A motor grader is indispensable for daily maintenance and
repair work of rough surface roads. Although 'QPWH has a
grader which is comparatively new, with seven (7) years of
operation, an additional one 1is required to petiodically
maintain the roads with a length of 14.4 km to be constructed

and improved under the Project.

Y dumb truck is necessary for hauling maberials (fill
materials and gravel) for the repair of roads. fs the
existing dump trucks of DPWH are overages, with 15 years of
operation, the procurement of a new dump truck is essential.

A pick-up truck will be used for hauling the submergible pump
and small quantities of materials and for inspection

purposes.

A submergible pump is necessary for removing water for repair
work of crossing structures and filling work in the low-lying
land. A pump driven by a small engine and durable for

operation in water mixed with soils is desirable.

f small vibrating roller is quite suitable for backfilling
and compaction near the structures and small-scale embankment
and compaction work. Therefore, it is imperative for the

maintenance of roads, but DPWH has no vibfating rolier.

A generator was requested for the purpose of night work but
is considered unnecessary because urgent repair work will not
be required,

3-2-6. Examination of Necessity of Technical Cooperation

The request includes the construction of the infrastructures
necessary for agricultural development and farm village imprévement and
the procurement of equipment for operation. and maintenance, As for .the
operabtion and maintenance _Of the completed facilities, the agencies
concerned in the Philippines have congiderable experience and the

capablility of guiding the farmers. Furthermore, by preparing the
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operation and maintenance manuals for each project component in the
course of the detail gesign/construction supervision stage, more
efficient and effective maintenance can be expected,

3-2-7. Basic Policy of .Coo'peration

The Prpjéct, as a result of the above examinations, has been
confirmed in its appropriateness and necessity, as have the organic
functions and effects of each project component and the capability of
the Government of the Philippines for implementation. Inasmuch as the
effects of this proposal are suitable for Japan's Grant Aid Program, the
Project -has been judged as appropriate to be implemented under Japanese
grant aid. Consequently, hereinafter, the outline of the plan will be
examinéd and the basie design will bhe provided. However, as for the
project components, it was stated in sections 3-2-4, Examination of
Project Components and 3-2-5, Examination of Facilities and Equipment
'Requested, that a part of the request should be modified.

3-3. PROJECT DESCRIPTION
3-3-1. Executing Agencies and Operational Structure

After the completion of the Project, the facilities, with the
exception of the farm-to-market roads, will be operated and maintained
directly by the heneficiaries,

As for the irrigation facilities, DA will actively support the
agricultural development of the Projeet and will be concurrently
responsible for'revitalization of the Irrigators' Service Association in
the Bulap area, ineluding its the organization and management. NIA will
be in charge of the construction on-farm facilities and provide services
to the irbigétors' associations, except for the Bulao ISA, in their

organization, management and water management.

As for the farm-to-market roads, DPWH has agreed to maintain the
completed roads as barangay roads. The maintenance cost of about 6,800
pesos/km for barangay roads has been appropriated as an average
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budgetary estimate in 1989, The continuation of this arrvangement iIn the

pudget will requested for the maintenance of completed roads.

For the village water supply, bthe Project Management Office for
Rural Water Supply of DPWH will handle the construction of - communal
faucets, if necessary, and the formation and operation of the Barangay

Water Works and Sanitation Association, as a part of the spring water

development project.

The coordination and monitoring of the work undertaken by the
agencies concerned will be dealt with by the governor of Samar province
under the recommendation of a technical committee chaired by NEDA. On
the municipal level, the coordinating committee chaired by"the mayor of
the San Jorge municipality shall be organized bto make péwerful

recommendations as a practical institution (Fig. 3-2).
3-3-2. Plan of Operation

The Project will provide for the improvement of infrastructures
required for agricultural development in the érea; that is, (i) to
establish irrigated agriculture by the improvement and construction of
irrigation systems, (ii) to improve fthe distribution of agricﬂltural
products and input materials the by arranging farm-to-market roads,
(iii) to improve farming conditions, the 1living environment and the
fields of education, research and experiment as agricultural support
services through the provision of a village water supply, and (iv) to
maintain and operate properly the completed irrigation and road
facilities by the procurement of suitable O & M equipment. The outline
of the Project components is presented below:

® Irrigation Gravity irrigation 2 systems with 40 ha
' Pumping irrigation 2 systems with 250 ha
Total 4 systems with 290 ha
@ Farm-to-market roads Roads to be constructed 2 roads of 6.6 km
Roads to be improved 2 roads of 7.8 km
Total 4 roads of 4.4 km
@ Village water supply Transmission pipeline 13.9 km.
@ Equipment for 0 & M for irrigation facilities 1 set
: for farm-to-market roads 1 set
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3.3.3. Location and Condition of Project Site

(1) trrigation
The Quezon area is situated in the south of the Project area and

extends over paddy fields in a low-lying valley pottom in the hilly land
within the area of barangay Quezon and the San Jorge municipality, lying
to the east of the Maharlika highway. The topographical slope is 17100
to 1/300. The elevation of the land is two {2) to five {5) meters. The
area, which is cultivated paddy fields, 1is clayey loam and was
developed, as a communal irrigation system by NIA in 1977 - 78.
However, at present the facilities are not operational due ta subsequent

flood damages.

The fAurora area is located on the western side of the Maharlika'
highway and within the area of barangay Aurora and .the San Jorge
municipality. The topographic conditions are the same as in the Quezon
area; that is, a topographic slope of 1/100 to 1/300 and land elevation
of two (2) to six (6) meters., The area covers cultivated paddy fields,
in which soils are clayey loam, and has been developed as a communal
irrigation system by NIA in 1977 - 78, but which is not operational due
to subsequent flood damages.

The Bulao area is located in the north and middle part of the
Project area and is 1ying in the alluvial plain exteﬁding along the
provincial road on the left side of the Gandara River. The topography
is about 1/200 ~ 1/8300 in slope and has low-lying land in the middle.
The soil is sandy loam along the provineial road but prevailingly clayey
loam. The pumping irrigation system was constructed within the area in
1978 by F3DC but is not operational due- to the pumping facilities and
irrigation canals being damaged by flboding in the same year.

The Bulac South area extends through the low-iying land aiong
Baga Oring Creek which Joins with the Gandara River near the Maharlika
highway to the west and within area of barangays Sapinit, Anquiana and
Rosalim. The land is used as paddy fields but is net cultivated over a
large area. No irrigation facilities are provided. '
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(2) Farm-to-market Roads
The Bulao-La Paz road connects barangay La Paz with the

provincial road on the other side of the Gandara River, The river has a
width of about 60 m between its banks and side slopes with a vertical:
horizontal ratio of 1 : 1,0 ~ 1: 1.5, and is covered with vegetabion
along ité shoulders, which are comparatively steep judging from the
clayey soils. The traffic between both banks depends on banca using the
seanty landing facilities located about 200 m upstream from the proposed
bridge point. The distribution of major agriéuitural products and daiiy
commodities is done by boats between barangay La Paz and Gandara town,

at present,

The Quezon - Cantaguic road is the new road connecting eight (8)

scattered barangays and extends to the east for a distance of 6.1 km
from barangay Quezon along the Maharlika highway to barangay Cantaguic.
The designed location of the new road has been aligned along the
existing path in the hilly land as much as possible but across the low-
lying land (paddy fields or wasteland) in three (3) places.

The Blanca Aurora - Buenavista road is the existing road to be

improved on the extension of the provinecial San Jorge - Buenavista road,
and comnects to barangays Bpehavista and Blanca Aurora extending along
the Gandara River in the north-east of the area. The road runs along
the foot of a hill and across some farm-land for about 300 m before
reaching barangay Blanca Aurora. On the road, two (2) bridges and one
culvert which are completely or nearly impassable due to flood damages
exist., Moreover, the road located along the foot of the hill is muddy
in many places when it rains and is so deteriorated that it is hard fo

pass by foot, horse or car

The San Agustin - Pologon road is the existing road which

branches off Maharlika highway at a point about two (2) kilometers
farther north from San Jorge town in the northwest of the area, and
traverses bharangays San Agustin, Hinogacan and Pologon in the Gandara
municipality. The road is not paved and is so deteriorated as to be
impassable by.foot, horse or car.
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(3) Village Water Supply
The installation of the main pipe for the village water supply

will extend from Binubucalan Spring, as the water source, 1n_the north-
east of the area bto Lhe San Jorge reservoir in the west._ rThe lipg
between the intake point and barangay Blanca Aurora will pass over hilly
land with many ups and downs. The btransmission pipe will be installed
unde: the shoulder of the ex1st1ng roads between barangay Blanca Aurora
and the San Jorge reservoir, The locations of the pipeline have been
selected with the main consideration on Ffacilitating land acguisition

and construction,
3-3-4. Qutline of Facilities and Equipment

_ {1} lrrigation Facilities _
a The basic concept in the design of the 1rr1gat10n system 1s to
adopt a gravity flow system in order to keep the operation and
maintenance cdsts and initial investment costs douwn, However, in cases
where the benefited farmland (paddy fields) is hlgher in elevation than
than the water level at the intake polint, pumping facilities will be
designed. After pumping the irrigation water, it will be distributed to
the farm plots by the gravity system. The outline of the facilities
will be described hereinafter,

1) Quezonirrigation System
a) Major Works
The service area has been estimated to be 22 ha based on the
topographic map with a scale of 1/5,000 and verification of
the area during the field survey stage. The .diversion
facility consists of the diversion dam,'which is a concrete
retaining wall with a crest length of 23 m and a height of
2.0 m, to dam up the runoff water and the intake.

