2.3.24 Road and Bridge Plan and Design

1 Dcsngn pohcy
The design policy of road & bridge are followmg

- Two existing Barangay roads in the irrigation arca will be improved in the project. = New
construction of the access road to the proposed resettlement arca is also planned.  The
proposed roads are paved with gravel in principle, however, in the case that longitudinal
slope is morc than 9%, concrete pavement will be intended, to ensure all-weather traffic.

- The roads around the reservoir will be used for reserveir management, forest managemient
of water source, access for afforestation, and convenience of faﬁner’s daily lives. The
location of the route will be selecied taking such factors into consideration. Sincc the
roads are t0 be newly constructed or improiacd around the reservoir, they arc being
designed from viewpoint of safety for disaster prevention and protection of the

environment.

- For the road design, the detail specrf' ications (width, load, structure, etc.) will be decided
. based on the c\pected traffic volume, and the road standards of the Phlllppmes

2 Design cross section of 1oad
The design cross section of the proposed road is considered as follows.

Road classification Width (effec*iivef!oial) Design speed  Road surface - Longitudinal slope

Improvement of existing road - 40/50m - 30km/h ° Gravel pavement D B0%
. _ « _- %« " Concrete pavement more than 9.0%
Roads around reservoir . 3040 20 km/h - Gravel pavement 10.0%

The standard cross scction of the proposed road is shown in the attached cross-section drawing.

3 Selection of road improvement route

‘Thee are four Barangay roads in the prO_]CCl area. Based on the current conditions of the road
network and the survey dotails, Cato to Bamban access road (3.5 km), which is relatively poor and
strongly requested by residents for repair, an_d the road from PSU Infanta Campus to the San
Fetipe River (1.2 km) will be selected as major' sections for improycmcnt. ‘These roads can be
utilized as construction access roads for the project implementation and are considered effective.
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There is no exisling road to connect Bamban Barangay and the proposed resettlement arca, - New
construction of this road covering 2.5 km (1.9 km newly constructed, 0.6 km improved), which is
indispcnsable for the future, will be planned. Three Baranga) roads arc selected as the

improvement road.

(Improvement plan]
- Road improvement plan
* Improvement scction - .. - 3routes, - 53km
¢ New construction section: - ... - . - Lroute, - . 1.9km

- Related structurcs o SRR
» Road bridge (18 in span) - .. 2places
* Submerged bridge (for crossing San Felipe River): 2 places

- The reasons for sclection of the roads are as follows.

(A) Cato to Bamban access road (Improvement)

Along this road, there are Cato and Bamban Barangays consisling of approximately 50
farmhouscs and 150 ha of paddy ficlds. Since the Cato Bamban primary school is located along
the national road, approximately 30 schaol children are using this road.  The traffic condition is
shown in the following table. : '

Use Traffic condition Daily traffic volume
1. Regular bus service 5 to 6 jeepney shuttle services per day 10 cars/day '
2. Rice transport (1ainy season) Approximately 450 tons of rice are 24 carsfday
, transported (by 2-ton fruck)
3. Farming traffic o Traffic for 100 ha of agricuitural fields 50 cars/day
' " {motorcycles, hand tractors etc.) ' -

4. Use as rural road Ladies going-out for siopping using 20 cars/day

- _ : : tricycles {auto-taxis) : . : T
5. School road Approximately 30 school chlldren going 60 persons/day

. ta school and coming home ,
6. Construciion access road Used for conslruction under the pl’O_]ECt

(B)  PSU Infanta Campus to San Felipe road (improvcment)
- - Rural road to lead to Pita Barangay.
- Bamban intake weir maintenance road. -
© - Access road to the dam sile to be constncted,
- Connecting road to the roads around the reservoir.
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Use Traffic condition - Daily traffic volume |

1. Use as rural road *~  Rural road of Pita Barangay 20 cars/day

2. Agricultural Products Agricultural products are transported from S cars/day

transport : approximately 50 ha : )

3. Farming traffic - - Traffic for 50 ha of agriculiural ficlds 25 cars/day
L ) (motorcycles, hand tractors etc.) : :

4. O&Mr0ad 7 O&M road for the dam and the mtake weir 5 cars/day
o ete. - L

5. Access road for the Young tices arc transplorfcd. : 5 persons/day

afforestation o ' o ' o

6. Construction accéss road Used for construction under the project

(C) Bamban to Resettlement area road (partially new, pardially improvement)

- Theroad runs in the middle of the project area, and connect the right and left sides of

the San Felipe River. :
- Connecling road between Bamban Barangay and the proposed rcscttiemcnt area.

- Access road for future reseltlers to go to Infanta.

Use - Traffic condition Daily traffic volume
1. Regular bus service 5 to 6 jeepney shuttle services per day 10 cars/day '
2. Usecasruralroad = Ladies going-out for shopping using 30 carsfday
o o . . tricycles (auto-taxis) :
3. School road Approuma(ely 40 school children going 80 per50ns/day
to school and coming home
4. Construction access road Used for construction under the project

(4 Design of Bridge
The Cato to Bamban access road, which is planned for the project, has two bridges. Both are
18.0 m long wooden bridges crossing creeks. The wooden girders are partially rotten, and it is

very dangerous to go over the bridges.

As for the foundation, there are middle o hard clay layers as main components until the depth of
20 m, and, excepling a certain part, relatively good bearing layers of N-value = 20 to 40 are
formed. Since this road is an inter-village connecting road for comparatively light traffic, the
bridges will be specified as class 2 (T-15), and the cconomical box culvert system (the construction
cost is 50% of thc‘bn'dge type) which ground rcacti(jn is small will be employed as a bridge.

For crossing the San Felipe River, the submerged bridge system which enables traffic 350
days/ycar based on the past river data (15 days per common year is more than 5.0 m’/s), will be

employed.
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(5) . Construction of roads around the rescrvoir

The crest of the dam is planned to be constructed at an clevation of 57.0 m. The river basin arca
is approximately 23 km’.  The geographical features of the reservoir arca include relatively gentle-
sloped hilly Jand with several ridges of 100 to 300 m clevation.  Excepling the forests in valleys,
most of the arca is covered with grass. Thercfore, afforcstation is going on in some pait. In
this project, on the right riverbed side, utilizing the existing mountain woodtand paths leading
along the ridges, a connecting 10ad along the ridge on the left riverbed side will be planned Ficld
reconnaissance will be performed based on a 1/5,000 topographical map, and cfforts will be made
to sclect a safe and economical route that can proterct the natural environment and protect against

disaster with the least possible cutting and embankment of soil for construction.
The construction plan are as follows.

- Road construction plan

-+ New construction section - 134 km
* Reconstruction section @ - - 3.4 km
Totat : 16.8 km
- Related struchures S S - : : R
*Submerged bridge - : 3 places (at San Felipe river and its blanch)
« Crossing conduit : - approximately 10 places (at crossmg plaoes of

mountain stream)

(6) Design Drawings
The drawings for the basic design of road & bridge are shown in the Fig. 2.3.2.4-1 to 2.3.2.4-4,
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Section of Connection Road for village
(Barangay Road)

Grevel surfacise 1=10¢cn

‘Maintenance Rozd of Reservoir
(Around Reservoir Road)

Crevel sucfacing  1=100m

BASIC DESIGN FOR INFANTA IMPOUNDING {RRIGATION
AND ENVIRONMENTAL IMPROVEMENT PROJECT FIG.23.2.4-1 STANDARD SECTION

OF ROAD
JAPAN INTERNATIONAL COOPORATION AGENCY
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2.3.2.5 Post-harvest Facility Plan and Design

After completion of the project, considerably increased rice production is cxpected in cvery
Barangay, both in the rainy and the dry scasons. To comply with such increased production, an
additional request is applied by the Infanta Municipal Government to preparc a solar dryer
(concrete pavement, 25 m wide x 35 m long) in every Barangay. '

As the result of survey on the situation of solar dryer, there are some existing solar dryers in the
municipality, however the capacily is not enough even at present.  Therefore, road surface which
is paved, and school yard are used as a solar drier.  Utilization of the road make trouble for the
tralfic as well as so danger. The shortage will be more scrious after the project which can
remarkably increase the rice production. Because there are approximately 60 to 200 ha of rice
fields at each Béra_ngay respectively.  Therefore it is considered necessary for providing the

additional solar dryers.

This facility is 875 m® (25 m x 35 m) per location, or about two times as large as a standard
basketball court area. A solar dryer capacity of approximately 200 gavan/day can be expected.
Assuming that harvesting period is approximately 20 days, husk collected from paddy fields
equivalent to 2.5 ha to 3.0 ha/day x 20 days = 50 to 60 ha, can be dried. Since it statis raining
unexpectedly during the rainy season, a simple storage {approximately 5 m x 8 m) will be
nceessary near the drying facility.

[Facility plan]
Solar dryer: Concrele pavement (approximately 15 em thick) at 8 locations
875 m* (25 mx 35 m)
furnished with a simple storage {approximately 5 m x 8 m)
Location of proposed facilities are shown in Fig. 2.3.2.5-1.

As a sccondary benefit, when the solar diyer is not used for its primary purpose, it can be used for
recreation and sporls aclivities at each Barangay., The facility is eamncstly requested by the

farmers.

After oonipletion of the project, rice cultivation area will be 1,280 ha during rainy scason and 760
ha during dry season respectively.  Its harvesting period of each Barangays will be different a
little, on the whole, 40 days on March (30 days) and October to Deccmber,  Solar diyer facilitics
are necessary in the period.  Assuming that drying capacity per day is 3.0 ha, the annual using
day of the each facilitics arc as following.
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‘Name of Barangay Cuiltivation arca (ha) Annual using day of new solar dryer facilitics

) Rainy scason  Dry scason  Rainy scason  Dryseason  ~ Total -

- 1. Bamban 417 - 248 . 40 - 30 70

2. Nangalisan - 154 - o1 . - 40 - - - 30 - - -170

3. Maya 117 70 - 39 24 -~ 63

4, Doliman 216 128 40 40 80

5. Potol 140 - 83 . - 40 - - - 28 68

6. Patima 99 59 - 33 . 20 © 53

7.Cato 62 37 20 0 13 0 T34

8

.Nayem  : - 180 - 107 - -40 ° - 36 - 76

Location of proposed facilities which arc constructed at each Béfangay, are showh in Fig. 2.3.2.5-
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2.3.2.6 Resetilement Plan and Design

(1) Proposed resettlement area

The proposed resettlemient arca is located on the left bank of the San Felipe River, cast of Infanta.
Soil investigations were pcrfbrmcd at scven places of the rescltlement arca.  The result of
investigation shows that it is possible to turn the land into farm land if an adequate water supply
and fertilization control arc provided. The land usc of the proposed resettlement area are generally
- grass land (95%) cxcbpt for 3 ha of paddy ficld and 10 ha of mango plantation.  According to the
result of the outcrop survey, gravel cover the surface at some place.  However, it is found that the
_ land can turn into farm land by removal of gravel during the fand reclamation. The total arca is
220 ha including the farm fand pfovided for sustainable farming. - The Pangasinan Provincial
Government is planning to distribute to each resettling houschold totaling 2.0 ha to 3.0 ha of
irrigated paddy ficlds and rainfed water cultivation fields respectively depending on the land

condition.

(2) - Expected number of resettler and households
The expected resettler in this project arc classified into the following three catcgones
Approximately 70 households will move to the rcsctticmcnt area. -

a: Those from the submerged area due to dam construction
b: Pinatubo victims (living in Infanta)
- ¢ New Pinatubo victims

A) - Those from the submecrged area due to dam constniction :
There are 20 families living in and around the proposed reservoir arca.  They have to move to the

resettlement arca before the dan construction or impounding.

(B)  Pinatubo victims (living in Infanta) _
There arc approximately 20 households of Pinatubo victims currently lwmg in Infanta It is
planned that they will move to the resetilement arca an carly stage. o

" (C) - New Pinatubo viclims

~ A small number of victims from Zambales are living with their relatives in Pangasinan Province.
Under the circumstances, and to comply with request of Central Government, the Pangasinan
_ Provincial Government has decided to receive approximately 100 victims and the municipality of
_ Infanta is one of proposed locations. In accordance with the capacily of the reseltlement area,
approximately 30 families will be accepted. The Mount Pinatubo Committee (MPC) will invite
agricultural cngagement desiring immigrants in public, and select those who have expericnce in rice
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cropping especially.

