S§7.  INSTITUTIONAL ASPECT

In order to manage the limited water resources, the Study proposed measures to strengthen
the water-telated institution as a component of the Master Plan. A lot of studics have been
undertaken by the Government of the Philippines so far, to address the various issucs on
water and the need for more efficient integration and coordination of all water-related
activities with a more focussed approach on water resources management.  These include
the technical assistance study on “Action Plan for Reforms Relating to the National Water
Resources Board” preparcd for the Government of the Philippines, financed by the
Government of Japan with thce World Bank as Exccuting Agency. One of the
recommendations of the study incorporated by the World Bank in its on-going Waler
Resources Development Project (WRDP) is the institutional action plan which is the
sirengthening of NWRB comprising establishment of 3 regional offices, support through
incremental staff, training, equipment, stcategic studies and local consultancy services.

Another major important study was done by the President task Force on Water Resources
Development and Management (PYTFWRDM) ceeated under Bxecutive Order No. 374 to
transform the fragmented and conflicting institutional structure into a coherent framework
for effective local action on sustainable water management.  The output of that study is a
Design Report on the Water Resources Authority of the Philippines.  This report proposed
the establishment of an agency known as the Water Resources Authority of the Philippines
(WRAP) responsible for integrated planning and regulation of the water resources sector.

The above studies are fully incorporated in establishing the institutional strengthening plan
which consists of two measures : the tentative measure and the ultimate measure.

§7.1 Inferim Measure

The interim measure observes the existing law and organization. Tt might not be the
complete measure for strengthening, however it only requires minor revision of existing
organization and institutions. Accordingly, the measure could be effective without
clearing the complicated procedures and consuming time. The measure highlights the
strengthening of the regulatory function of the existing National Water Resources Board.

The major institutional enhancement in the proposed interim measure will include the
following: :

i) Aitach the NWRB to the Office of the President and later on to the DENR to

provide the context for strengthening the powets of the agency and facilitate the
consolidation of reforms,

i) Mémbcrship of the Board to be confined to members responsible for policy in
water resources at the highest levels of the Government,

1ii) Establish Regional Offices to assume the line functions now in large part



delegated to deputized agencies and offices and allocate the corresponding
budgetary requircments thereto,

iv) Include NWRB in the membership of the ICC Technical Commiltee, pariicularly
in deliberating on the water supply and water resources projects,

v) Prepare a Walter Resources Master Plan to integrate all water resources
development plans, policies and activities,

vi) Create a Legal Affairs unit in NWRB to handle litigation and conflict resolution
on site and at the national office,

vii) Enhance the technical capability of the NWRB through establishing data
acquisition and recording system (National Water Information Network : NWINj
and employing morc technical staff. In this connection the strengthening of
dam engincering should be envisaged, and

viii) Increasc the rate of fees and fines charged by NWRB and use the proceeds of
these charges and fines to undertake water resources study and improve the data
banking network of the agency. '

With this measure, the NWRB could enhance its regulatory capability among the various
agencies concemned with respect to the water resources management. The measure will
furnish the NWRB with a competence to control water rights and use from a legal
viewpoint. This strengthened ability to regulate and control the water use may be
effective to allocate the water resources during the critical water shortage period. In this
respect, the NWRB should have a standard for daily operation for emergencies. The
measure is expected, on the other hand, to improve the ability to gather and interpret
meteo-hydrologic data and inventories of water-related facilities.

§7.2 Ultimate Measure

The Hatter is the proposal to create a new specific body to take charge of the overall
management, development and administration of water resources in place of the existing
NWRB. In order to realize the proposal, there might be a need of new legal preparation
that might take a certain time period.

The contemplated features of the proposed anthority are as follows: ‘

i) The authority should be the same level of the National Economic Development
Authority (NEDA),

ii) The Director General should have the rank of a Cabinet Secretary.
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iii) ‘The authority should be able to create river basin and watershed authorities as
necded by the sector.

iv) The authority should have ficld offices which will implement regulatory policics,
issuc licenses to parties requiring permits, monitor compliance, accumulate
pertinent water  data, resolved conflicts and  conduct community  based
consultations in planning the resource allocation.

v) The authority organization should have units for Legal Scrvices, Regulatory
Services, Information Systems and Finance. The office of (he authority should
be mobilized by the engincers who are specialized in dam engineering and other
relevant disciplines, in order to undertake or have a strong initiative in the
preparation of a Water Resources Master Plan,

vi) The field offices should carry out the operating functions of the authority on
water resources management in accordance with the guidelines provided by the
national office. The field offices shall also be responsible for mobilizing the
community-based decisions on planning studies for the development and
management of the water resources in their respective communities.

vii) The authority should take over the functions of the existing NWRB. In linc
with this policy, the exiting NWRE will be abolished.

In August 1997, the Presidential Task Force on Water Resources Management and
Development prepared a proposal to establish Water Resources Authority of the Philippines.
The proposal had been filed in the House of Representatives of the Philippines Congress, as
house Bill No.9896. A public hearing of it is underway as of the end of February 1998.

The Contents of the Bill is similar to the proposals in the ultimate measure. The
proposed ultimate measure can be completely substituted by the WRAP Bill.
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S8.  DATABASE

A database system with functions of the data storing and retrieving was constructed during
the coutse of the Study so as to support the study works, At present, NWRB is operating
and managing the database of the nation-wide groundwater data and water right data.  In
addition, a new database on the water resources is under construction by DENR. In

designing the database for the Stady, the function to exchange data with those ones owned
by the concerned agencics was considered.

Microsoft Windows NT on Compaq Proliant 800 was selected as the operating system.
And Microsoft Access was introduced as the database software after comparative studies.

The established database consists of rainfall data, surface flow data, dam inventory,
groundwater data, irrigation data and socio-economic data, The mapping information
system was introduced in order to enable easy data reteieval on a computer,

The operation manual for the established system was prepared and submitted to the NWRB
for the smooth operation and maintenance after the completion of the Study.

The World Bank-WRDP Report dated October 1996 proposed to design and establish a
National Water Information System (NWIN) which is a computer-based network system
that electronically links the databases of the collection agencies and provides easy access to
various user. Jtis expected that the integrated management and use of the whole database
related to the water resources in the country will be realized through the establishment of
the NWIN. With regard to the NWIN, the NWRB is going to have a substantial
database to which the various agencies will be linked. The database that will ultimately be
linked to NWIN will include all the databases owned by the various agencies concerned.

The proposed NWRB is planning to establish the NWIN at the earticst opportunity after the
necessary financial arrangement.



S89.  PROPOSED SHIORT TERM STRATEGY

The water demaund and supply balance study reveated the likely water shortage in the
majority of major river basins and sclected major citics. The predicted basin wide water
shottages in the future arc mostly atiributable to the recent national policy to attain high
growth of preductions in agricultural sector.  While, the predicted water shortage in the
major cities is mainly due to the high increase of population and thriving economic
activities until the ycar 2025.

The proposed water resources development plans in the areas which presently face the
water shortage problems should be implemented as soon as pessible.  The implementation
of the proposed surface water resources development might be urgent because a surface
water development plan usually takes a longer time period until it becomes functional as
compared with a groundwater development plan.  Along this line, the short term strategy

is proposed to include the water resources developments for Metro Manila, Metro Cebu and
Baguio City,

§9.1  Municipal Water Supply for Metro Manila

As can be seen in Figure-71 to Figure-73, the additional municipal water for Metro Manila
would have to rely on the supply from the Agos river basin comprising two main tribularies,
namely the Kanan and Kaliwa basins, after the completion of the Umiray-Angat transbasin
project and presumably the development of Laguna lake, ‘The following studies on the
Agos river basin as well as the Maasim and Bayabas dams are recommended to be carried
out as a short-term strategy for the water supply to Metro Manila:

- Master plan study on water resources development in the Agos river basin placing
a focus on municipal water supply for Metro Manila

- Peasibility study on the priority project(s) selected through the master plan study

- Feasibility study on the Maasim and Bayabas dam project

Until now, several reservoir type dam projects were identified in the Kanan and Kaliwa
river basins and examined at different study levels. However, no reliable streamflow data
are available on the Kaliwa and Kanan rivers, although there exists a stream gauging station
at the downstream reach from the confluence, the Agos river. It is strongly recommended
to install a stream gauging station at the each of these tributaries as soon as possible so as to
enable the accurate estimate of their hydrological condition in the proposed master plan
stage. In addition, the detailed geological investigation including core drilling at the
proposed dam sites on those tributaries should be performed in the master plan stage in
order to select the most favorable dam site from the technical view point. A limestone
zone spreads over the reservoir area of the proposed Laiban dam on the Kaliwa river, which
are prioritized for the purpose of the water supply to Metro Manila in the past study. This
implies that the significant seepage might occur after completion of the Laiban dam.
Hence, its technical viability needs to be verified through geological investigation.



It is expected that the Maasim and Bayabas dams, which were originally identified and
examined in the Water Resources Development (WRDP) Study at a level of prefeasibility
study for the purpose of irrigation water supply to the downstream paddy fields of the
Angat dam, conlribute to the augmentation of the municipal water supply capacity of the
Angat dam. Tt is reccommended to carry out a combined feasibility study on those dams.

$§9.2  Municipal Water Supply for Mctro Cebu

The present groundwater production has already cxceeded its exploitable capacity.
Accordingly, a new water source to meet the rapidly increasing water demand would have
to be dependent on surface water sources in the neighboring small river basins,  In this

respect, it is recommended to cairy out the following studies as the short term strategy for
the water supply to Metro Cebu:

- Master plan study on municipal water supply to Metro Cebu, which includes

carrying out a prefeasibility study on the specific water supply projects taken up in
tliis master plan.  These include:

a) Lusaran dam project (Update the previous feasibility study)
b) Malubog-Mananga transbasin project (MMTP)

¢} Lusaran-Pulanbato transbasin project (LLPTP)

d) Bohol-Cebu water supply project

- Feasibilily study on the priority project(s) selected through the master plan study

§9.3  Municipal Water Supply for Baguio City

Baguio City is suffering from the most aggravated water supply situation. The Baguio
City area spreads over a western divide of the Agno river basin with an altitude of 1,000 m
to 1,500 m. Although some rivers originate from the city area, they flow down along the
steep riverbed slopes. Due to the topographic condition, the pumping facilities will be
required to be installed to covey water from the proposed downstream intake site on those
rivers to the city area, in case that the river water is intended to be utilized for the municipal

water supply purpose. Consequently, the unit water production cost will be considerably
high.

Since the development of surface water requires a considerable amount of investment, it
might be preferred that the groundwater in the Baguio Water District be developed to the
maximum extent and/or the remaining groundwater resources in the neighboring Water
Districts be supplied to Baguio City, if any. Accbrding to the latest information, on the
other hand, the groundwater productions of the on-going project do not reach the initially
expected level. Judging from the present circumstance, it is recommended to carry out a
comprehensive study covering the neighboring municipatities such as La Trinidad City




where the comparatively farge groundwater resources arc considered to be stilf exploitable.