The wain canal will be lined with concrete and located in
elevabed places along the foot of the hllls to facilitate the
water dlstrlbutlon The slope of the canal shall be as steep
as possible to prevent the canal from being. choked by thick
water weeds and siltation. The related structures, such as

turnouts, drainage culverts ete., will be planned taking into
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account the safety of bthe canal 'and water managenment. The

terminal irrigation block will be some five (5) ha in average

area due to topographical restriotions. Therefore, the canal

will. be provided bo irrigate a land area of some five (5) ha

in maximum, The service road will be designed along the main

canal with a total width of 2.5 m and a gravel pavement. The
- botal 1éngt,h of the canal will be 1,090 m,

b) Project Effects

The present st_ate_ of rice cropping is unsteady due to uneven
rainfall distribution in the rainy season and idle irrigation
facilities. The cropping intensity is currently about 120
percent. After providing the irrigation' system under this
project, _ero'pping intensity of 130 percent for paddy
cultivation will be secured every year. The annual cropped
area will be increased by three (3) ha fr*ofn 26 ha at present
to 29 ha in the future through the Project. The yield of
paddy will also increase from 1.6 to 3.5 tons/ha, which is
the same as the national average yield in irrigated paddy
fields, by providing the irrigation facilities and spreading
advanced techniques for farming in the remote barangays
through extension services utilizing the proposed farm-to-
market 'r-oads. Paddy production is expected to be increased
from 42 tons at present fto 102 tons in the future through the
Projeet, which is equivalent to about two (2) times the
present level. The increase in production will be 60 tons.
Seeing that various agricultural development plans in the
_Master Plan Study report are proposed to be carried out by
DA, further yield increases in paddy and other crops will be
expected.

2) Auréra Irrigation System
a) Major Works _ _
 The service area will be some 18 ha, confirmed by topographic
map with a scale of 1/5,000 and by field verification.
Upstream of the waterfall, with a drop height of about five
(5) _meﬁers, the diversion dam with a crest length of 8.4 m
will be provided to divert the water. The foundation of the
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dam will be solid shale. The design agonoept of the canai
alignment, related structures and the area of the unit
ippigabion bleck are the same as the ones stated for the

Quezon irrigation system,

bl Prnjéct Gffects
The cropped area will increase from 22 to 24 ha for the same
reasons stabed in the case of the Quezon area, The paddy
yields per ha are also the same as in the Quezon area, as are’
both the fotal yleld and’ bropplng intensity at present and in
the future under the Project, The total producbmn of _paddy
will be increased from 35 tons at present to 84 tons through
the Project, which, in obher words, corresponds to more than
(2) times the present level. The increase in pfodhetion is

49 tons of paddy.

3) Bulao frrigation System
a) Malor Horks
The Project area is confirmed to. pe some 130 ha, the same
as the area of the request. The pumping station includes
suction pit, pumping equipment, delivery pipes. and tank. The
pump shall be installed at a level higher than flood marks . so
as not to submerge the engine and designed to respond to
great water level varlation. The total heéd for the pump
design is esbtimated to be about 15 m. To fulfill the ahove .
condikions, the type of pump will be a vertical shaft wmixed
flow pump or submergible motor pump. There shall be two (2)
pump units with the same specifications from an economical
point of view to apply Lo Lthe water discharge which varies
seasonally. The bore of a pump will be 200 to 300 wm.
Depending on the type of pump, a storage tank to keep fuel or

a transformer is necessary.

Punped water 1is costly in terms of operational costs as
compared to the costs of a run-of-the ri\fer. system. In
addition, the canals shall be lined with conerete, becéuse_
they are buiit on sandy soil, to minimize seepage lssées fram
bhe ecanal and control the habitat of snalla, an 1ntermed1ate :
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host of schistosomiasis, The canal length will he 2,670 m
‘for the main canal and 2,050 m for the laterals, The relaled
structures will include hifurcations, turnouts, drainage
culverts, foot planks, este.

b) Project Effects

Since an adequate quantity of water 1s available for
irrigation throughout the year, the cropping intensity of 120
percent ab preseht will be improved to 200 percent. The
annual cropped area of 156 ha will be increased by 260 ha in
the future through the Project. The yields per ha are to be
the same as in the case of the Quezon area hoth at present
and. in the future under the Project. The increase in total
production ~of paddy will be 660 tons, as production is
estimated to be 250 tons at present and 910 btons in the
future through the Project.

4a) sulao South irrigation
a) Major Works

The pump, which will be provided for an average arca of some
15 ha, will be single suction in type, with a single stage
volute casing, 125 to 150 mm in bore and % to 7.5 ps in
engine output. ‘The engine and pump shall be fixed on &
common base for ceonvenience in earrying. The suctlon pit
will be provided near Baga Oring Creek in a concrete
structure to facilitate the installation and sectional
condition of the pump. The delivery tank is planned to be
huilt near the pump station and on a comparatively elevated
place. Eight (8) pumping stations will be provided due to
topographic conditions.

The canal shall be lined with concrete to prevent seepage
losses from the canal and economize the costs of operabion,
The related structures and serviece reoad will be designed
using the zame idea as in the case of tChe Quezon irrigation

system, The unit rotation block area will be five (5) ha.
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b) Project Effects _
The yields per ha and the cropping intensitiss at present and

in the future with'implementabion'of the Projéct are the same
as in the case of the Quezon area and the Bulao area. The
annual cropped arca of 14 ha at present will be increased by
240 ha under the Project. The tétal.production, therefore,
will also be increased from 230 tons at present to 840 tons
in the future through the Project. An increase in production

of 610 tons can be expected.

(2) Farm-to-market Roads and Bridges
a) Major Works
The roads to be constructed or improved are plamned to
connect the main roads with scabtered village roads in the
area and also function as farm roads and barangay roads for
the disbtribution and transportation of agricultural products
and input materials, and the movement of daily commodities
and inhabitants te activate production in the area, The
major works, of which the total length of roads is 4.4 km,

are presented below:

Name of Roads Length Major Structures
New Roads
Bulac - La Paz 0.5km Bridge L = 70 m (new construction)
Quezon - Janipon 6.1km
Sub-total 8.6 km
Roads to be Improved
Blanca Aurora - Buenavista 41 km Bridge L, = 23 m (improvement)
. Bridge I, = 40 m (new construction)
San Agustin - Pologon 37km .
Sub-total - 1.8km
Total 14.4km

b} Project Effects

The uses of the roads and their structures and effects in the
future are anticipated and represented as follows:

- Products and eommodities'are presently cabried in loads of
ten (10) to 15 kg by man-power, taking much time along the
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existing- roads which are impassable by car and along
footpaths in the hilly area, After the improvement of
those roads and the  construction of new roads, it is
expected that distribution will be improved in quantity
and quality and the traffic of people will become more
active through the introduction of effectlive transporh
like trucks, and finally the Project will contribute to
generating increased production and enhance the standard
of living in the area.

- To activate production and livelihoods on the right bank
area in the middle reaches of the Gandara River after
provision of the La Paz bridge:

On the right bank area in the middle reaches of the
Gandara River, traffic depends on boats carring a small
quantity of goods, and production and livelihoods are not
as advanced as those on the left bank area. Therefore,
the provision of the La Paz bridge will bring about
revitalization of 1livelihoods, active production,
improvement of distribution in quantity and quality and
enhancement of the standard of living in the subject area,

~ To improve-land use along the proposed roads:

The cultivated land, especially along the proposed Quezon
- Cantaguic road, will be increased because of easy access
to the fields by carabao and access to markets by car. It
is expected that the land will be developed into paddy
fields on both sides of the road in the low-lying land and
into upland erop field on both sides of the road in the
hilly land.

(3) - Village Water Supply Facilities
a) Major Works
Raw water will be diverted from Binubucalan Spring and
conveyed to the receiving well in the area of barangay
Tomogbong through the intake pipeline with a diameter of 250
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b)

ma and length of 1.1 km. In the receiving well, the raw

water will be quantified and chlorinated, if necessary.

The service water will again be conveyed from the receiving
well to the San dJorge reserVO1r through the transmission
pipeline with a diameter of 200 mm and length of about 12.8
kin. The water will be served to eight (8) barangays along
the pipeliﬁe through distribution pipelines branched off the
transmission pipeline, and to barangay La Paz though the
distribution pipeline across the Gandara River.  The San
Jorge reservoir with a capacity of 260 m3 will be installed
in an elevated place to cope with the hourly variation of
water demand and serve as the intermediate distribution
reservoir in the fubture when serving to the Gandara area.
For each barangay, the village communal water supply faucet

for the purpose of supplying farming water will be provided.

Project Effects
The village water supply will bring forth the following.
effects,

- Promote diversified farm wmanagement and agricultural
support services.
The farming water supply 1is expected bto: improve farm.
management by promobing diversified farming through the
breeding of domesbtic animals. and poultry and-contributé to
active agricultural support services, especially -in
experiments, research, education and training, and
extension services on horticulture and fruit tree
cultivation through providiﬁg farming water to the (andara
Seed Farm and SNAS.

