I8 Water Resources Development Plans for Municipal Water Supply to Major
Citles

118.1  Metro Manita, Meire Cebu and Davao City

118.1.1 Shortage of Municipal and Industrial Water in Metro Manita, Metro Cebu and
Davao City

It was envisaged in the early stage of this study that the shortage of municipal and industrial
water would become serious in the future at the three major citics in the Philippines, namely
Metro Manila, Metro Cebu and Davao city.

The municipal and industrial water demand projection including examination on the
availability of groundwater resources has clarified that the greater parts of the municipal and

industrial water supply at the said three cities would have to depend on the surface water in
order to meet the future water demand as shown below:

Future Water Demand and That to be Covered by Surface Water in Metro Manila, Metwo
Cebu and Davao City

Major City/Ttem TTTIGG5 2000 2005 2010 015 2020 2025

Meiro Manila T
Total water demand (MCMlycar) 1068 1351 1,506 1928 2262 2468 2,883

Groundwater (MCMfycan) 103 102 121 182 263 388 579
Sueface water (MCM/year) 964 1,249 1,415 1,746 1,998 2,079 2,304
{10° m'/day) 2,641 3,422 4,041 4,784 5,474 5.696 6,313
.. Amffsecy 306 396 468 354 634 659 T31
Metro Cebu
Total water demand  (MCM/year) 59 17 115 175 222 279 342
Groundwater (MCM/year) 46 58 63 64 68 73 82
Surface water (MCM/fyear) - 10 53 il 155 205 261
e’ m’/day) - 52 144 304 424 562 714
e wsey - 06 17 35 49 65 83
Davao City
Total water demand (MCM/ycar) 43 54 S8 73 o0 114 146
Groundwater (MCM/ycar) 48 - . - 6 30 62
Surface water {(MCM/yean) - 54 58 13 84 84 34
{10° m*day) - 148 159 200 230 230 230
{(m’/sec) - 1.7 1.8 23 2.7 2.7 2.7

HS8.1.2 Surface Water Sources for Metro Manila

In the service area of MWSS, the present groundwater production has exceeded the
exploitable ground amount so that the saline water intrusion into groundwater tables is taking
place, especially in some areas such as Cavite, Rizal and Pasig.

A large part of municipal and industrial water consumed in the Metro Manita dlstrlct is now
supplied from the surface water resources, mainly from the Angat dam/reservoir. Its amount
has reached to 30 m’/sec. It is estimated that, according to the previous study results, the
maximum water supply capacity of the Angat dam/reservoir to Metro Manila would be about
35 m*/sec. Hence, the water demand of Metro Manila would exceed the supply capacity of
the Angat dam/reservoir before the year 2000 although even now the habitual interruption of
water supply has taken place in the urban area due to the extraordinary lowering of water level
of the Angat reservoir. At present, the Umiray-Angat Transbasin project, which is to divert
the streamflow of the Umiray river into the Angat reservoir, is under construction with finance
of ADB. The project will be completed in 1999/2000. The project will develop additional
water of about 12 n]3[sec for municipal water supply to Metro Manila. The Angat dam and

reservoir together with the Umiray Angat Transbasin project could meet the water demand of
Metro Manila up to the year 2005,
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The total municipal and industrial water demand in the Mctro Manila district, which is to be
supplied from the surface watcr, is estimated to reach about 73 m¥/sec in 2025. Thus it is
needed to newly develop the surface water resources of about 26 m¥/sec in the vicinity of
Metro Manila in succession to the Umiray Angat Transbasin project.

The Manila Water Supply JI Project was studied and formulated in 1979 in the coutsc of the
re-study of the Marikina River Project.  The report identified and pre-qualified several
altemative development schemes in the vicinity of Metro Manila as listed below:

(i) Marikina river basin (Wawa dam)

(i) Kaliwa river basin (Laiban dam)

(iii} Kanan river basin (Kanan dam)

(iv) Umiray river basin (Umiray-Angat Transbasin, now under constiuction as aforcsaul)
{v) Pampanga river basin (Ring dike around Candaba swamp)

(vi) Lagunade Bay

(vii} Others

The report recommended that the Laiban rockfill dam on the Kaliwa river be developed as the
source of water supply for Metro Manila prior to the Umiray-Angat Transbasin project. The
Kaliwa scheme, involves the Laiban rockfill dam with a height of 143 m. In the reservoir area,
however, limestone formation is dominant. Thus, the Laiban dam scems to have the
geological problem, although the technical viability necds to be verified through the detaited
geological investigation, The location of the Laiban dam is schematically shown in Figure H-
67 together with the existing and proposed water supply facilitics for Metro Manila,

The report also suggested that the Kanan Dam should be developed as the secand stage to the
Kaliwa scheme and to be linked to the Laiban reservoir. However, since the Umiray-Angat
Transbasin project has already been implemented, it is considered to be a promising
altenative plan that the water exploited by the Kanan dam be diveried to the Angat reservoir
through the Umiray river basin. Since the Umiray transbasin tunnel has a capacity to
discharge about 30 m’/sec, it is anticipated that about 18 m'/sec could be augmented for water
supply to Metro Manila through provision of the Kanan dam. Otherwise, the water released
from the Kanan dam is planned to be conveyed to Metro Manila through a small concrete weir
to be constructed on the Kaliwa river instead of the Laiban dam.

In the WRDP, four (4) dam schemes were identified on the small Iributaries of the Pampanga
river as shown in Figure H-68. Their sites are all located on the westem hilly region of the
watershed of the Angat dam, Out of the four smalt dams, two dams are recommended to be
promising ones as a result of the prefeasibility study thereon in the WRDP. These two dams
aim to supply irrigation water to Angat Maasim Rivers lirigation System (AMRIS) in order to
reallocate the water of the Angat reservoir to Metro Manila. The amount of available water
from these dams is preliminarily estimated at about 5 m’*f/sec. When these dams are reatized,
it is estimated that a mean discharge of about 5 m’/sec can be additionally reallocated to

municipal water supply for metro Manila out of the total discharge released from the Angat
TeSeTvoir,

Further, it is conceivable to tap the dischatge of the Pampanga river after the Casecnan
Transbasin project be realized. The Casecnan Transbasin project was formulated to enhance
the water supply capacnty of the existing Pantabangan dam and reservoir by diverting the
discharge of about 35 m’/sec from the Cagayan river basin,



From the aforesaid examination, the following projects are taken up as the promising water
supply projects to mcet the future water demand in Metro Manita:

(i)  Construction of two small dams in the tributaty basins adjacent 1o the Angat basin,
namely Massim dam and Bayabas dam, which are formulated through the previous
WRDP study at a level of prefeasibility. The project is referred to as “the Massim and
Bayabas Dam Project” in this study by combining these two dams into one project.

(i) The Kanan-Umiray Transbasin Project (KUTP)

(iiiy The Kanan-Cogeo Water Supply Project

(iv) The Pampanga Water Conveyance Project (PWCP)

Out of the aforesaid four water supply projects, the latter three (3) water supply projects are
newly contemplated through the present master plan study.

In the Hatter part of the sccond slage home office work, on the other hang, it is informed that
MWSS is planning to develop the Laguna Lake for municipal water supply to Metro Manila,
although it was cancelled in the “Study on Water Supply and Sewerage Master Plan of Metro
Manila, February 1996” because of the water quality problem. This Study takes up the two
difterent development plans, namely the latest MWSS's development plan and the one
formutated in the said JICA’s master plan, as the development scenario-1 as illustrated in
Figure H-69. The latest MWSS’s development plan is tabulated below:

Latest MWSS's Devetopment Plan of Water Supply Prajects after Uniilat-Angat
‘Fransbasin Project

Name of Project Discharge to be Conveyed
B (m3/see) (inld)
- Rizal Province Water Supply Project(RPWSP) 0.56 48
- Lagunalzke - BOT* 3.47 300
- MWSP 11 {Laiban Dam} 21.0 1,900
- Kanan-Kaliwa Transbain Project 38.0 3,283

Note : #; The watcr conveyed to the service area of MWSS is planned to be tapped from Laguna Lake.

