of thc gross total of the farm land in the
Project area. l‘ests were performed to assess the quahty of the water supply in
both the wet and dry 5Easons on the basis of the appropnatc Japanese standards
for the quahty of i 1rngat10n water and ihe quality of river water for conservatlon
‘of livable environment. The resu]ts of these tests indicate that the water from
the Balili river is not suitable for use as irrigation water so that the Project
should develop an alternative water source to reduce the reliance on the Balili
river for irrigation. : ' '

d. The eXisting rural roads pass mainly alohg hi.lltbf) ridgés an'd. steeiﬁ sltopes and
have a Very narrow widih.. Roads on steep slopes in pamcuiar are, surfaced
with limestone. This invites problems of erosmn caused by ramfall wnh
resultmg Wheel shppage and sk;ddmg as the hmestone dissolves and becomes
slippery. Rural roads built on flat terram are also inadequate for the traffic
needs in the wet season due to msufficxent dramage and a totally madequatc
d_cpth of the gmvel paving.,

e. The authorlty responmblc for the drmking and domcsnc ‘water supply in La
Trinidad is the La Trinidad Water District (LTWD) whlch has a supply
obligation mainly towards thc houschold commercml, mdusmai and
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4.2

educationat sectors. The LTWD authority draws its water from a deep well of
some 145 meters in depth. Though this water is of potable quality, the deep
well has only a limited capacity so that the LTWD's service net cannot be

_ cxpanded to cover also the rufal areas falling within the scope of this Project.

The LTWD anthority is currently compelled to operate a daily rotation of supply
ciats in the dry séason due to the shortage of water productlon, a probiem that is
aggm‘vated by the growmg demand for water. This shortage of drinking and

' domestic water i the rura] area within the Pro_mct arcais bound to create serious
’ problems

Many barangay communities still lack the proper facilities to permit the
implementation of activities designed to expand the introduction of agricultural

“technology on :a broader scale, improve health measures, and create

opportunities for better social communication, including farmer assemblies,

- Nor is the supply of ¢lectricity assured for all the rural areas of the Project area.

This generates the urgent need to inmiprove the as-yet-inadequate socio-
environmental living conditions and to activate the raral economies by creating a
better social infrastructure and upgrading the gencral socio-economic framework

of these communities.

Priméry Ob_:iectiIVes of the Dcﬁelop’mc_nt Plan

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

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

2. toincrease the land productivity and enhance the labor productwﬁy by

provxdmg agncultural infrastructure development for irrigation and
drainage facilities, flood protection facilities, and rural road networks.

3. toraise the level of the farm income by way of ameliorating the farming
- system fitted with the provnsnon of a better agncultural infrastructure and
to achzeve a greater stability of farm management through the
strcngthcm_ng and expanding of the support and service backup systems

for t_hé agﬁculmml communities. -

4, 10 improve a living environment base of the rural area through measures
that will provide a more effective infrastructure with the establishment of
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-more efficient drinking and domestic water supply systems, rural
electrification facilities, sewage ‘disposal systems, waste and refuse
coliection, etc. so as to rise the living standard in the rural area.’

5. 1o adopt measures dcsngned to develop h;gh quahty watcr sources for
irrigation purposcs to benefit vegetab]c producuon These measures
should result ina hxgher quallty of agticultural produce in the La
’lrlmdad area so ihat the. farmer can achieve a’ hlgher added Valuc after
establlshmg a brand i 1mage of clean vegetables and thereby lmprovc the
family income. In particular these measures should include the
substitution of the eurrent irrigation water supply from the Balili river _by
soime alternative sources yet to be developed. This is of particular
importance in view of the poor quality of the current water supply which
is badly 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 factoties and commercial enterprises in the
‘Municipality of La Trinidad. ' o o

6. .to create a sound socio-ccooom_ic framework for the rural jsoeie;y though
the provision of rural community centers (Bamngay Halls) as a means of
expanding the health and hygiene care services and promoting the
introduction of more advanced agneuiturai and irrigation techaiques and
strengthenmg the communial irrigation organization, farmers’ school and
farmers eoopemtwe activities. :

4.3  Project Formulation

While the area falling within the sc'ope'f'of this Project has a relatively advanced
agncultura] base for its hlghland farm produetion, it snll faces many problems
obstructing the course of further raral deveiopment ' ' '

Thorough field studles Have revealed some ma_;or constrammg factors in the
amplementahon of developmem projects. These have. been 1dent1ﬁed as follows :
periodic flooding of the farmmg land dunng the wet season : shortage of irrigation
water supply of sahsfaetory quahty detcnoranon of the emstmg 1mgat10n water intake
systems ; lack of water reservoir facxhtles R znadequate road and ‘associated systems ;
lack of a proper rural road network ; shortage of drmkmg and domestlc water ;
_msufﬁcxent use of agncultural technology by 1 the farmer absence of rusal community
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centers as the basis for improved health care services and activities to enhance the
existing agricultural and irrigation methods.

These problems have been carefully analyzed and studied in the fight of the chief
objectives of the present Pr_ojcct and the results have provided the basis for formulating
the Develo_pxﬁent Proj ect. '

 The principal aspecis of the Project formulation érc as follows :
1) Dmﬂiagc improvement works (Zone 1)

2} Irﬁga_tion improvement works including reservoir, pond, water tanks,
well & pump and on-farm irrigation facilities (Zones I, II, 1)

3) Sewerage canal construction works (Zone I)
4} Rural road improvement works and new construction of farm-to-market
“roads (Zones if, 1IT)

5) Drinking and domestic water supply facilities works (Zones 11, TIT)
6) Rural community écntcr c_dﬂstruction works (Zones I, H, i), and

7) Rural electrification works (Zone ITI)
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CHAPTER V DEVELOPMENT PLAN -

5.1 " Agﬁcult.uta.l Dﬁifelopméht Plan

5.1.1 Basic concept and strategy for agricultural development

The Project aims at uplifting incomes and living standafds of farmers which are

in ine with the Government’s agricultural development policies and strategies.

Improvetnent of the prevailing farming system is set up as the basic agricultural

developmieént conicept to increase productivity and profitability of the existing crops like:

vegetables'and flowers, taking into consideration of present agricultural conditions and

farmer’s intention for development in the Project area.

 In order to accomplish the basic concept mentioned above, the strategies for

agricultiirai development are formulated as follows :

1

2)

3)

N

5) -

6)

Unit yield and production of crops should be increased and stabilized
through the introduction of improved technologies and farm
management practices, coupled with strengthening of agricultural

_extension systems.

Planted area of crops should be expanded as large as _possible with
reduction of flooded area in the wet season and provision of available
irrigation water in the dry season. -

Regular and continuous sup;ﬂy of crops with even qualities should be

~ attained lh_rough the guidance of extension team to minimize the variation
of the crop pi’icc;s.