- Reduce the death rate of domestic animals and poultry from -
water-borne diseases.

~ Improve the living environment and enhance the Welfare of
inhabitants, |
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The. morbidity of water-borne diseases such as dlarrhea,
' gastroenteritis, ete., is expected to be reduced. Since
the wbrk of drawing water In the rural areas is generally
undertaken by women and children, they will be freed from
this work after the completion of this project component.

- Reduce the expensés for drinking water.

In the dry season, drinking water 1is sometimes scarcely
available and sells for 50 centavos per gallon. Assuming
that the water demand is two (2) liters per person ag the
minimum requirement, and buying for a family of six (6)
persons, the expenses are estimated to be U7 pesos per
family a month, On the other hand, the water charge under
this project is estimated to be about 15 pesos per family
a month, as mentioned hereinafter,

3-3-5. Operation and Maintenance Plan

(1) Irrigation Facilities

Thé operation and maintenance of completed irrigation facilities
will be undertaken for each system by the farmers themselves by
organizing an “irrigators' Service Association™ or “Irrigators’
" Association" under the technical assistance and guidance of DA and NIA,
respectively. In either case, the association will have a general
assembly participated in by all farmers and the board of directors will
provide the operational plan, The president is responsiple for the
actual operation of the association. Under him, the vice-president,
 séeretary, treasurer and section leaders are elected for each irrigation
block unit (Fig. 3-3). The section leaders will deal with the water
management; maintenance of facilities and collection of irrigation fees

"in their control area.

NIA  and DA have to assist and guide the association in its
organization, operation, water management, operabion and maintenance of
the facilities, and - farming. The restoraﬁion work of the facilities
damaged due to disasters will be undertaken by thne farmers by supplying
them with equipment and matérials from the disaster fund of NiA and DA,
In the case of communal irrigation systems construcbed by NIA, the water
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FIGURE. 3-3 ORGANIZATION CHART FOR
IRRIGATOR'S ASSOCATION
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charge per’ annum, as an installment of the construction cost, is

‘aollected at a rate of 1.5 cavans {75 kg) in palay per hectare.

Those institutions arranged by the farmers' management of their
irrigation syStems are common not only in the communal irrigation
systems bub also in national.irrigabion systems and are devised to cope
with the administrative poliecy of the Philippine Government and are
preferable because of the'participation of Ffarmers in the operatleon and
management of their own facilities.

The annual operation and maintenance costs are estimated as

follouws:
(Unit : Pesos)
. Name of Irrigation System
Item
_ Quezon Aurora Bulao RBulao South Total
Service Area (ha) 22 18 130 120 290
Personnel Expenses 12,000 12,000 18,000 18,000 60,000
Maintenance Costs 2,049 1,244 14,160 9,8889 27,342
Pump Operation Costs S - 177,000 117,540 24,540
Total 14,048 13,244 209,160 145,429 381,882
Per ha (cavansfannum) _ 1.6 1.8 4.0 3.0 3.3

Note: Estimated based on farm gaté price of rice is Pesos 4.0/kg, 11 cavans = 50 kg

{2) Farm-to-market Roads and Bridges

The maintenance of completed roads will be the responsibility in
principal of DPWH except for the service road for the operation and
maintenance of canals in the irrigation systems, DPWH, as mentioned
previousiy, has a budget arrangement for the maintenance of roads and
the district office will be directly responsibie for the actual
activities, while, as for provincial, city and municipal roads, the
respective agenoies or office will be in charge of those under their
Jﬁrisdiction. The rpéds to be constructed under Japan's Grant Aid
PpOgram.wi;l be claséified into barangay roads in the budgetary item
~ which has been agreed upon in the course of the field survey (Annex 4-2)
‘and will be maintained under the responsibility of DPWH so that there
will be no probléms in the Future.
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The annual maintenance costs, expecting that the district office
of DPWH in Catbalogan nsed not change its organization and staff
numpers, are estimated as follows:

Repair cost of road surface by motor grader (1 time/annum}
14,400 (m) + 1,300 (m/day) x 2, 165 {peso/day) = 23,981 pesos
Restoration cost for gravel pavement(4% of placed quantlty/annum)
10,000 (m3) x (%) x 188 (peso/md) = 75,200 pesos
" Total : = 99,514 pesos
{ about 6,816 pesos/km/annum)

(3) Vvillage Water Supply Facilities

In the Philippines, there in no definite term with regard to
village water supply and it is not clear what agency is in charge of the
operation and maintenance. In any case, DPWH has agreed to undertake
any work on the implementation of the village water supply component and
it faeilities., Therefore, it is practical that there be institutional
arrangements to establish the Barangay Water Works and Sanltatlon
Association and to operate and mainbtain the facilities by the
beneficiaries themselves in accordance with the Accelerated Water Supply
Program (R 6716).

The Barangay Water Works and Sanitation Association will bhe
organized by the beneficiaries at the barangay level to properly operate
and maintain the completed facilities. However, the facilities to be
constructed under the Project have one water source and involve a lot of
barangaYs so that the integration of this association at the barangay
level will be imperative. '

The integrated association, called the San Jorge Integrated
Barangay Water Works and Sanitation Association, shall be organized
(Fig. 3-4). The general assembly in participation with representatives
of each barangay will be the primary organ for the operation and
management of the association., The board of directors will 'provide
direction and coordination with regard to the operation of ‘the
association. The president will be fully responsiblé for executing the
decisions of the bhoard with the assistance of the viee president,
secretary and treasurer under him. In each barangay, there will be a

water master who will report on the status of system management and
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FIGURE, 3-4 SAN JORGE INTEGRATED BARANGAY WATER
WORK AND SANITATION ASSOCIATION
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collect the water charges. The expenses for the operation, maintenance
and repair of facilities will be covered by the water charges collected.

DPWH will be responsible for providing assistance and guidance
in the organizational set-up of the integrated association and training

of related staff on technical and institutionai'aspects.

The annual expenses for operation and maintenance of the
facilities are estimated at 18 pesos /month/household as follows:

Costs for repair aﬁd/or replacement of damaged portion in
pesos (as 2% of construction costs per annum)

per annum 16,200,000 % 0.02
per month 324,000 + 12
per household 27,000 + 1,920

- Material cost for chlorination

per month (833 x 8 mgr/114/0.7) x 22 » 30:=6,283pesos
per household 6,283 = 1,920 = 3 pesos

- Personnel expenses in pesos

32l 000 pesos
27,000 pesos
14 pesos

noH oM

per month (Lump sum) = 1,900 pesos
per household 1;900 + 1,920 = 1 peso

- Monthly O & M cost per household
1+ 3 +1 = 18 pesos

{4) Equipment for Operation and Maintenance

The equipment for O & M will be procured for DPWH and NIA which
are in charge of maintenance work directly, taking into account the
necessity of maintenance facilities and mechanical engineers, Both
agencies have a motor pool in the vicinity of the Project area énd have
sufficient experience and capability of maintaining the equipment.
Towards this end, the Project will proVide DPWH with equipment for the
maintenance of farm-to-market roads and NIA with equipment for the 0 & M
of irrigation facilities, 1In additioﬂ, DA will receive a vehicle for
the Project area.
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1)

Equipment for O&M of Irrigation System '
The:earth works will be the major work for the maintenance of

the . canal, - Squalls; which are bypical in tropical areas,

'briﬁg'high_intensity rain in a short time and cause erosion

partiéularly of embankments, The canal itself will not
collapse because of its concrete lining. However, damaged
embankments, which may result in their collapse into concrete

lined canals , must be restored at the earliest stage.

Service roads for 0&M will be provided along the canal not
only - to conduct the maintenance of canals and water

management but- also teo function as farming  roads.

Furthermore, seeing that farmers and their children will not

need to pass though areas affected with schistosomias‘is, the

service road will indirectly contribute to maintaining the

.health of farmers., Those service roads, being multipurpose,

will be able to be used effectively by normal inspections and

prompt action f{o repair damaged portions.

The following equipment will be procured to properly maintain

the completed facilities,

Purpose of use Name of Equipment Specifications

- Supply, piling & 1oad:ing of materials  Tractor Shovel 0.4m*
for repair{common goil, gravel,
aggregates, etc.) '

- Supply of materials for repair 7 Handbreaker 40kgfm® class air
(crushed stone ) and rock excavation pressure
- For hand brealeer Air Compressor Wlengine (portable)
1.4~2.0m3/min
- Hauling of materials for repair Dump Truck 6-ton
- Spfeadin'g and compaction Bulldozer 6-ton
- Leveling of embankments and rough ~ Motor Grader Blade Length of 3.1m

surfaces and spreading

- Hauling of machines (mix.er, ete.)and

materials Pick-up 1-ton load.
- For ihsp‘ections and surveys' Station Wagon 4WD 5~6 persons
- Estimatefsurvey of repair work _ Survey Equipment Lump Sum
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2) Equipment for Maintenance of Farm-to-market Roads
The maintenance work for farmnto—market roads 1nvolves mainly
periodical leveling of the surface, mending of gravel pavement
and restoration of portions damaged by flooding. To maintéin
the roads properly and durably,  maintenance work is

imperative,

Addltlonal equipment to maintain the roads after the completlon

of the Project will be required as follows:

Purpose of Use Name of Equipment Specifications
- Leveling of road surface Motor Grader Biade length of 3.1m,
- . _ "110HP
- Hauling of materials for repair Dump Truek - 6-tonload
- Pushing and conipaction of materials  Bulldozer 15-ton, 156 HP
and rolled compaction of pavement _
- Commion compaction and rolled Vibrating Roller '1-to'n,'7HP
compaction of pavement : ' hand guide type
- Excavation and loading Baekhoe ' 0.6 m3, 110HP
- Hauling of small machines | Pick-up 1-tonload
- Water removal Submergible Pump ¢ 100mm,
5.5HP
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CHAPTER 4. BASIC DESIGN

4-1.

followings.