‘The situation of Baguio City is worsened by the deterioration of the existing water supply

facilitics.  In parallel with the comprchensive master plan, it is recommended to
rehabilitate the existing facilities such as Amliang spring, Stage T and St. Thomas Rain
Basin . Along this line, a ficld investigation and study should be performed.

It is recommended to carry out the following studics:

- Master plan study on water resources development for water supply to Baguio City
- Feasibility study on priority projcct(s) selected through the master plan study
- Study on the urgent rehabilitation projects



S10  RECOMENDATIONS

a) Promotion of the proposcd short term strategies

The Study proposes a number of water resources development projects to cope with the
projected serious water shortage in the future. Among those, the water resources
development for the water supply to Metro Manila, Metro Cebu and Baguio City is assessed
to be the most urgent necessitics. The Study examined the soundness of the projects
preliminarily, which constitute the framework to meet the future demands. Prior to the
implementation of a feasibility study on the promising projects, it is reccommended to carry
out the regional master plan study for the specific basins where those projects are identified
in the Study and previous studies. The master plan study should include various field
investigations such as geological investigation works, hydrologicat investigation and
topographic survey as requited.  The promising projects are expected to be examined at a
prefeasibility study level based on the results of the field investigation. The social and

cnvironmental impact study on those projects should be performed in depth together with
cconomic, financial and technical feasibility study.

From the viewpoint of sustainable development, it is recommended that the feasibility study
on the prioritized water resources developnment project is to be associated with an adequate

watershed management plan, which is to be formulated on the basis of the results of the
cnvironmental study.

b) Execution of the proposed Interim Measure

The Study proposes the strengthening of the regulatory ability of the existing NWRB as an
interim mieasure for institutional enhancemeni of water resources management. Legal
arrangement requisite to the execution of the proposed interim measure is minimum and
most of the revisions proposed may be attained with simple arrangement of by-laws.
Meanwhile, the realization of the ultimate measure may take time. In this respect, the

early execution of the proposed interim measure is recommended, unless the realization of
the vitimate measure is ensured.

¢) Improvenient of data acquisition system and establishment of NWIN

Data on meteorology, hydrology and hydrogeology are fundamental for water resources
management because these data determine the potentials of water resources. The accuracy
of the data determines the accuracy of the potential estimation. The Study Team
recognizes that there are some data, whose accuracy is doubtful. In addition to the
accuracy, the established observatories are not sufficient in quantity and location. The
construction of a nation-wide telemetered data acquisition system is recommended, since it
affords continuous observation and thereby makes real time data available. It should be
noted that the real time data are indispensable to conduct effective water management.

In the country, the streamflow records are being processed by the various agencies
concerned such as BRS, NIA, NPC and kept in their independent databases at present. In
this respect, it is recommended to establish an integrated nation-wide database and server
system of the water resources by means of introducing a National Water Information
Network (NWIN) which was proposed in the WRDP study carried out under the World
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Bank.

d) Environmental consideration

Since it is forecast that water shortage will becomie serious in the future, the water resoutces
development through the provision of an impounding dam is imperative to mect the
incteasing water demand.  Further, the construction of watcrway structures to convey the
walter to the demand sites is indispensable. These large-scale construction works woutd
affect the environment to some extent. Measures (o alleviate such adverse effects should
be considered and proposed in the next stage of the Study. It may be ideal if the provision
of water resources facilities could improve the environmental condition, with measures
inclusive of so called Eco-Dam. However, the environmental condition has a compticated
interaction and it must be noted that a facility which is preferable to one portion of the
environment may affect adversely the other portions.

¢} Demang management

Economic growth and increase in population thrust up water demand naturally.  The
grade-up of life style is another reason for the high increase in water demand.  Meanwhile,
the Study found that present high unit yicld of water demand is partly due to poor
management of water supply.

The unaccounted-for water is ¢stimated to be 56% on average for municipal water supply.
The toss is mainly due 1o illegal pipe connecting and water tapping and the leakage from
water transmission and distribution facilities. Trrigation efficiency is estimated to be very
low. The water loss is mainly aftributable to low farm efficiency and high conveyance
loss. The master plan study assumed that these low efficiencies in municipal and
irigation water supply are to be improved gradually and the rate of loss in the municipal
water supply will shrink to 20 to 30% in the year 2025. Another assumption adopted in
the Study is the cyclic use of industrial water. In the year 2025, the unit price of piped
water may become expensive especially in Metro Manila, Metro Cebu and Baguio City
where the costs required for the water resources development is projected to become
considerably high. Besides, the Study assumed that 3 times cyclic use of industrial water
in some areas will become the common practice in the year 2025. 'The Study disclosed
that a considerable investment in the sector of water resources development is necessary
under the condition of the projected socic-economic framework. If the assumptions
adopted are not realized, the necessary investment may be far beyond the ones estimated in
the Study. The demand control through the realization of these assumptions is
fundamental to the water management of the country.

The Study clarified that agricultural water demand would occupy about 90 % of the total
water demand of the country even in the year 2025. The surplus water which would be
created through thorough water management in the agricultural sector, especially increase
of irrigation efficiency, should be allocated to other water use sectors in order to mitigate
the water deficit in those sectors in the future. Hence, it is recommended to practice
thorough water management to an extent that the surplus water can be allocated to other
water use sectors in order to mitigate the water deficit in those sectors in the future. Since



the effective water allocation become necessary in the future, to strenglhen the regulatory
ability of the existing NWRB might be important,

f) Periodical review of master plan

The Study formulated and proposed water resources development and management plan
adopting the water demand corresponding to the projected socio-economic conditions.
The projection was made on the basis of the tentative economic development plan of
NEDA as of July 1997.  On the other hand, the economic condition of a country is liable
to change as time goes by. In some cases, the production activities of a country are
affccted by global requirement such as global shortage in foodstuff. On the other hand, the
tice consumption of the country may decrease as the per capita GDP increase as seen in

Japan. In order to correspond to such change in the condition, it is recommended to
review the master plan periodically.

g£) Executior: of a master plan study for specific major river basin

Tt should be noted that the Study aims at the formulation of a nation-wide comprehensive
master plan, which could suffice the projected water demands in the whole parts of the
countcy by hurdling the barriers of watersheds, regions and administrations as the water
resources management frameworks.  In addition, the Study principally lines up the water
source development projects proposed in the previous studies, including the storage type
dam projects, as their main features have remained unchanged. In some cases, the storage
type dam projects are planned to be developed for a single-purpose of hydropower.  With
regard to those hydropower projects, the Study assumes that the water released from
turbines will be utilized for other purposes such as irrigation and municipal water supply
withoul modifying the original schemes. Besides, the Study proposes new storage type
schemes identified on topographic maps and examined at a study level of master plan.

As for the storage type dam projects, there may be a need to reformutate the project feature
in harmony with the optimum allocation of costs and benefits in the respective water seciors.
Hence, it is recommended to carry out the study for the specific river basin in line with the
water resources development framework which is specified by this national water resources
management master plan, if the execution of additional and detailed examinations on
demand projection, potential assessment or oplimization is judged to be required for the
river basin. In the future study, it is hoped that the multi-purpose dam plan will be

formulated taking into a full consideration the flood controt effect as well as the water uses
in the other sectors.
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Tablc2 MUNICIPAL AND INDUSTRTAL WATER DEMAND IN 1995
(Unit: M(jM:‘yem_).

Water  Municipal Tndustrial Total
Resources  Public  Private Total {(M&D
Region  level-HE Levell1& -1 Sub-total
__(WRR)
1 26.1 14.4 40.6 6.6 41.2 72.9 120.1
1l 7.2 20.8 28.0 11.2 393 16.1 554
1 136.8 50.7 187.5 28.6 216.1 209.3 425.4
v 1,082.3 48.4 1,130.7 715 1,202.2 625.8 1,828.0
\' 353 30.4 65.7 11.6 7.3 19.8 97.1
Vi 48.3 40.2 88.5 15.4 103.9 569.3 673.2
VIl 740 M6 108.6 14.7 1233 165.8 289.1
Viil 173 24.6 41.9 8.7 50.6 31.4 §2.0
X 39.3 23.4 62.8 10.4 732 5.7 78.9
X 47.6 242 718 11.3 83.1 210.4 203.5
Xl 58.7 21.6 0.3 15.4 95.7 215.1 3108
CXu 158 359 SIS0 668 920 1588
Total 1,588.9 369.3 1.958.2 220.5 2,178.7 2,233.6 4,412.3

Table3 WATER PRODUCTION AND VOLUME OF WATER SOLD BY MWSS

Year  Water Production(MCM) ~ Volume Revenued Non-Revenued
Groundwate  Surface Total Sold Water Water
Water (MCM) (%) (%)

1985 29.5 757.4 7869 302.9 8.5 61.5
1936 304 374.1 504.5 310.8 34.4 65.6
1987 219 3348 862.7 3365 39.0 61.0 @’
1988 29.5 849.3 878.8 359.5 40.9 59.1
1989 29.0 859.1 888.1 375.8 42.3 57.7
1990 133 §75.8 909.1 3847 42.3 511
1991 339 779.6 813.5 386.5 47.5 525
1992 28.0 823.4 851.4 382.0 45.0 55.0
1993 259 9071 9328 3973 42.6 57.4
1694 26.5 683.1 1,009.6 418.9 41.5 58.5
1995 27.2 948.7 975.9 426.5 43.7 56.3
1996 29.8 1.099.8 1,§29.6 435.9 38.6 61.4

Data Scurce:MWSS
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Tabled  LIST OF NATIONAL IRRIGATION SYSTEMS AS OF 1996 (142)