3) Land use and cultivation plan

{A) - Landuse plan : . : _
Approximately 220 ha of hilly tand can be prcparcd by the Infanta Municipal Government as

reselllement area, including residential zone and farmland., A 120 ha arca of this will be provided
with irrigation water from the dam {o be constructed under this project.  Another 100 ha, however,
will be a rainfed water agricultural area without gravitation irrigation due to the topographical
condition. The irrigablc area can be used for rice cropping.  The rainfed water agricultural arca
. will be used for pastures, growing fruit trecs (mangoes), and rainfed water rice cropping.

" Vegetable cultivation may be possible, but a considerable amount of fertitizers must be applied in
consideration with the current poor land ferility. Therefore, it does not look economically

: feasible,

Since the entire arca s hilly, terraced paddy fields must be prepared, and cach paddy field will be
long shaped along the contour line. When preparirng terraced paddy fields, fertilized surface soil
should provisionally be replaced, and returned after leveling.  Since there are many gravel, the
usc of heavy machines like bulldozers is desirable to efficiently remove them. - Land reclamation
will be drawn up and executed by the Provincial Government under cooperation of NIA,

(B) Cultivation plan . ,

Rice cropping is the main cultivation at the irrigated arca.  The rainfed water cultivation area is
expected to be used for the cultivation of fruit trees and pastures, and pasturage. The rice
production at paddy ficlds, which may depend also on the fertilizer quantity to be provided, is
reasonably estimated at approximately 70% of that of the custmg paddy fields at alluvium
equivalent 10 2.0 to 2.5 tons/ha. :

Rainfed water rice cropping are already found in some parts of the rainfed water cultivation area,
therefore rice cropping in the rainy scason is also judged possible. Mango trees are already
cullivated, and this item looks promising. Since it takes 8 to 10 years before harvesting frui{s;
however, it is difficult to spread the cultivation of mangoes all over.  Cattle breeding is available
for a quick living income instead. In such a case, combined farming of pasture cultivation and
pasfurage may be beneficial.  Maize and soybean farming, which needs a considerable amount of
fertilizer, is judged unrealistic. In conclusion, the agriculture for living fundamentals covers
paddy rice cropping combined with secondary pasturage, fruit tree cultivation, and rainfed water

agriculture.
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(4) Farming and distribution arca

The Pangasinan Provincial Government plans to use the irrigated area mainly for rice cropping,
and the rainfed water cultivation area for rainfed water rice cropping, fruit trees, and pasture
~ cultivation, or beef cattle pasturage.  Distribution ‘arca is being planned in consideration with the
size that resettler can live on sustainable farming.  The land holding area of 8 Barangays in Infanta
is 1.3 to 1.8 ha per houschold, and farming income is Ps. 100,000 to 250,000. Since the
resettlement area is reclaimed newly, productivity of the land is low compared to the existing paddy
- ficlds. It is proposed, therefore, that the distribution size per houschold of resettler will be
. approximatcly 1.5 haof irrigable land and 1.5 ha of rainfed water cultivation area. This farming
size is calculated on the base of Ps. 215,000 gross income in 19 years after reseltlement,

) Residential zone of zesetiler and its arca

. The residential zone for resettlers should be planned so that the sustainable farmer’s life and
farming can continue.  The residential zone for rescitlers will be located in the southern side of the
- resetilement area in consideration with the obtainment of domestic water (domestic water supplied
from the dam should be distributed by gravity after filtration as well as expenses for maintenance
- should be low), convenicence for social life, and utilization of farming land.

© Minimum 1,200 square meters (30 m x 40 m) per houschold s planncd for the arca of the
residential zone in order to save the necessary living space that resettlers can tive on the agriculture,
in short, including kitchen garden, catile shed, agricultural machinery storage and granary. The
Pangasinan Provincial Govemnment plans following priorities of the resettler.

Phase I People from the arca submerged due to dam construction: - 20 households

Phase If Pinatubo victims (living in Infanta): ~ - .. -~ . 20 houscholds

Phase Il{ Pinatubo victims: 30 households

. Bascd on the above examination of farming, rcsidential space, and the number of reseltiements, the
- land use of the resettlement arca is planned as shown in the following table.

- Land Distribution Plan
Category of fand  Scitlers (family) ~ Arca (ha) family  Tolal Arca (ha)

Scitlement arca 0.12 - 8.4
frrigation ficld 70 1.42 100
Rainfed field 1.42 100
Road & Other - i1.6
Total 220
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(6) - Social infrastructure improvement plan

(A)  Electric power supply :

Electric power supply to fanmers is available at Barangay Sitio Mose located approximately 1 km
from the proposcd reseitlement area.  The clectric power supply to the resettlement area, therefore,
will be extended from here.  ‘The District 1 Electric Cooperative supplics clectric power to the
- resettlement arca, and expenses will be paid by the Pangasinan Provincial Government. The
cstinration of this electric power distribution plan is under preparation. Electric power
transmission lines will be located along the road to be constructed, and indoor wires to each
individual household will be paid in general by the corresponding household. '

(B) Schools .
Children in the resettlement area will go to primary school in Barangay Doliman. = The junior high
school in Barangay Bamban is the ncarcst from the rescttlement area,  The resettlement will not be
executed at once, but extended for a few years depending on the progress of rescitlement. It is
determined that the resettlers from the submerged area have the priority in the Phase I of the
rescitlement plan, and approximately 20 houscholds will move in. Therefore, the municipal
government judges that there is no serious impact (o receive pupils into existing schools. For
Phases Il and Iil, the Provincial Social Welfare & Dcveiopment Office of the provmcml
government is studying an expansion plan. -

) Health and sanitation - S . -

The Health Office in Barangay Bamban is the nearest for health and sanitation of resetilers. The
municipal government recognizes the insufficiency of the current health and sanitation facilitics,
and has applied to the provmmal government for an cxpansion plan. ' o ;

(7 Resettlement plan implementation schedule

In the implementation schedule for the resettlement plan, construction of road and domestic water
supply in the resetllement area will be carried out with high priority. * The Pangasinan Provincial
Govemnment is preparing the following construction schedule. 7
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..+ Implementation Plan of Reselilement

Items 19961 1997 | 1998 19991 2000 | 2001 | 2002 | 2003 | 2004
Land acquisition B
Construction of road '"T'"-' (JAPAN)

* |Construction of domestic waler .1_ _

Distribution of land e——— TN
Cons-truct_ion-of house MPQ)
Conduct of resettlement N SRR N M—
Phase I (Affected farmer) g (20 Settlers)
Phase 1T {Pinatubo victims I) (40 Settie}s) N
Phase 11T (Pinatubo victims If) (A0 Settldrs)
Electric power mm———— .
So;ial:-\}'clfar_e' : R , , . - : _
Finance of Pangasfnaﬂ Province | 3,000(3,0001,000| 3,000] 3,000 3,000]1,0001{1,000 1,00

Notes: Unit on Finance of Pangasinan Province is Ps. 1,000.

Construclion of Japanese Grant Aid

‘Construction of road

mees

Construction of canal works

Construction of domestic water

‘

Construction of dam_

(8) * Altention of movement to resettlement area .
As for the implementation of rescttlement plan, following matter should be paid attention to.

To distribute the farm land and houses for seltlers at once after have finished to

construct roads

- To station a tap for two households at useful places for inhabitants.
- The provincial government should guide the fand reclamation to reseltlers because the

land to be distributed is not farm land with slope,
- The provincial government should support or assist the farming guidance and early

funds.
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The land reclamation and social infrastructure improvement will be carried out by the Pangasinan

Provincial Government.

9 Scopc of works in the project

For constructions under the above resetilement plan, Japan will execute the construction of roads to
approach the reseltiement arca, roads in the residential arca, and domestic water supply facilitics for
the resettlers.  Since the present land can use as rural residential area, therefore, the land
recla.malion' should not be cxccuted. Bccause there is not existing ngailon facility the
resettlement arca, secondary irrigation canals should be constructed in the fumre irrigation area for

smoolhiy farming after rcseulcmcnt

(A)  Domestic water supply pian

(@ - Water supply volume

. The volume of water supply to thc rescitlement arca should cover the total of water for the
population of resettlers and miscellancous use for cattle, ctc. Assummg that a hundred 1mmlgrant
~ houschold (including expected future sctup of branch families), with seven family members per
houschold an the average, 200 lit./day per person is estimated. Approximately 400 lit. /day per
household is estimated for mlscellaneous use (lwcs(ock cleaning watcr for machine, garden

agricultural)

Qmasx. = 100 x 7 x 200 + 100 x 400 = 180,000 (lit./day)
The design purified :water violume (Qy, wiih a10% margip, is célculated as follows. -
1980 (m’/da;')

0.138 {m*/min.)
2.3 (lit/sec)

Qt=180.0x1.1

It

(b} Capacity of facility

(b-1)  [Intake facility . ) s

The dam to be constructed is the source of domestic water supply.  Water will be taken in at the
division facilily that will be constructed at down stream of the inclined conduit. Therefore, the
discharge control valve for the intake facility is set up at the division facility.

(b-2)  Water supply pipe - , o S

The domestic water supply pipe will utilize vmyl chloride pipes. A 150 mm plpc diameter is used
in consideration with the elevation of the water distribution area and the pressure of water supply.
Hydraulic conditions of conduit for the domestic water supply arc as follows,
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I=10.66 x C¢189) x DH8D x Qf-‘-sﬂ

Wf=IxL=18m

where  I: Hydraulic gradient
C: Cocfficicnt of discharge : 130
D: Pipe inner diameter : - 0.15(m)
Q: Discharge : 2.3 (lit./sec)
L: Length of conduit S 3,600 (m)
hf: Friction loss : (m)

(b-3)  Purificd water facility _
The purificd water facility consists of an regulation pond, slow ﬁltcr bed, disinfection facility, and

distribution pond. The capacity of each facility is described below.

<Regulation pond>
The capacity of the regulation pond (Vrr) can be calculated as follows.

Vir=Qtx Mtxa - (m®)
where  Vir: Regulation pond ()
Qt : Design purified water volume  (m*/min.)
Mt : Residentiary time ~ (1.5 min.)
a : Safety factor 5.0
Vir=0.18 x 1.5 x 5.0 = 10.35 m°)

Therefore, the facility is constructed by reinforced concicte as follow.
1.0 m (W) x 1.0 (L) x 1.2(H) = 1.2 (m’)

<Slow filter bed> IR
'The arca necessary for filtration is given by the followmg formula,

A=QyVs oo C L (m?)
where A : Necessary area (m?)
Qt: Design purified water volume  (m*/day)

Vs: Filtration speed (m/day)

Assuming that filtration speed is 6 m/day, -
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A=198.0/6.0=33.0 (m?%)
The structure is as follow.

3.0m(W)x6m{L)x 2.0 _m-(H) x2 pOn-ds =36m’> 1;3 m;
Two ponds are planned, because one is p‘rcparcd a; a sparc for cleaning of ma filtration pond.
<Disinfection facility>

A chlorine agent (sodium hypochlorous acid for tap water) is l_Jscd for disinfection, and the
» injection volume (Ve lit./day) is as follows: . ' ' - .

Ve=Qtx Rx 100/Cx 1/ (lit./day)

where  Qt: Design purified water volume  (m’/day)
R :Injectionvolume -~ = - (ppm) -
C : Effective chlorine density (%)

d : Specific weight of chlorine

Assuming that the injection volume is 1.0 ppm, the cffeclive chlorine density is 6%, and the
specific weight of chlorine is 1.2, the necessary chiorine quantity is as follows:

Ve = 198.0 x 1.0 x 100/6 x 1/1.2 = 2.7 (lit./day) = 1.9 (cc/min.)
<Distribution pond>
Assuming that the volume of distribution pond is amount for more than cight hour of the maximum
daily water supply volume (QUmax) per day and usc it twice, the effective distribution pond capacity

(Vdr) can be calculated as follows:

Vdr = Qmax (m’/day) x 8/24 (hr) /2= 198.0 x 8 /24 /2= 33.0 (in°)

Therefore, the distribution pond capacity will be planned as follows,
6.0 m (W) X 6.0 m (L) x L.O m (i) = 36.0(m*) -
{b-4)  Water supply facility to each houschold

The water supply to cach household are distributed by the conduit from distribution ponds. Pipes
of 50 to 150 mm diameter are uscd so that sufficient water-head is secured at every tap. One
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outdoor type tap with 15-mm diameter will be planned for every two houscholds.

