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PREFACE

In response to a request from the Government of the Republic of the Philippines, the
Government of Japan decided to conduct the Study on Water Resources Development
for Metro Manilain the Republic of the Philippines and entrusted the study to the Japan
International Cooperation Agency (JICA).

JCA selected and dispatched the study team headed by Mr. Michito Kato of Nippon
Koei, Co., LTD. (congsting of Nippon Koei, Co., LTD. and NJS Consultants ) to the
Philippines, three times between March 2001 and February 2003. In addition, JCA set
up the advisory committee headed by Mr. Takuji Oikawa, Director, Ikeda Dams and
Canal Integrated Office, Water Resources Development Pubilic Corporation between
March 2001 and March 2003.

The team held discussions with the officials concerned of the Government of the
Republic of the Philippines, and conducted field surveys at the study area. Upon
returning to Japan, the team conducted further studies and prepared this final report.

| hope that this report will contribute to the promotion of this project and to the
enhancement of friendly relationship between our two countries.

Finally, 1 wish to express my sincere appreciation to the officials concerned of the
Government of the Republic of the Philippines for their close cooperation extended to
the Sudy.

2003 March

WUEAL

Takao Kawakami

President
Japan International Cooperation Agency




March 2003

Mr. Takao Kawakarni

President

Japan International Cooperation Agency (JICA)
Tokyo, Japan

Letter of Transmittal

It is a great pleasure that we submit herewith the Final Report of the “Study on Water
Resources Development for Metro Manila in the Republic of the Philippines”.

The main objective of the Study was placed on the formulation of water supply
development plan for the Metro Manila and its vicinity for meeting the water demand up to
the year 2025. The Study prepared in its Phase I a master plan for the water resources
development in the Agos River Basin and the associated water conveyance facilities, and
successively in the Phase I a feasibility study for the priority project selected from the
master plan. The Report presents the outcomes of the master plan and feasibility study.

We hope that this Report will be helpful for the realization of the project proposed in this
Study. We believe that the successful undertaking of the proposed project would assure
stable water supply in the Metro Manila area in the long term and thus contribute to the
further socio-economic development in the region.

We wish to express our sincere gratitude to the personnel concerned of your Agency for the
guidance and support given throughout the Study period. Our deep gratitude is also
expressed to the National Water Resources Board and other concerned authorities of the
Government of the Republic of the Philippines, JICA Philippines Office and the Embassy
of Japan in the Philippines for their close cooperation and assistance extended during the
course of the Study.

Very truly yours,

Michito Kato
Team Leader

The Study on Water Resources
Development for Metro Manila
in the Republic of the Philippines
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Summary

The Study on Water Resources Devel opment
for Metro Manilainthe Republic of the Philippines

VOLUME I MASTER PLAN STUDY- MAIN REPORT

SUMMARY

Sudy Activitiesin Master Plan Sage: (Chapter 1)

1.

As the first phase program of the Study, the JCA Study Team carried out field
investigation works and home office studies during the period from March 2001 to
November 2001. The main subject of the first phase study was the preparation of a
master plan for the water resources development for Metro Manila towards the year
2025 by exploiting the water resources in the Agos River Basin. This Volume 1
summari zes the outcomes from the master plan study. The report was submitted to
NWRB as an Interim Report for the Study and explained to the Philippine side in
January 2002.

Socio-Economic Framewor k: (Chapter I1)

2. The future population in the Sudy area covering NCR, Rizal Province and a part of
Cavite Province was projected for the period up to year 2025, the target year of the
present Study. The projection aims at providing data for the estimate of future
water demand in the Study area at city/municipality level.

Population Projection up to 2025
(Unit: 1,000)
Popul ati Projected Popul ation Annual Growth
on Rate
2000 2005 | 2010 | 2015 2020 2025 | 2000- | 2010-
(Census) 2010 | 2025
The Philippines 76,499 | 84,241 91,868 | 99,016 | 105507 | 113661 1.8% | 1.4%
RegionV 11,794 | 12,860 | 14,525| 16,357 | 18225| 20,320| 21% | 2.3%
NCR *1 9933| 10,680 | 11,291 | 12,434 | 12,854| 13241| 1.3%| 1.0%
Cavite Province *2 2063| 2357| 2411| 2715 2,987 3250 | 1.6% | 2.1%
Rizal Province *3 1,707 | 2,152 | 2,681| 3,409 4,222 5139 | 4.6% | 4.4%
Study Area Total 13,073 | 15189 | 16,383 | 18558 | 20,063| 21,630| 23%| 1.9%
Note: *1 12citiesand 5 municipalities
*2 1city (Cavite) and 5 municipalities
*3  1city (Antipolo) and 13 municipalities
As shown above, the population of the Sudy area is projected to increase at 2.3%
and 1.9% for the periods of 2000-2010 and 2010-2025, respectively.
3. Gross Regional Domestic Product (GRDP) in the Sudy area was projected for the