The three development scenarios are worked out by combining the four waler supply projects
to meet the water demand in the year 2025 through incorporation of the latest MWSS’s

development plan as well as the one formulated under the JICA’s master plan as shown in
Figures H-69 to H-71,

Out of the three development scenarios for water supply to Metro Manila, the Scenario-1
comprises the two development plans, namely the development plan formulated under the
JICA’s master plan study and the latest MWSS's development plan, as shown in Figure H-69.
While, the other two developiient scenarios are established in combination of the above new
four projects prclimina’ri!y formulated in this study. ¥t is common to these three development
scenarios that the Agos river basin inclusive of the Kaliwa and Kanan fributaries of the Agos
river is planned to be developed after the completion of the Angat-Umiray transbasin project.

HS.1.3 Surl‘ace Wafer Source for Metro Cebu

As clarified in the forcgomg Subsection H7.1.1, mumc;pal and industrial water consumed in
the Metro Cebu district is now almost all supplied from the groundwater sources. Its amount
is about 1.7 m¥/sec. Although there is one surface water resource devetoped, namely Buhisan

dam, its supply capacity is as negligible small as 0.05 m%/s or 4,000 m3lday Exploitation of
the groundwater in Metro Cebu district has been already beyond its limit.
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‘Fhe Mananga project phase I is now under construction on the Mananga tiver. The project
aims to pump up the river-bed water in the aquifer through 15 deep wells. The project
comprises a 7.5 m high underground dam, infiltration fields in the upstream river bed of the
dam and 15 deep wells, A catchment arca at the dam site is 80 kin®. According to the original
dcvclopment plan, water supply capacity of the project is estimated at 33,000 m¥day or 0.38
nv'/sec. Supply capacity of the Mananga project phase I could meet the water demand by
around the year 2000. Water demand of the district depending on the surface water will
sharply increase after 2000.

For the time being, the Metro Cebu Water District (MWCD) is planning to develop the
aforesaid water supply projects and desalination plants as listed below:

i) Mananga Phase 1l dam

i1} Lusaran Dam

ni) Bohol-Cebu Water Supply Project
iv) Installation of Desalination Plants

In the field investigation, a group of small dams on the southeastern hilly region atong the
watershed of the Mananga and Catcot rivec basins were formulated at a map study level.
Howevcr the total supply capacity of the small dams is roughly estimated at 80,000 m*day or
0.9 m¥/sec as shown in Table H-28. Tt appears that they are not so aflractive schemes in
consideration of their small water supply capacities.

In order to meet the watcr demand aft:,r the year 2000, several schemes with supply capacity
of more than 100,000 m*/day or 1.2 m¥/sec each are needed to be developed. There are three
prospective candidates for the purpose:

- Mananga Phase Il dam
- Lusaran Dam
- Heightening of existing Malubog dam

The Mananga phase If project is contemplated to be developed at a location of about 4 km
upstream of the weir site of the Mananga project phase I on the Mananga river. The main
component of the project is 90 m high roller compacted concrete gravity type dam. However,
a catchment area at the dam site is as small as 68 kim® in comparison with the large-scale dam.
The WRC of the Umversnty of San Carlos installed several rain gages in and around the
Mananga and Lusaran river basins in 1977. The hydrological analysis for the project was
performed utilizing these records. According to the analysis results, the mean annual basin
rainfall of project area is 1,770 mm and the annual mean river discharge at the dam site was
estimated at §.40 m*/sec. The miean annual discharge is equivalent to the specific discharge of
2,06 m*/sec/ 100 km? corrcspondmg to a runoff coefficient of 36%. The sedimentation rate of
3,700 m’/km’year was adopted for the Mananga Phase Il reservoir with reference to the
sediment measurement performed for the existing Malubog dam and reservoir located
adjacent thereto. However, the dead storage capacity of the reservoir is only 7.4 miflion m’,
which corresponds to the sediment transport volume for about 30 years, assuming tentatively
the horizontal deposition of sediment in the reservoir and a trap efficiency of 100%. The total
water supply capac:ty of the Mananga Phase I and II projects are evaluated to be 123,000
r’day or 1.42 m¥/sec.

The Lusaran dam has been studied and proposed for further augmentation of water supply to

the Metro Cebu. The initial study on the dam project was carried out in 1997, before the
installation of rain gages in the basin. The updating of the hydrological analysis of the scheme
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needs to be performed in the futare. The dam is planned to be of rockfill type dam with a
heipht of 100 m. A catchment area at the dam site is 67 km®, According to the rainfail record
in the basin, the mean annual rainfall is 1,400 mm to 1,500 mm, which is slightly smailer than
that of the Mananga basin. According to the principal features of the current study report, the
mean annual runoff is 2.05 m¥/sec which is equivatent to 3,06 mY/sec/100 kin’. The water
supply capacity of the Lusaran dam is estimated at 160,000 m¥/day or 1.85 m¥sec.

The Malubog dam is a privately owned dam located on the Sapan Daku river. At present, the
dam is being operated by the mining company, Attas Consolidated Mining & Development
Corporation, for its own use. The dam is of concrete gravily type with a height of 32 mv. It
covers a catchment area of 69 km®, The Study Team got the information during the field
reconnaissance that the mining company has an intention fo supply municipal and industrial
water to the Metro Cebu through MCWD in case the dam be heightened with a fund of
MCWD. Since the catchment arca of Malubog dam is almost same with that of the Mananga
phase 1 dam, it appears that the dam heightening plan is one of the promising water resources
development plans to augment the water supply to the Metro Cebu. But there are some
problems to heighten the existing Malubog dam, that is, the left abutment ridge of the dam is
not so massive and the geological formation of the ridge is the Cebu Formation consisting of
limestone. Even if the problems were resolved, possible height of the dam would be more or
less 60 m. About 100,000 m*/day or 1.16 m¥/sec would be expected from the heightening of
the existing Malubog dam. Besides, it is needed to clarify the water quality of the Sapan Daku
river, since the river water might be adversely affected by the mining activities.

Even though the above three projects would be realized, the total water supply capacity would

be 383,000 m3/day or 4.43 m3/sec. The water supply capacity would meet the water demand
by the year 2015.

In addition to the aforesaid schemes, the Bohol-Cebu water supply project has been proposed.
According to the original plan, about 130,000 m*day or 1.5 m*/sec would be diverted from
the Tnabanga/Waig river basin on the Bohe! island without any dam construction. There is
one favorable dam site on the Inabanga/Waig river. That is the Tipolo dam, which is listed up
in the Survey/Inventory on Water Impounding Reservoirs. A catchment area at the Tlpolo
dam site is about 500 km?® and annual basin rainfall is approximated to be around 1,400 mm.

Thus, the annual mean runoff at the dam site is roughly estimated at about 8.9 ‘m/sec.

Though the geological formations at the dam site and reservoir area are not clarified at present,
construction of about 60 m high concrete gravity dam or rockfill dam would be possible from
the topographic configurations based on 1 to 50,000 scaled topographic maps. The vast
reservoir area would be realized in the upstream area. The location of the project is shown j m
Figure H-72. Within a reasonable range, an active storage capacity of about 120 million m*

could be usable. Firm discharge of about 4 m*/sec would be available. If this firm discharge

could be conveyed to Metre Cebu, municipal and industrial water demand of the Metro Cebu
district would be secured until the year 2025.

In case that the Bohol-Cebu water supply project will become impossible due to some reasons,
the possible measure is to build the desalination plants along the coastal line of Metro Cebu.
Tt is reported that the production cost of drinking water from saline water with the plants has
lowered to about 1 to 2 US$/ m® at present through development of new technology.