" Promote farmers’ c‘oopérativc activities for marketing to get better
bargaining power in the market. '

- Marketable amount of crops should be increased through reduction of

ﬁanspbrtation loss by rehabilitating of rural roads. -

‘Extension activities should be activated through provision of vehicles,

motorcycles and office equipments, and training of extension workers.
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5.1.2 Beneficial area

There is no significant area of land for expansion of farm in the Project area,
except steep land, and development of Jands with a slope of more than 18° is prohibited
since these lands are classified as non-alienable by the Prcsidential Decree. Therefore,
the agricuitural development concept of the Project is set up to improve the
prod.uctiviti_es of the existing crop cultivation, There is no notable change on land use in
the Project area. - ' o

Out of the total gross agricultural land in the Project area of 620 ba, about 534
ha or 86% was selected as the benefit area of the irrigation development works from
economic and technical aspects. The beneficial area in each zone are delineated below :

(Unit : ha)
"Zone I Zone II Zone I Total
Land use : : - .
P B P B P B . P B
Agricultural Land _
Upland field “2100 199 310 235 60 60 580 494
(Net area) 170y . (159) (200). (152) (40) (0) (410) (35D)
Lowland rice field 0 0 6 0 40 40 40 40
(Net area) R () R () © O GO - G0 (o) (30
Total 210 199 3t0 235 100 100 620 534
(Net area) (170)  (159) (2000 (152) (70) (70)  (440) (38D)
Remarks: P :Projectarea B Beneficial area '

5.1.3 Proposed cropping pattém :

The Project area has been established as the major producer of temperate
vegetables and cut-flowers with intensive farming system, and the fér’fr’;crs_ have much
experience on irrigation farming of these crops. Th«_: present study clarified promising
mafkétability of vegetables and ;:ut-ﬂower_s_,_and the faﬁnﬁr_s_’ p:qf_é(encq to continue and
to improve present farming practices of these CTOpS. Under thes.c-circumstances-, the
proposed cropping pattern is formulated fundamentally based on the-preseni cropping
pattern prevailing in the Project area. . :

The prépdsed cfopping pattemn of each"'-zohe is.shown in Fig. 5.1.1. The
proposed cropping pattern is formulated for full reflection of the project benefits like
flood elimination in Zone I, irrigation development in all Zones. By the flood
elimination, all of the Zone I area is expected to become possible to grow crops even in
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the wet season. Irrigation development will increase productivity of crops and extends

crop cultivation area to the maximum extent depending on the avallability of irrigation
water, - ' :

The croppmg arca undcr the wnth and w;thout Pl‘OJGCt condltlons are descnbed
as follows:.

" (Unit : ha)
. : e : ' Tncrement
Zone / Crops : © Withiout Project . With Project by the Project
Strawberry- 56 40 _ .16

*Vegetables 249 . 500 .251

Sub-total 305 - 540 ' 235
s Zope Il _ _

_ Roses_ _ , 60 59 S |
Vegetables _ 283 266 -17
Sub-total 343 325 18
Intercropping .
vegetables & flowers ' 60 60 1]

Zone 11T
Rice 30 : 50 0
Vegetable 96 180 24
Sub—'iqtal- , 146 230 84
_Total , 794 1,095 . 301
(!ntercroppmg) : 60 60 0

_Remarks, The cropping pattem for without project condmon is assumed as same of
L the present patfems.

In Zone I, cultivated area of _strawberry is decreased to 40 ha or 25 % of the
whole area to gencratc maximum benefit maintaining the present production level. In
Zone H,- cultivated area of vegetables is decreased due to change of jrrigation method
(furrow irtigati_on) which require much irrigation water but increase crop produciivity,
In Zor_l-e'III', cultivated area of crops is expected to increase 84 ha for vegetables in the
dry season. '

5.1.4. Proposed farming practices

' Nutrient conditions of the soils, especially for pH, potassium, nitsogen and
orgamc matiers, have to be improved for growing most kinds of vegetables. Most soils
in the Pro;ect area rcqulre raising the pHto the levels of, betwcen 5.5 and 6.5. Liming
should be designed based on the result of the further detailed soil survey. . As the same
manner, fertilizer of phosphorus, potassium and nitrogen should be apphed carefully
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based on the soil chemical conditions. To determine the application amount of fertilizer,
a combination of crops and soil cdﬁ'ditions is considered to obtain the best yield of
crops and alse to manage economical farming, Some tentative farming practices for
major crops are prepared as shown in Table 5, .1 for desirable yield and return .

Besides the above mentioned improvement, a crop rotation sysfem:shdin_ld be
established to avoid damage's by soil born diseases and nematodes which generally |
increase by continuous cropping of the same kind or fam:ly of crops in’ a particular
field: Deep plowing of soils up to 25-30 cm or more is desirable for vegetable
cultivation. Mulching is also one of effective practices for soni conscrvanon,_savmg of
irrigation water, reduction of some discases infestation from :hé's_dil to plants, etc. As
regards plant protection, insecticides éln'd fungicides have to be applied. To control
these pesis and dnscascs, 3104 times of chemical of apphcahons arc necessary durmg
one cropping season. In selecting suitable agro-chemicals, the chemical toxicity which
directly or indirectly affects human beings, should be taken into cons1deratxon_.

5.1.5 Anticipated unit yield and production -

In the without Project condition, the futuze anticipated unit yield of crops are set
as the same levels of the present unit yu:ld whlch are estimated on the average from
1984 10 1987 in La Trinidad. . The anhclpated umt yields with Pfo_]cct condition are
estimated with reference to the unit yields of crops in La Trinidad durmg 1984 - 1987 as
well as in the similar climate areas in Japan. The anticipated unit yield under the future
with and without Project conditions are summarized below; |

. {Unit : ton/ha)

Unit -  Without. | With

Crops : “Yield - Present- - Project’ - Project
Rice ton/ha i.9 1.9 2.5
Chinese cabbage ton/ha 155 15.5 .20.0
Lettuce ton/ba 1.0 ~11.0 15.0
Baguio bean torvha 7.5 1.5 9.0

© Garden pea ton/ha 3,0 0 . 3.0 4.5
Green onion tonvha 1.8 1.8 RE 3 ¥ T
Strawberry ton/ha © 9.8 9.8 140
Celery - * ton/ha 14.5° 14.5 24.0
Rose.. . .- 1,000doz/ha L 25.0. 250 . 390
Gladiolus - IOOUdotha 148 148 15.0
Average of vegetables ton/ha o 9.9 99 S 140
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Tn order to achieve the anticipated unit yield in the future under the with Project
condition, it is very necessary that the farmers should be informed and trained on the
xmproved farmmg prachces supported by the research and extension services. The unit
y;e]ds will mcrease gradually from the present level, and assumed to reach the target
ylcld around the Sth year after complet:on of the Progect

The productionﬁof Crops under the future withox_l't and with Project conditions
- were estimated by multiplying the anticipated unit yield with the future cropping area.
These are presented in Table 5.1.2, and summarized as follows:

Crops Unit Without p'roject ‘With project Incremental

_Strawbenry .- . ton S 549 560 11
Rose 1,000 doz ,seo 2,301 801
Rice ton 95 _ 125 30
Vegetables ton 6,441 13,600 7,159

Flower 1,000 doz 148 150 2

5.1.6 Supply and demand of vegétables

Ilocos and Central Luzon regions plays an important role as a supply source of
temperate vegetables to Metro Manila as well as the whole Philippines, although the
production of the regions are far below the demand of Metro Manila and the regions.
Total demand of vegetables in Metro Manila, Ilocos and Central Luzon regions.in 2000
will increase by about 300,000 tons or 35% of the demand in 1986 as shown in
Table 5.1.3, However ;ncrememal production of vegetables inthe Pro;ect area, about
7 200 tons would be equlvalent to onIy about 2.4% of the demand i mcreases in the three
regions. Consrdenng the advantage of the cool climate in the Project area whlch is
suitable to temperate vegetable cultivation, marketablhty of these products wrli be
promising and the hlgh]and area will have to increase vegetablw productron as much as
possible in order to fulfill the gap between supply and demand. -

5.1.7 Agﬁcoltural support system -
_The major objectrve of this Pro;cct is to improve and stablllze the farmers’
economy through increased productmty and proﬁtabllrty of agricultural production

based on already established crops such as vegetables and flowers. This objective will
be achieved by rehabilitating existing irrigation systems, expanding the area served by
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irrigation facilities and improving accessibility from farm to the market as well as
strengthening of agricultural support services, o

Although most of ihe agrlcultural support systems f'or thesc scrvnccs have

already been established in and around the Study area with Government Promotlon the

following matters should be. realized i in order to sustain. full accomphshment of thc

Project objective :

__1)

2)

3)

4)

5)

To strengthen . agricultural '_ext,en_sion services to oxte'nd_’improv'ed
farming practices to farmers in building up a closer connection with
agricultural rescarch institutes on vegetables and cut-flowers,

To strengthen inter-agency coordination among different organizations
involved in rural devclopment such as BPI Depart unent of Agncu!ture :

'BAS BSU, etc,

To promote the establishment of farmers groups for operation and
maintenance of irrigation and drainage system: at the on-farm level,

To encourage credit services of farmers cooperative, and

To promote production planning based on demand and supply projection
in.order to avoid periodic over-supply which may lower the price and
waste of products - ' W :

(1) | Agr_icult_lua!.éxtension scrvi_r_:és :

Among ths a'g'r.i.cultural support systems, priofitj} should be given to 'th'e

extensmn services in v;ew of its role in coordlnaimg acz:vmes between research

institutions and farmers transfer of knowledge, planning of produchon strengthemng

of farmers’ orgamzatlon, etc The ex:stmg extcnswn system wﬂl be strengthened

through the foflowmg mcasures

1)

Establishment of contact farmers and demonstrétion_/trialj farm -

Contact farmers shall be utilized for on-farm demonstration and on-farm
trials.- They shail be selected from each barangay in the Project arca.
Demonstration / trial farms would have the following functlons '

a) " To evaluate n now vanetles of currcntly grown hlgh valuc and_
- traditxonal crops A ' ' '
b) To explore new high value crops forthe area .
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2)

3

€} - To test and introduce new or existing farming technologies

applicable to the sitvation

d) - To help farmers make appropnate varietal choices for their
' farming systems

- The demonstration / trial farms will be cared by the contact farmers who
~shall be closely guided by extension workers in all on-farm practices.

Linkage with research -

- Extension activities of the research institutes and linkage between

research and extension are limited and existing research findings have

. yet to reach the farmers.” The extension service can close these gaps

through the development of the cooperative relationship with these
institutes. '

The strategy of a research-extension linkage is to utilize the existing
organizations like HARRC agencies located in and around the Project

area. .

The extenswn workcrs shall get a close contact wﬂh the research
agencies in order to: ' '

a) collect information on new varieties of crops for which
verification trials have been conducted, ' '

b) ' take new technologles which seems to be supcnor to existing
" practice, '
<) request consulfation for the problems which arise in the area, and
d p:opdse new rescaréh programs for the problems which require
 further study.

Production program

To reduce the price variation, constant supply of vegetables with anr even
quality is important along with the continnous supply throughout the
year. The extension worker should guide farmers to regulate vegetable
production by mean of :
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a) estimating monthly production of vegetab]es by monitoring the
planted area,

b) - coordinating with BAS Bagulo to provide timely market
in_{'ormation services, and

¢}~ Making production prograin in the area based on the p:—.ist records
of production, prices, planted areas and harvesting period.

4) Strengthening of farmers’ association

In order to improve the bargaining position of farmers, farmers’
cooperatwes will be strengthencd or newly- estabhshed under the
guidance of extension workers. These farmers’ cooperatlves will have
following functions

a) Cooperative marketing of production, and
b) ) Credit assistance to fannef_s

Rural community centers planned in the Project will be used for meeting
of the farmers’ association as well. as farmers’ school room. The
farmers’ cooperative will evéntually be able to gencrate funds for further
strengthening or upgrading their association. o R

(2) Proposed ofganization 'of ext_qnsi.on 'sys'tcr_n ,

The proposed orgamzatmnal structure of the extensmn system in the Pro_;ect is
presentcd in Fig. 5.1.2. HIRDP Special Pm]ect Sectzon for extension services will be
established in the Provincial Agriculturist Office of the Province of Benguet. - The
present Provincial Agricﬁltnﬁst will be responsible for the management of the HIRDP
Special iject Section as well as routine office activities. Four extension technicians
and one information officer w1ll be assigned to the Pro_;ect “The: mcrcased extension
technicians shall concentrate their activities inside the Pro_]ect area, The information
officer will be in charge of collecting and ﬂisseminatiﬂg_qf daily prices i_ni'qr_matign,.and
of compiling pampﬁlct_s on agricultural matters. TWQ drivers will also be ;ccruiicd fb_r
the operation of vehicles. - B S '
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© 5.1.8 * O & M for extension system
(1) -‘ o0& M e_:quipmcnt :

Vehlcles afe one of the most 1mp0rtant 1nputs to the extension system, as they
:p10v1de the mobllzty reqmred for field v:snts of cxtensmn workers, transportation of
farm inputs to the fields of contact farmers, etc. Two four~whecl drwe vehicles
. mcludmg one Jcep and one pick-up truck, and three motorcyclcs wnli be procurcd and
-' _'_.'statloned at thc HIRDP extenswn ofﬁcc All vehlclcs will be operated under a pool'

rrangcment '

Thé'o'fﬁce will also procure office ‘equipménts and fumitﬁre, instructional
equipment such as audio visual aid, and bas1c agricultural equipment necessary for ficld
extension works. The kinds of O & M equlpment and their procurement costs which
were estimated at about 930,000 pesos are shown in Table 5.1.4.