(c) Summary of the facility
The surmmary of the principal facilities based on the above mentioned basic policy and desiga is as

follows.

Facility - Size and Construction
Intake facility . o Intake/irrigation shared valve: 150 mm dia.
Water supply pipe Y Vinyl chloride pipe, 150 mm dia./L = 3.6 km
Regulationpond ~ © V = 1.2 m’, concrete construction
Slow filter bed : V = 36 m® x 2, concrete construction
Disinfection facility : Chlorine injection
Distribution pond : V = 36 m?, concrete construction
Distribution pipe : Vinyl chloride pipe, 50 to 150 mm dia,, L. = 4.12 km
Tap : Qutdoor type, 15 mm dia., at 40 locations
{d) Operation and Maintenance of facilitics

[t is not necessary to operate and maintain from the dam to the tap because of gravity supply.  The
chlorine disinfection need to add the disinfectant several time per year. It is planed that the
opcration will be carricd out by Infanta Municipality and the cost are paid by inhabitants.

(B) Road improvement plan
‘The approach road to the resettlement area will extend 400 m from Barangay Sitio Meso.  Since
the existing road in this zone is extremely poor, it should be repaired. Roads extending 2.09 km

in total in the residential zone will be paved.

Facility Details of Road

Item Road construction  'Width (m) Extension {(m)
1 Approach Road Gravel pavemnent 5.0 400
2 Residential zone road  Concrete pavement 5.0 2,090
3 Bridges Concrete box 4.0 3.0
4 Bridges Concrete box 4.0 1.5
5 Cross stucture of Concrete pipe 500 mm Dia 8.¢
concrete pipe

Since utilization rate of the road in the residential area will be so high, MPC has requested the
concrete paved road for it in consideration of maintenance.
(C) Tirigation canals

- 23.26-9



There is not existing irrigation facility in the rescitlement arca. Sccondary irrigation canals should
be constructed in the future imrigation area for smoothly farming after resettlement.  Four
diversion gates and 3.25 km extension of irrigation canals will be planncd.

Facility of Distribution Canals

No. of gate Length of canal (m)  Structure Cross structure
1 Gate of No.1 600 Earth canal -
2 Gale of No.2 750 Earth canal - o
3 Gate of No.3 950 Barth canal ~ Concrete pipe ¢ 300 (2 places)
4 GatcofNo.d 950 °  Farthcamal Conerete pipe 300 (3 places)
Total 3,250 ' ' o '
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2.3.2.7 Nurscry and Afforestation Plan
({) Afforestation Plan by the Pangasinan Province

The Pangasinan province prepared an afforestation plan in and around the drainage area

of the dam site. The main objeclives of afforestation plan are bfieﬂy explained below:

(a) Environmental conservation and improvement such as waler resousces
cultivation, protection of fauna & flora, forest beautification, and reduction of
natural disaster such as soi! erosion and flood. i

(b) Economic effects by increasing the income of inhabitants from the fruit trees
as well as timber trees. R

(b) Social effects by becdming conscious of the importance Vof environment
conservation through the beautification by afforestation and improvement of

natuarl scenery..

The Province considers that the fo]loWing trees are suitable for planting in the proposed
area. .
(A)Forest tree
(a) V(}:melinar arbdreél (Yemane)
(b) Mah_ogany
- (c) Acacia auficaleafonnes

(d) Acacia mangium :

(e) Teak

() Euca]yiu_s deglupta

(g) Neem tree -

.(h) Narra -

(B) Orchard tree
(a) Mango
(b) Cahew
(c) Jackfruit
(d) Guyabano
(e) Duhat
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(f) Coconut -

- {C) Others
{a) Native bamboo
" {b} Grass (Cogon etc.}

These trees are already comfirmed to be suitable for the natural conditions in the objective

area as they are already planted in the arca and get a good result of growth rate.

The Province prepared the afforestation schedule starting in late 1997 for the first time as
they considered that the nussery by Japanese aide could be constructed in 1997,
However, the Province takes another look at the schedule now after understanding the

present implementation schedule of nursery is in 2000.

After the study and discussion on the matter, the Province eatrusted to PENRO to be the
responsible agency for O & M of nursery as well as afforestation and both agencies
signed on the memorandum for O & M. [t is informed that PENRO can prepare more
budget for the afforestation and and has more experience for the general trees to be
planted in the mountain area. However, the O & M activities will be carried out by the

cooperative organization shown below.,

Project Manager

Technical Coordinator Technical Ceordinator
Field operation/Eng. planning

I ‘Farm Supervisor

: r Farm Foreman

| | L -7|7 ]

Farm Water cferk .| Equipment Casual baborer Guard on
worker " | operator : Duty

General Organizational Chart for the Afforestation Project
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The technical coordinator will be assigned from the province and most of the other staff
including the project manager will be assigned from PENRO. Although the province
and DENR agrees to cooperate each other for the afforestation of the Infanta Project., the
other agencies such as the Agricultural Department of PSU and Municipality of Infania
are likely to join in the organization for implementing the project with an administrative
and technical support in nursery and afforestation, if required. Also, an participation by

a Japancse volunteer (JICA) is considerable for expecting the reliable implementation.

The afforestation plan, which is prepared on the basis of discussion with OPAG & DENR
staff, is shown in Fig. 2.3.2.7-1. The area for the plan covers 2,290 ha, which is almost
equivalent to the drainage area of the planned dam. The area is divided into the following

three categories:

(a) The first one is timber-use forest which covers almost 1,200 ha in total by
narra, mahogany teak, and the other useful timber trees. _ :

. (b} The second one is nature cultivation forest covering the total area of
approximately 600 ha by generally fast growing trees such as acacia,
eucalyptus, and gmelina. S o

{c) The third one is orchard forest covering the area of approxi. 490ha by fruit trees _

such as oranges, lemons, gayabano, cashew, and coconut,

The afforestation activities will be carried out by labours to be employed periodically and

also by volunteers for planting.
(2) Sapling Production Plan

The plan for the nursery and saplihg production was prépared based on the afforestation
plan of the Pangasinan Province. It has a clear goal of providing good quality saplings
necessary for an afforestion project on its own. Paper or ziffec pots used in fixed nursery
beds are suited for a low-cost yet efficient production of good saplings. The saplings
produced this way are expected to settie well lrlpon planting and grow steady and healthy.

The numbe__ir of saplings to be produced a year based on the plan is shown in Table

2.3.2.7-1.
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Table 2.3.2.7-1

Production Plan for Saplings & Planting

Unit (the number of trecs a thousand, the area: ha)

L roject yea ] : ,
L - PR 1 2 3 |4 5 6 7 8 1 tonml :
items calendar | 1oog | 1999 | 2000 | 2001 | 2002 | 2003 | 2001 { 2005 '
Japanese oak, mahogany, teak ) :
the area for planting - - 80 160 240 240 40| 2401 1,200
the number lo be planted - - 889l 1778 2667 2667 2667| 2667 l,333.§0
the sapling number - - 1016l 200 31370 3137 37| 3137 1,568.50
acacia, eucalyptus, gmelina - - : ) '
the area for planting ~ - 40 80 120 120 120 120 600
the number 1o be planted - - 445 839| 1334 1334] 1334] 1334 667
the sapling number - - “ 5230 1006 1569 1569 1569] 1569 784_.5
fruit trees - - . : ' '
the area for planting - - - 9 100 100] 100| 100 490
the number to be planted - - 100 1iLi] 3tnal nea) 1l 544
the sapling number - - - 125] 1388 1388 1388] 13838 630.2
otal - - S '
the area for planting - - 120 330§ 460 450 460 460 2,290
the number to be planted -~ - 1334] 3667 st12] s112{ 5112 S511.2] 2,54 90| .
the sapling number ' - ~ | 1569] 4387 609.4] 6094 6094] 6094} 3,033 20 ¢

Note: {1) The number to be planted is set as 85% of the total number of saplings.

- {2) Planting bamboo and brushwoods shall be implemented only when necessary
for protection of the forest soil. The number of saplings after 2000 should be .~
kept sufficiently high enough, even though thc number of saplmg to be
planted is relatively low.

(3) Also bamboos and shrub woods shall be included |f necessary for a good

forest environment.

(4) The basic condition for estimation is thai 11 11 trees per hectare =3mx 3 m in
atotal of 2,290 ha are planned with conmderauon for works and mamtenance

necessary afterward .

(3) Study oﬁ the-Nursery Site Seleclioh E

The planned site for the nursery is located some 1.6 km south-south-east of the plz{nned

dam (in a beeline). It is close not only to a planned seftlement site but also' to the _

irrigation canal and water supply pipe to be newly built and service water facilities in the

north-east slope. The land is low at some 28 to 36 meters above the sea level facinga

slow slope on the south-west direction of the rather hi gh hill. Shrubs are seélg Sparsely“

on the top of the noithern slope and g#as&es are dense én the eastern side. The west and
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south-west sides are low lands with the cultivated paddies. Those rich grasses are Samon
Grass, Tanlar Grass and kaya-kind called Cogon. The adjacent low area is a wet land
with water filtered through from the near-by hill sides and seen sufficiently good and
suitable for taking nursery soils as it is proven by a healthy growih of farms and rich

grasses on it despite a bad water drain systen.
The favorable aspects of the site for the nursery establishment are shown below.

(a)The water for the nursery can be diverted from the irriga-tion canal to be newly
_ built. Thus, a low-cost, gravitalioual watering systém can be made possible.
(b)Thc east side of the planned siteis at a relatively higher altitude to minimize the
! damages from strong winds. - :
(c)The lands with sufficient area for nursery plan are available for purchase at a
low price due to low level of landuse.
(d)The site is next to the resettlement area and it would be easy for management
staff PSU and the center of Barangay Bamban are located in about 1.7 km
. distance to commute from the village and further there would be sufficient
 Iabours available for nursery and planting.
(e)Good soil filling in the nursery pots could be obtained from nearby areas. |

(4) The Scale of the Nursery

The plan for the nursery set-up must be made according to the plan to be efficient in a
sapling production. Some facilities for this end will include not only a nursery house but

also an administrative office.

The pot nursery bed of 4,320 mv’ is necessary for production of 609,400 saplings at
maximum, however, with passages for workers to be i-ncluded, the area for it will be
8,160 nf._ When the areas for passages, buildings and other faciities are included, the
total area necessary comes to some 2.35 hectares. The area of each facility/structure is

shown in a table below.,

2.32.7-6



items areas {m?) descriptions

pot beds 8,160 yearly turnover is one, 4,320 m for poz
nursery bed including passages

passage 7 4,032 width of 5m with ditch of 0.5 m wide on
I ' both sides, total length of 672 meters
peripheral buildings 1,348 buildings and squares
waler pools and squares] -~ 3,280 to pool underground water, spring water,
around facilities o rain water soil
_ mixing & preparation D
_ [ Soil preparation arca 4,140 |wind breaker, soil Tertilizer sitc
lotal 23,460

(5) Ptanning and Design of the Nursery

The location of various facilities for the nursery shall be allocated in consideration of its
geography and topography to nurture healthy saplings in the most efficient way. The
allocation plan is shown as Fig. 2.3.2.7-2 and Fig. 2.3.2.7-3. The explanation for major

facilities is to be made as follows:
{A) Nursery Facilities

(a) Pot nursery site; (the area of 8,160 m’ including 4,320 m’ for pot beds)

The bed will be compacted for preventing weeds and elevated by 10 cm by the
mounds for a water drain during the rainy season. Each section of the nursery
beds hias 2 m x 60 1 space with a 10 cm high mound. One block consists of the
1,080 nt’ area with 9 sections. Total of 4 blocks, 36 sections and the arca of

" 4,320 m’, will be prepared.One section has a capacity of 18 ,750 sapling pots

when 8 cm-diameter pots were used. Thus, total of 675,000 pots (18,750
saplings x 36 sections) should be enough as 609,400 saplings or 511,200 trees
are planned for planting at the production peak. The area planned is wide enough

even when 10 cm diameter pots are used along with 8 cm diameter pots.
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(b) Sun Shade Facility (the bed area of 4,320 m’)
The pot nursery bed must have a device to adjust an intensity and amount of sun

light and sun light collection after germination so that transplanted saplings in the
pots will be protected and nurtured well. Sun screens can be made of locally
available bamboos, palm leaves, kaya or reeds. Sun shade screens should have a
40 to 50 % cut-off capacity. Drawing for a sun shade device is shown in Fig.