From the aforesaid examination, the following water resources projects are taken up for the
further study in order to meet the future water demand in Metro Cebu:

(i) Mananga Phase Il Dam Project




(i) Lusaran Dam Project
(ii}) Heightening of existing Malubog Pam
(iv) Bohol-Cebu Water Supply Praject including Tipolo Dam Project

It is considered that installation of the desalination plan is an alternative to other three surface
water development projects. In addition to the above water supply projects, the master plan
study contemplates the following ones as the altemalives of those projects:

V) Malubog-Mananga Transbasin Project (MMTP)
vi) Lusaran-Pulanbato Transbasin Project (I.LPTP)

The location and main features of the above water supply projects are discussed in Section D
7.2 “New Water Supply Projects for Metro Cebu” of Part-D of Supperting Report and their
locations are illustrated in the corresponding figures in the Part-C, These transbasin projects
aim at the augnientation of the originally proposed Mananga Phase 11 dam and Fusaran dam
projects. The three (3) development scenarios are worked out by combining the aforesaid
projects as shown in Figures H-73 to H-75, Out of those three development scenarios for the

Metro Cebu water supply, the Scenario-1 shown in Figure H-73 is similar to that originally
contemplated by the MWCD,

H8.1.4 Surface Water Source for Davao City

Municipal and industrial water of Davao city is now supplied from the groundwater sources.
Main sources of the groundwater for the Davao city are the aquifer of the skirts of the Mt. Apo
and Mt. Talomo, where more than 30 deep wells have been provided. Only small amount of
surface water, 36 litters/sec, is now withdrawn from the Malagos creek, which is a small right
tributary of the Davao river. Iis intake site is located about 36 km distant from the city.

The Davao City Water District (DCWD) now intends to alter the water resources from
groundwater to surface water owing to the fear of contamination of groundwater by pesticide
used in the extensive banana and coconut plantations on the skirts of Mt. Talomo and along
the Davao river. The sites proposed for the surface water sources are Talomo river and
Tamugan river. The Talomo river originates from Mt. Talomo and running in parallel with
the Davao river. The Tamugan river is a large right-side tributary of the Davao river, The
intake site on the Tamugan river is far from the Davao city, more than 40 km apart. Both the
Talomo and Tamugan rivers run on the steep slope of the skirts of Mt. Talomo. DCWD made
up their minds to Tay a long waterway for water supply to the city. The minimum discharge of
the Davao river upstream of the confluence with the Tamugan river is estimated to be over the
water demand of Davao city in 2025, which is estimated to be more or less 3 m¥/sec. The
water supply project is going to be implemented in a form of BOT.

Main stream of the Davao river from the downstream of the junction of the Tamugan
meanders on the plains, where the vast plantations are developed. The lower Davao river
itself could not be the sources for the municipal and industriat water supply to the city.

Municipa! and industrial water demand of Pavao city is not so big, that is, more or less 3
m/sec in the year 2025 as aforesaid, though it is a serious preblem for BCWD to secure it.

The Davao river is a big river and categorized into one of the major rivers of the Phiiippines.
The Davao river should be developed not only for the water supply for Davao city, but for

multi-purpose schemes including flood control, power generation, municipal water supply and
urigation water supply.



In the Davao river basin, on the other hand, there are some dam siles suitable for large dam
construction. The Survey/Inventory on Water Impounding Reservoirs lists fwo dam schemes
on the Davao river, namely Calinan #1 and #2, as shown in Figure 11-76. In the Davao river
basin, however, there are some other sites suitable for farge dam construction, Although the
geological conditions of the dam foundation and reservoir area should be scrutinized in the
successive study stages, Davao I, I and THR (Calinan #2) dam schemes were formulated as
shown in Table H-28. Out of the three dams, it is expected that the Davao H dam project is
developed as a multi-purpose dam.

From the aforesaid consideration, the following two scenarios were contemplated in relation
to municipal water supply to Davao city:

i)  Water Supply Project in a form of BOT
ii) Development of Davae I Dam Project

The above two development scenarios are depicted in Figures H-77 and 11-78.

H8.2  Other Major Citics Selected in Constraint of Water Supply and Demand
Balance

118.2.1 General

As mentioned above, the surface water development plans for municipal water supply to
Metro Manila, Metro Cebu and Davao City were preliminarily examined.

In the second stage field investigation, a total of nine (9) major cities including the aforesaid
three (3) cities are selected as the water-constraint cities which may require the urgent
cxpansion of the water supply capacities. As a result, the following six (6) cities, were
additionally selected as the major cities where the constraint in water supply and demand
balance is tikely to take place in the future and/or even at present:

i) Baguio City

ii) “Zamboanga City

i) Cagayan De Oro City
iv) Angeles City

v) lloito City

vi} Bacolod City

The above six major cities are additionally examined in this study with respect to the water

supply and demand balance and necessity of new surface water development to meet the water
demand until the year 2025. '

In principle, the surface water resources development plans are examined and formulated for
the cities where the water demand in the year 2025 is forecasted to exceed the exploitable
groundwater amount in and around the city area. The new surface water development plans
are worked out in the present study even in case that the exploitable groundwater amount is by
far over the total demand in the year 2025, on the other hand, provided that the promising
potentials of sutface water resources are identified in the past study.

The water resources development plans for the selected 6 major cities are discussed in the
succeeding Subsections.
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118.2.2 Baguio City

(1) Present Sifuation

Baguio city is located in the province of Benguet in the Coxdillera Region, constituting the
mountainous resort arca situated north of Metro Manila, It is suwrounded by the municipalities
of the province. The Baguio Water District (BWD), that is a Goverament-owned corporation,
is responsible for the municipal and industrial water supply to the people residing in its
service arca. The BWD has made the continuous efforts to expand the water supply capacity
through implementation of water supply development programs. However, it has not been
able to cope with the rapidly expanding population in the service area. H is reported that of

the total 21,500 service connection about 80 % arc provided with potable water only for four
{(4) hours thrice a week,

At present, population of Baguio cily is projected to reach about 240 thousand people,
increasing at an annual average rate of 4.4 %. Although the city and its sutrounding areas
suffered from severe damage in 1990 due to the large-scale earthquake, which hit the northemn
patt of the Philippines, the rehabilitation program has been steadity progressed up to date. As
a result, it is said that the present number of tourists has restored to the original level recorded
before the cccurrence of the earthquake. However, some of existing water supply facilities
damaged by the earthquake have been left as they were. Based on the present situation of the
tourism, it is foreseen that the water demand in the city would increase steadily from now on
with the tourism, commercial and industrial development. Therefore, it is considersd
necessary to formulate the long-term water resources rehabilitation and development plan to
cope with the future water demand in Baguio City.

Since no detailed data required to dcsign dams and other facilities were available, the new
surface water development plans to meet the future water demand was preliminarily worked
out primarily based on the 1 to 50,000 scaled topographic maps.

(2) Existing Rehabilitation and Development Plans of Surface Water Resources

In connection with municipal and industrial water supply 1o Baguio City, a lot of studies were
carried out so far. Out of the water supply projects formulated through those studies, the
following rehabilitation and development plans are on-going or intended to be implemented at
earlier stage by the BWD in order to increase the water supply capacity for Baguio City:

i) Rehabilitation and expansion of existing water supply facilities including Stage I,
Amliang and KMS reservoir as well as St. Thomas rain basin

ii) Australian Aid Project including rehabilitation of distribution network in the city

iii) Bulk Water Supply Project in a form of BOT

In addition to the on-going and urgent prdjccts above-mentioned, the following water
resources development plans were formulated in relation to the mupicipal and industrial water
supply to Baguio City:

- iv) Wangal Dam Project
v) Water Conveyance Project from existing Ambuklao Reservoir

The aforesaid projects were explained hereunder and their locations are illustrated in the
respective Figures in the Par-D of the Supporting Report.

(3) Rehabilifation and Expansion of Existing Water Supply Facilities
The damaged water supply facilities have hampered the operation of the water supply
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facilitics owned by BWD and brought about the present serious situation. The BWD has a
strong intention to rehabilitate existing water supply facilities in oxder to improve the present
water supply condition in its service area. Thus, these plans arc regarded as the urgent
measures and the fundamental conditions to expand the water supply capacity, including
rchabilitation of the following facilities:

a. Rehabilitation of Stage I, Amliang and Km8 Reservoir

At present, potable water for residential areas of Baguio city is supplied from Stage I
intake and Amliang spring through KM8 reservoir. These two water intake sites lie on a
teibutary of the Bued river. The sutface water off-taken at the Stage I weir site is being
conveyed to KM 8 reservoir by gravity, while that taken from the Amliang spring is
pumped up to the same. Owing to the earthquake in 1990, these intake facilities had
been much deteriorated. Under the present condition, it is approximated that the Stage |
and Amliang yicld 5,400 m/day. It is expected that the maximum water production
capacity of Stage I and Amliang would increase to 14,600 m*day after the completion

of the rehabilitation works. The locations of the Stage T, Amilong and XM 8 are shown
in Figure H-79,

b. Rchabilitation of St. Thomas Rain Basin

The rain basin is located in elevated area of Mount Kabuyao, north of the aforesaid Stage
1and Amliang reservoir. The rain basin is covered by vinyl sheet to avoid seepage loss.
At present, the vinyl sheet in the bottom portion is tom by uplift pressure of groundwater
acting thereon. As long as the 1 to 50,000 scaled topographic map shows, a catchment
area covered by the rain basin is as small as less than § km®. According to the BWD
office, however, the rain basin contributed to supply of portable water for the residential
area not only in the wet season, but also in the dry season. Usually, the rain basin was
easily filled up with rainwater in the wet season, enabling to supply portable water for the
initial three months of the dry secason. The lecation of the St. Thomas Rain Basin is

shown in Figure H-79.
c. Australian Aid Project {Explgna ion of gimggndwug)

The Austratian aid project comprises construction of 22 wells and rchabilitation of
existing 10 wells as well as installation of new distribution pipelines to reduce water loss
in the service area of the BWD. It is expected that the water supply capacity with
groundwater will increase from 25,000 m*day to 68,000 m’/day after the completion of

the project. The project is scheduled to be completed in 2000 according to the original
ptan.