(2 :'An'jltia] O & M cost for extension system
- Annual operatlon and maintenance cost comprises salarles for staff mcreased

ccst for operatxon, repair and mamtenance of O & M equipment. The annual O & M
cost is estimated at about 301,000 pesos as shown in Table 5.1.5.

5.1.9 Farm economy

After implementation of the Project, more irrigation water and extension services
would be provided to all farmers in the Project area, and crop productivity would
improve remarkably. As a result, a__éigﬁificgnt increase in farm income would be
expected in future with Project condition. ' '

~ The impact of the Project on the beneficiary farmess was examined analyzing the
‘farm budget of typical representative farmers with average farm size. The results of the
farm budget analysis are shown in Table 5.1.6 and 5.1.7, and are summarized below.
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(Unit; pe;_o_s/year)

Zone I Zonel Zone TI
Ttems _ - K —
Without With Without  * With Wlthout With
Farm size (ko) o 087 o 070 o o

Netfarmasea(ha) . 070 o048 . o5
Totl cultivatedarea (i) 132 239 102 099 135 213
| TotalNetIncome 56900 129,000 52500 - 83, oooff' 33,600 82,500
| NetFarmlncome 52700 124800 49,500 79,900 28000 76900
Non-farm Income 4200 4200 3100 3,100 5600 5,600
Total Bxpenses -~ 50,200 80,600 45900 53,200 . 32,600 53,300
Netreserve . 6700 48400 . 6600 . 29,800 . 1,000 - 29,200

# 1 Including irigation water fee.

Total net income under the with Project condition woitld be é_xpecied to increase
1.6 t0 2.5 times as compated in future under the without Project condition. The annual
net reserve under the future with Project condition would also remarkably increase as
compared with future without Project condition. The increase in net reserve would
enable farmers to pay the irrigation water fee and would also offer them 1ncent1vcs for
further development. ' '
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5.2 Irﬁgaﬁdn Development Plan

5.2.1 .General

In hne W1th the basw concept and suategy for agriculmral development

1rrigat10n system should be facilitated so as to increase producnvnty and profitability of

agnculturc Inadcquatc facﬂmes and several constramts for zmganon presented bclow

were found in ihe Pro;ect area,

1) . Uneve_n seasonal distribution_ o‘f Tainfall,

2)  Shortage of irrigation water during the dry season,

3) " Inadequate irrigation facilitis,

4) Advance of contamination for river water, especially the Balili river.

' Beneﬁmal arca for Irrlgatlon is shown below which was demarcated in the

Project area excluding the mconvement aspects.

. _ {unit:ha)
Land category Zone | - Zone [ _ Zone 11 . Total -
Uplandcropfild . 199(159) . 235(152)  60(40) = 494 (351) .
Lowlandticefield 0 (0) 0 © 4060 40 (30)

" Toial S i99use) o 235(152) 100(70)

534 (381)

: These figures exclude land acquisition for proposed roads and irrigation facilities.

The figure in the parenthesis is net beneficial area.

Wet season is also included in the subject term for irrigation and so is the dry
scason, béc'ause irrigation water has sporadically supplied even in the wet season.

5.2.2. Itl‘igat'ion_block and irrigation water requirement

. The beneficial areas, thirieen (13) irrigation biocks have been identified in terms
of thc present irrigation system and topographic condltxons, the aVemge area of which s
about 30 hectares. Irrigation systems were mdiv:dual]y planned for every irrigation

block.
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Major soil types of the Project area are silt loam or loam with basic intake rate at
10 - 20 mm per hour. Loamy sand soif partly extends over Zone 1I area. '

(‘onsumpnve use of crops was esumated with dally evaporahon multiplylng
crop factor (Kc) of each crop, Average consumptlve use was respecnvely calculated,
i.e., strawberry 2.8 mm/day, vegetables 2. 6 mm/day, rose 3. 2 mmfday Rxce wﬂl bc,
planted in Zone II area even with this Pro_lect The paddy field waier rcquxrcment was
eshmatcd at 6.4 mm/day in the wet season, and 7.4 mm/day in the dry season. The
puddiing reqmrement was 100 mm with 10 days puddimg penod '

Effectzve rainfall for highland crops dunng crop growth 1s 80 perccnt of daﬂy _
rainfall exceeding 5 mm, and limited to total readlly avallable mmsture at 40 min. The
that for paddy ﬁelds is Ilmued to 80 mnt. A

_ Desxgn irrigation effi cwncy for crop field was 0.65 on the assumptmn that
surface 1mgatmn mcthod would sprcad over the whole Project area. In the case of
paddy ﬁeld, this was taken as 0.85.

5.2.3 Water source availabiliiy

At present, Balili river walter is one of the méjbr' water sources besides the small
creeks and springs. Balili river water, howcver should not be used for frrigation due
to iis contaminated water quahty in the Project area, the annual amount of the surface
water deductmg Balili river water is approximateiy 4,699, 000 cn. m in the dry season,
36,434,000 cu.m in a year. About 23 percent of the quammes said above, t.e.,
1,080,000 cu.m in dey season, 1,219,000 cu. m in a year are bemg used for 1rriga£mn at
present. This affords ample scope for 1mgatxon water source developmcm by means of
construction of intake weirs and ponds. .

'As for the Dinog Cave in Zone II_,'cf.lii'eétly'i'ntfdduCing of Balili river water in the
dry season by temporasily damming up at the Balili river is not recommendable due to
unsuitable _watér guantity of the river water. However, only seepage water of the Dinog
Cave without such directly introducing is considered available for irrigation h’ereaﬁera '

Tn addition to the above"grbundWater is available in cbnsiderab']e' quantities. It
would be introduced so faf as circumstances pcrmlt in view of ' cconomy and
hydrogeology. ' i o
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5.2.4 Water source development plan

Based upon advant’ageoos cropping- pattern from agﬁcuitura] a.spects, it is
suggested that water sources should be developed in such a manner 50 as to adopt
surface imgation meéthod that is consistent W1th the proposed cropping pattem ‘

7 Water source development 1s bas:cal]y composed of 1mprovement of intake
weirs and eoos_truct_lon of ponds or smail reservoirs. The eonst_ruonoo of __po_nds inside
of each irﬁgaﬁon block is assume@[ to be permissib‘{e'iO‘a maximum of 70,000 cu.m in
total, because of difl ficulties of land acquisition and topographic conditions. Despite the
fact that dam reservoirs can be constructed in the middle reaches of the Wangal creck in
the case of huge xrrlgahon water requlred this was assumed to be rather expensxve
"owmg to the constructlon of big dam, and long diversion conduxts, and the necess:ty of
boosted conveyance of 1mgauon water by pump fo Zone T and a part of Zone TL.