2.3.2.7-3. See the table below for the necessary materials for it.

Sun shade facility

malterials - ~ descriptions : volumes
bamboo . |bamboo materials .-
length of &6 meters or
more, diameter of S ¢m
{20 poles)

length of 2 meters or
more, diameter of 5 cm 36 sets
{11 poles) 7
length of 1.8 meters or
more, diameter of 5 cm

(22 poles)
palm leaves or reed | 600 kg as one sef, total of 36 set
screens 21,600 kg sets
others = |strings of ropes

(é) Irﬁgation Facility (the area for irn’gatioiy 4,320 m) 7 ,

This facility will be built only for the use in the pot nursery beds. The water for
this purpose can be diverted from the irrigation canal, which will run the nearby
high-land north to the site. A gravitational watering ﬁ!ethod will be adapted to
av01d any influence by seasonal changes such as arainy or dry season and 1o be

seen as economlcal efﬁc;ent and practlcai in the area.
The water volume needed for irrigation per day on an average is set as 8 mm.

Bases for this figure are a high evaporation rate in the area and eucalyptus trees

to be planted. The break-down for the water volume is shown below:

Pot nursery beds : 2m x 60m x 36 seciions =4,320m’
Irrigation water (per day) ; 0.008m x 4,320m"=34.56 tons

2.3.2.7-10



The total irrigation water volume for a dry season = 34.56 tons x 180 days=

6,300 tons.
In addition, water needed for administrative offices, a germination room, a

season. As for a rainy season, only one fourth of a dry season, that is

. approximately 12 tons per day, will be needed. The total water use during the

rainy season is estimated to be 2,160 m> (=12 m3 X 180 days )

(d) Storage Water Pond and Water Pool -

A storage pond will be located in an appropriate tow fand to gather water from
the uﬁdergrou_nd, spring waters and rains. The pond will be useful not only for
water use in an emesgency case but also nature conservation in the area. The
pond has approx:maiely 400 m’ of area. The water pool is a concrete structure of

0m x 10m x1.5m.

(e) Imigation Sysiem 7
The drawing for the nursery plumbmg wuh a g:avntauonai irrigation method is

shown below,

Vinyl chloride material will be used for plumbing pipes. Motored watering
involves synthetic subber hoses connecled to the water faucets Thc necessary

matenals for the system are as follows:

water flow adjustment  water valve o'ﬁc'set o

main pibe Vp 100 d,28m

sub pipe ~Vp750,210m (70m'x 2— 140m set underground)
pipe with a drain faucet Vp 50 &,60¢m 7 pipes

water faucet ‘ Vp25 &,7 faucets

2327-11



TS valve socket S0
‘L outer nut 50 &
'8

TSelbow 0D a
3L T «—— Waler fauce; 25 o

TS white socket 50 %]

valve 50 &~ i

A /////////////// //////

sub-pipe Vp 500 underground sel

main pipe 75 &

(B) Buildings
- (a) Warehouse, Administrative office: the area of 90m’
Wooden flat bmldmgs will be build for a warchouse and an administrative office.
The warchouse should be big enough to store all nursery equ: pment. And some
quarter of the adnnmstratw& ofﬁce will be parutloned to be used for a clerical
work and a room for sleepmor and rcstmg The warehouse steucture shoutd allow

a door open as wide as possible and has a careful robbery preventlon system

(b) Germmauon House the area of 48m

The lower half of a germlnallon house of : a wooden ﬂat slructure will be covered
by wood panels and be built nexl to the warehouse to make an easy access to the
each other, The roof top will use a strong semi transparent plastic material tor
gather sun light i in the room and on lhc nursery beds. Another consideration is

shelves for germination boxes.

(c) Work Shop the area of 250m’ »

The work shop is of a woodcn ﬂat bmldmg wnh part of the ﬂoonng concrete
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mortar. The building will be simple and the lower half of it will be covered by
wood panels or concrete blocks. Works such as mixing soit or fertilizer and

filling pots will be done here and the soil for nursery pots will also be stored

hese.

The plan for these building facilities is shown in Fig. 2.3.2.7-4

(C) Passage (Road) _ 7
The passages within the nursery area is designed (o be a road of 5 m wide and 672

m long with a side ditch of 50 ¢cm wide and 30 cm deép on the both sides and the

gravel pavement of 6 cm thick.
(6) Schedule for the Nursery Land Development

Nutsery and afforestation plans for this project should be well integrated into each other.
For this reason, works must start with securing a water supply from the new canal. The
time schedule for a nursery land development and the nursery was set in sech a way that
the full-fledged afforestation project is to begin in 1999. Therefore, the start of a actual
planting work as a preparatory phrase is planned to be in 2000. The table for the nursery

tand development schedule is shown as foliows:

a calendar year 7 acalendar year of 1999

ems MY g s s by s e o] ]2]s

clearing for nursery site

rooting and clearing, . ]
smoothing of the land

land survey
(for each use) -

laboratory sile clearing : - : - : [

consiruction of
a nursery facility

construct’ .
an irrig.

construction of ’ q
a work shop

construction of | : | - £ :
a warchouse and : :
gernmnination house’
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warehouse, administrative office, germination house

b= Fremme]

|~+——4 7
T

——
administ-
o rative office
gern?ap:?t:on hou;e ~ warchouse _\r__
rest room |
R k — —
5o 8.0m 15.0m : !, ]
_40m
work shop -

3.0m'

6.0m

BASIC DESIGN FOR o o
INFANTA (MPOUNDING IRRIGATIONAND
ENVIRONMENTAL IMPROVEMENT PROJECT

JAPAN INTERNATIONAL CORPORATION AGENCY

F i g. 2.3.2.7-4building facilities
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{7) Planting and Foresting Plan
Some reference explanations for the planting and foresting plan are made as follows;

(A) \‘-h’ork Schedule ,
The Philippines side will be in charge of planting and forestation. Yet a careful

f i

planning should be drawn up because of its importance just as in the nursery
planning. Table 2.3.2.7-2 shows a yearly work schedule for planting and
forestation plan for reference, although the definite work schedule is not prepared yet

by the province.

A normal workload for planting is 100 to 300 trees a day for a person. However, it
would be conservation to assume approxi. 100 trees/day/person in consideration of
the necessity of careful planting as well as planting by many common labours in wide

area.

(B} Nurturing Forests
Forest fertilization for the first time will be carried out as shown in the table below.

frequency method fertilizer volume used

timing 1. al the time of i
planting
2. after settlement _
orafter . .
shrubcutting tree types | volume per tree {gram)
3. a year after
planting

first time N P K

fertilizer | { jhapow(31p |Erees around
placement 4 spots)_ the reservoir.
2. underground  |Broadlealtiees | 6.8 ¢ 4~6 | 4~6
3. ground surface  |(inciuding fruit} | 10~20] 8~16| 6~12
4 combination of S
above

From the second time on, the amount can be increased by 20 to 40 percent from that
of the first time but only by carefully observing the outcome of the first fertitization

and a fertility condition of the forests from the time of planting to the fully matured
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Table 2,3.2.7-2 yearly work schedule plan for forestation {draft)

- — degree |
\w sl sl sl {w ||z ] 2]3 ﬁ;“" _
works ~—~~climate [ lransitory petiod rainy season _lrgxgi_{cﬁy period  diy | ncccssiz\}
) seed purchase | _ - , e ] i A
and culturing ‘
nursery tand - N IS . °
cultivation 7 7 _ , : , ' :
o | nursery beds : ' : ' ' ®
£ | work : :
5 "
-§ sowing —3 &
n- »
- & |cuuing O
sial. - . :
=2 © - - .
g grafiing e 1o O
'§ sapling o
= transplanting
first ey A @
g | fertilization
E add-ll.lona.xl I&__)l N B ' -3
o | fertidization ) g ) . ,
E | weeding _ e
Q Lo b
4 thirnin
g — o
c E:‘ o :
3 .
g g disease O
& 3| measures
.a ﬂ .
£ 5 ! soil O
. . 3
disinfection
tand ) s ®
preparation -
80 .
& | sapling lf"“ ®
5 | wansporl
B L ®
e planting
[y - - .- .
= = - - - - - -
jn shrubc-uumg o e
g and climber
=] +
B e | CUMINE . ' O
e |. g | improvement .
S1gE |0
£ mmm.mg, . O
e | selecting
. forest - - o . ' A : - 5 A
) fertilization
%, transplant '[( - —)| _ : - ®
8 : : : .
o { H . .
2 oggin
> g 8ging - - ) i .. L
8 )
E . grassing and ' -1 - O
[} . .
B soil filling
soil's physical k N0
8 jmprovement - : . - - =
[4% - e
e changing ] . - ) T o
' E soil acidity ' ' )
§ improvement - o
o of soil feility
"_é’. sus(‘a}ner:l . - L
@ fertilization

critical work
@

O work if necessary
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phrase. A use of nitrogen only would be fine once forests have matured. However, ‘
fetilizer of phosphorus and potassium together with nitrogeﬁ applied over the
ground surface twice or three times are good as well. After thinning of young forest,
80 to 100kg per ha of fertilizer with nitrogen ino'redient are suggesied Applying
fertilizer at the time of plantmg should be avoided when planting were defayed or
" carried out in a dry season or saplmos were not heallhy . '

Although many kihds of fertilizer for forest lands are now available in a market, the
soil-characteri_stics of a particular forestiand a growth of the trees there require a

careful choice of fertilizer.

(C) Forest Nurturmg & Manaoement
' (@) Shrubcumng ' ,
Shrubcuttmg together wuh cllmber curtmg are recommended once in thc year of
planting, then four times by thc end of the fifth year. A uork[oad for a clear
shrub cuttmg is about 0.051t0 0.1 ha  per day for a person in a land populated by

sprouts, shrub and grasses

(b} Pruning ) . : .
The best timing of prunidg is when tre:-es'seem' to be fully crowned and a few
iower branches are dead. Most of the i me, it is-canied out at the time of thinning :
or either before or after that. In a warn area tike Infania, a pruning work of lwo

o three times between ﬁﬂh and fifteenth ring year are desired.

(c)Thmnmg . 3
Thinning is to adjust forests’ dens;ty 50 that a quahty and quanhty of the
remaining trees’ growth will i |mpr0ve Thus the number of the remammg trees
and their spacing become more lmportant [‘0 lmplcmcnt this process, an_'
attention should be paid to the trees to be left ra!her lhan those cut down. Those
to be cut are of dymg, too “eak to grow, poor quallty and hampermga growth
of the neighboring good, heal(hy trees. A stait of a !hmmng phfase is from a
fifth to fi I'teenth year after planting. As for an interval of ihe work, it differs
dependmg on a type of trees, a tree’s age, a land alnlude ang a lhmmng rate. |
Howcver, with 20% of logging, once every four or f_‘we years would be

common.
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(8) Share of Works

Although the study is carried .out for all the major structures and facilities necessary for
the nursery, itis essential to make the share of responsibiiities between the Japanese side
and the Philippines side for the construction works as well as the preparation of
equipment & tools. The Japanese side will construct the major structures & facilities
including the roads and water supply facility. However, the Provincial side has to
construct comparatively simple or temporary facilities and also prepare the working
equipment & tools without delay. The share for the nursery preparation an;l the share of

facitities for the nursery site are irespectively shown in Table 2.3.2.7-3 &4.
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2.3.2.8  Operation, Maintenance & Management Plan

Concemmg the operation, maintenance & management after the complenon of the prq;ect
the common comments for all the structures and works are made below:

- (A) Organization for Operation, Maintenance & Management
The basic organization for operation, niainte_nance_ & wmanagement is already
established émong the related government agencies in which the province is the
| responsible one. The related agencies are different _by the objective structures, The
cooperation from NIA would be the most essential one ainbng all the cooperative

agencies.

{B) Share of Responsibility

The adjustment for share of responsibility among the cooperative agencies in the
organization would be made by the province. The cooperation from the other
agencies is inevitable as the province itself does not have sufficient experience for O
& M of a project with a dam. NJA would be the most reliable agency to make
cooperation to the province. The municipality of Infanta would have to carry out the
aclivities directly although the municipality is a part of the provincial government.
The staff for O & M will be prepared among the cooperative agencies as the
representative of each agency is listed up as the counterpart of the project execution.