Province Noof | Senice | Acaliigredeatud | Croggieg i ia -
SYSIFEM _VWER® Served Syvtenss  Ariaiha}  We Totsl Wet Doy Total
.R:g;m_‘k - 2 . N4 AL L S S SN i
Agar Sincalas HH Fangasivan 2 12035 FO8 5003 [ 2323 58 31 o949
Anbaytan Dipalo m Pargasinan 3 5307 3150 )] 4042 52 X} 84
Ambwrayan 1 12 Unen 1 A0 250 250 5.830 55 % Wi
Bocos None I Nocos Nong & 6125 503 129 2.378 >l & tig
Boces Sur H flocos Sur 3 RE-E s e b233 4408 31 12 120
Lower Apao-Tobauguen Bl Tasgaipn b 1500 an s 5797 0 7 M
Masatip I Lallnian 1 [RE 1,Y0 Mé 2046 4 3% [F2]
San Fahisn Oumulos HH] Pangasina 2 s 2355 1342 am &7 L 158
Subtotal H3 445365 E‘?,_Q?l !7.‘:‘!1_3 41,809 6 A0 L8]
Region2 - T
Abulog-Apayae-Parplona i Cagayn-Arayao 2 10,595 4500 300 9.5 41 4 g7
Baggan i Cagayan 1 1812 1020 1,481 2.504 55 -] 138
Banurbur 1l Cepayan 1 1,087 &80 ke 1630 53 41 154
Baua [H] Cagayan k 1,533 452 P [ R1 ] A3 53 86
Dnanwn 1} Cagiyan 1 1502 062 1383 1347 81 9 15
1AAPIS 1] Capayan t 2,306 G380 1.%6 2280 12 56 bl
Lower Chico i Cagayan 1 185 1226 (3] LA K 6 43 114
Magagit i Cagryan 1 1500 ERA 1120 18.400 50 o4 145
Mallig n Tudwla ] 2477 1,310 1450 1550 6 [ 17
MARNS Oistrici £ ) lsatela ] 24054 18 552 18,332 TEM ™ 2 157
MARNS District 1 i Ibels 1 24,458 21955 90 4398 il o0 150
MARIS Diswrct il i Tabeta-Fypaa i 24193 15,763 16,439 33300 [&] 57 10
MARNS Ensok1 (V i Fately i 24,657 ¥1.5%1 LR 33353 13 1L 147
San Pablo Catagan 1t Tasbela 1 t273 685 656 bI82 53 55 103
Solana-Tuguegdfao i1 Cagayan 1 1,000 619 0 3,186 (53 51 113
Piazcdmtuan 1 Cagryn H £33 40 461 321 52 52 165
Tumauini i Tsalcha ¥ eI L6531 115} LR 2 | 3 L34 {5
Upper Chico (CARY 1} Kakirga Anay 3 lothely § 17,551 9.653 G500 19289 5% b3 Ho
Zinndargan n Cagaya 1 108 i.8466 1869 1733 91 3t 153
Sultoia) 20 b54.504 104971 LR 216 000 % 32 L0
Region 3
Bucao Hl Zambales 1 1232 Noopeation
Argat-Maasim il Bslavan 1 31485 1588 26,458 48019 3 84 153
Camiling i Tadac 1 8600 6316 3250 L0026 by k] "t
Cola-Caulaman 1 Boran-Pampmngs z 3,427 300 483 £33 23 M &2
Nayom-Bayto 13 Zamhaley 2 1518 1,65 [X.54] 273 85 83 163
NEPLS nl Nueva Feija ¥ 1313 o Q
Sta. Tomas 1] Fambales } 3924 Nooperztion
TASMORIS 1H Tarfae 2 1197 Naoperaton
Porac-Gumiin 1 Pampanga 1 4,405 1eh 1554 585 13 £l
UFRIS District | [} Nueve Eciia 1 31652 20616 15537 31,193 a3 43 o
LFRES District it Lt NuevaEcija 1 23611 21682 13,063 35,745 S5 53 193
LVERIIS Disiract {11 m Nueva Erifa 1 29348 564 16652 BES 9 51 13
UPRIIS District iy il Nueva Ecija 1 230 17,985 10509 28,197 7% 35 1]
Sulitatal 19 170.831 133262 937 204157 &5 pJ) e
Regiond
Agzos W Queasn ] 1,19 1.0% LI 2238 100 100 200
Arnay-Patrick v Mindory Oee. 1 rH3 P IRy i 200 LH 4 B
Baco-Bucayzo v Misdoro Or. E 617 1033 460 1337 62 55 P17
Caguray 3y Mindoro Oce. 1 1308 g% ¥ 1.2 0 ? 37
Canyingas (44 Romblon 1 256 54 56 LE0] 1L 10 i
Cavite FLIS v Cavine ] 13,085 8.423 182 12287 &4 X R
Disalix n Aurona ] 435 3w 33 Fo0 o 78 131
D, 1L Quezon 3 R 1.5 2787 5307 "% B4 150
Faguma FLIS v Laguna & LI i 213 1891 4021 &6 58 124
Lumintao v Aindora Occ, 1 1504 1002 u 1,723 &) a8 L1 53
Malitgan-Batang -Batang v Palowan ? 1300 3484 1511 6001 109 1% 183
Sta. Maria-Mayor 34 Tagura 2 173 %135 91 1.566 5% 5§ 1l
Pagbahan 14 Minodrs Cne, 1 $ 005 633 653 1335 65 65 130
Fatica v Batangas ¥ BSG 2:6 B2 1,652 93 93 i34
Pula-Bansud Iy Mindors Or. 1 3R30 3383 313 G685 ] £ 175
Sta. Cruz-MMBL v Laguny 5 an An A18D 6557 &8 64 132
Mag-asawing Tubiz Iv Miredoro Cr. 1 EO) £ 565 1,065 24 X 63
Subintal 3 $1.208 38668 11139 62451 5] i) +20
Regien 5
Baiit-Buhilalo ¥ Camarines Sur 2 8.220 4832 4491 Fits ] % 95
Capayeay v Camariees Sur % 1755 306 1,400 156 ) 0 1<%
T er-Talisay-Matogdon v Camarines Norte 2 1% 2.580 2526 5,100 94 P34 155
Inasihan-Tigman Hiogyaman ¥ Camarines Sur 1 Asa2 2115 216 5551 i3 78 157
Literazan-Cabesao v Camarices Sor 1 2503 N3 Ogeration
MNOH v Albay 4 154 543 1541 534 100 200
Pui-Butan-San Francisca v Sorogon 3} . R0 850 800 (3 h] 19 145
Subiptul 14 1.412 13378 13,634 27512 58 0 113
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Table 4 LIST OF NATIONAL IRRIGATION SYSTEMS AS OF 1996 (2/2)

3 Sendce Actual berdgated Acia (ha) Ceopplng Tntensity (%)
CoL JMSIEM  WRRY L Boed ) Seters Areath) | Wb Ty Tetst  Wet  Dry  Tol
Fegian 6
Agaman S1a Bartans i Boils b4 8262 1061 3438 10,547 & 43 18
Aklan Farohayan ¥ Altan 2 4815 4215 4216 8,432 £8 £2 173
Baga ¥ Negros Oce, 1 200 9. 8OO 11816 n 64 140
Ruotar-Yaejs ¥l Piils 1 1314 1,400 333 383 » 55 131
Lslaur Suapie Y1 oo 3 1440 11856 8550 2,106 a8 5% 140
Macabandi vi Capiz 1 b4l 90 873 1.8£3 N 62 13t
Purgipian vi Negros Ove, | R 957 940 1,897 54 53 107
Srhalom-8xn Sve Vi Antgue 1 5.005 4315 3035 14 &6 &0 14
Statan Tighouin vt Toda l 2000 1624 550 2,114 0 1 I8
Sublotat e 13 $2.233 a9y 0 12634 0 5% __1
Reglon 788 o ’
Ban Vil Nohem Leyte ] 191 1502 1293 3597 9% el 155
Birahawn-Tibad YL Nomhomleyte L] &01 4116 4122 823 65 &3 13
Minit Pongss Yl Nowhem beyie 2 2188 1,360 1478 L3 81 2] 143
Dogudan Guirarra Vil Noshem Legte 2 L) ¥ €82 LES) 52 5% 105
Bao Vi Noabem Leywe i Lan 1332 1313 2645 24 93 187
Ratiee fhawnon Gibuga Vil Norhem Lese 4 1,018 1,253 1.23% 206! 8 14 155
Hindang Heagos s ay Wil Na-Soleyie b4 1078 1073 1023 21585 160 100 )
Subietal e 16 158w 12235 LR 1,108 1 15 153
;Ir.,rian 9
[rpola Ly Misamis Occ. b 1.500 929 8 HLI3D bH] 51 109
1abingin LY Zandoanga Sur ' 135 2500 £o05 1,35 73 52 19
Rateg 1LY Famboanga Sur 1 128 5693 5,600 1b.593 23 18 163
Sihepacy Valley L% Zamboanga Sur H LA LR 2,300 2.0 4610 3 73 147
Ssbiutal o 1 §5.152 11,724 10697 22,424 1 N 142
Regioa 13
Maagpat Xl Bokidnon 1 4,395 (D] 162} 2528 L] 3 61
Matews X Bukitnon 1 4062 [ Jkds) 1092 2,593 3 M 64
Fulingui xn Buhidnoa ! BI47 B.263 8335 15579 ot 93 143
Fovuas Kuyz XH Bukidnon 1 EAL] %3 14 1597 Lo} M 205
Rugaaa xXn 12259 det Sar ] 2500 01 154 %1 g 6 15
Sabtotal 5 10257 11570 12,823 14043 52 60 119
Regioa il g
Allah§ xn South Corabato ] 10539 L1573 5075 L3055 4 38 [E2] @
Batuty X 0330 del Nore 4 3269 3197 1835 6,232 9% o 194
Buiyin M South Cosabate 1 o 587 530 [ A15 83 15 157
Lasrg Xl Davas del Nore t 4,450 433 2432 33835 % 120 155
Eupx Al Davao Grical 1 243! 2043 1245 4490 165 [1e] i
Palata X Davza ded Sur 1 s 389 am 8922 190 57 11
Saug X Dasao del Nore 1 2841 1003 2425 5628 10y 89 L]
Sibuay X1 Sauth Cotabaro 1 1.306 1235 1213 2471 &9 %7 176
Bargr-Marbe? X1 Sourh Cotabate A 457 5Ms 5428 9143 103 86 189
Liteginan htl Diavag del Nowe 1 100 10.026 8,338 §9.002 151 tis 209
Savg Labvgrm X Davag del None 1 479 19 500 K9 98 (o2} 202
Bumsguil Xil Scuth Cotabato 1 1300 1.36) 1,30 2661 59 37 1]1:]
Earmhayong X1 South Cotabato 1 11033 0,632 3033 14172 92 a7 133
Kipahly X Davaz del Noste 1 1500 2352 LM 1156 157 P23 217
Mal X1 Davaa del Sur 1 1509 2.568 2584 5182 102 [112] 205
Subtotal 17 39.029 63057 BE3 He ki 10?7 9 159
Region 12
ANh 2 -Lambayong Xt South Cotabata 1
Kakacan Pagalungan xH No.Coaa Mageindenag H 501% 4.4 4,395 8,355 83 88 175
L ungan X No.Cona -Maguwmdinas 1 9.35) 8,159 5396 {4,355 94 0] 154
Makisda xn Norh Couabato I 4,006 AyH 3193 6,553 &4 80 144
Mg Xl Nonh Cotbato 1 2981 210 1513 4013 9 &4 135
Talayan At Mapuindanao t G 33 asg 333 5 31 56
Maminding X Lanao def Nore t 4508 346 347 §903 [} 5 153
Alp xXu Maguindanao [} 2,500 233 1,855 4068 2 3] 178
Sublutal 3 28 545 24303 20,147 45440 835 72 156
CARAGA
Asndanan b8 Agusan del sur 1 3,446 055 3106 6200 g 9 182
Cabadbaran X Agusan det Noste 2 32 2,100 1.932 4632 65 o 1%
Cartilant XI Surigas det Sur [} 1756 1,456 . 1.5 2956 1] a2 1468
Gibog X Agusan Zel Ser 1 2.1% 1A 1¢3 2158 4,27} 93 1456 133
Simutas X Agusan del Sor 1 2.113 2130 2,207 4387 153 134 207
Tago X[ Surigao del Sur 1 2202 2345 1104 1419 196 % w2 !
Subtots! 7 14831 1530 13,005 613 90 57 i e
Total 113 £5¢.812 414,435 407812 B8R L33 3 .83 515