In accordancc wﬂh several cond:tlons mentloned above, three altematwes for
irrigation deve}opme_nt listed below are proposed. Optimum irrigation plan is to be
determined amoﬁg the aitemative plahs 1hrough economié evaiuation.

Altemative A : to aim at enlargmg the irrigable area and term only by
<construction of intake facilities. Farm ponds having only
' regulating_ capacity_ are aiso propose(__i.

_ Alrtemative:B to aim at enlargmg the :mgable area and term by construction of
' intake. facilities and irrigation ponds which may have a reservmr
- capacity topographlcally permitted as large as possd)le

Al_'tema't_i\_r'crc to accomphsh qu development in 1mgable area and term Dam
| ' Teservoir is required in the Wangal creek asa mam watel source.

- Results of the comparison of the alternatives are listed as follows :

7 _ Altemaiive - Planted | Majof irrigation facilities
. aea(ha)” - ,
A 1,082 9 mtake weirs, and farm ponds for
. 17 regulatmg with 10,000 cu.m capacity in a]l.
B o U L1ss 8 intake weirs, and 11 nos. ponds
S C 21Ty 0 with 68,500 cuin. capaclty in a!l
c T '1',3’21'2‘ o Concretedmnmth30mdmnheaght
217 diversion conduit of 6.8 kms length,

lifting pump with 12 ce.m/min 4_,180111 head.

* 1 Figures in the parenthesis owe to drainage improvement but irrigation.
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'Economic_ comparison of ‘the alternatives are shown below,; which were
evaluated based on the ratio of Benefit by Cost (B/C).

O © Constriction  AsnvalO&M Incremental . g
Altemmative (o (103F) . cosi(103F) . benefit (103F) . . B/C
A 60,008 s g4 190

B 67,750 - 1,248 - 20,854 - 7195

c 210800 . 2563 34200 L0

*. Above B/C was calculated with discount rate rate at 10%.
Accordingly, Alternative B has been chosen as the most:economic alternative
~with the highest B/C at 1.95. o ' S L

_ With the optimum plan i.e., Altematlve B about two thlrds of farmlands in
Zone I and Zone I_I__wou_ld be supphc_d with :1rrzgat_1:on water for applying ;surfaoc
irrigation practice even in severe drought months i.e., from 'January to A;Sril In all
farmland in Zone IMI, full area-and full term irrigation would be completed wuh good
effect of 1mprovement of cx;stmg Bmeng CIS irrigation facilities. :

Summary of water balance of thc optimum pian is showﬁ_ in Table 5.2.1.

5.2.5 Proposed irrigazion‘facili'tiﬁ and pi'elixhinéry dosign

Locanon of each 1mgat10n bIock and ma_;or 1rr1ganon fac:lmes are shown in Fig.
5.2.1 to Flg 5 2 3. ‘

in Zone I direct intake from the Bahh river should be replaced thh newly
proposed wells because of proccedmg of contammatlon for the Balili river water.
| Supplemcntary use of the remaining product:on from the wells planned for domestic
water supply, has been proposed fora few blocks where land acqu151t10n for enlarging
the pond capacity-is difficult. In Zone I, no pond has been pianned for storage,
because only 1mprovement intake weus and cxsstmg 1mgatxon canal would be cffechve

Proposed irrigation system inside of irrigatio'n b!ock 15 shown io‘:Fig. 5.2.4.

Irrigation water drown in by the proposed intake facﬂl!:cs ﬂows mto the
proposed pond through dlversmn condult Stomged n‘ngatlon water in the pond flows
down through lateral condu;ts and is dsvxded to sevemi delivery conduis at the division

box.
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Pecliminary designing for the irrigation facilities was carried out as mentioned

The proposcd pond has been designed as a small storagc dam type constructmg
on the streams if topographic conditions and stream’s form are allowable. In case not
allowablc, a combination of intake and pond has been des1gned I)cs:gn capacity of the
pond was decided on the basis of the'second water shortage volumc durmg eleven years
for the water balance calculahon addmg 15 percent losses.

Proposed intake weits would be built with concrete on the riveror creek. These
weirs have been designed as fixed type, no gate wouid be installed.

Afﬂux at the stream 1s taken at most 1.0 meter so as not to obstruct smooth
ﬂowmg cspemal]y in ﬂoodmg R

Proposcd diversion conduits are to be designed as 200 - 300 mm diameter steel
" pipes so as to introduce water to the extent of filling the pond with water in less than
one or two days. The capacity of the lateral conduits has béen decided at 1.0
fitter/sec/ha of maximum design unit water requirement, multiplying commagdjod area of
cach lateral conduit. Proposed water tank is on-farm and terminal facilities for mulii-
purpose which can apply the sirface irrigation method as well as usual practice. The
water tank would be made of concrete with 4 m3 capac:ty, installed on average 1.0
hectare of farm land each. : :

Dehvery condu:ts connectmg dw:smn box on the Iateml canai thh each watcr
tank, have enough flowing capacity more than 1.0 litier/sec per one commanded farm
area so that the propesed pond may regulate the variation of water demand in every
water tank.: Co IR

‘The number of pmposed facilities of each irrigation block is listed in Table
5.2.2, and summanzed as follows : ‘
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Ttem | 5  Quantity of proposed facilities”

Tntake facilities 8 intake weirs
o . 2 diversions.

D‘wersioﬁ coﬁ;ciﬁit . L - _ 3 OGG meters _

pond . 11 nos. (68, 500 m3)

jI_at_eral_conduit. _ S ,25 050 meters

Division 505( | o | . o 120 nes, - |

Delivery conduit o 30 000 meters

On Farm Water tank: <71 595 nos,

Others . S 3deepwellsin Zonel -

. 1 reglilating pond in Zone HI

Rehabilitation of Bineng CIS canal. '
with intake weir , B,

5.3  Dminage Improvement Plan
5.3.1 General

Drainage impfovemen: plan should be proposed for Zone I where serious
drainage problems exist. - A back flow from the Balili river into the Bolo creek has
occurred because the water stagé of the Balili river rises higher'than that of the Boio
creek. The rising water stage due to the lack of ﬂowmg capacxty in the Bahh river as
well as the Bolo creek was concluded to be ihe’ ma_;or ciuse of mundahon

Bcs:des ihese, partzal 1nundatlon has occurred here and there because of the
partly narrowed sections of the creeks and inadequate road crossing facilities. -

These constraints for drainage should bc lmproved on'a scalc of a ﬁve ‘year

return pcnod

The'de'sign discharges are 85.8 m3/s at the Bolo creek, 282. 8 m3/s at the Balili
river whu:h is before the conﬂuence of the Bolo creek and other creeks and fac111t1es
have been designed with the specific design discharge of 16.2 m3/vkm?.
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5.3.2 Proposed dralnagc works and prehmmary demgn

Prehmmary demgn for major dramagc works, L.e., Bahh river improvement
work and Bolo creek improvement w_ozk, has been catried out as meationed below.