(C) Finance/ Budget

The provincial government is the agency for taking full responsibility of budget
preparation for O & M. The province already prepared a certain amount of budget,
however it could be increased according to its necessity.

Although the detailed O & M plan should be actually prepared by the province, some
comments and suggestion on O & M for each component of the project are presented as

follows:

(1) Road
All the roads to be constructed or improved by the Japanese side will belong to the
municipality. Consequently the municipalily has to take responsibitity for the maintenance.
There is no construction equipment for the maintenance in the municipality at present. The
following cases are considered for the maintenance.
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- . - For man-power, the cooperation from inhabitants can be expected.
- For materials, the sand & gravel materials can be obtained from the nearby area.
- For construction equipment, the following methods can be considered.

- Renta eqmpment from the mining company (Shon hours would be possible
dependmo on the company s convenience ) '
Rent a eqmpment from the dlstnct oﬂlce of DPWH ( lt would not be easy
as DPWH is in chargc of nauonal road )

+ Rent a equipment from the province, a new team established in 1996 ( It
would be more or less reliable than the above two caées, fiowever one team

has to be used in common among ten municipalities of the district. The
municipality of Infanta only could not use them with priority.) '

The situation mentioned above shows that it is difficult to expect the good maintenance

~ without the additional countermeasures. -

Accordingly the new equipment (o be procured by the Japanese side (if agreed officially),
dump truck and motor grader, could be used efficiently for the maintenance activities. It is
. essential, however, to establish the organization and system for the proper use of these
equipment, It seems difficult for the municipality of Infanta to maintain the equipment by
itself due to shortage of budget & expert for keeping them in good condition. Therefore, it
is considered better for the province to take responsibility of maintenance & repair of the
equipment and for the municipality to bear the direct cost for operation and maintenance.
In any case, the province and the municipality have to preparc a definite orgamzatlon,

budget share system, operation rule, and so on .

(2) Irrigation Canats and Struclurcs

There are, at present, the farmers who belong to one of the existing three irrigators’
assbcia_lions and also the farmers who do not belong to either of them. All these farmers
will be newly organized in the new IA after the project implementation. The fundamental
system would be not different, however all the irrigation network including existing one
and new one should be managed as a unified system for the efficient and fair use of water.
The maintenance works would be carried out as follows: o :

- Large - Medium scale canal works
The provincial government is in charge ,but with the cooperation from NIA.
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( However, NIA has to take share the works for the structures constructed by NIA
- and the farmers have to share the man-power works when necessary.) .-

- Small scale canal works : ,
The farmers would havc to share the works dependmo on the tocations and
individual paddy arcas based on the cooperatwe discussion. However, the
provmce as well as NIA has to assist in the work when requnred

- The remaining amount of present amortization of existing IA could be paid by the
province to NIA on behalf for the farmers. And the new irrigation water fee will be paid
from the farmers to the province. That is , the payment system is basically the same for
the farmers, although the adjustment of fee amount would be necessary between the
present member of 1A and the non-members, The amount will be decided in reference to
the present fee, so that the 1.5 - 2.0 cavan (75 - 100 kg Yhafyear would be the prabable
amount. As far as the collection rate is high at present, no anxiety for collecting the water
charge would be necessary.

With regard to the construction of secondary & tertiary canals, most of the works will be
carried out by the man-power of farmers with some financial and technical assistance
from the province. The works will make the most of the experience through the activities
for existing imrigation system . : o o :

(3) Dam & Reservoir

The dam design is made in consideration of the easier operation and maintenance. It is
suggested (o assign a permanent staff who belongs exclusively to the dam for the reliable
duties. It is suggested to assign the seliable O & M staff from OPAG as well as IA.
However, it would be necessary to get technical guidance & assistance from NIA That is,
the O & M system would be made by the cooperative organization among the province
(PEQ & OPAG ), NIA, and 1A, although the province should be the responsible agency.
However, it would be desirable for the province to entrust the site management to the new
IA , with the assistance from the mumcrpahty, for the daily operation and maintenance.
The budget for O & M has to be prepared by the province, however the swater charge
collected from the farmers can be allotted for such expenses. In addition, it is advised to
prepare the O & M manual, before the completion of the construction, for the
measurement of dam & reservoir, meteorological observation, inspection, maintenance,
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. repair of structures/facilities, and so on.

(4) Tree Nursery and Afforestation

The O & M will be in charge of PENRO(DENR) with the cooperation from OPAG of the
province. The other cooperative agencies such as BSWM, OMAG, PSU, and the
municipality of Infanta will assist the work, if necessary. The share of budget &
management would be decided through the cooperative discussion between the Province
and PENRO. Both agencies have sufficient experience for the nursery and afforestation
activities so that the the effective progress is expected but depending on the definite plan
with sufficient budget . It is necessary to improve the draft plan and prepare the practical
and appropriate implementation plan by the both agencies. In addition , it is considerable
to have cooperative participation from the inhabitants and school students for the planting

activities.

The Japanese side will construct basically the roads, pot nursery bed (land preparation)
and water supply facilities. Then the provincial side has to coustruct the other necessary
facilities such as buildingfhouses, sunshade, storage pond, etc. and also to provide the
necessary equipment , tools & materials such as insecticide sprayer, cultivation set, small
truck, farm tractor, potting compost, shovels and so on at the earlier stage. It is suggested
for the province to prepare the sufficient budget to make sure the implementation and
assistance to O & M. It is probable for JICA to dispatch a volunteer for assisting in the O
& M activities for a few years.

(5) Rescttlement Area

The O & M activities for the resettlement area have to be carried out basically by the
resettlers themselves, however the positive backup from the refated agencies is necessary
at least for several years until they can live independently from the constant agricultural
production. The provincial government will support them with the cooperation from the
other agencies such as MPC,NIA, BSWM, and so on. The general conditions for the
resettlers seem to be comparatively good in régard to the size of agriculture land per
family as well as the infrastructure so that it is probable that this resettlement area become
a good model for the other similar schemes. There is no remarkable problematic matters
concerning the soil and topographic conditions although the preparatory works for
cultivation will need some efforts and technical guidance.

The Japanese side will construct the main canal, subsidiary canals, main roads, and water
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supply facilities. Then the provincial side has to construct or provide the other necessary

facilities such as houses, canals, power supply and so on at the earlier stage. The tentative

budget is al'ready prepared by the province, however it is suggested for the province to

- prepare the additionat/contingency budget to make sure the implementation and assistance
te O & M. ' '
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2.3.2.9 Road Maintenance Equipment Plan

There are eight Barangays in the project arca, and the total length of the roads connecting these
Barangays is approxintately 30 km. Except a certain paved scction, these Barangay roads are
unpaved soil roads, and there appear many suspension of traffic sections during the rainy season.

Improvement of these roads is planned as gravel pavement in consideration with the traffic volume
and the road size. Therefore, the road surface maintenance will be necessary occasionally,
especially in the rainy secason.  As described in the preceding scction (Operation, maintenance and
management), the municipality has no maintenance equipment at present and it seems difficult to
rent the equipment from the outside owners, except some cases. For this purpose, it was
requested from the province to provide onc motor grader and one dump truck as the minimum

requirement.  The request is considered reasonable.

Under the circumstances, procurement of one motor grader (3.7 m class) and one dump truck (11
ton class) arc planned. The size of equipment is decided in consideration of the cfliciency of
operation and maintenance.  For example, a motor grader with 3.7 m blade will be appropriate for

the road with the gravel pavcmcnt-width of 5to6m,

Utilization plan of these equipment are as fotlows,

Equipment | Purpose of Utilization Annual Utilization Rate of Equipment
Motor grader {Improvement of road|Improvement of Barangay road equivalent to 30 km will
surfacc and shoulder  |be carried out 2 times (the ¢nd of the dry season and
during the rainy season). Total 120 day (0.5 kn/day)

Dump truck  |Hauling of materials ditto
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Chapter 3 Implementation Plan

3.1 Implementation Plan

3.1.1 Implementation Concept

The implementing agency of this prbjcct is the Pangasinan province. A Japanese construction
company sclected by the public tender will exceute the implementation, while a Japanese consulting

firm will carry out the detail design and supervision.

Common materials concerned with the implementation available in the Philippincs. However,
special materials that can not be prov:dcd in the nation, such as the inclined conduit, maintcnance
bridge of the spill way, stecl slide gate, pressure reducmg valve, valve for the pipe line and the big
. size steel pipe ]omt are imported from Japan. : :

Common construction machinery can be provided in the nation generally. However, special
machinery concerned with the dam construction such as a grouting machine, batcher plant and

tamping roller, are to be imported from Japan.

Average annual rainfall in the project arca is approximately 3,230.6 mm during past five years.
“The season is clearly divided into the rainy season and the dry season. The rainy season starls in
May and continues until October. Approxlmately 95% of the annual rainfall is concentraled during

these 6 months.

Annual workable days are esiimated as approximately 216 days (the annual workable day ratio is
59.2 %), in consideration of national holidays and the effects of the rainy day. However, during
the rainy season, especially June to September, the workable day ralio is very low (29.2 %).
Morcover, the condition of the site also beoomes unsuitable for construction machinery.
Therefore, it is decided that the implementation period is the dry season and rainy scason exccpl

June to September.

The local contractor will be able to execute the implementation on the standard civil works such as
the irrigation canal construction and related structures, road construction, pipe liie and various
kinds of reclamation, without any problem. However, it will be necessary to dispatch engineers
from Japan to sct up the inclined conduit and pressure reducing valve, and also to perfoxm grouting
works because the local constniction dose ot have enough etpenence -

The general supervisor of the dam construction work has to supervise the dam construction at
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some imporiant slage of the implementation in order to gain good progress and have a good resul.
Because the dam height is 40 m, morcover, the period is limited.

The local firms will execute the land Survcy and the soil survey that arc necessary for the detail

design because they have ability to execute them sufficiently.

3.1.2 Implementation Conditions

(1) General Condition

To pay attention to cooperate w 1th the mhab:tanis and to protect agamsl trouble becausc
the implementation extends over a comprehensive area. . '

To construct the setiling basin in order to protect the outflow of muddy water or oil due
to the implementation. | L L P
To station a person for traffic control at places on roads with hcavy traffic by heavy
machincry concerned with the implementation for the purpose of preventing traffic
accidents. _ L :
To construct turnouts to passage of heavy machinery and common traffic without
problem in the village. : -
To implement leveling and land reclamation for the spoil bank or the borrow pit in order
to protect against collapse or landslides in the future. B

(2) Dam construction

-

To pay sufficicnt attention to the machinery, method of implementation and quality
control of the implementation. The foundation excavation and foundation treatment
must be execuled during one dry scason. Additionally, unplcmcntahon will dominate
the safcty of the fill-type dam.

To safety execute the dewatering of the nvcrbcd by the tcmporally dramagc facmty and
the submerged pump. The dewatcnng dominates the quahty of the foundation
treatment, S o _ . o '
To set up a lighting system sufficicnt for the purpose of safe embankment of the dam
during the night, The temporary power source for construction will be preserved after
completion te survey the present situation of electricity in the area and will be discussed

- with NPCO,

To bank the core material up after mixing and c-:mlrollmg the quality at the stock yard in
order to execute the sure quality control of the material. o
To pay attention to safety storing of the powder that is used for the foundation
excavalion of the spill way and excavation of the quarey site, in compliance with the
domestic law of the Philippines. :



&)

@

&)

(6)

Road improvement around the rescrvoir dam

To sufficiently compact culting and banking occurs on the mountainside of hcights,
_ Such places are susceptible to erosion duc to rain.

To compact backfilled places sufficiently the protection concrete for thc toe of slopes
will be executed, The backfilling place will be the embankment of the road.

Irrigation canal improvement

To hold sufficient prior consultation with inhabitants for the purpose of prcirchting any
mlsunderstandmg It witl be neccssary to stop the 1mgauon water for a lime to improve
the lmgatlon canal. '

To inform the Phlhppmc govcmmcnt rcgardmg the proposed canal route and needed
width of land as soon as possible in order to prevent the delay of implementation. The
Philippine government must acquire the tand for the new irrigation canal route based on

these data,

Village road improvement

To pay sufficient attention to the safety Of COmMMmMon trafflc during lmplcmcntatlon The
purpose of village road improvement is to extend and improve the existing road.

To take countermeasures against the dust that could adversely effect inhabitants along
theroad. There is a possibility that clouds of dust can arise due to the implementation
during the dry season. S ' - ‘

To dig the ditch on the cutting side of the road as a drainage in case of heavy rain.