(4) Bulk Water Supply Project

The bulk water supply project is now on-going under the BWD as of the middle of December
1997. It is going to be implemented in a form of BOT and the BWD is to participate in the
consortium. The BWD imposes the basic condition of the BOT as follows:

- Supply capacity : 50,000 m’/day
- Water charge for initial 5 years : 22 pesos/m?

In principle, the water exploited by the bulk water supply project is going to be supplied to the
existing and planned industrial and commercial areas.

(5) Wangal Dam Project
There exists a small-scale dam on the Wangal river, which was identified in the previous
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JICA's study. ‘The dam site covers a small catchment arca of about 5.5 km®. The small-scate
dam aims to supply irrigation water and domestic water for the La Trinidad City. The Wangal
tiver originates from a watershed extending west of the La Trinidad Citly located adjacent to
Baguio City northward.

The previous report estimates that the domestic water of about 1.824 million m¥year ot
13,000 ny'/day will be exploitable by means of constructing the small-scale dam. The main
features of the Wangat dam are as follows:

- Catchment area at damsite 5.5 (km?)
- Mean inflow discharge : 0.483 (m/sec)
- Dam height 137 (m)

- Full supply level of reservoir
- Minimum operating level of reservoir
~ Effective storage volume

: 1,244 (Bl m)
1 1,222 {El. m)
1 2.52 (million m*)

It appears that the Wangal dam project is very promising for the purpose of the domestic
water supply to Baguio City from the geographic position as well as lower water head to pump
up for water supply. Tt is located comparatively near to the service area and the required
length of water transmission pipeline is about 8 km in total. The water head to be lifted from
the reservoir for water supply to Baguio City is as comparatively small as about 300 m.
However, the Wangal dam project is associated with the social and technical issues:

- Resettlement of residents in the proposed reservoir area
- Geological issue such as limestone in the reservoir area.

(6) Water Conveyance Project from Existing Ambuklao Reservoir (Tapping of Water
from Ambuklao Dam for the Baguio City Water District)

The feasibility study for the Tapping of Water From Ambuklac Dam for the Baguio City

Water District was completed by BECOM, a French Consultant, in July 1995. ‘This project

aims to supply the municipal and industrial water by pumping up water stored in existing

Ambuklao reservoir to the Baguio City area. The Ambuklao dam was originally developed

for the purpose of hydroelectric power generation. It was commissioned in 1957. The main
features of the existing dam are as follows:

- Catchment area at damsite : 686 (km?)
- Mean inflow discharge : 30.0 (m¥sec)
- Dam height 1129 {m}

- Full supply level of reservoir 17522 (m)
- Minimum operating level of reservoir : 694.0 (m)
- Instalted capacity 275 (MW)

In the project, it is contemplated that the raw water of the Ambuklao reservoir normally
operated between 752.2 m (FSL) and 694 m (MOL) in the surface water level is pumped up to
impounding reservoir planned to be provided at an elevation of 1,575 m in the Baguio city
area. The potable water of 36.51 million m® or 100,000 m’/day is planned to be produced by
the project. The main facilities involved in the water conveyance project are as follows:

- Imake structure with three pumps, eaéh having a capacity of 1,800 kW, on right bank
of the Ambuklao reservoir

- Water treatment plant on the “Dynamite Hill”, Iocatcd about 300 m distant from the
Ambuklao reservoir: Capacity ; 1.00 m¥/sec
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Three booster-pumping stations along pipeline, ¢ach of which accommodates five
tdentical pumps. Capacily of one unit for the first and second booster stations is
1,030 kW and 980 kW, respectively. The third station has the similar capacity to the
second one.

- Two (2) balancing tanks, cach with a capacity of 500 m*, and impounding reservor in
Baguio city with a capacity of 5,000 m’

- Transmission pipcline of 27,960 m in total, having a diameter of pipe of 700 and 800
mm

In the feasibility study, the present-day initial investment cost of the project is estimated al
1,270 million Pesos including cost for power facilities including power lincs and sub-stations
as well as land acquisition cost. Besides, the project requires the considerably high operation

and maintenance cost attributed to high water head to be lifted, which amounts 1o about 900 m.

The present-day annual O&M cost in 2020 when the project is projected to reach the full stage
in terms of the sold water is estimated to be 384.22 million Pesos, which is equivalent to
30.0 % of the initial investment cost. As a result, the feasibility study reveals that the project
does not meet the financial criteria of full recovery cost.

{7) Surface Water Development Plan

It is judged through the examination on the aforesaid water supply projects that the following
projects are considered to be realized sooner or later.

i) Australian Aid Project

i) Rehabilitation of Amilang Spring, Stage I and St. Thomas Reservoir
i) Bulk Water Supply Project in a form of BOT

In the course of the stady, it is informed that the contract of the Bulk Water Supply Project is
awarded to the bidder who proposes to supply water of the Laboy river to Baguio City.
Furthermore, the intake site is ptanned to be located adjacent to the existing Laboy bridge.
The Study Team was also planning to develop the Laboy river for the purpose of municipal
water supply to Baguio City. Since there are no promising surface water resources in and

around the Baguio City except for the Laboy river basin, the BWD’s decision is considered to
be reasonable,

Afier the aforesaid contents of the successful bidder for the BOT schemes was notified, the
Study Team conternplated the intensive development of the Laboy river to suffice the water
demand of Bagui City in the year 2025. Consequently, it is proposed that the Aboy river
water will be utitized effectively for the Bulk Water supply Project and the following two new
projects identified in this study:

i) Laboy Dam Project
it} Laboy Weir and Ponds Project

In case of i) abové, however, it is estimated as a result of the water balance study that it could
nol suffice the water demand of Baguio City until the year 2025, Thezefore, the water of
existing Ambuklao would need to be pumped up to the Laboy weir site. The two

development scenarios for the water supply to Baguio City taking the hydrologic condition
into account as shown in Figures H-80 and H-§1.

H18.2.3 Zamboanga City

The municipal water for Zamboanga City is now supplied from the Tumaga river by utilizing
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existing intake weir thercon without any scasonal regulation. The maxinum intake discharge
is as small as about 1.0 m'/scc. On the other hand, the exploitable groundwater is estimated to
be about 58.8 MCM/year, which is insufficient for meeting the water demand in the year 2025,
The Zamboanga Water District is planning to collect the additional sutface water from the
acarby small strcams, but it is considered that the surface water thereon would not meet the
water demand until the year 2025, Therefore, the reservoir type dam project on the Tumaga
river has been formulated to meet the water demand of Zamboanga City. It is estimated that
the municipal water of about 3.0 m*/sec could be supplied to the City by means of providing
the reservoir type dam.  The development scenario for the mumicipal waler supply to
Zamboanga City is depicted in Figure H-82,

HB.2.4 Cagayan De Oro City

The Cagayan De Oro Water District is planning to develop the Cagayan De Oro river in a
form of BOT for the purpose of municipal water supply. It is informed that the Bulanog-
Batang hydroelectric project situated on the upstream reach of the Cagayan De Oro river is to
be implemented by NPC. The water source of the BOT project relies on the Cagayan de Oro
river whose streamflow is to be seasonally regulated by the upstream reservoir type dam
project. The development scenario for the municipal water supply to Cagayan De Oro City is
depicted in Figure H-83.