Thc river lmprovement for the Ballll river is 423 meters long Des&gn tiver bed
gradient is demded at 1/450 to flow smoothly and to prevent scouring.

D'gs'ign cross 'se'{f;ﬁén‘of the ti_v'ér"‘is with 16 meters bed width, and with 1:2.0
side slope.

River bed of the river has to be excavated more than 2 meters at ctﬁssing of the
national road, so as not to obstrqct t;u_: inﬂo_w frqm_the Bolo _b:eck, when flood with a
five year return period occurs. Since the cross section becomes narrow at the point,
river lining with retaining wall is required to obtain sufﬁcient ﬂowing capacity.

Moreovcr, there is a temporary weir site on the Bahh river upstream of :he
conﬂuence with the Bolo creek to divert irrigation waier to the Dinog cave in the dry
season, The site is ne__ccssary to maintain r:ver_bed elevation as it is. In order to
mainiapin_ river bed as .'_ment'ioncd above, a consoclidation dam is proposed at the
'_beginn'is.ig point of the river improvement.

The river improvement for the Bolo creek is 1,400 meters long with 10 meters
bed width, 1:1.0 side slope. Design river bed gradient is decided at 1/1,000.

River bed of the creek has to be excavated 2 meters on an average so that design
water stage of the Bolo creek will not exceed the lowest field elevation along the creek.

_ Present undulated alignment should be aligned, and strengthened with retammg
wall downstream of the creek.

Insta]latton of a sluice gatc is proposed on the middle stream of the Bolo creek
to rnamtam water stage in dry season as mtakmg water smoothly
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Proposed drainage works are summarized below :

Ttems - : - :Quanﬁty
Improvement of ' Total length : 425 meters

the Balili river ~{river bed width 16 mefets, sxde slope 1: {) 5)
s " improved: length with retaming wall : 250 meters,

" side slope 1.0.6_, consqhdx_mqn dam :1 no.

Improvement of Total length : 1,400 meters
the Bolo creek . (river bed width 10 meters, slide slope 1 : 1.0) -
Reform of cross'section Total length 50() meters
inthe Baysbascreek (for the past of thé crésk with less than 5 meters
. river bed width)
© Others ' Road crossing structure : 2 nos. |

(in the Bayabas creek and the Pico creek)
Improvement of edged bending portions in the Puguis

creek

54 DeVelbpmcnt Plan of Rural Roads
541 - Baszc 60_ncept
The basic concept of the dcvelopment plan of rural roads is to contnbute to the

follovnng objeciives:

1) realization of highly produchve agncuiture
2) bulldup of thc reglonal economy
3) _ unprovemerzt of social capxtal ' _
4) - improvement of rumal mfn:structufc for settlement development |

5.4.2 Route focation

Im"provemént of the existing riral roads and new construction of farm to market
roads in the Project area will be d'esign_ed _ixi harmony with the natural conditions,
dimensions and conﬁgut_ationé of the beneficiary areas, layout and the structure of the
existing roads and conditions and density of traffic. Basical]y, the schieme aims to
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improve synthetically the regional agricultural productivity and to accelerate the
activation of social activity by forming an effective road network.

a. Zonc I

In che I sxmated ina ﬂat area, usbamzatlon is well advanccd and road
‘tehabilitation and mamtenancc are also well cxecuted by DPWH and Prov1nc1a1 office.
‘Fach barangay is communicated by the national and provincial loop roads. Yor these
reason, a development plan concerning to the road rehabilitation and new constriction
in Zone I is not schemed.

b.'__ VZon_e_IVI: -

" Roads afe constructed only on :the"rid:gé and'the side of mountains in Zone 1L
Roads for agricultural transpottanon in agncu]tural lands and commumcatlon roadq
between barangays are very scarce. This has been a serious obstaclc to reglonal
development. Thus, rehabilitation works of existing rcads and constmctlon of new
roads to form a road network are planned in order to 1mprove agncultural producfiwty
and to accelerate regional social activities. The construction of a total length of
18.9 kms comprising .. 13.9 kms of the rehabilitation road and 5.0 kms of the
construction road should be executed in Zone I .

c. Zone I

Maintenance cc‘ri'dition of the road between the Capitol and Bineng is very poor.
This is a serious abstacle to traffic communication and regional development. :

. Thus the scheme should comprise rehabilitation works for this road, Inaddition
to thls the road between Bineng and Boieweng which is the mam road for
transportation of agricultural products in Zone 111, as well as the new road construction
~which connects each road mentioned-above streiching down the Bineng Plateau are
planncd ' '

The road length of the rehabilitation and new construction road is given below:

_ Existing road length’ : Rehabxhtation road length " Total length
Zonell . 13,900 ©5,000m 18,900m
omell " 8700m 0 2800m ° 11,500m
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5.4.3 Preliminary design of the rural road:
(1)  Basic design criteria
A road standard section is determined in consideratibn of the following factors:

1y Trafﬁc volume esnmatcd at the PrOJect target year (10 years hencc) and
i type of design Vehlcles '
2)  Designspeed

a. Designed daily volume

Daily design wpacity of the traffic volume of the rchabi!itated roads and newly
constructed roads at the Project target ycar is estimated to be i50 500 cars per day on
the assumption that a yearly rate of i ificrease of vehiclesin 5 percent againet the present
trafﬁc volume of 100 - 300 cars per day.

b. Type of design vehicles

Design Vehicles are as follows +

Vehicle e Vehicle width

Passengér car _ 1.7m
Truck (below 2ton) _ ' 1.7m
_ Jecpney . 20m

c. Design spced

Design spéed s 30 kin/ht (kms per hour) If neccssary, due to topographlc
conditions, 1t can be reduced to a minimum of 20 knvhr.” -

(2) . Standafd section of the roa_d :

In consideration of the basic criteria as above«stated t‘ne followmg dzmcnsnons
are derived for a road standard section; .+~ . ' ' '

_a) Rmdway_ﬁidth 3 0 meters Lo
b)  Shoulder  ; 0.5 meters for each snde of the road _
©) Sbft shoulder 0 5 meters guardmg the top of slope agamst ool!apse '

In due regard to the fact that the Pro_;ect area has a seasonal heavy rain, thc
roadway and shoulder par:s of thc roads shal] be paved in pnncxpa]s
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3) 1Longitudinal profile of the roads

Longitudinal'proﬁlc of the eXisting roads shall not be changed because of the -
topographxcal restnctlon and thc increase of a largc amount of constmct:on cost
| mvolvcd ' ' ' o

The maximumn longttudmal gradlent of the roads shall be demgned at 8 percent
for the newly constructed roads.