Note 7 * ; Water Revounces Region
Source: National Trigation A dminisration

ST-4



e BEds 80'LY O0Bbe L 0U'BPG PL EEREAE GOSN E MO GUBEP'S 6EL e, 00°PLAL [y Y S0y R [N ETEE 254 W LGL
YoREL 06 1056 ) oLoLe 00058 * - - - 4 00059 05014 ety r - - . 0 40 G0N
FLr AN 595 L= [l gtrat 0058 L oeane G - - - ¢ [+ ] o0C 30'0 o QOIS s oo FAN 4 T30 30s00N
) [T} 6% 0062\E LYy OIS L £0L 00'LtL 00%LL 00" 25E°2 19 00307 00892 00620 9 QR 0'sEr'T 00° 264" 4 SHEUING ¥ OO} 1A
WG4 tve visv co9ge QOB L 00ELeE A . - . a 00'0 V] o0 s 50'sen 0B60'L 0weLy' a2 Toaded
o= =) 9L £ 0w OO'R05S 0O yeRs's 9ty 00'Ese WowZ 00T 86 [ 0055 OFBLLE L2 PO'eN'E 3834 oye'T " - BRbouY
L BT o9 00'G6E"L OENSL Wz L - - : o 009 000 [ o 00745 0TI L 0082 az vy
(X &P L9245 00759 00'089 6P D E T T [ IR AT OO 50D [T 00 LLEve [ [CE T 00562 L 0o Ldyue o9 WA0L
950 e 5598 00'6LG'E 0FAZL'E 000959 921 - - 00'Lv6'2 201 0oy 00255 00 TosL & 00°GLS'Z OIS 00 LR L vobos05
[ w3 cegL @ BOELS [Lag¥e] WZee's <88 o3iat 2008 oo Fan oo oosy i [ 00'Z8r =313 0oraL’y [t LUETEN
250 Iy fiia4 o0'we [ g0t 007291 G . - - 0 0001 oL 20508 wt op'ee 00Yss Qo LBLL e SAUBNPUTED A
%5 962G oes [N 0091812 wEeee e LA BT YL ) 00'ILE'9L 543 [l 05 0808 06'45%5 5y a0'Zegy 00%60°0 0oL 5L [ G SMNBWED
PR ge'eZ 042 ooevs 00606 80'ILC L0t 00'¢8 0026 on'Te ] oose 005y 00 e a9 00510 00Lre 00'006'L 24 OUON SBUIEY
wWelL 2% &L DOLeN' L Q02U ET O0'TRELE PG . - oAz 4 aa'aLI L O GroGt 00"2ens? £re [T 00 PEC'e oreLs 't T Auaw
Wil over 56w 00'THS 22 UL [N WO L. 0FOME L E N T o 208t 30 60t QURELLL e [Ty IR OHr el 0% LITeT
s9€2L PS5 & 00'486 [ soRLLL [ odL [0.7] oL € g7 00Tz 6o'Raz & 00PLg 00'wet O0H5T & Uty
[T TS T 4% 50°LL 00T [ o'ist'e =] . . - 0 o0'9v PYT6LL 00151 a2 00'P0L 00'500" Q0069 i - Yy
050gL eur oa've 005000 [ e &9 W00 00TEE WS vt 0005 2000, [ep 7 ¢ 06512 [ X ATy ] o0BZLT M IFWOORAOODIE
F/40 207 0600 00 viR'y 0000 00EEETL A 00552 oUOslS 00°RTG 5 wd 00°6 ey e [l s 60'8a5'¢ 00086y L B 0udauny
LIS:U TS ) 62'ed [ ) 0000 DOZNGE 4 OLEE'T  OOVEAy 06'9L's (4] 00'FHR0L BYwLTL 002521 HE 0048LE 282 0g's2LT b] wozeng;
260 1L L0°EE [ 000t 001 L 0] eGet 06wl 0042 ] [eo AT} 00651 Qovee 1 o082y’ 00'BLL'2 0L e VEMER
vy soo §9°L8 [ oGl 00TES 4 - . o05ES L4 oD 0w 0002 T 00'10Z 00'gLT Wy [ L Al
FLY TR ¥ 3 5956 by sty 00TeS'P Lot We0Z  0TRI 00902 b 00 30% e an o6 L3 reey's [ 70 o0y'L9e'L w Buabe)
LT T - L) BLPG ovze? HO'T6T a0'0Le 5 . . - [ 0028\ 80z 002t z 0005 [L. Y [ ¢ LU
-3 ge'Ls 8L LY o0'60L'E WZTT o0vELS L&) Q060 OO 699 00'69% € CO'LOY 0T 0w R'BES e BO'ERYY W vkl QG gLE"L 8 seduaey
vL58 267 L9 OO'Co 00'5EF G [ T DOBELs  DOWPLSE wEgLl'ss O0w [EITE 0011505 ey a9y 0018421 0092488 0GRl 9 WAL
75t ez aes wWed't 0'ER'Z Wz I WPLL He6t ooeve ) 0 GO0t L oo'egsy 5 00’156 00gp'L 50T [ Seequiz
9 oeaz 15704 00REE 00oLE L oreREPt 65 IS (eSS 00’106’ e 00594 00054 e 8 o0 055"L QOHTLT 0o’y sk o omEy
e &6 23 00755422 oIS WIS by 00T DOEYTR Lot'ol vl B ESERL QoW o'ezesy g o0'0%y 00z et ) uBueluTy
200 Lz 20 [Cedosat] 0reey's (L3> A A ) 00070 00°USE 6EC 2 g 00'Zlwg DOROESL A2 00 2RC7 00eZe' L Doroav's L " whuedway
05201 9662 L7 [ o004 ¢ 00T v 56 OEds'L 006 L o' LSE 0k Fid ogErLL 00668 0004 Gl 600z L] 00'g04" 11 4 o3 TANnN Hl
L3474 4oL e opELeL COEeE' L 00509 i [0 0'sE 'L 2z 00Zhib 0EEI51 [Pl ] g 00'asY 00yt o4t o veseng
LT ) S04 QRIS 005oge Wl (774 0XNZ0L  OOGEL WG 9L 00°955 006804 0S50k a4 00'wLL 00864 00'LL6 1 cedBnBug
[ 4] $TEY Bire floping 0SS ohere'e [ [rgh ) 03Hw & Lavt it oogre? Dligeie Do'teze 53 00208 o0ead’L BO'CHL 4 - weheg
GE U6 $T2v b6y by Zeg'r WeLY'S 00'8SaL L o 0L [ 0095 {5 006 000G 00'0604 L O %65k owe's ity 6l BTy
P 06 LY LU0 [ O L96'TS CILE B HigL COUGEAT 0OONEBE GOCH' LN oodess Q0LiLe QO GPELL L [T oE920'd) QT ERL'EC gy W04 .
Z5 sl w6 4] H'INGL O LEG Y TN’ L S¥6 woBLEY oSty oonie'y i 00509 00" ooie 49 00RLET 00'5wL'2 ‘oEre'Z it POUIARI WX
Figd [:gnd Porad 00Gie’ o Les’L 00°5CL ig Hoele 06¢ 00'Zbp & fregdvl B 00'EL i) 00 258 00" 168 B0'£5E'T 12 . Suwind
£S5 [74%4 S8 00054 4b e T Q0THe'tZ 114 oOPEGLL WL ooRseL Loz 00'802% o] o0'Trer s ey 0092 on'ca0's az BARITIA BASy
aLL TS £6% QTEG'S PSS 0TLYE ) OORIYE 00T WEILD i o0ise ooy Lty i oL T 0'BeE'd v ovfedy-eiuney
w9 ez [y s QUG 000452 o'iil's Fad w0z r6es o0ieet 19 00'SCL 00002 00045 5 Q0H0L'L BIGHLL 0 0s'e o7 meaust 1
WBELL 2 645 00 IPE oI WX i 00922 0684 Ly Bl o5y o0°EYS 00066 12 Q0P L 00ise"L 00'062T 5 oeln)
SL6H BLTS 1859 0026701 00'LEG'dA 00140 D8 0 0YE  e0dSeS AW'rES's e 002612 00'2EPZ 00'PRLS i oUtsTe - O0ELY Krert'e s veredug
- i) ot o oed el [4 - - - 0 00’0 609 000 Q 4e'0 ac'G 05T < souereq
wWwL LY'eg 6599 POHES 00 060’ 28 DOSO, 12 [N ouerr L (vdwez [ ASEL V0GRS [RTT 00'¥POsE 55p 0UBYy [ IR R0R FL e YL
JeLL R ov'iL DCHES'Y 00'r0L'y 0'eL7's >4 oL e 05T L 4 TR0 oosLEy 00908 [~ 3 00'GET'L TMRETET . 00'sTe'2 Ly wown B
rse Ly 0508 006 L Q'L 0L E05'2L f4-4 -00'LZ% 60'9LE"e [y 243 oriey auedny 0P G corLy . 0Ue0's LT oC 205 %000
S0BZL LY 2ris 0e09's COWTEZ 0048g'0C 8L [ T oriZip. w9 [t 00UBLEEL | O0TLLEL soL o'pR0'z o0'zag'e 06ZR'C G BUON $201 1
STLvL [$-1: o8 00T 006LF'G [ oee 0Pt 00z 006YE'C [s2%4 Wreoe 0074824 [l ] [ WTSIL . 0DBETS L] el@nduog
OUGRL 8099 TI6L oogiee COWMEoL 00T29°ZL 24 TS e LY 251 00995 000 00" B 2t 00'05%' | OO’ s 00°169'e ¥ L
g e, B ey MGunN ) W Tow Cory awn ARG o [T g o 0wy ey Jequini NOIEIAY
freL AQ e T T o e Goiv poiEb 200 T (o iy Geebun | RS TTTRw very DemTuA - s0es IONACHE
? ALTSA 3 LT MOLL YD1 HL ELZGN SWILEAS JLvAIGG 1557 AUNIDV LACD B3HL0 ¥ LEONY 0N SHILEAS DNIZLEOWY HILYM
(Z/1) 9661 IO SV SWALSAS NOLLVOINEI TVNNWNINGD ONILSIXA 5 4de]
2 i

ST-5



VOTRGE UL UORETHM T IBVCIBN (800G

. und | ENOMDL SO 10V 0D B1IR]