H8.2.5 Angeles, Iloilo and Bacolod Cities

Conceming the cities of Angeles, Tloilo and Bacolod, it is forecasted that the municipal water
demand could be sufficed by groundwater resources until the year 2025 as shown in Figures
H-84 to H-86. Thus, any necessity of surface water development in these cities would not
take place until the year 2025.

On the other hand, in case of the Bacolod City, another alternative would be to develop the
Bago dam as the multi-purpose project. In the past, the storage type dam project was
formulated as a single-purpose dam project for hydropower generation. It is considered that
the project needs to be reformutated as the multi-purpose dam project for hydropower and
municipal and irrigation water supply. The allemnative development scenario for the
municipal water supply to Bacolod City is shown in Figure H-87.



119 Priority Projects to be Implemented at Earlier Stage
119.1  Some Consideration Takenr in Selection of Priority Projects

As discussed in the foregoing Chapters H6 and 17, a lot of water resources development
projects are picked out to mect the water demand of the major river basins as well as the
selected major citics. In general, a huge investment cost is requited to implement those
projects. lence, the promising water resources development projects will be realized in a
long term to cope with the financial capability of the country. It is recommended that the
walter supply projects for Metro Manila, Metro Cebu and Baguio City are selected as the
priority projects taking into consideration the following aspects therein:

i} The municipal water supply is given a first priority among the various water use
sectors in view of the human basic need. During the study period of this master plan,
Metro Manila and Baguio City suffer from the severe shortage of municipal water
supply. Also in case of Metro Cebu, there is a possibility that a chronic water
shortage will fake place in near future.

i) If the water supply capacity for these cities were not augmented in harmony with the
water demand, the economic activily in this country would be stagnatcd and slow
down to a considerable extent. Also in view of water supply, these cities need to
keep the qualification as the intemational cities, since these cities are famous
worldwide. Furthermore, it is recommended that the water supply in these economic

centers of the country be augmented to have some allowance for the future water
demand.

H9.2  Proposcd Action Plans

It is proposed that the folloWing studies are to be performed in relation to the municipal water
supply to Metro Manila, Metro Cebu and Baguio City:

H9.2.1 Municipal Water Supply for Metro Manila

The following studies are recommended to be carried out in the successive slage with respect
to the water supply to metro Manila: :

- Master plan study on the Agos river basin

- Feasibility study on the priority project(s) selected through the master plan study
- Feasibility study on the Maasim and Bayabas Dam Project

Jt is generally accepted that the additional municipal watcr would have to rely on the supply
from the Agos river basin consisting two main tributaries, namely the Kanan and Kaliwa
basins, after the completion of the Umiray-Angat transbasin 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, while there exists a stream gauging station on the
Agos river. It is strongly recommended to install a stream gauging station on 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 needs to be perfonmed in
the master plan stage of the next study in order to select the most favorable dam site from the
technical aspect. Especially, limestone zone spreads over the reservoir area of the Laiban dam
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on the Kaliwa dam, which are prioritized for the purpose water supply to Metro Manila in the
past study. This implics that the significant seepage might occur after completion of the

Laiban dam. Hence, its technical viability necds to be verified through the geological
investigation.

Tt is expected that the Maasim and Bayabas dams, which are originally identified and
examined at a level of prefeasibility study for the puipose of irrigation water supply to the
downstream paddy fields of the Angat dam, contribute to the augmentation of the municipal
water supply capacity of the Angat dam. Therefore, it is recommended that a feasibility study
on those dams be carried out in one package.

H9.2.2 Municipal Water Supply for Metro Cebu

In the field investigation, it was attempted to identify the reservoir type dams on the rivers that
drain the comparatively large areas in and around the Metro Cebu area. Consequently, it was
found that there are no reservoir type dams with a catchment area of more than 100 km? and
that most of those identified occupy small catchment areas. In addition, the annual rainfall in
these catchments is not in general over 2,000 mm. Thus, the surface water resources in and
around the Metro Cebu area are very limited because of its topographic condition as well as
climatic condition.

As aforesaid, the present groundwater production exceeded its exploitable capacity.
Accordingly, the 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 carry out the following studies in the successive stage:

- Master plan study on municipal water supply to Metro Cebu, which includes canying
out the prefeasibility study on the specific water supply projects taken up in this
master plan. These include:

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

¢) Lusaran-Pulanbato Transbasin project (LPTP)

d) Bohol-Cebu Water Supply

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

H9.2.3 Municipal Water Supply for Baguio City

It is considered that at present Baguio City suffers from the most aggravated situation in terms
of water supply as explained in Section H8.2. The Baguio City area spreads over a westem
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 with steep river bed slopes. Due to the
topographic condition, the pumping facilitics are unexcepiionally required to be instailed to
covey water from downstream intake site on those rivers to the city area, in case that the river
water is intended to be utitized for the municipal water supply purpose. Owing to the

topographic condition, it is foreseen that the unit water production cost comes to considerably
high. '

Taking into consideration the high cost required for exploitation of surface water, it might be

preferred that the groundwater in the Baguio Water District be developed to the maximum
extent and/or the surplus groundwater in the other neighboring Water Districts be supplied to
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Baguio City, if any. According to the latest information, on the other hand, the groundwater
production in wells dug under the on-going project dose not reach the initially expected level.
Judging from the present circumstance, it is recommended to carry out the comprehensive
study covering the ncighboring municipalitics such as la Trinidad City where the
comparatively large groundwater resources are considered to be still exploitable. In the
comprehensive master plan, it is recommended to perform the field investigation and survey
on the rehabilitation projects such as Amliang spring, Stage T and St. Thomas Rain Basin so as
to examine the necessity of urgent implementation thereof.

It is recommended to carry out the following studics:
- Master plan study on water supply to Baguio City

- Feasibility study on priority project(s) selected through the master plan study
- BExamination of urgent rehabilitation projects
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Tabie H-3 SHORT-TERM AND MID-TERM POWER DEMAND FORECAST

Year Encigy Sales by Grid System Whole Philippincs
(GWh/ycar)
Luzon Visayas  Mindanao Total increase
Ratio (%)
1995 3,877 585 837 5,299 -
1996 4,239 657 959 5,855 10.5
1997 4,744 139 1,130 6,613 129
1998 5,397 832 1,359 7.588 14.7
1999 6,079 255 1,587 8,621 13.6
2000 6,719 1,080 1,822 2,681 12.3
2001 7,484 1,254 2,059 10,797 11.5
2002 8,266 1,405 2,321 11,992 11.1
2003 9,135 1,556 2,610 13,30] 10.9
2004 10,102 1,670 2,930 14,708 10.6
2005 1,177 1,796 3,283 16,256 10.5
Average Anneal Growth Ration (5¢)
i} between 1996 and 2000 1.3 13.0 16.8 12.8
it} between 2001 and 2008 10.5 10.7 12.5 10.9
iii) between 1996 and 2005 11.2 11.9 14.6 11.9

Data Source @ 96 PDP by NPC

Table H-4 SHORT-TERM AND MID-TERM ENERGY DEMAND

VORKECAST
Year Energy Sales by Grid System Whole Philippines
{GWh'year)
Luzon Visayas  Mindanao Total Increase
Ratio (5%}

1995 23,161 3,024 4,251 30,436 -
1996 24415 3,482 5,635 33,532 10.2
1997 27331 3918 6,641 372,890 13.0
1998 31,038 4,406 7,989 43,483 14.8
1959 35,019 5,062 0,330 49,411 13.6
2000 39,054 5,794 10,711 55,559 12.4
200 43,111 6,727 12,102 61,940 1L.5
2002 47,616 7,536 13,640 68,792 1.1
2003 52,623 8,348 15,339 76,310 10.9
2004 58,191 8,995 17,219 34,405 106
2005 64,383 0,636 19,294 93,313 10.6

Average Anowal Growth Ration (%)

1) botween 1996 and 2000 1.0 13.9 203 12,8

) between 2001 and 2005 £0.5 10.7 12.5 10.9

1i1) between 1996 and 2005 10.8 12.3 16.3 11.9

Data Source : 1996 PDP by NPC
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Table 1.5 HYDRO POWER POTENTIALS IN THE PHILIPPINES