POLICY OF BASIC DESIGN

Components of the Project are;

construction and rehabilitation of irrigation facilities such
as intake facilities, pumping stations and farm ditches,

construction and rehabilitation of farm-to-market road to
connect villages scattered in the Project area with the main
road,

construction of village water supply system for inhabitants
living along the Gandara River in the Project area, and

procurement, of operation and maintenance equipment for the
irrigation and farm-to-market road facilities of the Project,

The basic design concepts of the above component work are

to refer and review the design criteria and the typical
drawings of structures in NIA and DPWH which those are
responsible authorities for operation and maintenance of the
facilities aiming at reliable, durable and easy maintenance.

to determine the type and size of structures taking into
account usze of loecal product materials as much as possible.

to plan a gravity irrigation system with a cropping intensity
of 120 to 150 percent depending on an amount of a water
source and to design a pump intake facility when any suitable
water source is not found.

‘to plan the farm-to-market road which has functions of a farm

road and publie road in the Project area, and to determine
the size and structures of the road for traffic of carabao
cart for farming, truck for transportation of agriculture
products and Jeepny for popular transportation in the
Philippines,

to plan the village water supply, putting on a 1link of
multiple purpose farm village improvement, which consists of
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mainly farmlng water for nursing of crops, floriculture. and:
horticulture, breading of domestic animals and poultry and
washing of agricultural products and farm machinery and
domestic water for realizing the healthy and fresh living of
farmers. The plan will be made, foreseeing the medium and
long protection in the'integrated development baséd on the
strategy in the Master Plan Study.

4-2, STUDY AND REVIEW OF DESIGN CRITERIA

4-2-1. Topographical Conditions

4-2-2,

Topographic map S = 1 : 50,000 (1982, BCGS)
for estimation of catchment area,

ditto S =1 15,000 (1977, JiCh)
for alignment of irrigation and
drainage canals, farm-to-market roads
and a village water supply system, and
for measurement of service area and
length  of the proposed facilities
excluding surveyed sections.

ditto S =1 :100 (1930, JICA)
for the basic design of major
structures.

Longitudinal section of farm~to-market road
SH = t : 2,000, SV = 1 : 200 (1990,
JICA) for the basic design of farm-to-
market roads, :

Longitudinal section of village water supply system
SH = 1 ¢ 2,000, SY = t : 200 (1990,
JICA) for the basic design of a village
wWater supply system. .

Geological and Soil Conditions

Geological exploration at the proposed sites of the La Paz
bridge (1990, JICA) will be used for design of the foundation.

4-2-3. Conditions on Design of Facilities

(1)

Irrigation Facilities

Irrigation Water Distribution System

The rotational irrigation system will be 1ntroduced to avoid
a trouble under water distribution by farmer's themselves.
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Structure of Irrigation Canal

The proposed route of irrigation canals will be mainly
aligned on silty and sandy soils, The leakage water from the
canal will result in a big investment in the construction,
which will require a bulk of 0 & M costs. 4And also the
leakage water will give favorable habitat for snails as an
Intermediate host of sistsomiasis. Thereby in order to
reduce leakage water from the canal, the concrete linning
canal will be proposed.

Size of Irrigation Canal

The optimum size of an irrigation canal will be proposed
considering better farming and easy water management. The
minimum size of the proposed- irrigation canal will be 35 cm
in the depth and 30 cm in the bottom width. The canal will
be trapezoid section with a side slope of 1 : 1.

Allowable Velocity in Canal
The minimum veloeity of 30 om/sec will be adopted to avoid

siltation, grassing and favorable habitat for snails. The
maximum allowable velocity of 1.5 m/sec will be adopted for
concrete limming canal. By using the Manning formula with

roughness coefficient of 0.017 the discharge capacity of a
canal will be calculated, The freeboard will be five (5) cm
in the depth.

Operation and Maintenance Road

To make wabter management and operation and maintenance of the
irrigation systems easy, an O & M road as an all-weather type
paved by gravel will be provided along the irrigation canal,

Appurtenant Structures

Considering the safety of canal system, various appurtenant
structures will be proposed, of which major structures will
be canal crossing, road crossing, diversion works, ete.

Drainage Canal

Since some amount of excess and operation loss of irrigation
waber will be concentrated and stagnated in the lowlying
portion of iprrigation area, the drainage canal will be
proposed to drain those water.

-@1-



(2) Farm-to-Market Road

1) Road Width

2)

3)

4)

The width of one lane road is 12 feet in the lane width and
15 feet in the in total road way accordmg to the UDPUWH
standard.  Considering a llght weight truck (2 ton) and a
carabad cart Lo he harely passed each other at low speed, the

proposed road width will be determined.

Design Speed and Allowable Vertical Gradient

The design speed and allowable vertical gradient will be
determined at 30 km/hr and 12 percent, respectively. For the
Quezon Cantaguic 1ine in.hilly land the Speed of 20 km/hr and
the gradient of 14 percent will be adopted, However, the
maximum length of the section with the gt‘adient. more than 12

percent shall be 300 m in the distance.

Designed Flood Water Level -
The Candara River is on phendmena' of uns_teady_flow-
overtopping the bank in the flood time. Due te lack  of
meteord—hydr-o_lo.gical data on the Gandara River basin, the
design flood water 1level will be determined 'by flood
condition reported from inhabitants and flood inar‘k. The
clearance bhetween the bridge and the design water level will
be taken at 1.5 m in accordance with the DPWH standard,

Farm-to-Market Road at Lower Elevation Area

Some part of proposed farm-to-market ‘roads will pass the
lower elevation land where is somel';imes inundated by flood
due to typhoon. The flood mark is about 1.5 to 2.0 m above
the ground surface of paddy 'f‘iel.c_is and others vegetai:ed land.
The road in the lowly in land will be planned to construct
lower elevated road called as overflow typé road, in order
to drain the flood water to downstream without imundation in
the upstream of road.
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(3) Village Water Supply

4-3.

i)

2)

Target Year of the Pian

The target year of this plan to estimate ©bthe service
population will be determined at the year of 2007, and the

numbers of domesbic animals and poultry will be estimated
based on the development idea in the Master Plan report.

Water Supply Plan.

The service area of the domestic water supply system covers
villages in San Jorge and Gandara municipalities' along the
Gandara River. The farming water. ig supplied for breeding of
domestic animals, washing and cleaning of farm products and
farming tools and machines, and for the Gandara Seed Farm in
nursering and pest control and for SHNAS in the irrigation
water for training/practices and washing water in the central
market.

BASIC PLAN

4-3-1. Plan of Irrigation Facilities

The proposed irrigation land area will be is calculated based on

the topographic map with a scale of 1 : 5000, as follows:

Project Area Proposed Area (ha) Diversion Methed

Quezon : 22 Gravity

Aurora 18 -do-

Bulao 130 Pump-up

Bulao South | 120 - do-
Total 290

The proposed irrigation system consists of main, lateral canals

and on-farm irrigation facilities. The area of a rotation block will be

ranging from 15 to 20 ha in the Bulao area and about five (5) ha in the

other areas due to the topographic condition of narrow valley in the

proposed irrigation area. The minimum service area of lateral canal is

.the same as above land area. The ir'r*igation area less than the above
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jand area will be irrigated through ‘the on-farm facilities to be

constructed by the Philippine Government .

{1} hrigation Planning _

The water of the Gandara River and its tributary for the Bulao
and the Bulao south areas have not any problem in quality and
guantities. In those areaé, the double 'eropping ‘of paddy will be
availabie, In other two areas with gravity irrigation system, the
creeks are not dryed-up dufing the dry season, ‘As the discharge is not
encugh to irrigate all area dﬁring the dry season because of non storage
peservoir, so that the cropping area will be reduced up to about 30

percent of the service area, accordingly.

(2) Water Requirement
According to the Master Plan report, the water requirement has

been computed, as follows :

Cropping period First paddy croppiﬁg : from October to middle
of March: :

Second paddy cropping : from middle; of May “to
end of September - '

- Effective rainfall The rates of effective rainfall to the totél
amount of rainfall are 68% during the first
cropping period and 70% during the period of the
second cropping period, respectively.