three major sectors of agriculture, industry and service for the period up to the year
2025. The GRDP projection is also needed to provide basic data for the estimate of
future municipal and industrial water demands in the Sudy area.
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GDP/GRDP Projections for 2000-2025
(Unit: Billion Pesos)

2000 2005 2010 2015 2020 2025 Growth Share to
2000-25 Nation
2025
Philippines (GDP) 962 | 1,236 1604| 2097 2760| 3,652 5.5%
NCR 294 388 520 696 933 1,250 6.0% 34.2%
- Agriculture Sec. 0 0 0 0 0 0 0% 0%
- Industrial Sec. 112 144 192 254 339 450 5.7% 28.0%
- Service Sector 182 244 328 441 594 800 6.1% 44.7%
Region|V 148 191 249 328 435 582 5.6% 15.9%
- Agriculture Sec. 34 37 38 39 40 41 0.7% 16.1%
- Industrial Sec. 64 86 119 164 225 310 6.5% 19.3%
- Service Sector 50 68 92 125 170 231 6.3% 12.9%

Water

As shown above, the GRDP of NCR and Region 1V is projected to grow at 6.0%
and 5.6% per annum, respectively, for the period of 2000-2025, which is higher
than the GDP growth of the whole country.

Demand Projection: (Chapter 11)

Water demand consists of billed water (domestic + commercial + industrial) and
non-revenue water (NRW). The projected water demand is summarized in the table
below, together with the projection of per capita consumption, service coverage and
NRW ratio:

Water Demand Projection up to Year 2025

Description 2000 2005 2010 2015 2020 2025
Proj ected Water Demand: (MLD)
Day average demand 3663| 3,783 4,250 5,033 5,866 6,980
Day peak demand (4,400) 4,577 5,143 6,090 7,097 8,446
Existing Supply Capacity (MLD) 4,090
Per capita consumption (Lpcd) 119 125 139 153 170 188
Service coverage (%) 69 71 75 81 88 97
Served popul ation (1000) 8,120 9,703 | 11,286| 13,785| 16,147 | 19,109
Billed water (%) 39.1 46 52 58 64 70
NRW ratio (%) 60.9 54 48 42 36 30
of which, - Physical 10ss (%) 335 30 28 26 20 20
- Commercial loss (%) 274 24 20 16 10 10

Note: Day peak demand is assumed as 1.21 times the average demand. The figure of day peak
demand for 2000 represents the potential day peak demand.
The water demand projection above falls in the middle range of various previous
projections made in the Water Supply and Sewerage Master Plan Study (JCA,
1995), Water Resources Magter Plan Study (JCA, 1998) and the latest MWSS
projection (2001).

Development Scale of New Water Resour ces. (Chapter V)

6.

As indicated in the table above, water supply capacity in the year 2000 (4,090
MLD) is already critical, if potential day peak demand is deemed to be 1.21 times
the average daily demand, i.e. 4,400 MLD (3,663 MLD x 1.21=4,400 MLD). In
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order to cope with the growing demand, MWSS and two water companies are
contemplating the augmentation of supply capacity by implementing several
projects. The schemes contemplated at the stage of M/P Sudy were Wawa Water
Supply Project (50 MLD), Laguna Lake Bulk Water Supply Project (300 MLD)
and Angat Aqueduct Rehabilitation Project (350 MLD), giving atotal of 700 MLD
in supply capacity. These schemes are herein called the* Interim Schemes’.

After these Interim Schemes are added, the total supply capacity becomes 4,790
MLD. This affords the stable supply of 3,960 MLD in terms of daily average
supply quantity if a day peak factor of 1.21 is assumed (4,790 MLD/1.21). The
need for further development of water resources towards year 2025 is then
estimated as 3,020 MLD in terms of daily average supply quantity (6,980 MLD-
3,960 MLD).