Resettlement, Nursery, Post haivest facility

To hold sufficient meetings on the land acquisition with the government of the
Philippincs- in order to prevent delay of the implementation. The government of the
Philippines must acquire the land for facilities before the implementation. - o

‘To pave the access road of the resettlement area with gravel, and the living road with
concrete, and to compact the soadbed of the concrele pavement in order to prevent
cracks due to the subsidence of the roadbed. ' ' '

To simultancously execute the head race pipe of the domestic water supply for the
rescttlement area and the related irrigation canal, Thc head race plpc from the dam will
be laid side along the new irrigation canal. o

3.1.3 Scope of Works

The scope of works on the project is shown in Table 3-1.



Table 3-1 Scope of works -

Scope of works

Scope of works o o Ja;ﬁan Philippincs
. Dam and rescrvoir construction L SR e

1) Acquisition of land for construction = - - h - ' O

2) Acquisition of land for temporary works such as detour and
material storage - : : O

3) Construction of the dam
4) Scttmg up and evacuation of lcmporary road

5) Leadmg works of temporary power Souice

- 6) Application and procceding of necessary permission for o
- construction work in the river ot o O

'_oo O

. Irigation canals

1) Acquisition of land for canal and inspcction road

2) Acquisition of land for temporary works such as material storage

3} Construction of main irrigation canal S O
- 4) Construction of secondary, tertiary irrigation canal  * '

5) Adjustment on preparation of irrigation water during execution

o OO0

. Road improvement

1} Acquisition of land for new road and widening -

2)} Acquisition of land for temporary works such as material storage
3) Improvement of roads, construction of roads and bridges

4) Environmental countermeasure such as Preventing dust

o0

00 .

5) Garage for road maintenance equipment - - o 0O

. Resetilement area

1) Acquisition of Jand for resettiement arca

ONe)

2) Land reclamation of the area

3) Construction of road in the arca o
4) Construction of secondary irrigation canal in the arca . .
5) Construction of domestic water supply

6) Exccution of power receiving and distribution facility

000

© O

7) Construction of houscs for rescttlers

8) Implementation of resettiement and support including sclection o ,
of rescttlers o




Scope of works

Scope of works Japan  Philippines
5. Nursery _ ' '
1) Acquisition of land for nursery e
~ 2) Reclamation of nursery area and construction of maJor facilities -~ O
3) Construction of water supply famhty ' e
4) Seedling and afforeslation o
~ 5) Construction of appurtenant/misellancous facilities O
6) Procurement of equipment and tools QO
6. Payment of charges for the Japanése. foreign exchange bank based
on the bank agreement O
7. Formalities of customs for import
1) Transportation cost to the Philippines O
2) Exemption of tax and formalitics of customs - O
3} Domestic trarisporlation cost in the Philippines (Manilato thesi - O
8. Rccogmtlon of entry into the Phlllppmcs and visit concemning the
~ project O
9. Proper operation and maintenance of facxhtles and equipment that
are delivered by Japanese grant aid O
10. Payment of all expense for thc construction cost of facilities and
transportation cost of the eqmpmcnt that are cxcludcd from
O

Japanc.se grant ald




3.1.4 Consultant Supervision

ay

Detail design and public tender service

After have terminated the Exchange of Notes, the consulting company shall make a contract with

the government of Pangasinan province at once.

discussion of the detail design with the government after the start of the detail design.

implementation schedule will be discussed during field reconnaissance.
Pangasinan province will exccule arrangements for the implementation, such as land acquisition for

the construction or temporary works and the temporary office, before the start of exccution.

Activitics related to the detail design are as follows.

Supplementary survey (Entrusted local contractor will execute)

.
a)

b)

Survey

Center linc longitudinal survey

- Irrigation canal: L=21.7km (50 m intervals and addmonal pomls)
Reason: Supplementary survey of the basic design study
- Village road: L=7.5km (50 mintervalsand addmonal pomts)
Reason: Supplementary survey of the basic design study - : ’

- Road around the reservoir: L=17.0 km (50 m intervals and additional pdihts)
Reason: Supplementary survey of the basic design study .

- Resettlement area: L=2.4 km (50 m mtewals and addltlonal pomts)
Reason: Supplementary survey of the basic design study

- Dam axis longitudinal survey -~ L=0.4 km (50 m mtewals and addmonai pom!s)

Reason: Supplementary survey of the basic design study
- Spillway longitudinal survey L=0.3 km (50 m intervals and addmonal paints})
Reason: Supplementary survey of the basic design study

Cross section survey

- Irrigation canal; Width=20 m {434 sections)
Reason: To ensure the accuracy of the detail desfgn

- Village road: - Width=20 m (150 sections)
Reason: To ensurc the accuracy of the detail design

- Road around the reservoir: Width=20 m (340 sections)
Reason: To ensure the accuracy of the detail design

- Resetllement arca: Width=20 m (48 sections)

Reason: To ensure the accuracy of the detail design
- Dam axis cross-seclion survey: Average width=150m (25 scctions)

The consulting company shall hold in depth

The government of



b)

Reason: To ensurc the accuracy of the detail design -
- Spillway cross-section survey:  Average width=30m~ (20 scctions)
Reason: To ensure the accuracy of the detail design

Piane table survey
- Irrigation canal: A=2,500 m? (Scale=1/100, Bamban weir intake sitc)
Reason: To ensure the accuracy of the detait design :
- Village road: A=5,000 m? (Scale=1/100, Bridge sites)
Reason: To ensure the accuracy of the detait design '
- Nursery area: A=60,000 m*  (Scale=1/100)
Reason: To ensure the accuracy of the detail design
-Post harvest facilities:  A=20,000m*> - (Scale=1/100)
Reason: To ensure the accuracy of the detail design
-Damsite: - . - A=420,000m’ (Scale=1/1000)
Reason: To ensure the accuracy of the detail design

* Geologicat and Soil Invesligation
_ Boring investigation

- Bridge sites: - - - 4 holes (2 holes cach for 2 bridges, Depth=20 m each)

“Iten: © - - . - Coreextraction, Standard penetration test
Reason: To confirm the bearing layer that could not investigate during the basic design
study L ' -
" .Damsites: -~ . - 6 holes (Dam axis and spillway, Depth=30 m cach)

Item: Core extraction, Standard penetration, Insitu permeability test (Lugion test)
Reason: As the result of the basic design study, the dam site was moved upper sircam -

Material survey

-Core materials: - 3locations . . (Depth=5 m, 12 samples)
- Item:  Moisture com eqil; Specific gravity, Grain size test, Liquid limited/ Plastic limited

Insitu moisture content, Proctor comprcssmn test, Permeability test
Unconfined compn:ssxon test; Triaxial compression test -
Reason: To confirm the dyramical character at selected sites -

- -Random materials: - 4 locations

Item:  Specific gravity, Grain size, Unconfined compression test (Samples from boring
core box), Triaxial compression test - ' ' :

- Reason: To confirm the dynamical character at selected sites



- Filter materials/ Concrete aggregate matcrials: 4 locations (Depth=3 m, 8 samples)
Item for filter matenals: Specific gravity, Grain size test
Item for aggregate materials: Specific gravity, Grain size test, Unit weight
Soundness test, Absorbed water content

Detail design

1) Confirmation on the basic deslgn based on the topographical survey and Geological and
Soil investigation. .
2) Estimation of the project cost based on the detail design.

Dzaunggp_tmdcui@umgm;_a niﬂomiumﬂh_mmhcjmdwmmmml

1} Drawing up design plaus for the tender

2) Drawing up tender documents for the execution and granted equipment -

3) The public tender to select a contractor shall rcquue approval by the client before a tender
is made. : : o -

The prequalification shall first be executed to sclect tenderers. ‘This public announcement shall be
published in 2 major Japanese daily newspaper related to construction by name of the client. The
consulting company shall distribute prequalification documents to applicants, The consulting
company shall distribute tender documents to firms who have succeeded in passing the
prequalification of the tenderer. The consulting company shall receive tender documents of the
finns and shall unseal them in the presence of a person authorized by the government of
Pangasinan province. The consulting company and the client shall evaluate the documents at once
after they have been unsealed. Then the consulting company and the client shall decide a negotiator
for the contract as well as draw up draft contract documents. S .

(2) Supervision : .

After having (erminated the contract of construction, the gencral responsible person of the
consulting company shall discuss and confirm the implementation schedule with the client and the
confractor. The general responsible peison of the consulting company shall be stationed to the sile
at the beginning and ending period of the execution of each fiscal year to supervise the exccution.
Moreover, the general responsible person shall periodically repost the situation of the execution te
the client, JICA and the Embassy of Japan in thc Philippine. Expers of each ficld shall be
dispatched in addition to resident supervisors on demand because the components of this project
arc various fields and the exccution is concentrated during the dry scason. Supervisors shall make
effort to attain the determination of the exccution within the lerm that has been decided, with a
peaccful procedure of the execution and best results. Summaries of the supervision are as follows,



Suggestion and. guidance conceming the contract of the exccution
- Prequalification of the tenderer, evaluation of tender documents, support upon the selection of the

confractor of the execution, presence of the contract on the execution.

Examination and inspection of implementation plan
Examination of documents on implementation plans, application for permission of the exccution,
sample of materials, specifications of machinery that the contractor will submit, - Inspection of

processed articles in a factory.

Examination and guidance of {he execution
I_nvcstigalion and guidance on the scheme of the execution as well as the schedule.
Comprchension and guidance on the procedure of the execution. The interim inspection and the

completion inspection of the execution.

Eﬁ} mment 1eco g ﬂiliQﬂ

Confirmation and inspection on the production that are necessary for publications of certificates on
stage payment and the certificate of completion of work under execution as well as after

completion.

Report on the procedure of the execution

The supervisor shall make a monthly report of the exccution and periodically report the procedure
of the execution to the client, JICA and the embassy of Japan in the Philippines. The supcrvisor
shall hold consultations with them to strive for the smooth execution.

After completion, the supervisor shall be present at the delivery of facilities after having confirmed
that conditions of the contract have been accomplished certainly.

3.1.5 Procurement plan

Construction materials and equipment are basically provided in the Philippines. However, special
materials that can not be provided or are very difficult to obtain in the nation, or for which the
quality is not adequate, shall be imported from Japan. Most of construction materials and
¢quipment can be provided in the nation. Construction equipment that will be imported from Japan
includes grouting machines, the Batcher plant and the tamping roller. Construction materials that
will be imported from Japan are the inclined con&uit, the maintcnance bridge of the spillway, the
steel slide gate, the pressure 1educing valve, the valve for the pipe line and big size steel pipe joint.
Granted equipment is to be imported from Japan as the result of the price comparison,
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The granted equipment is not utilized for the execution duc to following reasons as the result of

investigation,

- The granted equipment is machinery for the hauling and the construction of roads, The
- machincry for the construction of roads can not be utilized during first fiscal year in which
the road construction is a lot because it takes approximately a half-year to deliver the
equipment, even if proceeding is taken at an carly stage.
- The hauling machine is used in high frequency in the execution. Therefore, there is very
high risk of reducing the repaying period in comparison with operation and maintenance.

- Procurement plan of principal construction materials and equipment are shown in Table 3-2, - -

Construction matcrials and equipment that are provided in Japan arc transported by ship to Manila
port. Then they are transporicd by land from Manita port to the site. Land ransportation from
Manila port to the site does not have a problem particularly because the roads arc paved with
asphalt and it is not necessary to reinforce bridges. [t will take approximately 20 days to arrive at

the site from Japan.



Table3-2 Procurement plan of principal construction materials and cquiprﬁc’nt

ftems

Material or equipment

Procurement plan

Philippine

~ Japan

Third country

Materials

Cement, aggregate

Rcinfbiced bar, form

Fuge}, lubricating oil

Pipe (excepted big size steel pipc)-
Concrete pipe, roof tile

Steel gate

Valve

Inclined conduit

Big size steel pipe joint

00000

loococoo

Equipment

Maintenance bridge of spill way
Back hee S
Bulldozer

Dump truck

Tractor shovel

Crawler crane -

Maobile concrete pump

Road sprinkler

Tamping roller -

Vibrating roller

Concrete breaker

Portable air compressor

Grouting center plant © - -
Grouting pump

Grouting mixer

Grouting discharge pressurc measurcr
Grouting data recorder

Grouting data procéssing machinc
Batcher plant ‘

Submesged pump, generator

CHONOHORONONS,

000

0O00000O0

Procurcment plan of granted equipment

[tems

Machnery or cquipment

Procurement plan

Japan

Third country

Granted equipment

Dump truck
Motor grader

Philippinc

O

O,,




3.1.6 Implementation schedule
Detail design takes 7.0 months and the execution as well as procurcment of construction materials
and equipment takes 18.0 months in the case of this project. ‘The construction period will extend _td
3 years, so 3 dry seasons (October to next May) will be necessary for the cxecution. :
The implementation schedule is shown in Table 3-3,

3.1.7 Obligations of recipient country

The nc@cssar)' obligations of the recipient country of the project arc as follows.