- 1Irrigation effieciency Irrigation efficiency of 51% is adoptéd:
(Conveyance loss of 15%, conveyance loss of 20%
at on-farm facilities and operation loss of
25% at field)

- Evapo-transpiration The estimated evapo-transpiration rates are as
follows :

Month 1 2 3 4 5 6 % 8 9 10 11

‘Rate (mm/day) 29 45 656 61 59 49 47 48 46 {0 3.8

- Land Preparation The water requirement for land preparation is
estimated by filling soil layers ﬁith water.
The application of land preparation water would
be served at three stages considering'the drying
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Ifem

First application

Second application

Third application
Total

-~ Waber requirement

conditions of
by farming.

First crop
80 mm
80
50

210 mm

soils and cultivated depth of soil

Second crop Remarks
110 mm 30days hefore TP
110 15 days before TP
50 before TP
270 mm

The water requirement . 18 calculated based on

the rakte o

f evapotranspiration (ETe), ecrop

growing factor (ke) and seepage {p=1.0 mm/day)

I*irst Crop second Crop
Month _ETo . . ke - ETecrop ke ETerop P WRnet WRgross
mmnfday mmy/day mm/day  mm/day

1 2.9 1.10 3.2 - - 1.0 4.2 8.2
2 4.5 1.05 4.7 - - 1.0 5.1 11.2
3 5.6 0.95 5.3 - - 1.0 5.3 10.4
4 6.1 0.95 5.8 - - 1.0 5.8 13.3
5 59 . - - 1.10 6.5 1.0 1.5 147
6 49 - - 1.10 ‘54 1.0 6.4 i25
7 4.7 - - 1.25 5.9 1.0 6.9 13.5
8 4.8 - - 1.25 6.0 1.0 7.0 13.7
9 4.6 - - 1.00 4.6 1.0 5.6 11.0
10 4.3 - - - - - - -

i1 4.0 - - - - - - -

12 36 1.10 4.0 - - 1.0 5.0 9.8

The maximum water requirement of

1.8 1lit/see/ha during the

period of the growing stage would be calculated (=14.7 x 10 / 86,400).

buring the period of land preparation,
calculated as follows.

First cropping WR1
Second Crop WR2

1§

Where ; LP =~ Necessary amount of water for land preparation in mm
A - Irrigation area in ha

LD -~ Pericd of land preparation in days

the water requirement will be

10 (LP.A /LD + (LD-1} X A X 5.0/LD)/86,400/0.51
10 (LP.A /LD + (LD-1) X A X 7.5/LD)}/86,400/0.51

{3) Slze and Structure of Irrigation Canals
Trapezrnd section of concrete lined canals would be proposed

_The mmlmum designed velomty of discharge will be 80 cm/seec,

The

minimum cross-sectional size of eanals will be 30 em in the bottom width
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and 35 cm in the depth. The design water level would be kept at 20 om

above the ground surface of the field.

(4) Appurtenant Structures

The road crossing across the irrigatlon canal w1ll be at the
500 m interval by considering the farming works and present
traffic condition.

The siphon or aqueduct structures will be provided for
crossing a drainage canal or creek.

Diversion structures with a measuring devices will be
required proper wWater management.

The canal aligned along the-foot of hilly land will provide
with a side ditch at hill-side.

The other necessary appurtenant structures would be proposed
for considering a safety of a canal, '

(5) Size and Structure of Drainage Canals

The drainage module of 14 lit/sec/ha will be applied based on

the conditions of two (2) days succeeding rainfall of 304 mm
in five (5) years return period and a run-off coefficient of
0.8 referred to the Master Plan report.

Considering easy maintenance by farmers and destruction of
living conditions for snails, a trapezoid drainage canal with
the minimum water depth of 30 cm will be provided. The
minimum size with 60 cm in the botbom width and 90 cm in the
depth will be designed. The top surface width of 50 cm
without pavement and the height of 50 cm will be applied for
the dike.

{6) Operation and Maintenance Roads
The top width of 0 & M roads is designed depend on the discharge

of a canal.

Discharge Total Width . Paved Width Thicknessof

(m3/sec) (m) (m) Pavement (¢cm)
more than 0.3 4.0 Y | 15
Less than 0.3 2.5 ' 20 10
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(7) Proposed Major Facilities

1) Quezon Area

a)

b}

Intake Facility

~ Cropping intensity

The irrigation area of 22 ha would require the maximum
irrigation water, except land preparation water of 21.0
lit/sec.. On the other hand, the expecting minimum
discharge of 6.2 lit/sec calculated based on the data of
the Ganoy Creek measurement data, the cropping intensity

‘of 130 percent will be expected.

Design Flood Discharge

The design flood discharge of 16.8 m3/sec with a 100 year
return period will be estimated based on the Discharge -
Frequency - Drainage-frea Relationship,

The Quezon waterfall has a fall of about 20 m. 1In the
place upstream from the waterfall, good foundation of
unweathered rock for structures exist. After diverting
the water this point, however, the feeder canal will be
needed and result in more investment cost for the
structure due to big head. the proposed intake facility,
therefore, would be planned at the point of 100 m
downstream from the waterfall. And the necessary water
will be conveyed to a fleld. The proposed length of the
diversion facility will be 22.7 m.

Irrigation Canal

The canal alignment has been determined on the
topbgraphic map with a scale of 1/5,000, The total
length of the proposed canal will be 1,090 m and the
maximum design discharge will be 0.089 m3/sec in the land

preparation time,

2) Aurora Area

a)

Intake Facility

Cropping Facility

The irrigation area of 18 ha will require a diversion
water of 17.2 lit/sec. On the other hand, the estimated
discharge during the 'dry season is 5.7 lit/sec, The
eropping intensity during the same period will be 133
percent. '
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3)

b)

Design Flood Discharge
The design flood discharge of 15.4 m3/sec s caleulated
as the same method as the Quezon area.

Since the. good foundation for the “structure to be
proposed and a drop of about five (5) meters are observed
at the waterfall, the ‘intake structure with the total
length of 8.4 m will be proposed in the upstream of the
waterfall. Between the intake and the service area w1ll
be connected by a steel pipe,

Irrigation Canal .
The botal canal length of 1,655 m with the maximum water
requirement of 73 1lit/sec will. be required on the

topographic map with a scale of 1/5,000,

Bulao Area

a)

Pump Facility

Selection of Pump . -

The water level dlfference between the normal and flood
water level is about nine (9) meters. The prime mover
should be kept to avoid submergence. To meet the above
conditions, a vertical mixed flow pump and a submergible
motor pump will be adaptable. The latter pump has not so
many usgers in the Phllipplnes and the technique 1evel for
the pump is low at present. The operating cost is higher
than the mixed flow pump mentioned in hereinafter.

The vertical mixed flow pump has the foilowing merits.,

It is vrather difficult to occur -cavitation due ¢to
submerged impeller,

The small space for placement of pump is requlred

Since supplemental pumps are not . necessary, operation
will be easy.

The pump floor elevation shall be higher, in order to
avoid submergence of pump.

To wards this end, the vertical mixed flow pump has been

selected fdr the area,

Discharge of Pump :
The maximum pump operatlon time shall be 20 hours a day
and the remaining four (4) hours will be provided for the

ordinary maintenance, The proposed pump capacity of
23.184m3/min will be given
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Degision of Pump Number

'Aecording to the monthly water requirement, the number of

the month which monthly water requirement is between 50
and 60 percent of the maximum water requirement is three

(3) and between 60 and 70 percent 1is four (4),

respectively.  In the case of such fluctuation of
discharge, one pump equipment operation is not

recbnomical. In this pan, two (2) pump equipment will be

probésed. The standby pump will not be proposéd because
the proposed pump type is most popular in the country.
The size of each pump is the same by considering easy
operation and maintenance and change of spare parts.

'Decision of Pump Diameter

The pump diameter is determined as follows.

D=90 Vv Q- =90 x V. 11,592
: = 306 = 300 mm

Type of Prime Mover

The prime mover type is decided based on the economic

aperation- cost and -possibility of mover power source.

SAMELCO-I has an expansion of distribution line, which is

runhing near the proposed pump site, to be provided by

the end of this fiscal year. It is easy to be obtain

electric current from the line. This electricity is not

stable and has many brownocut. The engine mover is most

popular for a pump in the Philippines, The fuel is also

stably supplied to consumers.

Estimation of Annual Operating Cost by Eleciric Mover

Daily Net W.R _ *1 Monthly Net Gross Ope-
W.Req't: for Monthly - Monthly Effective W. W. ration

Month (mm/day) L.P Total Total Rainfall Rainfall Req't Req't Time
1 4.2 - 42 1302 234.4 159.4 - - -
2 5.7 - 57 1598 141.0 100.0 59.6 116.9 216
-3 53 - 53 1643 1381 90.0 T4.3  145.7 270
4 6.8 - 6.8 2040 109.9 76.9 1271 249.2 461
5 7.5 8.7 16.2 502.2 168.2 11777 38435 7539 1,398
6 6.4 - 64 1920 2035 142.5 49.5 97.1 180
T 83. - 6.9 2139 246.3 172.4 41.5 814 151
8 7.0 - 7.0 2i7.0 218.3 152.8 642 1259 233

9 5.6 - 568 168.0 262.8 184.0 - -

10 - - - - - - - - -
11 - - - - - - - - -
12 B0 6.8 11.8 365.8 304.0 206.7 1591 3122 578

Total o ' 3.485

Note :  ¥1 refer to page C-b, Appendix-I, Master Plan Report
- *2 referto page C-20,-do-
Pump capacity 11,592 m3/min x 60 min/ 130 ha == 0.54 mm/hr
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Basic charge 45 kw x 2 nos. x 15 peso/kw = 1,350
Consuming charge 45 kw x 3,485 hr x 2.5 peso/kw x 1.2%= N70,475
VAT (10% of above) '. = 17,183
Total : | _ 519,008

| (say 519,000)

Note: * loss at transformer, ete.