Status of Scheme

Grid System Installed Capacity Encegy Output
(MW) {Share) (GWh) (Share)
(1) Luzon Existing 12737 15 (%) B8 12(y
Prefeasibility 3444 40(%) 14,895 47 (%)
Feasibility 1922 22{(%) 6,907 22 (%)
Definite Design 1,950 23 {%) 6,185 19 (%}
Subtotal (1) 8,589 100 31,805 100 (50)
{2) Visayas Existing 13 3 (%) 51 3
Prefeasibility 95 22(%) 403 27 (%)
Feasibitity 226 53 (%) 833 55(%)
Definile Design 96 22 {%) 229 15 (%)
Subtotal (1) 430 100 (%) 1,516 100 (%)
(3) Mindanao Iixisting, 992 30 (%) 4,571 32 (%)
Prefeasibility 1,193 36(%) 4,799 34 (S5)
Feasibility 1,104 34 (%) 4,768 34 (%)
Definite Design - - - .
Subtotal (1) 3.280 100 (%) F4,138 100 (%)
Whole Phitippines  Existing 2,278 19(%) 8,440 18 (%)
Prefeasibility 4,732 3B (%) 20,097 A2 (%)
Feasihilisy 3,252 26{%) 12,508 26 (%)
Definite Design 2,046 17 (%) 6414 14(%)
Subtotal (1N 12,308 100 (%) 47,459 100 (%)

Pata source @ 1996 Power Development Program by NPC
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Fable II-8 SURFACE WATER DEMAND FOR LOAG RIVER BASIN :WRR 1

Case 1: High ¥conomle Growth
{Unit : million mjf)‘ea:)

T Sectar of Water Use - Year T  Ratioin 2025

1996 2000 T2005 3010 201S 2020 2025 (%)
NMETTT T Municipal 0.1 02 0.3 0.4 0.6 038 1.0 0.1
Industry 34 6.1 84 118 16.6 235 33.4 2.1
i)Agrcuture  Irrigation 1,329.8 1,341 1,540 15158 15158 1,5330 13,5515 971.5
Livestock 1.4 18 2.1 2.6 3.2 4.0 5.2 0.3

(Fishery) 102y (1720 (8.4 (192) (199 (202 (22.2)

o GundTolal 13349 13664 15433 15498 1,5561  1,5814 16133

ol
iggsluding\\‘a!trdcn1and for fishery 11,3347 1,3492 5249 11,5305 15361 1,561.3  1,591.1 1000

Case 2: Low Feonowmie Geowth
{Unit: million mll)'car)

Sector of Waler Use - “Year ~ Ratioin 2023
TUH996 20007 20057 T 2010 2045 2000 2025 {5t)
ME] Municipal 0.1 0.2 03 0.4 0.6 08 1.0 0.1
Industry 34 5.4 7.6 9.7 1.9 142 16.2 1.9
iiAgricuture  Iiigation 1,3208  {,3068 3645 11,2305 11,1088 9818 84316 97.7
Livestack 1.4 1.7 1.8 2.0 2.1 22 23 0.3
{Fishery) (10.2) 65 {(17.3% (179 (184 (18.7) (18.9)
" Gand Tol i3419 13306 13915 12605 1118 10i77__ 8520

TFowl
(Excluding water demand for fishery 1,334.7 13140 13742 12426 11,1234 9990 863.1 100.0

Tablc H-9 SURFACE WATER DEMAND FOR ABULOG RIVER BASIN : WRR 1

Case 1: Bigh Economic Growth

(Unit - illion mal)'eal)

Sector of Water Use Year Ratio in 2025

1936720007 2005 2000 2015 2020 2025 (%)
i) M&l Municipal 0.0 0.0 00 0.0 00 0.0 00 0.0
Industry 5.1 17.0 239 33.0 45.2 62.4 812 §.1
iDAgricuture  Irrigation 427.7 616.2 661.5 §72.0 67120 805.2 934.7 91,7
Livestock 0.7 0.7 08 i.1 1.3 1.7 22 0.2

(Fishery) 00 0.0 0.0 0.0 0.0 0.0 Q.0

TGundTeal 4334 | €339 6s62 060 7185 8693 1074
Totat

{Excluding water demand for fishery 4334 6339 686.2 706.1 T18.5 £69.3 10741 100.0

Case 2: Low Economic Growth

{Unit: million m"iyear)

Sector of Water Usc _ Year Ratio in 2025
TUiG96 T TI000 T oos T TI0I0T T IS a020° 0 025 (%)
i) M&I Municipal 0.0 090 0.0 0.0 0.0 0.0 0.0 0.0
Industry 5.1 134 . 216 27.0 324 317 42.3 7.3
iAgricoture  Ioigation 421.7 €00.4 596.1 545.5 491.6 5157 5354 925
Livestock 0.7 0.7 0.7 0.8 0.9 0.9 1.0 0.2
. (Fishery) 0.0 {0.0) (0.0) (0.0) {0.0) 0.0y (0.0) -
T GadTonl W34 6143 G184 5134 5268 3543 5783

T Total .
(Excluding water demand for fishery 4334 614.5 618.4 5734 524.8 554.3 §578.7 100.0
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Table H-10 SURFACE WATER DEMAND FOR CAGAYAN RIVER BASIN :WRR L

Case 1: High Feonomie Growth

(Unit : million m/year

Sector of Water Use - Year " Ratioin 2025
1996 2000 005 2000 2005 2000 2025 (%)
DIM&L Municipal - 00 00 0.0 007700 00 TV e 7
Industey 1.4 1.1 R 1.1 I.1 i1 18.0 0.1
iijAgricuture  frrigation 43120 646540 77030 89950 109040 12,5230 14,1410 93.7
Livestock 8.0 10.4 110 13.6 169 213 285 0.2

Fishery (546)  (749)  (30.) (R38) (868) (878) {967 -
~ Grand Total 43757 67404 77953 96035 11,0088 12,6334 142897 h

Toral ’
(Excluding water demand for fishery 43211 66655 77151 9.009.7 10,9220 12,5456 14,1875 1000

Case 2: Low Lconomic Growth
{Unit : mitlion m}fﬁgf)

Sector of Waler Use - T "Near ] ~Ratioin 2025

1998 2000 2065 2010 2015 7720200 20287 ()
) ME&] RMunicipal 00 0.0 0.0 0.0 0.0 0.0 00 00
Industry i i1 1.1 1.1 11 1.1 1.1 0.0
i)Agricuture  Irvigation 43120 66540 7,7030 79960 82360 §2860 82860 998
Livestock 8.0 10.4 10.% 1.0 12.3 136 14.9 0.2

Fishery (546) (719 (75 (7R.1)  (80.2) (LT  (82.6) -

“Grand Total 43757 61374 17902 80862 §3796 £.3824 83846

Total
(Excluding watee demand for fishery 43211 66655 7,7149 §008.1 872994 28,3007 83020 100.0

Table H-11 SURFACE WATER DEMAND FOR ABRA RIVER BASIN : WRR I

Case 1: High Economic Growth
{(Unit: million mllyea;)

Sector of Water Use e Year - Ratio in 2025
: 1996 2000 2008 2010 2015 2020 2035 (%)
i) M&i Municipal 0.0 0.0 0.0 00 00 60 0.0 0o
Industry 19.4 19.4 19.4 19.4 19.4 19.4 19.4 S8
iAgricuiure  Imvigation 2150 2480 2840 2050 3060 3080 310 93.5
Livestock 0.7 05 0.9 (] 1.4 1.7 2.3 0.7
Fishery ©2 @03  ©3 (03 0} 04 0 -
Grand Total 2383 2686 3046 3158 32745 3205 3331

{Excluding water demand for fishery 2351 268.3 1043 3SS 3268 3290 3327 100.0

Case 2: Low Economic Growth
{Unit : million myear)