1) " Acquisition of fand and pcnmssmns of Jand uullzatlon for the pIOjCCl

2) :Acqmsmon of land and pcrrmssmns of land utitization to construct thc access road from
the existing road to the dam site. T i

3) Traffic permlssmn of the nationat road and village road for construction machinery and

4) -Excmpn'on of import tax and proceeding cost.  To take nccessary action against thd

formalitics of customs for construction materials and equlpmcnt as well as thcu
accessorics that are neccssary to the project. '
S) 'Following payment of chargcs for the Japanese forclgn cxchangc bank based on the bank
agreement. ' ‘
- Notice charge of authority to pay (AP)
- Payment charges : R T .
6) -Recogmnon of entry into the Phﬂrppmes and visit dunng the execution for the Japancsc
‘who have been stationed to the project under certified contract. :
7D Exemption of taxes such as domestic tax and others that are taxed in the Philippines for
the Japanese who have been stationed to the project under certificd contract.
8) Proper aperation and maintenance of facilities and cquipment that are delivered by
'Japanesc grant aid. o ' :
) Payment of all expense for the construction cost of facilities and lransmrtatnon cost of lhc’

equipment that are excluded from Japanesc grant aid.

3.2 Operation and Maintenance Plan

The total amount of the annual expenses necded for lhc opcrahon maintenance and admmlsiratlon
of the dam, imvigation facilitics, and roads is estimated as Ps. 3,003 thousand, as shown bclou



However, average annual expense mentioned below is an aim for ensuring of budget.  Thercfore,
it will be actually changed every ycar according to the necessary of maintenance and renovation of
facifitics. It is necessary that the balance of budget should be teansferred to next year. The cost for
nursery and afforestation is average of the total period, thercforc, after completion of afforestation,
the cost will reduce sharply. o

Name of facilities . Annual O & M cost (Pcsos)

1. Damand Rescrvoir (1 place) L o 408,000

2. Ivigation facilities (21.7 km) - ' 155,000

3. Vitlage road and Road around the reservoir (24 km) C 7 508,000
4. ' Reseitlementarea (220 ha) L : C T 88,000

5. Nursery (2.35 ha), Afforestation 1,844,000

Total 3,003,000

Details of annual maintenarice expenses of cach facility arc as fotlows.

() Dam |
Onc fulltime manager and an assistant manager will be stationed for control and maintenance of
the dam and reservoir, and measurement of leakage amount. Weeding on the side slope of the dam

wilt be performed twice a year.

" Personnel éxpenéeg: " © Full-time manager Ps.12 OOUImomh X 12 months = Ps 144 000
B © ot Assistant manager Ps. 6,060 fmomh x 12 months = Ps. 72, 000
: T Laborers © - 5 persons x 2 days x Ps.180/day = Ps. 1 300
Repairing cosl: Ps. 6,000 /month x 12 months = Ps. 72,000 - o
Renovation cost: Ps. 1,000,000 x 0.05 = Ps.50,000
Miscellaneous expenses {25% of the above total) = 67,960
Total ... .= Ps. 407,760
(Approximately ~  Ps. 408,000)

(2)  Imigation facilities 7
Canals and refated facilities will be mamtamcd twicc a year. The labor neccssary for this is
cstimated for the tolal canal fength of 21.7 km x twice/year /0.5 km/person/day == 87 persons/day.
Since the durable period of the steel gate to be installed at the diversion structure is approximately
20 years, 5% of the gate construction cost is taken for gate rcnévatiop cost.



Personncl expenses: - 87 persons/day x Ps.180/day = Ps. 15,660

Renovation costs: - Ps.2,500,0600 x Q.05 - © =Ps. 125,000
Miscellancous expenses (10% of the above total) - =Ps. 14,066
Total — Ps, 154,726

(Approximatcly  Ps. 155,000)

3) Vlllagc roads and roads around the rescrvoir

The avcrage road maintenance cost in the Philippines is approumatcly Ps 35, [}00 fkm (2 lanc
road). The proposed village roads arc 2 lancs, and the roads around the rcscrvmr arc one lane.
Both are pav_cd with gravel, Therefore, estimation js made with the coefficient 0.55 for the grave!

pavement. .

Personnel, material and cquipment expenses: 24 km x Ps.35,000x 0.55 = Ps. 462,000
Miscellaneous expenses (10% of theabove) =~ =~ =~ -  =Ps. 46,200

Total Ps. 508,200
{(Approximately Ps. 508,000)

4) Resettlement arca _ : o

The facilitics to be constructed under the project include domestic water supply facilities, roads,
and 1mgat10n canals. Since the domestic water supply facilities are provided with a distribution
pond that needs flltranon and dlsmfcchon by chlerine, expense for one person x 30% {workable)
per year is cstimated. Almost no maintenance cost s nccessary for the roads in the resettlement
area, since they are planned to be paved with concrete. - - '

Personnel expenses: Ps. 12,000 /month x 12 months x 0.3 . - =Ps. 43,200

Laborer Ps. 180 /day x 10 persons x 2 days = Ps. 3,600
Material expenses: ©° Filtr 50 m3 x Ps.300 /m3 = Ps. 15,000
Chlorine agent (for disinfeclion) P's. 3000 /year 3,000
Canal management  Ps, 7,100 km x 3.3 km : . S = Ps, 23;430 )
- _Total _ _- : : Ps. 88,230

~ (Approximatcly . Ps. 88,000)

{5) Nursery, Afforestation

One full-time manager, an assistant manager and labor will be necessary for opcration and
maintenance of the nursery.  Repairing costs of facilities and pracurcment cost of pot, fertilizer,
agticultural chemicals, equipment (spray, culture equipment, laboratory equipment) are necessary
too. It is nccessary to include the afforestation cost.



Personnel} expenses: Full-time manager Ps.12,000/month x 12 months = Ps. 144,000
' : © Assistant manager Ps. 8,000 /month x 12 months = Ps. 96,000
Permanent laborers 2 persons x Ps. 4,000 /month x 12 months = Ps. 96,000
Temporary laborers 5 persons x Ps. 4,000 fmonth x 4 months = Ps. 80,060

REpamng and !ranSporlauon cost:  Ps. 5,000 /month xr12 months ~=Ps. 60,0600
Materiat and equlpmenl cost: Ps. 10,000' /month x 12 months = Ps. 1-?.0,(}00 -
Afforestation cost: 1,200 trees/ha x 450 ha!year'x 2 pesos/iree = Ps. 1,080,600
Miscellancous expenses (10% of the above total) i = Ps. 167,600

Total - - = Ps. 1,843,600

j : ; (Appmximateiy  Ps. 1,844,(']00)'
Thc expenses of dam, rcservmr and 1rngat|on facilitics are covered by the 1mgat|0n fecs collected
from the irrigation associations of farmer baswally The village roads and roads around the
rcscrvou are managed by budget of the Infanta Mumc;pal Govcmment The maintenance and
0pcrauon expenses of the 1csculcmcnt area arc basxcally paid by reseitlers themsclves, how cver,
the Provmcral Govemment and rclatcd organizations will support them for a few years until thc
resettlers can bccome cconomically independent. The operation and maintenance of nursery is
programmcd in the afforestation plan of the Provincial Government. ‘The 1mp1cmentahon is taken
care of mainly by OPAG of the Provincial Governmcnt and DENR. In case of necessary, the

Infanta Municipal Government and PSU will cooperatc to the 0pe:anon and maintenance.



Table 3-3 _ Implementation plan on first execution
[ Detait design} '

1 2 3 4 S 6 7 8 9 10 11 12

{Feitd reconnaissance)

"

{Hotne office works)

(_'thal' 25 rﬁonlhs_l

[ First pyscal year]

H 2 3 4 5 6 7 8 9 10 11 12

(Preparation works)

' :(Villagé (;:)ad impr'o've:hém)-

" (Road improvement around the reservoir dam)

(Post harvest facilities)

(Delivery, inspectionp
: S {Total 5.0 months) -
[Second pyscal year]
| 2 3 4 5 6 7 8 9 10 ii 12
[ Third pyscal year]
| 2 3 4 5 6 9 8 9 10 11 12




Table 3-3 Implementation plan on second execution

[Detail design]
1 2 3 4 5 6 7 8 9 10 11 12

(Feild reconnaissance)

] (Home office woiks)

{Total 4.5 months)
{First pyscal year]
1 2 3 4 5 6 7 8 9 10 11 12
[Second pyscal year] .
| 2 3 4 5 6 7 3 -9 10 11 12

(Irrigation canal improvement)

(Dam construction)

(Resettlement area)
{Total 5.0 months)
[ Third pyscal year}
1 2 3 4 5 6 7 . 8 9 10 11 12 -

41 (Irrigation canal improvement)

(Dam construction)

(Resettlement area)

(Totai 8.0 months)







Chapter 4 Project Evaluation and Recommendation

4.1  Praject Effect

Itis considered that the project will contribute a lot of beneficial effects on socioi-
- economiy and environmental conservatmn in the municipality and also the surrounding

" areas such as follows:

- The pro_;ect can alleviate the poverly especially in rura! areas by mereasmg the
agricultural producnon ("T his conncides w:th the main ebjectwe of the natlonal
~ development plan) ,
- The rural road construction & improvement will lmprove the dally conveniences
of the inhabitantes and also the transportaion system of agricultural products..
- The afforestation using the project’s nursery will “enhance the environmental
conservation and improvement and also increase the income. (T his conncides
~ with the main ob_;ectlve of the natlonal target to restore the lost forest )
The resettlement area also contnbute to a part of national activities for assisting in
~ the settlmo of Pmatubo v:cnms o
- The life of inhabitants will be revatahzed
- The natural fauna & ﬂora will be conserved
 -The agnculturai technology wnli be lmproved
- The future development pro;ects of ﬁshery, Ioggmg, and tounsm wdl be

expected
The major items for beneficial effects are explained as follows:

(A) Agricultural Production Increase and Enhancement of Ecenomic & Living
Standard ' I

Many paris of objective area depends on the unstable rainfall at p:resent for the
agricultural production. After the construction of dam & reservoir, the agricultural
- conditions will be remarkably improved by the much increase of irrigation area in the
' dry season and more reliable water supply in the rainy season. The croppmg
- intensity will be increased from 123 % at present to 159 %. And the anual
: productqon of rice will be increased by approx. 60% (2,845 t) on an average. The
table below shows the comparatwe situations between the present and after the
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project.

irsigated culfivation area Rainfed cultivation area

- Rainy season Dry season Rainy season - | Total

Mm@ OHD|AISH|DH]D] O

ha |ton/haj ton ha [ ton/haj ton ha [ton/ha| ton ton
Present 620 3.0 l,860| 256 3.5 878 460G 2.0 920 3,655
Proposed| 1,280] 3.0 3,840 760 3.5 2,660 a 0.0 0 6,500
After 1,280 4.0 5,120 760 ~ 5.0 3,800 a 00 -0 8,920
extention é - -
Notes; (1) Area (2) Unit production  (3) Production

The pmJect has the beneﬁcml effect to appronmately l3 OOO peop!e equwalent to
nearly 68% of the whole populanon (19,600 people) of Infanta. The paddy
production will be increased by approx:mately 2,845 tonlyear equxva]ent to approx.
25 million pesos (at farm-gate pnce 8 ’?50peso.’ton x 2,845 ton) This amount is
cquivalent to approx. 10 years’ recovery of the construcnon cost for dam ( approx.