_  Estimation of Annual Operating Cost by Diesel Engine
Mover The fuel consumption of 100 gr/ps.hr, the annual
operating time of 3,485 hr and the engine power of 72 ps
are applied for estimation of the cost '

Fuel to be required is 30, 231 llt (=72 psx3,385 hr x
100/1,000/0,83) '

Fuel cost 30,231 x 5.06 peso/lit = 152,969 pesos

Other oil charge (5% of Fuel cost)

152,969 x 0.05 = 7,648 pesos

The total annual operating cost is, therefore, 160,617
pesos

-  Deecision of‘ Prime Mover :
Based on the above study, the prlme mover of diesel
engine mover system will be applied for this plan.

b) Irrigation Canal

-~ Systematic diagram of irrigation system
The systematic diagram of the irrigation system is shown
in Figure 4-1, '

FIGURE 4-1 SYSTEMATIC DIAGRAM OF
IRRIGATION SYSTEM (BULAO AREA)

Gandara River -

A =102 ha M.C A= 130ha M.C
Q = 0.333 _ ¢ Q = 0.388 -
A=18ha
Q=0.053 | .. Cranal
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e)

Sapinit :
River

Irrigation Canal
The total lengths of the proposed main and lateral

irrigation canal are 2,670 and 2,050 m, respectively.

the maximum design discharge of 0.386 m3/sec will be
required.

Drainage Canal

Systematric diagram of drainage system

The systematic diagram of the drainage system is shown in
Figure 4-2.

FIGURE 4-2 SYSTEMATRIC DIAGRAM OF
DRAINAGE SYSTEM (BULAO AREA)

Main
' Drainage
Existing Creek Canal A =300 ha
«— . &= MDC Q = 4.20cms ex.) cms : m3/sec

. 8ize of Drainage Canal

Design discharge 4.2 m3/sec
Length 1,100 m

4) Bulao South Area
a} Pump Facility

Selection of Pump Type

_The beneficial area is submerged during the heavy

rainfall period caused by typhoon, ete. The freguency of
inundation is less than once a year, The fixed pump
station facility against this inundation will be costly
and not economical due to big investment Ffor civil works.
In this area, each irrigation area is as small as 10 to
20 ha. On the occasion of this situation, a removable
or portable pump in small scale will be suitable. The
po’rb'a'i:)le pump is moving up during the : period of rainy
Season;_bedause of unnecessary irrigation water and high
possibility of fiood occurrence. The total water head of
1% m have been c¢alculated based on the section and
delivéry wabter level and the friction loss on the
delivery pipe.

1-



Daily Net
W. Req’t

Month (mm/day)

Discharge of Pump : :
The average irrigation area of 15 ha requires 57 lit/sec,
The maximum operation time is 20 hours a day. The total
discharge is 4.32 m3/min.

Number of Pump

Two (2) sets with the same capacity of pump equipment
will be proposed to reduce the operabion cost The pump
capacity of each set is 2.16 m3/min.

Design of Pump Diameter

{the sawe as Bulac area)

Prime Mover Type |

The diesel engine prime mover type is recommendable
because of no electricity and movable type of pump. the
required power of the mover has been = ecalculated at 10

pPs.
Total annual operating hours
W.R *1 _.Monthly Net . Gross Ope-

for Monthly Monthly Effective =~ W, W. ration -
L.P Total Total Rainfall Rainfall Req't Reqt Time

1 4.2 - 42 1302 234.4 159.4 - - -
2 517 - b7 1598 147.0 100.0 59.6 116.9 136
3 53 - 5.3 1643 1391 90.0. 43 1457 169
4 6.8 - 6.8 204.0 109.9 769 1271 2492 290
5 1.5 8.7 16,2 502.2 168.2 117.7 3845 753.9 817
6 6.4 - 64 1920 203.5 142.5 49.5 971 113
7 8.9 - 6.9 2139 246.3 172.4 415 81.4 95
8 7.0 - 70 2170 2183 152.8 842 1259 146
9 5.6 - 56 168.0 262.8 184.0 - - -
10 - - - - - - - - -
11 . . .- - - - . -
12 5.0 6.8 118 365.8 304.0 2067 15691 312.2 363
Total C 2,189
Note :  *1 refer to page C-5, Appendix-1, Master Plan report

*2 vefer to page C-20, - do

pump equivalent capacity = 2,160 mslmm x8 sets x 60 min/120 ha = 0.86
mm/hr

Estimation of Annual Operation. Cost of Pump : -
Based on the hourly fuel consumption of 100 g/ps.hr, the
total annual operation hours of 2,189 hr, the required
prime mover of 10 ps and required number of pump of eight
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_ {B) sets, the btotal fuel consumption has been calculated
Cat 21,099 1it. The annual operation cost including the
other 01l costs (5% of fuel cost) is 112,099 pesos (the
price of diesel oil of 5.06 pesos/lit).

b) Irrigation Canal
"~ Irrigabtion Area by Block

Block No. 1 2 3 4 5 6 7 8  Total
Irri. area 128 202 209 113 112 140 169 127 1200
Canal length{m) 490 500 870 790 K10 750 860 750 5,520
D.M.R (1ps) 52 81 84 146 45 56 68 51

Pump (set) 1 1 1 1 1 1 1 1 8

-  Systematic Diagram of Irrigation System
The systematic diagram of the proposed irrigation system
is shown in Figure 4-3.

FIGURE 4-3.. SYSTEMATIC DIAGRAM OF IRRIGATION SYSTEM
{(BULAO SOUTH AREA)

Sapinit river —
7 .
ey Irri. block ® Irri. block @ A=12.8
-— S o | O s
Irri. block ® Irri. block @
A=20.9 o o A=113
—ad4 | PR LITTRL TSI Y
Q=84 | | B i PR
1
A=1401 lrri. block © Irri. block & Am112
o P o | 6. e =11.
Q=566 | Q=45
. 3 8
169 Irri. bloek @D Irri. block ® Y
_ g Sp— S © | G [F
Q=68 Q=51
o Legend T
© Portable Pump :
Delivery pipe

] Delivery Tank
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4-3-2. DESIGN OF FARM-TO-MAR_KET'ROAD '

(1) Route Selection _
The route of mads to be constructed is re\rlewed taking economic

advantage and stability of topographic conditions into consideration.

The road has functions of farmlng and common use. On the. other hand,
‘the route of roads to be rehabllitated is basically traced bhe existlng
route with small route changes at a part of the roads and with
modification of vertical gradients of the roads for safety driving of

vehicles and easy operatlon and maintenance works,'

(2} Wldth of Road

The road widths of 3 5 .m in lane width and of 4.5 m in total
road width are designed for passage of a carabao cart and a light weight
truck such as a pickup truck, a jeepny, etc. as shown in the following

figure. S
Passage of a Carabao Cart -
and a Light Weight Truck

! Total Road Way lﬁd

O;EJT_" Lanedet}} als ]
/////// DLQ,H;JJQ ,_G BO 120

Light WeightTruch Carahno Cart

(3) Pavement

Gravel pavement is applied taklng economical constructlon cost
materials available near the Projeet area and  roads passable even
during the rainy season ihto consideration. Furthermore, concrete
pavement shall be applied at the section of a sbteep gradiént_(Slope =
12%) for the safety driving. The typical sectioﬁ is shown as follows.

—
=

1 - /,m.ft-
—— —te —m [ pd e e e T e ;
_r.

Embankment

_Agg Sub- Base Course t = 0.15m

L_I}_gg.Base Cogrse t=016m

Replacement with suitable soit

.



~ (8) Bridge

| o The foundat ion of the proposed La Paz bridge is the silty clay
'layer and not enough to support the heavy loads of the bridge. One span
truss bfidge, 70 m span length, at this foundation has been selected
'aften_'studying _thé ‘bridge type on economy, easy operation and
maintenance, fine sight and reliable construction method as summarized
in the’félidwing comparison Table. The Blanca Aurora bridge with one
span truss of 40 m span length has been selected after studying the sane
manners as the La Paz bridge.

(5) Road Structure at Lower Eievation Area

~ The road height of 0.7 to 1.0 m above the natural ground surface
will be de31gned where the road is aligned at the louwer elevation area
such“aé_a baddy field, an uncultivated area, etc., The flood will flow
down at 0.8 to 1.0 .m' over the proposed road surface. The grouted rip-
rap walls wibh'a side slop of 1 : 1 will be planned for protection of
the road agalinst flood. The necessary length of rip rap protection
‘works at the both sides, the upstream and downstream portions of the
road, will be placed to prevent the road facilities from erosion caused
by overflow during the flood.