Sector of Water Use e Year Ratio in 2025
: 1996 2000 2005 200G 2003 I 1015 T (50
I M&) Municipal 0.0 00 0.0 0.0 0.0 00 0.0 0.0
Industry 19.4 194 9.4 19.4 9.4 19.4 19.4 6.0
fi)Agricature  {rrigation 2150 2480 2840 2930 302.G 30z.0 302G 93.6
Livestock 0.7 09 0.9 10 1.0 1.1 1.2 0.4
Fishery {0.2) 0.3 {0.3) {0.3) {0.3) (0.3) (0.3) -
Grand ol 253 286 3046 3137 3227 3228 1239
S B Total
l tExcluding water demaned for fishery  238.1 268.3 1943 3134 3224 3225 3226 160.0




Table 11-12 SURFACE WATER DEMAND FOR AGNO RIVER BASIN : WRR HI

Case 1: Iligh Economic Growth

{Unit ; million m“lyear)

Sector of Water Use Year - ~ Ralioin 2025
TN996 T TE000 2005 20i6° 2018 2020 2025 (%)
MR Municipal 1.0 18.2 40.3 50 1294 2255 3369 55
Industry 0.7 0.7 07 0.7 0.7 0.7 07 0.0
iijAgricuture  Trvigation 12810 23140 32700 216770 43290 48330 53770 93.8
Livestock 43 6.0 6.5 7.9 96 12,1 158 0.3

Fishery (2498) (330.7) (353.9) (3697) (383.2) (M17} (426.8) -

__GrndTotad 153638 26606 36714 41304 48519 54590 61572
Total

(Excluding water domand for fishery  1,287.0 22,3389 3.317.5 37607 44687 50713 57304 100.0

Case 2: Low Fconemic Growth

(Unit : miltion m’fyear)

Sector of Water Use Year ~_ Raioin2025

TTigos 2000 2005 200100 2015 2020 2025 (%)
1) M&] Municipal 1.0 18.3 40.6 719 1222 211.1 307.4 9.5
Industry Q.7 0.7 0.7 0.7 0.7 0.7 0.7 0.0
iijdgricoture  lmigation 1,Z81.0 22547 29469 206850 31666 10951 29217 90.3
Livestoack 4.3 58 5.7 6.1 6.4 6.1 7.0 0.2

Fishery (2408) (317.5) {3324y (344.6) (353.8) (I60.6) (3645)

“Gund Toul 13368 25970 33263 34083 3,687 36742 36032

Total

(Excluding water demand for fishery  1,287.0 2,279.5 29919 30637 32959 3,3M36 32387 100.0

Table H-13 SURFACE WATER DEMAND FOR PAMPANGA RIVER BASIN :\WRR I

Case 1:

High Economic Growth

(Unit : million m’/year)

Sector of Water Use Year Ratio in 2025
T9%6 2000 2005 2000 2005 2020 2035 (%)
1) M&3 Municipal 0.0 4.2 0.8 640 123.1 177.3 266.2 42
Industry 141 14.1 14.1 14.1 141 14.1 14.1 0.2
idAgricuture  Irrigation 2,205.0 33500 49730 52340 56340 538030 59720 947
Livestock 10.0 14.7 160 21.0 275 36.7 50.8 0.8
Fishery 1,559.8 22347 23915 24933 25801 26106 2,884.) -
T Grandol " 378561267 74054 78314 §3818 86507 91872
Total :
(Excluding water demand for fishery  2,229.1 38920 50139 53331 55,7987 6,031.F  6,303.1 100.0
Case 2: Low Economic Growih
{Unit : millien m’l)‘edr)
Sector of Water Use Year Ratio in 2025
1996 2000 2005 2010 WIS 2020 2025 (%)
i) M&l Municipal 0.0 49 123~ 484 88.1 107.0 1228 2.2
Industry 141 14.1 141 14.1 14,1 14.1 14.1 c3
iiYAgricuture  Irvigation 2,2050 3859.0 49730 S,0210 53520 53520 53520 97.1
Livestock 160 - <146 15.4 16.1 18.6 2L "23.5 04
Fishery (1,559.8) (2,145.2) (2,246.0) (2,328 .4) (2,390.3) {2,436.2) (2,462.6) -
 Grand Total 37880 6037.8 77,2608 75280 78631 79304 79750
Total
{Excluding water demand for fishery. 2,229.1 38926 50148 51996 54728 54942 55124 100.0




Table H-14 SURFACE WATER DEMAND FOR PASIG-LAGUNA BAY BASIN : WRR IV

Case 1: Nigh Beonomic Grawlh

___(Unil: million m"lycar)

“Sector of Water Use T Y Ratio in 2025
1996 2000 2005 2010 2005 20003025 (%)
iy M&I Municipal 0.0 0.0 00 00 06 00 00 00
Industry 2233 W00 150.0 100.0 500 250 0.0 0.0
idAgricuture  lnigation 149.0 255.0 278.0 3100.0 3310 3630 3000 97.6
Livestock 1.7 2.7 30 19 5.2 69 9.6 2.4
Fishery 83.9 113.0 120.9 126.3 1309 132.4 1458
. GrandTolal 459.9 5703 5519 5302 s23t s713 s3sa T
Toial e et DA ek el A
{(Exclading waterdemand for fishery 3740 4577 4310 4039 3922 3049 3996 100.0
Case 2: Low Economic Growth
_{Unit: million n13/year)
Sector of Water Use Year - Ratioin 2025
1956 2000 2005 T 2010 2005 2020 3005 (%)
i} M&I1 Municipal 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
Industry 00 2000 1500 w000 50.0 250 0.0 00
iAgricuture  Trrigation 1490 2550 2780 2830 2938 2938 2938 98.5
Livestock 1.7 27 28 3.0 34 9 4.4 15
Fishery (85.9) (1os.h (113.5%) (117.7) (1208) (123.2) (124.5) -
CGandTowl 2366 5660 5443 5037 4680 _ A9 a7
Total
(Excluding water demand for fishery  150.7 457.7 430.8 186.0 347.2 31227 2082 100.0

Table H-1§ SURFACE WATER DEMAND FOR AMNAY-PATRICK : WRR IV

Case 1: High Feonemic Growth

{Unit : million m’fyear)

Sector of Water Use

Year

Ratio in 2025

1996 20002005 2000 2015 2030 2015 (%)
1) M&1 Municipal 0.0 00 0.0 0.0 00 00 0.0 0.0
Industry 0.1 a1 0.1 0.1 0.1 0.1 0.1 0.0
H)Agricuture  Irrigation 516 1160 1340 23180 397.0 549.0 7020 9.6
Livestock 03 1.1 1.1 13 16 20 26 0.4
Fishery (653) {(86.4) (925) (966) (100.1) (I1O0L3) (ILL5)
T GwndToal {197 2036 2377 3160 498% 64 _ 8161
Total
(Excluding water demand for fishery 539 117.2 135.2 2304 3198.7 551.1 704.7 1000
Case 2: Low Economic Growth
(Unit: million m3lye.ar)
Sector of Water Use Year ) __Ratio in 2025
U996 T i0000 2008 2000 2015 2070 302s (%)
i) M&I Municipal 0.0 0.0 00 0.0 0.0 00 00 0.0
Industyy 0.1 0.1 Q.1 0.1 0.1 6.1 0.1 0.1
iAgricuture  Irrigation 53.0 116.0 1340 131.0 1440 144.0 1440 99.0
Livestock 0.8 1.1 1.1 | K 1.2 1.3 .4 | X0}
Fishery (65.3)  (83.0) (869 (90.1) (925)  (942) (95.3) -
 Grand Toul T U937 3002 2020 2283 | 2378 296 2408
Total
{Excluding water demand for fishery 539 117.2 135.2 138.2 1453 145.4 145.5 100.0




Table H-16 SURFACE WATER DEMAND FOR BICOL RIVER BASIN : WRR V

Case 1: High Feonomic Growth

Sector of Water Use

... (it miltion mViyear)

Year “"Ratio in 2025
1905 2000 2005 I0N0 2005 20200 2035 (%)

1y M&I Municipal 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Industry 2.1 2.1 2.1 21 2.1 2.1 2.1 0.1
ityAgricuivre  Iyrigation 6160 794.0 9970 LIT0O0 13970 1,5700 1,7420 902

Livestock 35 4.5 4.7 58 7.3 a3 12.4 0.7
o Fisheiy {(59.8) {813) (89.1y  (2L1) (96.5) (97.6) {(107.4) -