ST-6

" 0L ¥ TR SN IS L { (AIE * 1A By Potatu RO, » o Airtusil wdabiu)
- VO FOINON JREM AJ PODIAD BOMADIY, .o
2200 BHEY e OUBOSYEL DR SIETIT  OUDROLLY M6 C09TEa  00PRL'OC,  00DMSERL 022y OUSERYOR QRN OUTHLOE BSd 0TGRS ATL - OUTVZZPL - - QWOLYIME VDTS TY.LOL, UNVHED
L0L LE5GY 555 rREGE 00'208 1€ onsesys LS WELEY  QULLP 0 0us's #04 [ woSPYL e [ QUYOYBL  D0GREGE 00'LZLDP  TEL WLOL -
2066 Wee 709 oeer's [T o'iLr'e [nd oawes 00'sPL'L 000C'E vl 00°POS SEL 000694 2L Ut 00Te6' - Tk L L OIRAROT GINoS
el alew e osLe'S AWPELS 0o’ [ 00980 007002k ek 5 00064 0 001158 i) 000805 [ oeeL's o | mepny N
wioL  rov 13 3 MRSy ou'eeTs PG 2L Q0508 00°0v6 00'wi0'T i 500 800 GO'RLLY S 00'4T90 oo'ele'y 00'85e'S o | IRGAION WON
W' -4 o wWOLr'? QELLE Lreles [ - - 00522 v 0062 o0'siL ooesk 2 bo'0sP'Z TorLs'e 00°065'9 I " owyepndey n
L] oz 0eTs ooy W' 00LET S 6 - - . 0 0'C W0 00°0 [} 00 Zor ov'ive A ] ing P ooven
vl TS 8L'0L orLesy 00'BLS'S wsis's 9 oovie 00'626 00'RH'E 90 0P eor 000t ¥ [ oroeL's 0ovLEL 92 BN PO 0BT
»rioL Y 20"y OIS w'aTe 00BE'L ve QaLe - 00'1%S'Z ie 0O5EY Q05w 0Ori8 [ W0R0'E 00'ZeLc 00'56¥'Y \Z 1T UG
Wy wYey [E] [T 20°58E L1 WSO dAb GOEESE UL O)'HiL L 1% o G5ue 00°LE6S 001C9% o 0 ara's 0LRLOL 00'Ze6 YL &% WLOL
WL MRS oYy ore2e's [ % QT (4 . . . 0 00'¢ %' 000 [} [y r TRt 00TLE'Y 124 1 SIOQEIND VINOS
&1'ES ¥5'02 a6l 00269 007250 0EET 52 - - - 0 0o 000 00’0 [} ] 00259 wreie 2 . ong pebuns
L S0os SPeG fi-10.94 QLY L ooRIEEE -] cooeL'L wrosi'L 0000y oL 0062e 00y 00'9GLL ¥4 JOBRT'S [Lean-1a] osLL'Y vz « Mg OBARQ o
A 6607 ez 00TRS w6l oo'geLz Z oo ooz W0z i 000 000 BOSEL o D0 00’600 00§ L i [Bueug 0ereg
SL'esL (14 g BOCCL'S Wl Geev' L ov 00'STV T OTSE 00'LLE'E 0& WLZ0T 00" 490Z 00'0ELE P43 GU'Ld9 00Le0 00'0Z0'L L} 1 0N 0UARG
T4 G4, P LT EIR X 7] 00'92T 0L WHPPL LS WEL [T 00're0 Y [ o0ELTh COCALE PO'HOLY ED 002U § 00BLS'Y 0019 P [ WAQL
P TR g [£% 3 0reey's ALLYE 20'PLY'G 2ol 0002 00°L6C e £z 806501 GEBLL 00EL0Z 24 50'9ZP"L Wzl 0096’2 F4 - avoN oedung
PUOL BTG K6y Mress 0'reR 001648 2o o'y 008 [y 8 00'ed wee [V 2s:14 L 00058 o1 [ ¥2 FERIBUQ TS
LECE LE5v0 LYo Wrin'z [reg- i N WUTE &L wend 0roEs [rado-4 ¥ [ el] oo e [} o0/ 000 L CO'LEP'T 5i 2 GUON OBAET
[\ 99°7 g oOELY Q0011 00'905 i [ [ = 3 o0 00'0 [t T 00'194 0009 00'eLE [ uinBaye X
.t srer 202 o2y W'T5P 0050L'E 3 . - . 0 0oL o0 0086 4 [T Quzsr WoLe'T < v OUDTRG
gy HeAL ez [ -3 005251 WGLE'G @8 [ co'si9L w 00'L0E oy 0pist >4 00'EYS WY 00°06%°Z 2t ng ueenly
oror SFol Fird? H916 00506} 00045 123 - . 00096 [ 000 o0'0 0IzEL o 0006 0S5’ L 00'789'% v2 GuoN uEsnly
[ T R YT gETL | OTIWEEZr | WG PL D0Ear L OULPE ) im0 St [ 00 45PL [T 3 T 2 D ViOL
WP s L] BorLeS'L Areas's o006E Th 2L 0sFeE 00'TES'L 60'ZL6"L o AGLE 0o'PLOL [ < 00°220's 00v5e's worouL's v NG EPOOWEL
W LdL ey [7yl¥ ] 0re9e'e QYELHT oo'vets s . - M ] 00°0 Qo 000 ¢ on'Les'E ob'eeE'e 0ere's 15 ouoN Wuwoowey
. . . - - - i . 0 [ 3] 00'0 (Y] [\ . - . 0 TP LG L X
- - - . - - 5 - - . 0 (7)) o0 80'0 [4 . . - [ nng
*ThLe of'ee 669 [ g1 00g0se obaLL's [ 0O'GLE nosLL (- 1YY G el 00TweL 00'ErEL & o0eeh'e 000i0E 00es T fad 0 S
BLECL 6D &880 oot 0oLt OO 4 - - ' [ 000 000 oo ] 00°0FL Q0OTL 00'981 2 L]
©m oW vS'EY [ O [ 00TEY CT [ [ 00759 ¢ O LEGY o Q' EPer o0 ULEs 0Ly 5k 0 WHLLy [ EYAT 51 WLOL
6T 2961 (o wrLze ooy oreey'c [*4 - - - 0 058 oo ] [ 00"LZ% orige OETY't €2 SRS WM,
04 6 851 0085¢ wregr 00'685T - . 0 oy'0z o0'art 0'ger 11 0w 00'£0T Mo ce SBUEG Wauon
Las) Lt or'cey o0'0sy W'LG 00660 [ - - . Q 37 008 o0'6ee o i 00669 00091 f2 JBUNS Weise] HIA
[E4- TS 11 (v ) QTN oo ere oLevy 4% 20058 [ 006LY o 00289 £0'658 it Fid 06"800'Z =35 1 Wi o QAR WeINOS
066l soe oy QOEECR wLe OLSTE v 066 OWGEZ Wiy v 00" {SET 0'LZLY 00°CPZ0 9 006262 00'TE'2 Q0941 ] VR T @B WeoN
15901 YRR T KBNS 00'0uY Hb 009561 we WL0Ty | 0T GBI ) 0006t V0ueed 00 L 604 00'8S14'L BSL 00°LrE'EL [ WLOL
17373 PoPC oh'Ly 029l oreeL [ X oz - - - 0 W e [ S [ ot'es 00500 ¢ Lutl o]
oTTh TeES 09 0BT [ vo'oRYs 48 00062 0002 000wt oL 0000 co'5Y 00'0lL €\ o0WeL'? 00'$28'2 2006 9 110 9080
el e S0'LL o005 00'99 o0ies z - . . 0 000 000 -] [i oS 0000 00°¢65 g 2ar 20 S000BN 1A
00 wor ae o00ErL 00'LET L Qe2e'e o 'Ly - (Y] T 009 000 0088 £ 60'6a%"L et Wrom'e L nge)
2/AUL aree X Q06T [ 8] 009256 922 00" Ger 0wt 009502 L] 00 00451 erz2 zL 00'LE8'2 00'686'2 QGG ar e
AQ [ [T Ao [ oy ey iy AQ oA [CA AT A 16 ) By SO0 NGIDI
1oL ~ o o7 vorg et ) onmog T W Do v Ty Uowy POt wnes o0} Vory perebi ey IBNIACHS ‘g3
(A LIt AN NOHLLY I E WLOL W ANAS JLYAIEE LESY ADNIDY LADD HAFLOY LHONY-NON SN LSAS DNIZLLEONY HILVM

2T 9661 A0 SY SIWALSAS NOLLVOINHI TVNIWIKOD ONLLSING 521498k



Table 6

Grid System

Status of Scheme

Tnstalled Capacity

'mﬁ}ie{gy OGﬂ;nl

NYDROPOWER POTENTIALS IN TINE PHILIPPINES

(MW) (Share)  (GWh) (Share)
(1) Luzon Existing 1213 15(%y 3818 12(%)
Prefeasibility 3444 A0 (%) 14,895 47 (5%}
Feasibility 1,922 22 (%) 6,907 22 (%)
__Definite Desipn 1,950 23 (%) 6,183 19 (%)
Subtotal (1) 8.589 100 (%) ILB0S 100 (%)
(2) Visayas Existing 13 3% 51 3 (%)
Prefeasibility 95 22(%) 463 27 (%)
Feasibility 226 53 (%) 833 55 (%)
Defintte Design D6 22(%) 229 15 (%)
Subtotal {1) 430 100 (%) 1,516 100 (%)
(3) Mindanao Exisling 992 30(%) 4,57 32 (%)
Prefeasibility 1,193 36 (%) 4799 34(%)
Feasibility 1,104 34 (%) 4,768 34 (%)
Definite Design - - - .
Subtotal (1) 3,289 100 (%¢) 14138 100 (%)
Whole Philippines  Existing 2,218 19 (%) 8,440 18 (%)
Prefeasibility 4732 33 (%) 20,097 42 (%)
Feasibility 3252 26 (%) 12,508 26 (%)
Definite Design 2,046 17 (%) 6,414 14 (%)
Subtotal (1) 12,308 100 (%) 47459 100 (%)

Data source : 1996 Power Development Program by NPC

ST -7



&

AR EpuddIP 4 OF lim SLO I 51 SLPYISID J(CEITAL WHUIEW 23 1241 UOUIPUOD H1 U0 PIEIUNISS Mdd IIEM IJUNG JO siepuned L T