4-3-3. Village Water Supply Facilities

1) Water Service Area and Service Population

The water service ares consists of 15 barangays in the San
Jorge municipality. These barangays are mostly located along
the proposed transmission pipeline from barangay Tomogbong to
poﬁlaciqn of 3an Jorgé° Barangays La Paz and Monbon, located
at the right bank of the Gandara River, are also served water

aeross the River. The service population of the village
water supply facility is plamned at 11,259 or 1,920
households forecasted at the year 2007.

2) Water Demand _
_Thé water demand consists of farming water of 438 m3 per day,
or equivalent to 53 percent of the total demand and domestic
water_df 395 m3 per day or 47 percent of the total. The
total demand is, therefore, 833 m3 per day. The farming
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3)

4)

5)

water will be also served to the Gandara Seed Farm and the
trial farm of SNAS, The daily maximum demand will be 1,083
m3 per day using the daily peak factor of 1.3,

Intake Facilities

The waber source is the Binubucalan spring which has a
sufficient discharge throughout the year. The waber quality
is in compliance with the Philipﬁine drinking water standard.
The intake facilities will consist of two intake bozxes,
intake pipeline, and receiving well, The intake box wWill be
made of stainless steel pipe with a diameter of 1,500 mm.
The intake pipeline made of ductile cast iron pipes with a
diameter of 250 mm and the length of 1,120 m connects the
intake boxes and the receiving well and conveys about 1,260
m3 per day of village water from Binubucalan spring to the

receiving well in Tomogbong. The receiving well of concrete

structure will have about 60 m3 of effective volume and be

equipped with measuring device of quantity of intake water

and chlorination equipment.

Transmission Pipeline

The water will be transported to the service area by a
transmission pipéline Wwith a diameter of 200 mm, The
pipeline consists of a ductile cast iron pipe of 2,800 m in
the length and a fiberglass reinforced plastic mortar pipe of
10,000 m in the length. The pipeline will be mainly placed
under the existing road.

Distribution Facilities

The distribution pipelines will be branched off to all
barangays from the transmission pipeline except for San Jorge
poblaéion which will be supplied from the San Jorge
distribution reservoir, The distribution reservoir of a
concrete structure will effectively function to meet the
daily peak demand and the capacity will be 260 m3. The
distribution pipelines will be connected to village communal
faucets in all barangays mentioned before. The pipelines
with 25 to 150 mm in diameter have a total length of 7.4 km.

7.



The total number of public faucets is thirty for the whole

gervice area.

4.3-4, Operation and Maintenance Plan

The ordinary operation and maintenance works are important to
keep  the irrigation and farm-to-market road facilitlies in good
conditions. The number and scale of procurement will be détermined in
consideration of the number and scale of lthe ‘existing equipment and

equipment requested.

(1) lerigation

Operation and maintenance works of the irrigation facilities in
the four (4) proposed areas with the service area of 290 ha in total,
congist of the ordinary 0 & bf works of the main, lateral irrigation
facilities included O & M roads and the rehabilitation works of " the
facilities damaged by unexpected typhoon and/or flood. Even in case of
the former one, the manual operation works takes much time to repair the
facilities such as canals and O & M roads, long time discontinuations of

waber supply results in farming works late or impossible.

The O & M works of the on-farm facilities should be shouldered
by the farmers themselves. Taking into consideration the number and
scale of the existing equipment held by the NIA provinéial office and
the scale of the proposed irrigation facilities, the big scale of
equipment will not be necessary and the medium and small sbales of
equipment will be more suitable for those works, The later scales of
equipment can reduce and save the operation and maintenance costs, And
the present operators of those equipment do not need the additional
training on operation and maintenance of equipment. They can apply the
present technique to operate and maintain those equipment and ean

operate them in the proper condition.

The dump truck and tractor shovel are necessary for cutting,
loading and transporting the construction materials, mainly earth and
gravel materials. The bulldozer and motor grader can spread and compact
those materials in effectively. For excavation of earth and rock, the
backhoe and hand breaker with a compressor are good for excavating and

breaking soils and stones. The pick-up truck ean transport various and

STR -



necessary construction materials. For surveying, designing, drawing and
egtimating the volume and costs to rehabilitate the facilities, the
survey equipment are effective., For research and investigation of the
site to be rehabilitated and maintained the facilities, the UWD car is
necesSary. In order to achieve the above O & M activities, the

following procurement will be required.

Procurement for Irrigation Facilities

Name of Equipment Specification Number
Cutting, loading and transporting works .
Tractor shovel 0.4m® 1
Dump truck 6.0 m®, diesel 1
Pick-up truck 1.0 ton, diesel 2
Spreading and compacting works
Bulldozer 6.0 ton 1
Motor grader Blade width 3.1 m 1
Excavation works
Back hoe 0.6 m* 1
Hand breaker 40 kg class, air compress type 2
COMPressor w/Engine, portable type i
1.4 to 2.0 ¥/ min
Investigation and research works
Station Wagon 4WD, 5 to 6 person 1
Survey equipment
Electronic distance meter w/ prism, case 1
Theodrite wi tripod 1
Auto-level w/ tripod 1
Road stadia, aluminum, 5 m 5
Pole aluminum, 3 m 5
Measuring tape Eslon, 50 m 1
- ditto - Eslon, 100 m 1
Planimete Manual 1

{2) Farm-to-market Road

The proposed length to be operated and maintained is 14,4 km in
total,
rehabilitation one.

including of 6.6 km of new construction roads and 7.8 km of
The necessary periodical Q & M of the said roads
will be done once a year, and the partial maintenance will be done two
The 0 & M
for the proposed roads, are selected as

to three times a year at the place damaged by flood.
equipment'which are necessary

follows.
. Machinery Specification Unit
Bulidozer 15 ton, 150 HP 1
Motor Grader 110 HP, Blade width = 3.1m 1
Dump Track 6 ton land, 170 HP 2
Backhoe 0.6 cum, 110 HP 1
Vibrating Roller Hand-guide type, 1 ton, THP 3
Pick-up Truck 1 ton load ' 1
Submergible Engine Pump Portable type, $100 mm, 7.5 HP 4
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4-3-5 Basic Design Drawings

The necessary drawings of the basic design are listed below,

DRAWING LIiST
DRW. NO. TITLE
WS- 001 IRRIGATION FACILITIES
GENERAL LAYQUT OF BULAO AREA & BULAO SOUTH AREA
WS-002 IRRIGATION FACILITIES
GENERAL LAYOUT OF ATURORA AREA & QUEZON ARE A
AND BULAO PUMP STATION
WS-003 IRRIGATION FACILITIES
INTAKE FACILITIES FOR AURORA AREA & QUEZON AREA
WS- 004 IRRIGATION FACILITIES
TURN CGUT & DIVERSION WORKS
W85-005 FARM -TO - MARKET ROAD
PLANS OF QUEZON~CANTAGUIC ANDBULAO~LA PAZ
WS-006 FARM -TO - MARKET ROAD
LONGITUDINAL PROFILES OF QUEZON - CANTAGUIC AND BULAO
~TLA PAZ
WS-007 FARM -TO- MARKET ROAD
LONGITUDINAL PROFILE OF BLANCA AURORA
~BUENAVISTA ANDSAN AGUSTIN~POLOGON
WS- 008 FARM - TO - MARKET ROAD
TYPICAL CROSS SECTION OF ROAD & CROSSING WORKS
WS-009 FARM -TO - MARKET ROAD
LA PAZ BRIDGE
WS- 010 FARM - TO - MARKET ROAD
BLANCA AURORA BRIDGE
WS-011 FARM - TO- MARKET TOAD
RESTORATION OF BUENAVISTA BRIDGE
WS-012 VILLAGE WATER SUPPLY
GENERAL LAYOUT OF WATER TRANSMISSION PIPELINE
WS-613 VILLAGE WATER SUPPLY
BINUBUCALAN INTAKE & TOMOGBONG RECEIVING WELL
WS-014 VILLAGE WATER SUPPLY
SAN JORGE DISTRIBUTION RESERVOIR
WS- 015 VILLAGE WATER SUPPLY -1 _
LONGITUDINAL PROFILE OF PIPELINE (BINUBUCALAN TO TOMOGBONG)
WS- 016 VILLAGE WATER SUPPLY -2
LONGITUDINAL PROFILE OF PIPELINE (TOMOGBONG TO STA. 2 + 400)
WS5-017 VILLAGE WATER SUPPLY -3

LONGITUDINAL PROFILE OF PIPELINE (STA. 2+400 TO BULANCA AURORA)
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FARM-TO-MARKET ROAD PLAN OF QUEZON - CANTAGUIC
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FARM-TO-MARKET ROAD
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44, IMPLEMENTATION PLAN
4-4-1. Construction Condition

(1) Physical Condition

 In.-'the Project area, it rains throughout the year, and there is
':ﬁo dby season as said in general. The rain is shower in the type and
very seldom lasting over the day. However, when the area is affected by
{typhboh, the flood take place with high frequency. Thereby, it is
absolutely essential to take care to control the construction progress
‘and‘déily works as well as in the construction of bridge and washing out
;ofnembanked materials. As a matter of fact, from a statistic data of
' damages, the month so often suffered from the flood is November.