10.4 = 1,300 million yen 75.0 yenfpeso -725_ nnlllon_ peso ). _Thg ifrigation
area in the dry season will become 760 ha from 250 ha, thatis, almost 3 times. This
change also contribute to the increase of working opportunity of farmers in the dry
season. In addition, if the agricultural productivity is improved by technical guidance
in the future, it is expected that the proﬂuction will be further increased to approx.
8,920 tonfyear, ( Increase of 5,265 tonfyear ) which is approx. 2.5 times from the
present level. ;

(8) Road Construction and Improvement

There are approximately 30 km of barangay roads in the project area at present.
Among them, approxi. 7 km of roads including 4 bridges will be constructed or
improved by the project. Theserr(_}'ads are qufte useful for t,hcrtranspon_élion of
agricultural products, traffic for shopping, school cbmmuting, and daily activities,
and so on, Although it is difficult to pass some of these roads during the rainy
season at present, the traffic and t;ansportalién will become easy, safe and

4.1- 2



comfortable. It is estimated that approxi. 2,000 families in 8 barangays will receive
the contribution by the new roads and bridges.

In addition to the barangay roads, the road surrounding the proposed reservoir area
will be also constructed and partially improved. This roads has beneficial effects on
the teaffic and transportation for the people living in the mountain area including
Barangay Pita. The road will be also effectively used for the afforestation activities

and inspection of the reservoir area.

It is further considerable to use the road for the development of a recreational site as
the landscape of the reservoir surrounding area is more or less excellent. The road
will be used for the access road to the recreational site.

(C) Enhancement of Afforestation Activities
© The preparation of tree nursery site will contribute for enhancement of afforestation
activities in and around the reservoir catchment area of approximately 25 kin®, The
afforestation will contribute to various aspects such as water resources cultivation,
prevention of soil erosion, conservation of fauna & flora, income by logging or fruit
culture, and so on. That s, the afforestation will be beneficial not only for the natural
conservation but also socio-economic improvement. In addition, it will also mnput to

the national objective to restore the forest areas.
(D) Settlement of Pinatubo Victims

In the proposed resetilement area, the irrigation water as well as tap water will be
supplied from the reservoir. The resettlers of approximately 70 or more families,
including those from the proposed reservoir area, will be able to sette in the area
- based on the agricultural land including the irrigation area of mote than 100 ha in

total.

There are still several thousands of Mt. Pinatubo victims living in the temporary
refugee camp. Although some of them have intention to live as a farmer, the most

- resettlement areas prepared byMPC are not for farmers and some resetflement areas

for farmers do not have sufficient infrastructures. Accordingly , although the number
of resettlers for the Pinatubo victims is quite limited, the resettlement scheme by the
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project will become a good mode! as a resetttement area for farmers.
(E) Others

In addition to the above malters, some additional beneficial effects are anticipated as

follows:

- The landscape in and around the dam & reservoir is more or less excellent so

that the development for the recreation or tourism will have good potential. 7
- - The reservoir will be rich in fish so that the fishing for recreation or fish

cultivation for business will be possible. o | |

- The eight locations of solar drier will be useful as the post-harvest facility
which will contribute to the efficient harvest activities and reducing the labor
force.

- In line with the project implementation and O & M acfivities, the technologlcal
level for agricultural production and C & M capacuty for the structures will be
brought up or increased. :

In addition to the above, the beneficial aspects of the project are to be confirmed from the
viewpoints of appropriateness as a Japanese grant aid project as summarizes as follows:

{a) The objective beneficiaries are the whole peaple of Infanta (approxi. 19,000 in
population) in general and some Pinatubo victims coming te the resettlement
area. And many of them will be categorized as the poor. The beneficiaries
could be extended to the whole province with more than 2 million people, if
considered the indirect ones. ' '

{b) The socto-economic situation as well as the infrastructures in the objective area
will be remarkably improved so that the project would contribute to the welfare
and living conditions of inhabitants. '

- {€) The O & M activities are to be carried out by the budget prepared by the
- province in general. The budget for afforestation will be prepared by
PENRO/DENR . The province already prepared a certain amount of budget and
the additional budget will be prepared if necessary. For the technical aspects,
the cooperative agencies such as NIA, BSWM, and DENR will assist the
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province in the O & M guidance.

(d) The project components agree with the objeclives of the development plan of the

nation , region , and province.

(¢) The agricultural production will be increased by the project and the farmers’
- living standard wili be improved. However the economic benefit scale will be
not so high in comparison with a large development project. The benefit for

social aspects and environmental factors are rather remarkable .

The dam height is changed to 40 m from 28 m at the time of feasibility study.
-~ This change is necessary due to the deeper foundation excavation. The
- embankment volume is increased from approx.400 thousands m’ to approx.423

thousands m?, only nealy 5 % increase.

The project cost is increased remarkably from that of feasibility study (Jan.
1993) due to the change of unit prices, exchange rate, and so or. However,
according to the economic evaluation study prepared for ICC by the provincial
government in March 1997, the economic internal rate of return (EIRR)
becomes [5. 87 %. The rate is still high enough as a agricultural project,
although the sate was 19.1% at the feasibility study. The net present value
(NPV) is estimated at 109,567 million peso by the discount rate of 10% and the
benefit and cost ratio(B/C}) at 1.46.

The above mentioned economic evaluation does not include indirect benefit
items (such as conservation & improvement of natural environment,
improvement of inhabitants’ living conveniences, rescitlement of Pinatubo
victims, etc. ) which are also significant to the people in and around the
Municipality of Infanta. If these indirect benefit can be properly calculated, the
economic viability become much higher.

For the reference, the comparison with the Western Barrios Irrigation Project
(\BIP), executed by Japanese grant aide a few years ago, is made. The EIRR
of WBIP was 16.7%, however the irrigation arca per unit volume of dam
embankment is approx. 16 m¥m’ and that of Infanta project is approx. 30

mim’ .
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Itis considered that the project implementation is appropriate from the econmic

viewpoint as well.

() There is no remarkable adverse impact from the results of the preliminary
environmental impact assessment, if the construction works could be executed
properly. On the contrary, some beneficial environmental impacts can be

~ expected especially through the afforestation.

(g) The province has some Japanese grant aid projects carried out in the province,

but by national agencies. It is expected that the province has a capacity to be

- the executing agency for the Japanese grant aid project, if the province can

- follow up the process carefully. In any case, it is necessary for the province to

make positive effort to follow the necessary preparation including the budget
charged to the Philippines side.
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4.2  Recommendation

~ The project would have a lot of aspects on the improvement of present conditions in the
municipality, as explained in the preceding section 4.1, which would contribute to BHN
of the inhabitants. Accordingly it is considered to be significant to implement the project.
However, the operation & maintenance after the project’s completion, would need special
care for expecting an effective function of the project. The project could be more effective
and uninterrupted if the appropriate measures are taken for the following points: -

-+ (A) Budget Preparation

The budget preparation by the province is one of the key factors for the successful
. operation of the project. The province has to prepare a sufficient amount of budget
- for the land acquisition, compensation for relocation, staff salary, construction of
. secondary & tertiary canals, supplying power, building houses, maintenance &
repair of structures/facilities, and so on based on the long term as well as short term

plans,
(B) Organization and Coordination for O & M

- The organization for O & M is already established in 1995. However it seems thal
* . the organization does not have reliable function yet. It is necessary for the
. provincial government to estaﬁiish a functional coordination and follow up the
effective operation. The cooperation 'by NIA among all the related agencies would

be inevitable for the practical assistance to LA of the project.

(C) Pasitive Support by the Province

Although the provincial gofernmcnt is the responsible body for O & M of the
- project, the actual activities would be carried out mostly by the municipality of
Infanta and the farmers. Accordingly the provincial goverament and the
‘municipalily have to establish a definite cooperative relation. That is, the province
has to take positive support to LGU for strengthening the independent activities by
the farmers for appropriate operation and maintenance of dam, canals and so on.
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(D) Operation for Dam & Reservoir

For the proper O & M of dam & reservoir, special carefulness has to be taken
especially for the arrangement of reliable site chief, inspection & observation of
reservoir water quality, contro! of fishing activities, inspection & measurement of

leakage water and so on,
(E) Construction of Secondary & Tertiary Canals

In connection sith the secondary & fertiary canals to be constructed by the
provincial side, it seems that the farmers have good experiences in the past through
the activities for the existing irrigation systems. That is, the construction will be
executed directly by the farmers with the assistance from the provincial government
and the other cooperative agencies including NIA. It is essential for the province to
establish the supporting system in regard to the engincering guidance, financial
assistance, providing equipment, etc. for the earlier operation of the new system.

(F) Maintenance of Roads

The roads to be constructed are generally gravel roads which would need
occasional maintenance & repair. It is necessary to establish an effeclive
maintenance system by using the equipment (dump truck and motor grader) which
~ will be procured by the Japanese side. It is also advised that the equipment should
- be well maintained and not used for the other purposes or locations. - -

(G) Land Preparation in the Reseitlement Area

The proposed irrigation area in the resettlement area is mostly not used at present.
The area is generraly flat but with gente & undulated slopes. It is essential to make
careful plan for the land preparation by cuning and embankment. Especially the
effective use of the surface layer with organic soils would be noteworthy. ¢

- (R) Infrastructure for the Resettlement Area - -

After the resettlement, one new small village with 70 or more families will appear
on the hill. It is necessary for the province to take care about long-term dwelling
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and provide the infrastructures such as power supply, tele-communication facilitics,
school, medical care center, and so on as early as possible. Further the various
guidance and supporlé should be also given to the resettlers until they can
. independently live in the area.

(F) Selection of Resettlers and Rescttlement Schedule

There are four kinds of resettlers ; Pinatubo victims living in a refugee camp,
Pinatubo victims already living in the municipality, people living in and around the
- proposed reservoir area, and people living in the proposed resettlement area at
. present. It needs special care for the selection of appropriate and gualified resettlers.
It is suggested to prepare the basic criteria for the sclection and establish a
. committez for the proper selection. In addition, the earlier arrangement of
resettlement based on the definite schedule is also necessary for the smooth

progress of construction,
() Afforestation

The afforestation activities will be carried out based on the afforestation plan and
. the new nursery should be effectively used. It is esseatial for the province (o
prepare a detailed annual plan including the financial factor. The activity will be
done in cooperation with DENR so that the definite cooperative system should be
established. Further, special attention should be taken for the inspection &
maintenance after planting in order to prevent burning, controf illegal cutting,

replantat or protect weak trees and so on.
(K) Follow-up of O & M Conditions by the Japanese Side -

The O & M activities are carried out fundamentally only by the Philippine side,
however it is considerable to make a follow-up inspection by the Japanese
consultants or the other agencies which can be made, for example, once several
- months at least for several years after the completion. It would be quite effective to
- confirm the situation periodically and provide the necessary guidance and assistance
- |f any problems happen. In addition, itis also considerabte that NGO or Japanese
volunteers of JICA will be dispatched for some years to give a constant assistance

in the project site.
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{L)} Landscape from the Dam & Reservoir Site

The landscape from the dam & reservoir site is beautiful and more or less
magnificent. There is a potential for tourism or recreational development in the
future. It is suggested to make a plan of environmental beautification in the dam &
reservoir site area in consideration of the future development.

(M) Meteo-Hydrological Observation

There is no meteo-hydrological observatory in the project area at present except a
temporary water gauging stations established during the basic design study in 1996.
. It is suggested to establish a meteo-hydrological observatory (at least the rainfall
gauge) at the dam site and also to carry out the periodical observatioﬁ or
measurement of sediments and water quality in the reservoir. The data will be
useful for the appropriate operation and maintenance of the project facilities.

{N) Land Aquisition and Compensation

For the smooth execution of the project, it is essential to prepare the land aquisition
and compensation in time for the land area as listed as follows:

- Reservoir area .
- Dam construction site , including material sites, construction roads,
temporary facilities yards, elc.
- Canal route (canal extension route, canal enlarged area, etc. )
- Resetilement area and nursery area S T
- Road (to be newly constructed or improved)
- Post-harvest areas

- The provincial goverament afready started the investigation and negotiation for this
purpose and the agreement from the inhabitants andfor land owners are almost
obtained for the reservoir areas and resettlement area, according to the province.
However, it is necessary to continue the activities for this purpose to confirm the
aquisition in detail. o '
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(G) ECCand ICC

It is necessary for tlie Province to abtain ECC and ICC for the project in prior to the
decision of the project implementation by the Japanese side. As of April, both
ECC and ICC are not yet obtained afthough they are on the way of approval, Itis
actually much behind the schedule.

Furthermore, the additional survey will be successively carried out to improve the

precision of the basic design.
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