Note: In this Study, water resources development is planned for daily average supply

reguirement, while the proposed facilities are planned to have the capacity to meet the
day peak demand.

On one hand, the earliest commissioning of the Agos water supply scheme is
foreseen to be around the year 2010 at the earliest on the basis of a rushed
implementation program. This means that water demand growth up to 2010 should
be met by additional inputs of the Interim Schemes (a total of 1,053 MLD in day
peak supply capacity, 5,143 MLD-4,090 MLD). If all the demand up to 2010 is met
by the additional Interim Schemes, the need for water resources development in the
Agos River Basin is 2,730 MLD to meet the water demand growth between 2010
and 2025 (6,980 ML D-4,250 MLD) in daily average supply quantity.

Assessing the overall figures derived in Para.7 and 8 above, this Sudy assumes that
the development requirement of water resources in the Agos River Basin is 3,000
MLD in daily average supply quantity. This corresponds to the figure assessed in
Para.7 above and includes about 10 % allowance for the figure assessed in Para.8
above. The allowance for the latter is deemed to cover the uncertain factors
involved in the actual achievement of implementation of the Interim Schemes and
aso in the assumptions set forth for water demand projection, particularly the
projection of NRW reduction.

Exploitable Water Resour ces. (Chapter 111)

10.

Long-term runoff of the Kaliwa River was estimated using tank model analysis.
The Agos River runoff was estimated from the runoff records at Banugao Station
and the Kanan runoff by deducting the Kaliwa runoff from the Agos runoff. Low
flow study and reservoir operation study revealed the exploitable water resources at
selected water development sitesto be asfollows:
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Exploitable Water Resources at Water Development Sites

Water Resources Reservoir Water Expl oitable Water Figures Assessed in
Development Scheme Level (EL. m) Resources Previous Study
FSL MOL | (MLD) | (m%¥sec)
Reservoir Scheme:
Laiban Dam 270 237 1,830 21.2 | 1,900 MLD at FSL 270 *1
Kanan No.2 Dam 310 278 3,310 38.3 | 3,170 MLD at FSL 295 *1
310 225 3,770 43.6
Agos Dam 159 133 5,210 60.2 | 6,740 MLD at FSL 159 *2
Run-of-River Intake:
Kaliwa Low Dam - 550 6.4 | 8.6 m/sec*2
Laiban Low Dam - 340 39
Kanan Low Dam 770 8.9

Notes: (1) Reservoir Scheme: Design year is regarded to be a dry year occurring once in 10 years,
roughly corresponding to a 97-98 % dependability for the whol e period
(2) Run-of-River Scheme: 90 % dependable discharge, after releasing river maintenance
discharge, whichistaken at 10 % of 80 % discharge
(3) Exploitable water at Agos Dam represents the total yield usable for water supply and
hydropower
*1 MWSPIII Study *2 EDCOP Study

Geological Survey: (Chapter I11)

11. Initial survey conducted during the M/P study identified the following geological
issues to be taken into account in formulating the master plan:

(@) Seismicity due to proximity to the active Philippine Fault (Infanta Fault).
Thisissue iscommon to all dam schemes

(b) The exisence of many faults near the proposed damsites and along
waterways, some of which are categorized by PHILVOLCS as assumed
active fault. This issue is also common to all dam and waterway schemes,
although the extent varies by scheme

(c) Concern for reservoir watertightness due to limestone masses occurring in
the reservoir areas, for both the Laiban and Agos Dams

(d) Thick riverbed deposit at Agos Dam and potential landdide problems at
both the Agos and Kanan No.2 Damsites

Initial Environmental Examination: (Chapter 1V)

12. Initial environmental examination (IEE) has identified varying degrees of
socio-environmental impacts that may arise due to the proposed projects. The major
issues are asfollows:

(@ Impact on the riverine environment in the downstream reaches due to
reduction of flow caused by water transfer to Metro Manila and reduction of
sediment discharges caused by construction of dams.

(b) Change of flow regime will force local people to change the way of river
use. Of a more serious concern is the possible change of morphology of the
river mouth and coastlines in the lowermost Infanta-General Nakar alluvial
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plain, which would be especially serious in the case of Agos Dam being
constructed.

(c) Need for watershed management, especially for the Kaliwa River basin

(d) Need for protection of ecosystems already being affected by illegal logging
and human encroachment. This issue is particularly important in the
Kanan-Agos watersheds.