(4) Pa_vemﬁnt and drainagg facilities

~ As the Project area has heavy seasonal rainfall, severe road surface ércsibn by
* rain occurs on the steep roads. Therefore, the roadway of the exjsting-mrél roads shall
be improved with concrete pavement and appropriate drainage facilities such as a guiter
shall be equipped. _'

In case that the equrpment of the gutter w1ll glvc dlsadvantagcs or diffi cultles
due to a topographlc condition, a double function road combmmg roadway and
waterway will be adopted The length of those double function road will be 1.5 kms
(7 percent), out of the total tehabilitation road length 22.6 kms.

As for the newly consirucied roads, the drainage facilities such as gutters shall
also be involved, and the roads shall be paved with gravel. -

_Thc standard sections of the roads are shown in'Fig. 5.4.2.

5.5 Development Plan of Drinking and Domestic Water Supply Faci_lities ,
5.5.1 General

La Trlmdad Water District (LTWD) is serving domesuc water to Zone [ and a
part of Zone I1. LTWD has no extension pian of water supply i in Zone 1 and Zone I1L

The pt‘csent water su’pply is approx1mately 80 lit/capital.day including the
system losses according to the LTWD data. Main water souzces outside the service area
. in Zone H and Zone I are springs, groundwater and water ‘wagons at present, as well
- as the spnngs gives a Tower yield in the dry season to 1mpede the daily life in these

areas.

_Thus , there is an urgent need to develop the domestic water supp}y'syste'ms in
Zone It and Zone I11.
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5.5.2 Design terms
(1) . Serviceasea -

 Service area comprises Zone 11 except for LTWD service area and Z'ofi;ﬂjl
- shown in Fig. 5.5.1. A

(2) ' Des:gnedpopuiatmn

Total service population of 11,000 is estimated to show an annual gr@wrih rate

of 6 percent on the target year 1998 on the basis of present population data indicated in
Table 5.5.1. Detailed designed population in the service area is shown in Table 5.5.2.
(3)  Wateruse

The ddmestic water 'incliide;s miscellaneous water f(')r' agriculturé,i éuch"a's
livestock use; crop washing water and water for spxjaying fungicides.
(4)  Water consumption -

Average water consumptions age estimated as follows : -

a) . - Drinking and domestic water supply -

Water Cozisumplio’n Remarks

Residences ' - - 120 lit/capita:day - - - Including 20 % loss

School - - 24 lit/capita.day - - ditto -
Clinic, pubiic facilities 1,000 lit./place.day - ditto -
b)  Miscellaneous water use for agriciltare

— Livestock

WaterConsumptaon .' '-VRemm"ks' -

Cate - 30lit/noday  Including 20 %loss
Pig . . ¢ . . 15lit/noday' .. - ditto- '
. Domestic fowl .~ . 0.5 IitJno,‘_iaj Do -dittea

¢ Cropwashingwater:  5001it/10a.  including20 %loss

d)  Water for spraying fungicide : 500 lit/10s.  including 20 % loss
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e) Total water consumption

~Total water consumption is estimated as follows ;- . =

Ttems : i Avera,ge water Max:mum wenter=
: consumption . - consumption
{cu. m.fday) (cu deay)

Rt Dnnkmg, domestic water 1,500 Y 800
2 Mlscellaneous water use | o _ )
_.-‘_—_l:._ivgjstock . : | 40 60 |
:.—ﬂWashling (Spraying) water. . 130 | 2.00 .
Total - 1,670 2,060

5.5.3 Preliminary design

'I_)eefp“k'\'lells are adopted as the water source because of their steady

 characteristics of groundwater in terms of the water quantity and quality. The water

supply facilities consist of deep wells, pumps’ water conduit facilities, purification
facilities and distributing facilities, ' '

(1) -~ Deep _weilé ,

Domestic and drinking water service areas were divided into seven {7) areas
comprising six (6) areas in Zone I and one {1} in Zone [ 'as shown in Fig. 5.5.2 and
Fig. 5.5.3. Bach service area will be supplied by one (1) deep well, and seven (7) deep
wells will be connected each other fonning_jthc domestic and drinking water supply
systems of the Projéct, .

From thc results of the pumpmg up tests, t'ne available. yseld capac1t1es wcte
estimated at 450 lit/min. in Bahong (Zone I1) and 780 11tJmm in Bineng (Zone 111).
The design yield capacity of a planned deep well was determined at 200 - 250 Yit/min..
This figure was derived from the yield capacity of test well in Bahong using a safety
factor around 2.0 with consideration of the hydro-geological conditions in the Project

area,

Based on the above, the delineation of the service area was decided. -
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(2)  Water puriiication facilities

The chlorination should be executed for potability, and therﬁltration facilities are
also required for the muddy and tubid water. The capacity of !he facnlmes is decided
with the f ltmtlon vc]ocny of 5 m/day. '
(3) Distribuﬁng.faciliﬁﬂs

Distributing facilities comprise dismbutmg tank and water condu:t and supply
pipes. Common water faucets would be apphcd to the terminal residential area with
five (5) houses or more. '

Proposed facilities are summarized hereunder :

a} Deep well
— Number of deep well . T nos;
: _ (Zone 1 6 nos. Zone III I no. )
‘—- Diameter of casing pipe $ 200_mm -
— Well depth 70 m (average)
b) Pump .
-— Pump type Submersible pump
— Design discharge 200 litters/min. {average)
~— Total head - 70-100m
— Required motoroutput = . - . 1.5 KW
¢) Water conduit pipe © ¢ 80mm diameter
d) Water purification facilities ' Chlorination and
filtration basin .-
(as the need arises)
¢) Distributing tank 7 nos.
. : PR 150 cu.m. each -
) Disﬁ-ibuting pipe . o ¢ 80 - 150mm diameter
g Tcmliné] common water faucet ) foruse of a group ofShou's_»as'

.. Or more

Water supply facilities are illustrated by diagrams on Fig.5.5.4, Fig.5.5.5, and
the flow chart of_' water supply facilities is shown in Fig.5.5.6
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5.6 - Rural Electrification Plan
5.6.1 Problems

Rural clectﬁﬁéétion"'in all of the miinibipzilihes of Bchgu’ct"is expectcd to be the

100 percent before 1990 in line with the ex;)ansxon of BENECO in coordination with

the National Electnﬁcation Admmlstranon (NEA). According to BEN ECO official, one

constiaint in the attainment of this goal is finance, and anothér constraint is fast rising
“cost of electric power. '

5.6.2 Pdwcr demand for rural electrification -

"A family number of 3,13 Lor70 pefcém of the total number of families were
energzcd in the Pro;cct area in 1985. Or armmd 1,305 number of families await the
electric service delivered into their home. Present anpual power demand for
electrification in the wholé Project area is calculated with the consumphon rate of 92
kWh/monih(domestlc houses ) prepared by the NEA as follows :

Powct Demand = 1,305 x0.8*x 92 x12=1, 152 576 = 1,200, 000 (kWh)/ycat

*0.8 = Approxlmate ratjo of household number/famﬂy numbcr in the PrQJcct area.