'paidde sI oLTUROS YMOLE JMOUON) MO] Ul PUREIIP JOI0M DL " we 1 1 SHON
PLE 0009 098" SOR0! RIS LEW'RE oveol [PIEAN oL 15401 AN 00T°0% |e108
LEE o 3] L9 LIr o1 [s11:% £Ls ’6 $Lr 8ER'GT 0aIse ©OBeLT nx ddm 71
1L 06e'T 06'] 195 oz rie) s 44 §$7 SLYRT 00E'9 L' XYM L
96! 52T 9 LE2 Ci AN e s 6RY Ny 001'r oz Xuum 01
LT o19e LE0'T bsl b 1<y [v:d I8¢ ZRTLL 009! ZRo' X1dda 6
Tl ol Loy oyl b r91°1 Lt 101 LES Lsr'R1 0065 fATar A YHM R
o2 [ara St ey 6! £6L LoR EO% 9% 6r9'y QLLE HLR A HEM L
£y 209 1917 QLT Ot oPRT $90°1 $9% 00y +1r9'07 008°61 Lo d M| IAdEA 9
63°Y 15444 18§°T 26T €1 [Rr 44 16T 14 19T SPO'Ly 0968 SR0°1 AX¥dEM S
LT 89LL £LE 859 £y £Ir' SeT'Y »si’l o1’ 01z oGt okl AlddMm v
9R'0 B9 Tl LT sY 0%6'6 L8¢'T e §56 1787t QOR'QH 1Tt HIEM
8T X190 Lev'l ] 9 LSE'L FatH 1z ori 7964 00R'N o, HHEM 2
cé' HRT 1197¢ oL & es'e nrrd w“w 0Ll 2Ll 001'0! 8Tl TaEM |
[ PLs [FASV [8% 21018 1z o) (L)) LS WZHH =) ﬁﬂlv o)
={{1) Gl Aoy - 3) () &) udLBay
pueaC] T-IOKIBS Anust|  MIOIIAIT el clmokang easnpy]  ediongy 1N 1Ay SIURORIY
1 {EnuEaod et PUTWIACT JajE ps, [EIMINDUSY DUTALN SEA, [P o NG ~PUROID FEILTS oN
JOo onEy (JUPAZL AL UOHTIIL) 4 g PULLLX(T LNEAN UIAATNIA) SIRNUA304 50005 131w,
OLIBUIDS HADSD) MWOUOIT] MO 1 T W) (It fare)
)
. =
KUQEPLACID % (5 UIM UG ) 51 AEIYISP SR BAT WAILINTW U3 1213 GOMIPUOD 241 UG PAIVIBLSD 20 Laltm oupns Jo spepusiod sy, 7 7]
Poudde & UoIINEE S \AHN A1 UO POSEG DAILWINEI $1 UIM OLTUAIS YImOUT HUIousd YSIN UT PUELIIP JDIUM I 1“1 ¢ SAON
£9°Z orsR 6T §59°2L iy SARES td RG6'T oLr'e Oer'9ZT 0£7'903T 00707 LA
[sHir4 08T ozTan 00y [ 169711 98% [ Siv BYEYT oGUsT BSL71 X AEm U
1554 ri'y 029 599 fa €160 1Zs €7 R®ET SESRI 001" 01 SLE'T s 1
1T 86 696T Ll - Lo L LYAY S8 LIt o ooy 9l Xudm 01
GL'E 657 ori'y felp 62 16r°| usr 8 18y RTLL 0029 pa e X134mM 6
L) 996"t FIs't 5! §T ey bty 961 LET Lérial 000's 1 FAYT A dEm 8§
oLt 6TL'T oAl %9 0 St6 S0t Y ot 670w oLy SLE [AMEM L
P4 565°L ORP'G 599°T 9y TRL'E arty 0% 00% 90T 00561 it IAddM 9
oL Lot POR'Y WL L PO/ 0% 1% 197 PR 096°6 SEO AdEm §
ors 001 o'y OLL 29 R ;oS 626" 1¢1% [(1RanY4 O0L61 (14 Af HEA T
690 ROUN! Ssval LURY L @yt g1eh Reld 556 1Z8°¢ 0OR'Q1L 1244 HHEM ¢
81 R T g E5 Y [TARFA ®91 z ovi $29°6! 00x9L Prd.ird mysm 2
0y Favay LT I8 ot F89' 06T 0Tl 0L /il 00101 ol THEA |
iy i) (L1HOL) e wn [ (L) (T i) 3) )
g1y Hew={2i) ABI00 =-in) L) 1] uotidy
paewIN] T-(eany .ﬂn.x,:ﬂ_... AMOISIAL] aonediaf ARIL LN [Risnpu) dinungy IR PRAtERY SONOE Y
O (BUGAOL el PUTLUONT 183 AL RN A8 Y PULIAC] T A TV A g pLEULN SPUnIU Y ERIIELY ON
JO oNey CICOAIA N ) U LY Ay QAN DIA ) STEUUIR SSINOSIH JRATAY

WONAK0L] 5 VOIN M UO PISEY OLIMUIDE MO0 JIWIOUddT YFIH [ 1 su) (1

2707 ¥VIA NI ANVINIE ALV ANV STVILNTLOd SADUNOSTY YALVYAL O HINVIVE L2IqEL



13034 LR dry © 1 £ATS SIYLUT PATIRLI SEM WS A 16 SUTMU SHITES O U000 ML w1 SnnLg de g talon

AP ey v e o OQlL 00t O3] “y wii wt hoi (93 [T Y g - wnde L ooyl N 6o
T o e PR W Ois v o TCte o aes ooy Fon L s kI weirliey, wople N wG
[ U 0 o : [T : v ESTRE S auriedty dunegdowind X €5
T ey ey VoI - & Y ; W 6ot B wpror 160 wAunL whwetd W1 2§
e de =T - ] 3 azt 01 - - 55 52 B - AT WY s Rl Sl 1A 36
T img dtw VYOI oy - 0 | < 9 ! ¥ 50 B4 2 uemng  (OITING) Y M2 1A 08
da Sy ey O 5 Bi ST I T 33 T3 e TR GA 6
O BSOS U1 B o < 13 w - DI Pat Tor ) % Tty WEVN 1A By
T T den oIt sl ¢ I 3 1 B Y] ] p B o T nweg Jundes; W3R A LY
TigrEnFeme - - - - - 920 - T : B iy W) o ey Tamad 1A GF
: 3 VOIT 5 0T sk s N ol ok o 60 v oL Ok % e T aeey GEUTT 201 TON Ol 1A GY
) Sl TTRmeg 107 - [ KT : v ; - e o0r - s WeH Zov oty T okey 1A pb
o N ’ woTE e o a1 W S5 [ R w60l ioger AR 1A F
[ YOUmN | OF I L - Jl 1 [ 53 ) 9 ANATEG W6 it __Avy Aound 1A 2h
T peig e LR X E vr [ v e s sl o 5] v = Rvon. 0ol TRImLoan S A e
TR oo Yo idl S0 5 o R oo R 0l Gy oW v w R PRon  Lre OGO wodis A oF
Tpmy JEN oI Srb o 51 ¥ 5L 0% Wl 0 wh N VOC o] o i bEA-Rruly Ty Al 60
i ara - ol - - . - - - g - D T LT B A 50
T A iR VoI SF - 23 RE OO 91¢ - (B HAXH  GRE VOENAOTY we Al L
G WEmOBNY PO 1 [ [ - Tir - - vl Qi M LG WAoo ie __CmieN ATy ST AL 9C
e TG POMIRSYTTT - - B [ - ) o1 - [ ) . AR re R wWATW Il G0
Cawd TG POV - - - Ny Bl Vo - IE 61 - TWON - o% T Glwniaig WA 1 9D
- [0 QKEY | eud or B % o s vy SIS wegsenneriediicg I S T
Rl ] - - - - ; - ; - : : Tam s 091 AN ] o
TiCoR) R QugIvaEn - 000DL 6L Ak & ST Gs8 ol - - 041 qiC GIE [ WAvd L Sl [
T R THAIOTE 16y e Iy . - [ [k 10T 1 - Sii o6t [ vor e oot G TR T [
a7 THAVITI I8 - ar ol i W & . wr 06T or v TAOH 06y R AATATITS (IR O Nl 82
L] YAmritety OuHpQIvSn - 000'T0l  OfL 200 - LK iA' O-_m.n - Lhal Ll 1T plw oLt IyuTg LR TUTgUR - uwedwgmy n ﬂNllr
[ TR o ) YL ¥ [3 [ S sP - EIE 3 Wil T (we SORLOUTY Toegdowg a1 22
S b5 11 N o R Wi %] W K e IS AT TR W 02
Tadry oty el L T T orl 53 e ol SiE . OuC 060 vHL TR Wil iy oy Al GF
P dE vOu il . 617 [ 5% [T 011 [ - [ wer | sIp B ol [BEE Tt oy B T
Aparg doiy vl - . L0 &'01 o'y [T s WIN T [Pt) o Ao oudy ST
T CTOE CLT 915 oo - o 3 o B v e has - &1 s bR ol R
o6 Sulpy vty - 0oL SL 59 Wt S - vey w69 isL - ¥y eI U3y GEpRY I g
Aprug do (=R WL o a7 0 v ocl 05 0Aw 09X 6 08 G6C oulv W WreW I 0F
Romr Vo Fib ) 23 5r D) o o sl g - [T ey dac S ondy [EEECREE
Loms duiy You v - . s o ™ i . [543 9L . (X PRy Sl TANAUY D
Aparg de Vol oor - 51 @ 9% I8 Y 006 - [ 1oy - 003 K Tt 0l (1
4 ST AN P . Iy =y - W o5F eis TN - Tl RSy Ly wekdty w11 oL
[ Tai w 3 RRL] wamdo| ekl e T T
TR T T ot [ b= Fitd SoM Ay P AEATIE Y A
[ - WA W TS [ or th 34 - . owr oy 3 00! O [R5 ML 6y T AIRAR T unmeW L (L
kel Bty S ey - 29T 164 Gov ] I o6 R Wl 6l ras ¥in'T ovll WO el “TeeWATe R e N £L
[LwyEY YOIAN 49 - i ¥y &1 - 6 FiL =i L 40t sl L) o O'uy ] w9 utAeled s L
T N VAN 66 - - 13 : e et el - T Ve vc 208 G AN T56 1909% kel T
[ ENGANTT fiol ) [ ™ - P [H] 5 g T [ A [l 10N Lap GoAIEy WAy 8
G T vl : 56 [ 70 (113 v av - TS . Wil oeR 0091 eGP uchciey =N
T g i VAN WKl W or w01 W [ TS ¥ [ 9 (34 S ore TiguuET v ueAvey Aonrd 5 2
(] Jarmon iew W e 2] 009 0T bawl B 091 0¥l - o TiY RN Y 20 Lgg*y ARy s T
) EriES) - IS [ A - CATT it il o6 (3544 [DRE DRIV ARV N g
T sy YN RO - ore ot ({3 oL o I 001 - [ 38 [Ty L] ore 0yl [[UREE] [t LTy odng ") L4
< W v ¥or - ¥iL 1) v 5 [ 121 3 NS Vai i L 0L A, AODAINSOH | iKY Gy SeaoeduouE ] F
L VoIl 9iL vyl 6ol LS s IS X7 il . S 16 [ [ Wi MO 1A 5] e R S
[ Y onl R ¥ 0 5 ] £ [ - - XM Wil vl I3 (D) o T droe  wedeneruipem) T |
T T R Ty Ty Y B T R T Y SN Ty BT 1 P T Y T R T TR T Y BT w) D) weq
smmg imalymopsuo) 16D WNEIW;  Jemod ROaEUPAY Y Poa MY S0 AR OH TMDTL TMT sk s wnoq Plurysan  ydien 54 v WIISAT SIS, JORUBN  NNAL 0N
FICNET wieg)

T/ STANWITHIS INTNJOTIAIA STDUNOSTY YALVA YOJ STLVAIANYVYD HHL SV dILJOAV SWVE 8§ 21qeL

ST-9



i

)
®
'