(e) Need for preparation of a feasible Resettlement Action Plan (RAP) for
relocating 300 to 3,000 households. The number varies by scheme and is
most serious in the case of Laiban Dam (3,000 families to be relocated) and
Agos Dam (300 families)

Formulation of Water Resour ces Development Plans: (Chapter V & V1)

13.

In order to find the least costly development plan, eight (8) alternative development
scenarios were formulated for comparison. The development scenarios were
formulated as the combination of three (3) dam/reservoir schemes and three (3)
run-of-river schemes for water source development and three (3) waterway
schemes for water conveyance to Metro Manila area. The formulated scenarios are
shown in the table below:

Alternative Development Scenarios

Develop. | Ultimate First Stage Second Stage Devel opment Water
Scenario | Supply Development Stage 2-1 Stage 2-2 way
Capacity
(MLD)
A 5,110 Laiban Dam + Kanan No.2 Dam + - *1
1% Waterway 2" Waterway

B 3,000 | KaliwalLow Dam + Agos Dam 2" Waterway *2
1% Waterway

C 3,000 Agos Dam + 2" Waterway - *2
1% Waterway

D 3,600 | KaliwalLow Dam + Kana No.2 Dam 2" Waterway *2
1 Waterway

E 4,060 | KaliwalLow Dam + Kanan Low Dam Kanan No.2 Dam | *2
1 Waterway

F 3,330 Laiban Dam + Agos Dam + *1
15 Waterway 2" Waterway *2

G 3,430 | KaliwalLow Dam + Laiban Dam Agos Dam + *2
15 Waterway 2" Waterway

H 3,420 | Laiban Low Dam+ Kanan No.2 Dam 2" Waterway *3
1% Waterway

Notes: 1. Supply Capacity: Day average supply quantity
2. Waterway Scheme:  *1 Laiban~Pantay~Taytay *2 Kaliwa~Abuyod~Angono
*3 Laiban~Karan Batu~Angono
3. Layout Plan: See Figure 5.4 of Main Text

Comparison of Alter native Development Scenarios. (Chapter VII)

14.

The relative attractiveness of the eight (8) alternative development scenarios
presented above was evaluated through comparison of “unit water cost” per m® of
water supply. The project cost estimated in this Sudy included the costs of water




Summary

source exploitation (dam/reservoir), a water treatment plant and water conveyance
facilities up to a main service reservoir planned at Taytay (Scenarios A and F) or
Angono (Scenarios B to H). Hence, the water cost evaluated herein represents the
cost at the main service reservoir, which is regarded as the off-take point for
distribution to the supply network.

15.  Since the proposed development scenarios are formulated to differ in their
development scales, the comparison should take into account not only cost factor
but also time factor. Hence, the “unit water cost” is calculated by comparing the
present worth of total incurred costs and expected revenues by discounting to 2001
prices at a discount rate of 12 % per annum. It isassumed that a part of the invested
cost is recovered by electricity energy revenue and the remainder should be
recovered by water revenue. On this basis, a trial calculation was made to find a
“unit water cost” that would equalize the present worth of the cost portion to be
recovered by water revenue (the portion remaining after deducting the portion to be
recovered by energy revenue) and the present worth of water revenue.

16. The evaluation horizon is set at 40 years after the first stage scheme is
commissioned. Although the earliest attainable completion year of the first stage
scheme varies by scenario from 2010 to 2013, the Study assumed that the first stage
project of all the Scenarios would be completed in year 2010 to enable a
comparison of the Scenarios within the same time frame. Therefore, the evaluation
horizon assumed isfrom 2011 to 2050 in this comparative study.

17.  Theresultsof ‘unit water cost’ comparison are summarized in the table below:

Summary of Comparison of Unit Water Cost Index
Scenario Proposed Scheme Project Present Worth Equalizing
Cost Water Costto be | Unit Water
*1 Volume | Recovered | Cost*2
Supplied
(US$ Mil.) | (Mil.m?) | (US$Mil.) | (USH/ )
A Laiban + Kanan No.2 Dam 2,256 1,650 1,429 0.400
B Kaliwa Low Dam + Agos Dam 1,826 1,449 1,129 0.379
C Agos Dam 1,820 1,449 1,171 0.391
D Kaliwa Low Dam + Kanan No.2 1,884 1,531 1,248 0.389
Dam
E Kaliwa Low Dam + Kanan Low 2,200 1,580 1,411 0.421
Dam + Kanan No.2 Dam
F Laiban Dam + Agos Dam 2,064 1,498 1,236 0.390
G KaliwaLow Dam+ Laiban Dam + 2,284 1,513 1,337 0.424
Agos Dam
H Laiban Low Dam + Kanan No.2 1,778 1,511 1,254 0.398
Dam

(For Reference)

- | Laiban Dam 871 1,166 868 0.380

Notes:

*2 Unit water cost at 2001 price, which equalizes the present worth of costs and the present worth
of water sale amount, discounted at 12% per annum. The water sale price is escdated at 3% per

cost, engi neering/administration cost (7%) and physical contingency (15%)

annum.