5.6.3 Hydropower potentiality study

Hydropower potentiality is studied to utilize a head along the Balili river. The
possibility of hydropower generation at intake site which W111 locate about 300 meters
downstream from the Provincial Capitol is outlined below:

‘Total head R 200 m
Effe;:ﬁve head ' :: 180 m
Maximum output : 3,700 kW
Firm output : 260 kW
Annual power generation  : 15,000 MWh
Maximum discharge : 26 m/sec
Firm dischafge : 0.18 m%¥/sec
Discharge utilization factor : 50 %

The internal rate of return (IRR) is studied preliminary to evaluate the
hydropower development of the Balili river, and the IRR around I percent is estimated
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under conditions below. Hydropower development is not considered in the Project
because of polluted water quality and economic aspects.

(Million Paso)
Construction cost e 450
"Annual O/M cost : O -

- Annualbenefit (*y - 1 27 .

(*) Annual benefit is estimated using present power iptss
of BENECO,

5.6.4 Rural electricity supply plan

There is no electric power supply in Zone 111, and this is one of the major
constraints for smooth development of Zone HI. The inhabitants of Zone III desire
electricity supply strongly. On the other hand, hyd_rdpowcr dcvelqpnien_t_qf the Balili
river is judged to be inefficient due to economic aspects and water quality. Thus the
extension of transmission lines to Zone III from the existing distribution lines is
prbposed as rural electrification measures. At present power culs occor mostly during
summer periods in and around the Project area, due to low power generation.
Therefore, cxmtmg distribution lmes can afford to supply c!cctnc power to Zone 11

except power cuts periods in summer.

The salient features of rural electricity supply works are as follows ;

Poblacion-Binéng Line © 60 km
Distribution Voltage I 3.2 kV.

Note : Location of exlended transmission Jine is shown
in Fig 5. 6 1. :
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5.7 Inland Pollution Protection Plan
5.7.1 Garbage disposal =

E 'ConSfénily‘gérb_égéldump'iflg’hés been found at several creeks in the Project
area. These hinder flowing function as well as living environment. ‘Reinforcing of
garbage track and pickup, and establishing of water disposal pit are inevitably required

in company with czilightening habitants on garbage disposal. |

As for the proposed dump site, it should be decided from 'the vieiw"pc}'int'= of
environmental ilﬁpacts, property condiiions and dumping capacities, etc.. Taking: into
considerations above mentioned, the existing dump site in Wangal might be changed to
the suitable new one, becausé the existing dump site is located near houses of Wangal
to be harmful to the inhabitants. The new dump site shall be decided by the Municipal
Government in accordance with the improvement of rural roads.

Projections for total solid waste to be generated and collected within La Trinidad
on 1996 and 2000 are summarized as follows :

Yer ot 1996 2000
Population to be served (Persons) 54,575 61,424
- Solid waste generation rate ({it/person/day) - .69 297
Residential vol. to be 'ge_:nera.ted (cemJday) - 147 182
Residential vol. to be collected (cu.m./day) 97 135
Commercial/Industrial vol, to be collected {cu.m./day) 5.5 6.5
| Institutional vol. fo be collected (cu.m./day) 2.0 2.0
Total vol. to be collected (c_u.m.fday) _ 105 144
No. of trucks needed 7 cu.m. (nos.) o 4 5
No. of pickup needed 4 co,m. {nos.) 2 2

(La Trinidad, Benguet) -

5.7._2-' Sewage

In the surrounding residentiat area in Zone I, stagnating waste water discharged
from the residents considerably hinders living environment, such as nasty smell, or
spreading of epidemic.
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Trrigation water and shallow groundwater are also contaminated with the waste
water. As a countermeasure for the sewage and improvement of llvmg environment,
sewage canal is proposed for exclusive use of sewage removal,

The facilities are concrete canal of _5_,0_00 meters of total I_t:ngth_comprising two
lines, which flow into the Bolo creek gathering sewage. As the :design,discharge is
matched with the design discharge of domestic water supply, it decided at 0.1m¥s.

The sewage canal will be provided with a t:y'pé'c:)i.'. closed concrete culvert so as
to prevent from inflow of rainfall water, and iﬂStal}ed._inlet facilities every 100 meters of
the canal.

5.8  Rural Community Ceﬁt_er Plan
5.8.1 Necessi:y_of rural co'm.munity center

‘One of the basic principles of the Pfojec_t is to develop and activate rural society
and economy. And it is realized by the improvement of agricultural and social
infrasiructure, strengthening of agncultural supporting system and extension serv1ces
To achieve these purposes eﬁ'ectwely, the multi-purpose buildings are necessary for
discussion, diffusion and imining of appropriate technology, health service, planning
and assessment of development programs and. projects in the barangays. Rural
comrminity_ centers are planned in this context. Perspective of rural community center is
shown on Fig. 5.8.1.

5.8.2 Planned rural community center

The barangay is thc basxc umt/atea of rura] developmem so the p]anmng of
rural community center is examincd by each baiangay The fol]owmg seven (7) rural
community centers are selected based on the presence of multi-purpose buildings and
the perceni of farm f_amiiy'to total farhily‘ |
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Barangay Related to Project Afea

Zone Bamngay  Total (A) Farm(B) ~Percent  Existing Miilti-

Family Family (B/A) - Purpose Buildings

. Betag 531 125 24 Municipal Hall
Zonal Pico * 1 ,091 297 27 None

' Poblacion 704 100 - 14 Provingiat Hall
Puguis * 436 145 R None
) Alapang * -~ 265 146 5% " None

Zonell  Alno* 190 . 152 80 None.

N Bahong *" 372 186 50 None
ZoneTll Bineng * 156 109 70 Norne

Wangal® 187 126 67 None

_Source : Family Survey 1985, Rural Health Unit. -

* : Barangay selected to build in roral community center.

5.9 Proc@rement of O & M Equipment

The foilowmg operation and maintenance equipment would be procured to
acceleratc the Project activities.

: _l) . Equipment for the Project office
2) Equipment for the garbage disposal
3) Equipment for the agricultural extension service

(1) | O &. M Equipment for the Project office

Vehicles are the most 1mportant equ;pment for the smooth acceleration of the
Pl‘OjﬁCt activities. Three (3) four-wheel drive vehxcles mcludmg two (2) jeeps and one
(1) plck-up truck, and three (3) motorcycles will bc procured and stationed at the
HIRDP ofﬁce Office equipments, fumlture and mstructlon equipment such as audio

visual ald and micro computer for data processing, moreover, meteorological
observation equipment and water quality test equipment will be procured at the HIRDP
ofﬁce.,_QThc procurement costs were estimated at about 2.4 million pesos in total. (see
Table 5.9. I)

(2) Equlpment for the garbage disposal

Two (2) gar‘bage trucks will be procured and staﬁoned at the mumc:pal office,
la Trmldad Thc pmaurement costs were csumatcd at about I 6 million pesos. (see
Table 5.9.2)
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