&

w0y Apazs den € 1 APNIS SIYL U PATIDWGSH TTM DALY AL 1D Sl SAITTY, JO VRO W) 1 Apmg Ao 00N

4 ELans 20081 st o o1 - 0 - - - o Lm . il (1% M0y Oy BB EOREUS LY RN N B
[ NARRS ooy oL ol - GOt Awamsy - 9ILS T IR e 0% 24
[ ] e oly'!  #PE 06171 [T w1 4 sl T AMAMD - LUy WAL A g (X 1L
iSeal puusy 0t s oyt £09'C vt R TUTIVLN Ardusing . X o...”

sid oXIvEan P - T80 o6 12 . o1 - - - [y L1 - 4L i Gob WX BLx'l rdutifig OtuCPul i ewand N 69
Sy vaups 3 [ [ 0y v 0L [T LEL L el A X 80
e AP wal (Z3 SICL T 001 N0y 9LL B el ] T deeind MY 40

Txne Eumsreg oL (23 A 000 snfy TASY % 89
R e oig'l o0 ] [TH 5 (O (Fupw) TLONSAAY Ay X o0
AR T [ AT WD e . TASdY X ¥9
T E FT T L /i [ CES [y andy AT X 68
Sid unyary <- ' %901 324 Lo a1y [ oY HUROH ey | i WY s 29
(6461 Fonsivy £ 081 [ AT T enly Iy ux 9
TEaa1 oSN [ [ Sicl B w1l iy Syl TRy A% 00
Apmg e vyour o ool - . - ) oot 61 KL W - (334 ox LTS on [33 [ o [ undunpeiy-weieny e 1% 65
Aping At wOir B . 3 2] [ [ % it . e - D iy e eH €91 VAT - Mioeatg X - 86
Apmg e voir | sel - ox1 001 ¥l [25 LA wr Wit % OH yRE o [ [z WA (1] eaNQ Tovaeg IX {5
Loms doiy wIif_ oxl - o oy 0T 54 o ore wil oRE | OnP GsP sy [ 3 0’06 1110% 1oL orweg Tooaed 1X 9
OIS 1 WA GNP e uon) (M B0 e O el e welE TR W Lo i W) i gy
snietg utyaemecy  nof)  w0thwil  dead JBRIUDAR By pRR] NV WD vl TAITL M TMH TMd swalon wluryead  hdey 5L v WA BIAY oauoy  WHM ON
P EeLi)

(z/7) STWAHDS INTFWIOTIAAA STDVNOSTY FILVAM U0 STLVAIANYD FHL SV GALJOAY SWVA 8 219EL

ST- 10



e

‘Table 9 RATING STANDARD FOR SELECTING MAJOR CITIES WITIH(
WATER-CONSTRAINT IN FUTURE

(1) Present groundwaler extraction volume
Foint e Sphere e _Perceatage of WD
4 10 MCMiyear or more . 20%
3 5 MCM/year or more and less than 10 MCM/fyear 25%
2 3 MCM/year or more and less than 5 MCM/year 1.7 %
I less than 3 MCM/year _ ) 938
) Type of water sources
Point e Spheve Percentage of WD
4 Onty SW was developed I35 %
i SWIGW were developed, & SW was larger than GW 37%
2 SWIGW were developed, & GW was larger than SW 15 %
i Only GW was developed L 921.3% B
3) Population (value in deviation square for the province)
Point - . Sphare Percentage of WD
4 10 or more 0.7%
3 5 or more & legs than 10 1.0 %
2 2 or more & less than 5 87%
1 less than 2 . 89.6 % o
{4) Population density
Point Sphere _ Percentage of WD
20 10 or more 0.5 %
b5 5 or more & less than 10 12%
1.0 2 ormore & less than § 6.0 %
0.5 less than 2 - 3G
(3) Ratio of groundwater potential to present water demand
Point Sphere o Percentage of WD
20 10% or more 05 %
1.5 5% or more & less than 10% 1.5 %
1.0 1% or more & less than 5% 9.5 %
0.5 less than 1% . B 886 % -
(& Ratio of groundwater potential to future water demand
Point : Sphere Pereentage of WD
20 10% or more 22%
1.5 5% or more & less than 10% B2%
1.0 1% or more & less than 5% 8.5 6
0.5 fess than 1% 88.1%

ST- 1
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Table 12 MAIN FEATURES OF WATER SUPPLY PROJECTS FOR METRO MANILA (1/3)

P NumDoNome Of City/ Figjiect/ $tauchuie Conditaons Forn MumboMame of Cityd Project! Struc hure Condinons
Metro Manila Metro Manila
1 - 1Kanon-Umiray Transbasin Prolact 1 - 2Kanan-Umiray Tronsbosin Project
(KUTP Scenario-2) (XUTP Scenorlo-3)
(Kanon Dom) (Kanan Dam)
- Type of Dam : Rockfil (2200.000m% - Type of Dom : Rockfill (2,200,000m")
- Height of Darn D 167.7m - Height of Darn 11627
- kength of Dam D A30m - Length of Bam : 430m
- Crest Bavation :312.7m - Crest Hovation :317.7m
- Storage Volumo - 1.526 x 10°m*(gross) - Storage Volume : 1526 % 10°m? (Gross)
{Diversion Tunnel) Divetslon Tunne!(Hi-pressure Tunnel)
- Type of Tunnel s Pressure - Type of Tunnct . : Pressure
- length of Tunnel £ 1.000m - Lengih of Tunnet : 800m
- Diagmater of Tunnet 1 5m - Diameter of Tunnel ¢ 5mto 3.5m
(Intake Shail) {nleke Gate Shafi)
- Diometer of Shafi :3.6m - Type : Vertical Shofy
- Height of Shoft 1 60m - Height of Gate 1 3.5m
- (Surge Tank) - Wigth of Gate :3.5m
- Diometer : 20m - Design Discharge 1 17md/sec
- Height : 56m {Power Station)
{Hi-pressure Tunnel) - Generaling copacity @ 25000kwW
- Diarmneter 1 3m - Nurnber of Unit 3 @
- Length : 1 720m Water Conveyaonce Tunnal o Umitay
(Powarhouse) - Design Discharge : ISm’fsec
- Cenerating Copacily  : 20.000W - Diameter 32m
tMurrber of Unit 1 Znos - Nurnbets i
(Waler Convayance Tunnai) - Length : 14km
- Design Discharge 18’ fsec Water Conveyance Tunnel(Headrace hunnal)
- Typo of Tunncl : Circdlar - Type of Tunnel : Pressure
- Diometer of Tunnet 1 3.2m - Diomeler of Tunnet 12m
- Length of Tunnel : 14k - Design Discharge :6mifsec
tnspection Tunnal) - tength of Tunne! : 20km
- Widih and Helght : 2.5 (w) x 2.0mh) (Surge Tonk)
- Length : 40m - Helght of Shoft 160
(Follow Jet Vaive) - Diometer of Shaft C15m
- Design discharge :18mfsec (Hi-pressure Tunne)
- Dicmeter 12 - Length of Tunnel 12060
- Numbers 1 inos - Diameter of Tunnel : 3m to 2m
(Access Road) (Xanan- Kaliwa Power Station)
- Lengtih 25.000m - Generating Capacity  3,900kW
- Number of Unit 1
(Access Road)
- Length 50.000m
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Tahle 12 MAIN FEATURES OF WATER SUPPLY PROJECTS FOR METRO MANILA (273)

Boin NurnheiNoma of Cityf Projoctf Strachue

Condihors

Metro Manila

2 - 1 Maasim Dam Project

(Maosim Dam)
Type of Dam

Height of Dam
Length of Dam

- Crest Elevation
- Storage Volume

Design Cischaxge
{Diversion Tunnel)

- Type

Diameler

- Lengih

(Hi-pressure Tfunnel)
Diomeler

- Length

- 2Bayabas Dam Project

(Powerhouse)
Instolled Copacity
(Access Road)
tength

(Bayaobas Dom)
Type of Dom

- Height of Dam
- lengih of Bam

Crest Elevation
Storage Volume
Desion Discharge
(Diversion Tunnel)

- Type

Diameter

tength
(Hi-pressure Tunnel)
Diarneter

Length
(Powerhouse)
Instalied Copacily
(Access Road)
Lengih

: RoCkRll (2.402,400m%)
1520

: 1.A00mM

:87m

100 x 10%n° (Active)
1 3.05 mfsec

s Pressure
: 5.0m
: 300m

:1.2tn
1 300m

: 4,500kwW

: 3.000m

: Rockfil (8.500,000m%)
1G7m

L 620m

:197m

1 148 x 10%0° (Active)
1 1.95m3/sec

s Prassure
:50m
: 500m

:1.0m
: 550

: 7 .600KkW

: 5,000

fam NunberNome of City] Frojocf Struchare

Condtions

3 Kaliwa-Cogeo Woler Supply Project

(Katiwo Gated weln

- Type of Welr

Helgnt of Welr

- Length of Weir

Crest Blevation
{intake)

- Deosign Bischorge
- Helght of inlot

Width of inlet

» Concrete Goled Weir
: 35m

2 A50m

1 212m

: 7.5mfsec
V2.6
v 2.6m

(Water Conveyanca Tunnel)

Type of Tunnel

- Lengih of Tunnel
- Digrmelter of Tunnal

(Water Pond)
Widih of Pond

- Height of Pond

Cepth of Pond
(Desanding Basin)

- Width of Basin

Depth of Basin
Lengih of Bosin

{Main Pumpling $tation)

- Pump Capacity

Numbers
{ Boosler Station)
Numbers

: Non-pressure
2 1Ak
:2.6m

- 180m
: 180m
: 10m

:10m
s Emn{mneansy
: 7Grm

13,800
03

{Woter Supply Pipe Line)

Length of Pipe Line
Diarneter of Ppe line

(Water Treaiment Pionh)

Slorage Volurmne

(Regulaling reservoir)
Storoge Volume
(Access Road)
Ltengin

Pk
cL2m

: 216,00000°
(7 5 sec x 8™

£ 650,000n% day

1 2000m
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i Rurrderyiame of Cityf Projec Struc turg

Metro Manila

Conditions {tom NundcsName of Crbty] Pojecd/ Straciue

4 pomponga-Novaliches Transbasin Project

{Guted weln

- fype

Height of Weir

- tength of Weir

- Crest tlevation
{intake)

- Design Discharge

- Dirnensicn
(desanding Basin}

- Width of Basin

- Depth of Basin

- Length of Basin
{(Main Pumping Station)

- Purnp capocity

Nurnbers

( Booster Stolion)

- Nurnbers

. Concrete Gated Weir (11,600m")
: 10m

: 300m

1 18m

 75msec
< 3.600% x Bt gt e

s 10m
S5 means)

1 70

1 9. 2000
13

15

{(Water Supply Pipe Line, Water
Treatment Plant and Reseivoirn

tengih of Ppe Line
- Diormater of Pipa Ling

- Resenvoir
(Access Road)
Length

'

s 68k
:18m
- Storage Volurne of WIP :216,000m’

(7.5mfsec x 8™

(o be extended or newly consiiuction)