*1 Base cost estimate at 2001 price, comprising construction cost, land acquisition/resettlement
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18.

19.

As indicated in the table above, the unit water cost index is evaluated to be the least
for Scenario B, followed by Scenarios C, D, F and H being at an ailmost equal level.
The favorable index of Scenario B can be explained by the larger quantity of water
exploitable by the Agos reservoir, which is usable either for water supply and
hydropower, asindicated in the table shown in Para.10 above.

On one hand, the unit water cost index of the Laiban Dam project showed an index
value aimost comparable to that of Scenario B. Hence, this Sudy proposes that
both the Scenario B (evaluated as least costly on scenario basis) and Laiban Dam
(evaluated as atractive on an individual project basis) would be worthy of further
consderation in formulation of the master development plan of the Agos River
Basin.

Proposed Master Plan: (Chapter VIII)

20.

21.

A master plan was formulated basically in line with the plans proposed in
Development Scenario B.  The configuration of the proposed master plan is shown
in Figure 8.1 of the main text.

Water Supply Development Plan:

Scenario B envisages the development of Kaliwa Low Dam initially and Agos Dam
ultimately for meeting water demand up to the year 2025 (3,000 MLD in daily
average supply quantity). The sequence of proposed development is shown in the
table below:

Sequence of Proposed Water Supply Development

2" Stage Devel opment
Proposed Facilities | 1% Stage Develop Stage 2-1 Stage 2-2
Water Supply Q'ty | 550 MLD initially Additional 950 MLD Additional 1,500 MLD
KaliwalLow Dam | Supply of 550 MLD | (Supply substituted by -
initially Agos Dam)
"AgosDam - Supply of 1,500 MLD, | Supply of additional
including 550 MLD 1,500 MLD
earlier supplied by
Kaliwa Low Dam
“Waterways 1" Waterway for T 2 Waterway for
________________________________ 1,500 MLD ___|edditiond 1500MLD
Water Treatment WTP#1 —-750 MLD | WTP#2 - 750 MLD WTP#3 & #4, each 750
Plat(WTp) . ImD
Main Service SR #1 for 750 MLD SR #2 for 750 MLD | SR #3&4 for additional
Reservoir (SR) 1,500 MLD

Note: The above figuresin MLD represent daily average supply quantity. The capacity of waterway and

22.

23.

WTPis planned to be 1.21 ti mes the daily average suppl y capacity to meet the day peak demand.

As stated above, the Laiban Dam project was retained for consideration in the
master plan. The project is already committed by the Memorandum Order No.10 of
August 5, 1998, which mandated the MWSS to resume the implementation of the
project.

There are two hurdles for the implementation of Laiban Dam. One is the
resettlement of about 3,000 households or 15,000 people, which congtitutes a large
social problem. The other is the concern for possible delay in completion due to the
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24,

25.

time requirement for solving the resettlement issue before construction and also
potential problems that may arise during the construction. The implementation of
Laiban Dam depends on MWSS s confidence in how quickly the resettlement issue
could be solved and how fast the project could be commissioned.

Hydropower Development:

Three (3) potential hydropower development schemes are proposed in the master
plan: (i) Abuyod power station at the downstream end of the water conveyance
tunnel, (i) Agos power station at the toe of Agos Dam, and (iii) Kanan No.2 power
station at the toe of Kanan No.2 Dam. The proposed hydropower development is
summarized in table below:

Summary of Hydropower Development Plan

Scheme Power Output (MW) Energy Production (GWh)
Installed 95 % Primary Secondary Total
Capacity | Guaranteed Energy Energy
Abuyod PIS *1 125 7.0 98.6 - 98.6
AgosP/S 85.6 71.3 178.0 240.9 418.9
Kanan No.2 PIS *2 209.5 135.3 406.4 97.2 503.6
Notes: *1 Installed after the completion of Agos Dam and 2nd Waterway

*2 Canbeimplemented independently from the water supply schemes
Measures for Mitigation of Socio-Environmental 1ssues:

The socio-environmental study (Chapter V) has identified several potential issues
to arise due to the proposed projects. These issues should be taken into account in
the subsequent feasibility study.