(2} Socio-economic Condition _ . _
The purchase of construction materials is commonly made by cash.
'Seéiﬁg,that.the materials is sometimes in short supply, the procurement
*éhall be scheduled with enough stocks before the construction.  In- this
schedule, the-flbor area of warehouse and stock capacity of fuel - tank
may be'.increased; It is unavoidable. to procure the parts of

construction eqﬁipment and major materials from Manila.

The condition of electric supply, water supply, transportation
and télecommunication are insufficient in the Project area so that the
related facilities, such as generator, well, radio communication, enough

" number of vehicles, etec., will be required.
4-4-2. . Implementation Plan

(1) Mode of Construction and Procurement
‘The construction of various project component included in the
integrated area development project in the Philippines have formerly
" been  executed  for each project component by the agencies related to
. their fiéld”of works, respectively. The integrated area development
.'project offices have coordinated and monifored the progress .of each
‘component works and managed overall project implementation.  However,
. .the construction works of proposed'projeet ghall be implemented by one
contract work, taking into acdoﬁntrsystem of the Grant Aid Program and
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facility of the progress control. On the other ,hand,' the wWorks
undertaken by the Government of the Philippine will be implemented under
the management of NIA for the construction of on-farm facilities and

DPWH for the communal faucets of village water supply, if required.

The construction of facilities and procuﬁement of -equipment,
which are undertaken by the Japanese Government, will be made by the
open competitive bidding among the Japanese general contractors and
commercial firm, respectively to afford an opportunity of bidding fairly
and evenly. For claiming the reasonable and secure construction and
procurement, the pre~qualification of bidder will be conducted before

bidding,

(2) Organization and Management

The executing agency for the implementation of the Project is
the Provincial Government Office of Samar, HoweVer, for this Project
implementation, the new organization will be established because of
large scope of works and several implementing agencies involved.
Therefore, the Project Management Unit (PMU) for the Agricultural
Development and Promotion Project in Western Samar will be placed under
Samar provineial government office, which will be directly responsible

for day-to-day works in the Project site.

PMU for ADPP in Western Samar will be organized with technical
staff dispatched from the related agencies under the Project Managér and
responsible for carrying out land acquisition, construction supervision
of Grant Aid Project, coordination and monitoring of the 'works
undertaken by the implementing agencies, preparation of operation and
maintenance manual and others related  to the Project. The works
undertaken by the implementing agencies will be dealt with by the

respective provincial offices. (See Fig. U-4)

In addition, for the purpose of strengthening administrative and
technical aspect of provineial office, the technical committee composed -
of representatives of the line agencies in Region-VIII will also be
organized to make recommendation to the Governor in. regard to the
Project implementétion and -management on the technical aspects. - The
line agencies will involve NEDA, DPWH, DA and NIA.
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4-4-3. Construction and Supervisory Pl.an'

(1) Detail Design Engineering _ _

The scope of works for detail " design 'engineering services
includes the detailed design of canals, ro’ads,'_'pipeline and thds__e
related structures, preparation of contract documents,' specif‘ication and
drawings and assistance staff of the executing agency in the pre-
qualification, bidding, bid evaluation and contracting.

The servieces will be undertaken mainly by Japanese consultants
due to the time constraint though the local consultants are available
and active in the Philippines. The engineers and experts may be
required in Team leader/agricultural development, design _engineer's fo'r
canals, roads, pipelines, general structures, water Supply 'struot.ur'es,
and steel bridges, experts/specialists for the preparation of contract
documents and specifications for eivil works, steel bridges - and
equipment. In addition, the route surveys for: irrigation and drainage
canals, farm-to-market rqads and water supply pipeline, and topographic
surveys for major structures, and geological exploration for. the
foundation of major structures and roads, are necessary for preparing

the detailed design of the facilities/strucbures.

(2) cConstruction Supervision

The Japanese consulting engineers will bé employed for the
construction. progress, quality and guantity .con'tr'ol, and certification
of payment for the accomplished works and coordination of progress
between the works undertaken by the Philippine Government and under
Japan's Grant Aid Program during the eohstmction period. The tean
leader/chief supervisor will be assigned through out the construction

peried.
4-4-4. ProcurementPlan

The major materials such as cement, steel bar and others
manufactured, are available in Manila but limited in -the kind, .quality
and guantity in the Project site. Therefofe',- the major materials and
parts of equipment, except 'spec':'ial- niaterials, such as major pipes for
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the water supply, shaped steel mabterials, speecial purpose gquipment
ete., which those will be procured from Japan, éililbe?brdught in from
Manila, -Theréof, the equipment/materials,'which'may be in lower quality
and/or high price, such as valves, pumps, enginet'elebtric apparatus,
ete., will be also brought into the Philippines from Japan.

The parts of equipment and-métefials, which may be requiréd_for
the operation and maintenance of thé facilitiés completed under the
Project, will be available in Manila but may take time for the
pfocurement because of.distance away. Therefore, it may as well procure
the parts of equipment good for about five(S)-years operation at. the

time when bidding those equipment.
4-4-5. [mplementation Schedule

The maximim period required for the detailed design and pre-
construction works, including contracting consulting_services;-detailed
design engineering services, pre-qualifiéation, prefbiddingfarrangemeht,
bidding, evaluation of bid and contfacting of conétfuétion works, after
the effedts'of Exchangé of Notes between hoth the governments will be
only six(6) months. Thereafter, the oonsbruction-period will be allowed

within 12 months, as one fiseal'year‘é_project.

The project, however, had bette?'implement over two (2} fiscal
years, taking into account the sequence of installing two (2) Truss
steel bridges, repair of Buenavista bridge to make it passable for the
construction equipment and land acquisition to be secure for the
construction of new road, between Quezon and Cantaguic. Those project
works programmed for two stages and the implementation Schedﬁle
including engineering service are illustrated in summarizd in Table -1
and Fig. Y4-5, respectively '
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TABLE 2-1. PROJECT WORKS PROGRAMMED FOR TWO STAGES

Ttem

Project works

Total

1st stage

2nd stage

1. Irrigation Facilities

(1) Quezon Area 1 - diversion dam 1-diversiondam . _—
(22ha} 1,090 m-Irr. canal {1,090 m - Irr. canal —
(2) Auroa Area 1 - divers,ion dam 1-divers,ion dam —
(18ha) . 1,655 m - Irri. canal | 1,656 m - Irri. canal —
(3) Bulao Area 1 - pump stations 1 - pump stations -
(130ha) 4,720 m-Trr. canal | 4,720 m - Irr. canal —
o : 1,110 m - drain. canal} 1,110 m - drain. canal —
(4) Bulao South Area 8 - pump stations 8 - pump stations -
(120ha) 5,260 m - Irr. canal {5,260 m - Irr. canal -
2. Farm -to- maket Roads
(1) Bulao ~'La Paz 0.5 km - road length | 0.5 km - road length e
{to be constructed) 1 - bridge (New) 1-bridge (New) -
(2) Quezon~Cantaguic 6.1 km - road length — 6.1 km - road length
(to be constructed)
(3) Blanca Aurora~ 4.1 km - road length — 4.1 km - road length
Buenavista 1 -bridge (New) — 1 - bridge (New)
(To be improved) 1 - bridge (Repair) 1-bridge (Repair) -
(4) San Agustin~Pologon | 8.7 km -road length | 3.7k - road length
(To be improved)

3. Village Water Supply

1 - intake facility
13.9km - Pipeline
1 - Reservoir

1 - Reservoir

1- intake facilities
13.9km - Pipeline

4. 0&M Equipment
(1) For Irrigation
(2) For Roads

1 - package
1 - package

1-package
1-package
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FIGURE 4-5 TENTATIVE PROJECT IMPLEMENTATION SCHEDULE
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4-4-6. Scope of Work _
(1) The Works Undertaken by the Government of Japan .

1)

2)

3)

§)

Construction and 1mprovement of four (H) 1rr1gatlon systems"
covering an area of some 290 ha in the total ' -
Construction and improvement of  four: (M) llnes of farm—toa
market roads totaling about 14.4 km_;n the_length '
Provision of village water supply facilities along the
Gandara rlver from the water source of Blnubucalan spring to
San Jorge reservoir

Procurement of 0 % M equipment for hhé irrigétionisystéms

and farmntoemarket roads

{(2) The Works Undertaken by the Government of the Phliippmes

1)

2)

3)

4

5)

6)

IR,

Land acqulsltlon and compensatlon of right- of-ﬂay for the
construct;on of irrigation facllltles, farm-to-market roads
and village water supply facilities, coStihg about 3.99.
million pesos L '
Construction of on—farm-facilities_in the'ifrigétibh.systems
and minor works, costing about 0.47 million_pesoé
Construction of communal faucets, as required, costing about
5.26 million - | o
Payment of commission fee for'banking-servicés and duby, tax
ete. under the system of Japan's Grant Aid Program, costing'
about 1.17 million pesos ' | . o

Construction of access roads for the structures of village

water supply component, costing about 1,59 ﬁillién pesos

Construction of fence, gates, ete, for the_ﬁumpiﬁg station,
cosbing abouﬁIO.BN million'pesps | '

16.27 million in the éotal pesos 1nciudxng contlngencxes
shall be prepared for the suoject works - -

Note : The Import tax and other charges for the equipment and

materials to be procured for the Project are not
included in the botal costs. : C
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