: 5.000m

Table 12 MAIN FEATURES OF WATER SUPPLY PROJECTS FOR METRO MANILA (3/3)

Continns
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lahle 13 MAIN l*l' A r UR! q or WA l'l* R SUPPL Y PROJI C’l ‘3 l‘OR Ml lRO CEBU(1/3)

} IternNumbee  Narne of Cityf Proiccl! Stucture Contons e Number Name of Cityf Prosect! Sirushuro Conaitions
Metro Cebu
1 - 1 Bohol-Cebu Woler Supply Project

(Inobangan-| Gated Weln) - Width cLém

- Type of Weir s Concrete Galed Welr (Hi-pressure Tunnol)
(30.800m”) - Length of Conduit : 70m

- Helght of Dom S 10m - Diameter :2.0m

~ Lengih of Dom 2 150m (Powar Slation)

- Crest Btevation 1 18m - Generating Cepacity  : 11.000kW
(inlake and desanding Bosin) Numiber of Unit o

- Dasign Discharge :1st Stage=1.6m’/sec (Water Treolment Flant)
- Width of Bosin :bm <Extension:
- Depth of Basin 1 50 (Meons) - Storoge Volume 2nd Star: 259,000mY/day
- Length of Basin - 40m (Main Pumping Stolion)
(Waler Treatment Plant) - Pump Capacity 1 2.6000wW
- Storage Volume IstStage 1 130.000m?/day - Numbers 03
{Main Pumping Station) (Access Road))
- Pump Copacity D 1.300kwW - length 1 12.000m
- Design discharge S 1.5m3/sec
(Ist: 1.6m?fsec, 2nd: 30Im'fsec  Total= 4.51mdfsec) Metro Cebu
- Numbers 13 2. Molubog-Mananga Transbasin project (MMTP)
(Waler Conveyance Pipe Line)
- Llength of Fipa Line :31.5km 2 - 1Malubog Dom Project
- Diormeter of Pipe ting 1.4m
- Numbers(Lane) | Matubog Dam(Main)
(Regulating reservoir) - Type of Dam : Rockfill (3.411.200m%)
Sforage Volume : 300,000rm° - Helght of Dam s 65m
{Access Road)) - Length of Dam 1 820m
- length : 4.000m - Crest Fevation : 185m
- Storage Volume - 81 % 10°m* (Gross)
2Tipolo Bam Project (Saddle Dom)
(fipolo Dam) - Type of Dom : Rockiit (312,000
- Type of Dom : Rockfill (694,000m% - Height of Dam 1 10m (means)
- Heighl of Dom L 40m - Ltength of Darn : L500m
- Length of Dom : 300m - Crest Elevolion : 185m
- Crest Elevation : 80m - Storage Volurne L 81 x 10°m? (Gross)
- Storage Volume : 210 x 10°m? (Gross) (Diversion Tunnel)
(Diversion Tunnel) - Type of Tunne! : Pressure
- Type of Tunnel : Pressure - Length of Tunne! : 100m
- Length of Tunnel : 100m - Diorneter of Tunne! :5m
- Diametet of Tunnel : 5m (Intoke)
(intake) - Design Discharge 1 1 .43m’sec
- Design Discharge 2nd Stage 1 3.01 m/sec - Height 1 1.3m
- Height : 1.5m - Width c1.5m
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Table 13 MAIN FEATURES OF WATER SUPPLY PROJECYS FOR METRO CEBU (2/3)

e MNunber  Narme of Cilyf Piojectf Shuchuio Conad fons ttern Numbor Narne of Cityf Project] Stochure Congifions é)
Hi-pressure Tunnel (Water Conveyance Tunnel) (desanding Basin)
- Type of Tunnel : Pressure - Width of Basin L6
- Length of Tunne! 1 10.5km - Depth of Basin : 5 (means)
- Diometer of Tunnel 12m - Length of Bosn 1 30m
{nspection tunnel) {Water Treatment Plont)
- Height and Widih : 2.6m™ x 2m? - Storage Volume 1 244,000m*/day
- Length - 40m (Pump Station)
(Powerhouse) - Pump Copacity : 800kW
- Instaled Copocity : 2.100kW - Nurmbers (nos) :3
{Access Rood)) {Regulating Reservoln
- tength 1 7.000m - Storage Volume : 300,000m*
{Access Road))
2 - 2Mananga Dam Prolect - Lengln : 5,000m
- {(Mananga Dam)
- Type of Dom : RockhAll (2,956,800 3. Lusolan-Pulambato Water Supply Project (LPTP)
- Height of Dam : §0m
- lenginof Dam : 240m 3 - YLusaran Dam project
- Crest tlavation : 160m
Storage Volume : 48.2 X 10°m? (Gross) (Lusalan Dam) @
- (Diversion Tunnel - Type of Darn : Rockfil (4.233.400m°)
- Type of Tunne! : Peessure - Height of Dom : 100m
- Length of Tunnel 1 170m - Length of Dom : 300m
- Diomaeter of Tunnel 1 &m - Crest tievation 1 235m
(intake) - Storage Volume : 126 % 108m® (Gross)
- Design Discharge(1.39m3/sec: 2.82m*fsec (Diversion Tunnel)
Q1.43m%fsec + 1.3mP1sec? =2.82m’fsec) - Type of Tunnel : Pressure
- Height :LIm - Diameter of Tunnel 1 5mM
- Width 1 2.5m - Length of Tunnel : 500m
(Hi-pressute Tunne! and Water Conveyance Tunnel) {inlake)
- Type of Tunnel : Pressure - Type :Inclined Type
- Length of Tunnel : 3.5km - Design Discharge Norme : 2.05m’/sec
- Diometer of Tunne! 1 2m Pe: 8.2md/sec
{Intoke weir) (Headtace Tunnel)
- Type of Darn : Concrete Gravity - Type of Tunnel : Non-pressure
- Height of Dam . 5m - Diometer D 2.4m
(Powerhouse) - Length of Tunnel c10km
- Instafied Copodcity : 2.800kW | {Surge Tnak)
- Number of Unit 1 2Nos - Height of Shaft 1 100m
{Conctete Wein - Diarneter of Shoft :16m
- Type : Cocrete Gravity (Hi-pressure Tunnel) g
- Helght 1 5m - Dicrneter : 2.0m
- Llength : E0m - Length : 550m
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Pern Number

Nome of Cityf Prgicctf Struchsra

{Power Station)
- Iype of Powerhouss

- Generaling Copacity(6hor:
01

- Number of Unit
{Access Road))
- Length

3 - 2Pulambato Dam Project

- {Pulambaio Dam)

- Iype of Dam

- Helght of Dam

- Length of Dam

- Crest Elevation
Storage Volume

- (Divession Tunnel}

- Type of Tunnel

- Biameter of Tunnel

- Length of Tunnel

- (Intoke)

- Type

- Design Discharge( 0.416m:

- Height
Widith
(Hi-pressure Tunnel)
- Ciameter
- Length
(Power Station)
- Type

- Number of Unit
- {intake wein)
- Type of Bam

- Height of Dam

- Length of Dam

" (Desanding Bosin)
- Width of Basin

- Depth of Basin

- Length of Basin

: Pressure
:5Hm
: 130m

s Pressure Type

1 2,47 fsec (Totah
: 1.5m

1 2.5m

:2m
: 100m

: Open-aif Type
- Instolled Capacity  (12hov:
i

1.600xwW

: Concrete Gated Welr
(700m™

: 10m

: 80m

. 6rm
: Sm(meon)
: 30m

l‘\hle l% MA[V ¥ I*A r UR!*.S Ol' WAH‘ R ‘iUPI’I Y I’R()Jl*( iq K OR Ml"’l R() ( l1 BU (!/!)

Condbons ltom Numbertiome of Cityf Prajectf Stuchuro Condifions
{Water Treolment Plant)
: Open-air Type - Storage Volume :QIS,AOOm:‘/dov
4,200kW (Main Pumping Station)
Pump Copaocity : 600kW
Numbers 3
: 8,000m { Beoster Station)
- Numbers 01
(Water Supply Pipe Line)
Length of Pipeline  : 3.8km
- Diameter of Pipe tine : 1m
: ROCKAN (1,274,200 - Numberstane) ‘1
: 55m {Regulatling reservoin
: 300m - Storage Volume : 300,000m*
: 100m (Access Road))
: 5.6 % 10°m® (Gross) - Length : 8,000m
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‘Fable 14 MAIN FEATURES OF WATER

tom Nurebet Norne of City/ Prosec] Struciure

Condiions

SUPPLY PROJECTS FOR BAGUIO CITY

Pren Nurmberl Norme of City! Projectf Struchare

Conditions

Baguio City

. Laboy Dam Water Supply Project

{Rockiill Dom)

- Type of Dom

- Height of Dam

- Length of Dam
Crest flovotion
Storoge Volume
{Diveislon Tunnel)
Type of Tunnet

- lengih of Tunne!
Diameier of Tunne!
{intake)

- Design Dischorge

- Height

Widin

(Main Pumping Station)
- statted Copaocity
Pump Nurnbers

{ Booster Station)
Numbers

- (Water Supply Pipe Line)

Lengln of Pipe Line

- Diometer of Pipe Line

- Numbers(lone)

(Water Treatment Plant)
Storege Volume
(Regulaling teservoin

- Storage Volume
(Access Road))

- lengtin

Baguio City

- Rockfill (5.290.000m*)
:76m

: H00m

: 826m

:8.6 % 10°%m” (Cross)

: Pressure

1 370m

: 5m

. 2.5m’fsec
:1.Am
:2.5m

20, 300w
3

10,3k

cRIm

. 216.000m*/day
. 72,000r°

: 8.000m

. Loboy Weir and Pond Water Supply Project

(Gaoted Well)
Type of Dam

Height of Bom
- Length of Dom
Crest Elevation

: Concrete Goted Welr
(16.900m%

2 10m

: 30Cm

:Q10m

(intake)
Design Discharge

- Height of Intet
- Widih of Inled

{Casanding Basin)
Width of Basin

Depth of Basin

Lengfh of Basin

{Maln Purmnping Station)
Pump capacity
Numipers

{ Booster Stalion)
Numbers

{(Woler Supply Pipe Line)

Length of Pipe Line

- Dlameter of Pipe Line

Numbersitane)

(Water Treatment Plant)
Storage Volume
{Regulating reseivoir)
Storage Volume
{Access Road))

Length

1 0.83m%/sec (meaon)
1 25m¥/sec (Max)

1 1.5m

1 2.5m

1 6m
CHrn (meon)
:30m

: 7.200kW
£ 3

:6.3km

Q9m

|

: 72,000 day (Min.)

: 216,000m%/day (Max.)

: 11,000,000m*

$ 4,000m
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Figure 27 LOCATION MAP OF IRRIGATION DEVELOPMENT SCHEMES:
WATER RESOURCES REGION VI
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Note

The latest data which were eollected
by the Study Team from the NIA
regional oftices during the Study period
in 1997 were used to prepare this map.
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