Q) Impact to River Mouth Alluvial Plain due to Reduced Sediment Yield

A major impact of serious concern is, as stated in Para.12 above, the possble
change morphology of river mouth and coastlines.

2 Resettlement Scheme

The proposed water resources development and conveyance projects will require a
varying degree of relocation of households. This issue is an important sociological
parameter determining the viability of the proposed projects and hence is taken up
as a planning element of the master plan.

(©)) Watershed Management in the Kaliwa River Basin

The Kaliwa River Basn is yielding a large quantity of sediments due mainly to
deforestation over a long period and active development of land for cultivation.
Also, the dedtruction of forest cover results in wildlife habitat loss, and
conseguently diminishing biodiversity and wildlife.

The DENR-Forest Management Bureau (FMB) is currently implementing a
Watershed Rehabilitation and Management Improvement Project for the Kaliwa
catchment. Since the recovery of a fair watershed environment takes a relatively
long period, the activities of Kaliwa Watershed Management Project should be
further strengthened and continued henceforward.
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26.

4 Conservation of Eco-Systems in Kanan-A gos Watershed

The Kanan and Agos River Basins are covered by thick vegetation. This vegetation
cover is home to some migratory and permanent endangered fauna, such as the
Philippine deer, wild pig, monitor lizard and kalaw. These species are important
componentsin the stability and productivity of the ecosystem.

Extensive logging especially in the Kanan River watershed is already posing a
serious threat to the primary forest in the upper catchment. Furthermore, the
impoundment of the Agos reservoir and the construction of Kanan No.2 Dam
(including the reservoir, access road and transmission line) will have significant
impacts on the forest environment and ecological system in the basin.

Projects for Enhancement of Regional Development:

The implementation of water resources development will cause various types of
inconveniences to people in the project area, such as the relocation of settlements,
change of river environments, disconnection of local communities due to reservoir
impoundment, etc. For compensation for those inconveniences, the project will
have to provide necessary measures to improve people’s livelihood and enhance
regional economic activities. The following describe the outline of the projects
proposed in this respect:

(1) Bank Erosion Protection Work in the Infanta-General Nakar Alluvial Plain

In the Infanta-General Nakar alluvial plain, severe bank erosion is taking place
along the both banks of the Agos River. The erosion at the heaviest portion was as
large as 300-400 m during 1952 and 1995. The bank has already been incised very
close to the main part of the General Nakar town. According to people in the area
and the Municipality Office, the most urgent project needed in this area is the
protection of the banks from further erosion. The proposed work consists of
revetment work coupled with the installation of groins in selected portions of the
river course.

2 Provision of Riverbank Sructure for Facilitating the People’s River Use

The riverine environment downstream of the Agos Dam will change significantly,
e.g. degradation of riverbed level, decrease of dry season flow, etc. Thiswill cause
the people in the area to change the ways of water use or river. The proposed
project isto provide riverbank structures for facilitating the people’s use of the river
at places where people use the river. The proposed structures are for boat landing
and bathing/washing that will be usable at any river water level.

3 Provision of Access Roads/Footpaths for the Communities

The resettlement scheme for the Agos Dam contemplates relocation of the existing
settlementsto lands at higher elevationsin the vicinity of the original locations. The
project being proposed herein is to provide access to those new resettlement areas
by extending a road from the access roads built for the construction works. If the
resettlement site is less populated or in a relatively remote location, access will be
by footpath. In addition, a trunk footpath connecting Agos Dam, Kaliwa Low Dam
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and Barangay Daraitan will be built. Thisfootpath will facilitate the people’s access
to shops, schools, medical facilities and other public facilities located in the vicinity.
Also, for improving access to Barangay Daraitan during flood season, a footpath
suspension bridge will be built just upstream of the existing ferry site.

4 Establishment of a Manpower Training Center

Some of the PAFs (project affected families) will have to change their occupation
due mainly to resettlement outside the present livelihood area. To support
sustainable livelihood of the PAFs, a manpower training center will be established
at Barangay Daraitan or new resettlement site.

) Establishment of a Health Center at Barangay Daraitan

In Barangay Daraitan, there are at present two health centers staffed by a nurse and
a midwife, the latter visiting once a week, which is a lower level of service than is
required for a medical facility in an area with a population in the order of 4,000.
The proposed project is to build a health center equipped with the minimum
equipment required and being staffed by a physician and a nurse.

(6) Power Supply to Infanta-General Nakar Area

The proposed master plan contemplates to supply the power generated at Agos
Power Sation to the Infanta-General Nakar area by a 69 kV transmission line. The
stable supply of power will contribute to further development of economic
activitiesin the area through stimulating industrial development.

Economic Evaluation of Proposed Schemes: (Chapter VIII)

27.

28.

Economic evaluation was made for two major schemes proposed in the master
plan: one is the scheme comprised of Kaliwa Low Dam, Agos Dam and Kaliwa-
Angono Waterway for multi-purpose development of water supply and hydropower.
The other is Kanan No.2 Dam scheme for hydropower development. The economic
benefit of water supply is regarded to be the willingness-to-pay for water. The
hydropower benefit isregarded as the cost of alternative thermal power plant.

Analysis of the cost and benefit streams revealed that the economic internal rate of
return (EIRR) is 13.5 % for the former multi-purpose scheme and 5.4 % for the
Kanan No.2 hydropower scheme. The EIRR evaluated for the Kanan No. 2 scheme
is relatively low. The Kanan No.2 scheme will require a further elaboration of the
plansfor jugtifying the viability.

Proposed Implementation Organizations. (ChaptersVIII & X)

29.

The Steering Committee meeting for this Study, held on August 21, 2001, agreed
that “ MWSS will handle the implementation of the water resources development of
the Agos River Basin until such time that a River Basin Authority is created”. The
Sudy assumes that MW SS would act as the Executing Agency for the proposed
project.

-10-
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30.

In order to assist and coordinate the roles and duties of the MWSS, an
“Inter-Agency Coordinating Committee” will be organized. The Committee will be
composed of representatives from NEDA, DPWH, DENR, DILG, DOE/NPC,
NWRB, NIA, MWSS, and Quezon and Rizal Province. MWSS will chair the
Committee. Chapter X of the main text describes the detail of the roles and
functions of the Committee and also the proposed organizational structure in the
operation and maintenance stage.

Proposed Financial Arrangement: (Chapter VIII)

31.

This Sudy proposes the following procurement approaches to be most
advantageous to the project:

Q) Project under BOT (Build-Operate-and-Transfer) Scheme:

In line with the policy of the Government as well as that of the MWSS, a basic
principle would be to procure the work through the maximum use of private
financing resources (e.g. BOT). This procurement will be applied to the following
work components:

. Water treatment plant and conveyance facilities (from water treatment plant
up to service reservoirs)

. Digtribution mains (preferably to be implemented by the present water
distribution concessionaires)

. Hydropower plants at Abuyod and Agos Dam

2 Projects under Government Project

On the other hand, construction of the water resources facilities (dam and tunnel)
involves greater technical risks and requires a large investment cost, which would
be alarge burden to most BOT Proponents. The least costly approach isto build the
water resources facilities as a government project by utilizing the ODA soft loans of
a low interest rate longer repayment period, which affords minimizing the annual
costs and accordingly minimizing the water cost. The work components proposed
for the implementation as a government project include:

. Water source development, i.e. Kaliwa Low Dam and Agos dam
. Water conveyance tunnel up to Abuyod hydropower plant
. Projects proposed for regional development (See Para.27 above)

The fund for repayment of loans can be generated from the sale of raw water to the
BOT concessionaires for water supply and electricity supply.
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Summary

Selection of Project for Subsequent Feasbility Sudy: (Chapter |X)

32.

33.

Among the projectsincluded in the proposed master plan (Para.20 to 27 above), the
most urgent project is water supply development for attaining the earliest supply of
water to Metro Manila. Hence, the subsequent feasibility study will take up the 1%
stage development of the water supply schemes proposed in Development Scenario
B, which is outlined in the table shown in Para.21 above.

The 1st stage project consists of the Kaliwa Low Dam with the 1% waterway. A
matter to be noted is that the viability of the 1¥ stage project relies largely on the
feasibility of the Agos Dam. Therefore, the feasibility study should also include the
investigation and studies of the Agos Dam aswell.

-12 -
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