GundTorl T ES1A T USBEST T0929 12710 T TS025 TE190 18630
Totxl
(Excloding water demand for fishery 6216 $006 1,008 11,1770 14064 1L,581.4 11,7565 100.0
Case 2: Low Fconomic Grovwth
{Unit : million m’!year)
Sector of Walter Use N o Year ] . Ratipin 2025
1996 2000 2005 2080 2015 2020 2025 (%)

i} M&1 Municipal 00 00 0.0 0.0 0.0 0.0 2.2 0.2

Industry 2.1 2.1 2.1 2.4 21 2.1 143 1.2
idAgricuture  Frrigation 616.0 940 9970 1,090 11,1550 11,1550 L1550 98.0

Livestock s 4.5 4.6 4.7 53 58 6.4 0.5

Fishery (59.%) {799y (83N {(86.58) (8%.1) {90.8) (91.8)
T OundToml 6814 8805 10374 11926 12315 12537 12102

Total

(Excluding water demand for fishery 6216 S00.6 10037 L1058 L1624 11629 11784 100.0

Table H-17 SURFACE WATER DEMAND FOR PANAY RIVER BASIN :\WWRR V1

Casc 1: High Feonomic Growth

(Linit : million mjfycar)

Sector of Water Use

- o Year Ratio in 2025
1966 2000 05 2010 2015 2020 2035 (W)
i) M&T Municipal 2.3 44 1.2 168 15.2 20.3 26.2 81
Industey 1.9 1.9 1.9 19 1.9 1.9 1.9 0.6
ii)Agdicutore  Irrigation 52.0 1560 2260 249.0 267.0 . 2800 2930 90.3
Livestock 0.9 1.2 1.3 1.6 20 .6 34 1.0
Fishery (2032) (2157 (295 (308.4) (319.6) (3234) (356.0) -
~ Gramd Tow 03 4392 53160 5717 603.7 628.2 650.5
Total
(Excluding water demand for fishery 57.1 163.5 2364 261.3 286.1 3048 3245 100.0
Case 2: Low Economic Growth _
{Unit : million mj!)‘em)
Sector of Water Use Year Ratio in 2025
1996 2000 2005 010 Zois 20200 2025 (%)
i MET Municipal 23 14 12 108 152 203 262 9.5
Industry 1.9 1.9 1.9 1.9 1.9 19 1.9 0.7
iAgrcuture  Tigation 520 1560 2260 241.0 246.0 246.0 2450 89.2
Livestock 0.9 1.2 1.3 1.3 ‘1.4 1.6 1.8 6.7
Fishery (203.2)  (264.8) (277.3) (287.4) (5.1} (300.7) (30409 -
Grand Total 260.3 428.3 513.7 5424 °© 3596 5705 579.9
ot c AR el 2Rl 2Red | 2e Ak S
{Exclading water demand for fishery 57.1 163.5 236.4 2350 264.5 2698 2759 100.0
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Table 118 SURFACE WATER DEMAND FOR JALAUR RIVER BASIN :WRR VI

Case 1: High Economie Growth

{Unit : million WY 2ar)
L R on i fy

Sector of Waler Use “Year - Ratio in 2025
- 1996 30007 3005 2016 2015 2090 2005 T (%)
WM& T T Aunicipal 60 00 00 00 00 00 00 ol

Industry 0.2 0.2 0.2 0.2 02 0.2 0.2 00
iiYAgricuture  fwigation 2160 3190 4560 5930 7460 8780 1,0i00 98.6
Livestock 33 4.7 5.1 6.4 8.0 10.3 13.7 1.3
Fishery 2447y (3372.5)  (361.2) (3774} (3901} (3951 (435.6) -
T CandMowl  48d2 6614 S225 9970 11453 1342 1495
Total
(Excluding water demand for fishery  219.5 1239 461.3 599.6 734.2 8885 10239 100.0
Case 2: Low Economle Growth
{Unit : miliion m’/year)
Sector of Water Use o Year L o Ratio in 2025
U996 2000 2008 2000 2015 2000 25 (%)
i) M&1 Municipal 0.0 00 0.0 0.0 0.0 0.0 0.0 00
Industry 0.2 0.2 0.2 0.2 0.2 0.2 0.z 0.0
ii)Agricutere  hrrigation 2160 190 4560 5930 6140 614.0 614.0 99.0
Livestock 33 4.5 4.5 50 5.4 5.7 6.0 1.0
Fishery (2447 (3240) (3393) {3517y (36L.1) (368.0) (372.00 -
L GunTowl 4542 6417 8000 9499 90807 9815 9922
Total

(Excluding water demand for fishery

219.5 323.7 460.7 594.2

6196 619.9 6202 100.0

Table H-19 SURFACE WATER DEMAND FOR ILOG-HILABANGAN : WRR VI

Case }: High ¥conomic Growth

(Unit : midlion m’:’year)

Scctor of Water Use Year Ratio in 2025
TTI996 T 300077008 2000 2005 2000 2005 T (%)

iy M&1 Municipal 0.0 0.0 0.0 00 0.0 0.0 0.0 00
Industsy 140.7 140.7 140.7 ¥40.7 140.7 140.7 146.7 220

WAgricuture  Irrigation 2.0 20 7390 i93.0 2940 1560 4970 116
Livestock 0.3 Lo [.1 1.4 13 23 31 0.5
Fishery (173.4) {2543) (272.1) (2843) (294.6) {(293.1) {(328.2) -

Grand Total 316.9 980  M|WeS 6194 I B3 9690
Tola)
(Excluding water demand for fishery  143.5 1437 2048 3354 436.5 S39.0 6408 100.0

Case 2: Low Economic Growth

. - 1
(Unit : million nviyear)

Sector of Water Use . Year o ) Ratie in 2025
TTI996 7 2000 2008 2010 2018 202002025 (%)

i MKI Municipal 0.0 0.0 00 00 0.0 0.0 0.0 0.0
Industry 140.7 1407 140.7 140.7 140.7 140.7 140.7 527

iAgricuture Krigation 20 24 3.0 1250 125.0 125.0 1250 46.8
Livestock 0.8 1.0 1.0 1.1 1.2 1.3 1.4 0.5
Fishery {173.4)  (244.1) (2556} {2649} (27200 (271.2) (280.2) -

Grand Total 3169 818 4703 5.7 59 5442 547.3
7 AR SRS o SO A B 6 L . SR EAE T A
(Excluding water demiand for fishery,  143.5 143.7 2147 2668 2669 670 2671 100.0




Table H-20 SURFACE WATER DEMAND FOR AGUSAN RIVER BASIN : WRR X

Casc §: 1tigh Econoniic Gronth

(Unit : million m’:‘yeal) _

Sector of Water Use ~ Year " Ratio in 2025
TTI9%6T 0000 T 2005 2010 2015 2020 2025 (%)
Ty MEY Municipal 00 oD 00 00 0.0 0.0 0.0 0.0
Tndustry 1.8 I8 1.8 18 1.8 18 1.8 0.1
ijAgricuture  Triigation 3100 435.0 8500 1,099.0 11,4210 1,730 20400 09.6
Livestock [ R 24 2.5 32 4.1 5.4 1.3 0.4
Fishery (66.3) (943 (100.9) (1054 (109.3) (1106) (120.7) -

__Grand Total
Total
(iixcludi_:__w_g_ga_terdcmandt‘orﬁshely, 3116 4992 8633 L1040 14269 1,73702 20404 100.0

399 $935 7 9642 12004 15362 IR473 21708

Case 2: Low Economic Growth
{Unit ; million m“f)-ear)

Sector of Water Use - Year - Ratioin 2025
1996 2000 2005 2010 2015 2020 2025 (%)

M&L Municipal 0.0 06 0.0 0.0 0.0 0.0 0.0 0.0
Industry i 1.8 1.8 1.8 1.8 1.8 1.8 0.2

iijAgricuture  Inigation 3100 495.0 839.0 8930 906.0 9060 9060 99.4
Livestock 18 2.3 2.2 2.5 2.7 3o iz 04
Fishery (66.3) (905 (948}  (98.3) (1009 (1028 (103% -

Grand ot 399 5896 9378 9956 10114 10136 10149

Total
(Excluding water demand for {fishery 3136 499.1 2630 8973 910.5 910.8 011.0 180.0

Tahle H-21 SURFACE WATER DEMAND FOR TAGOLOAN RIVER BASIN : WRR X

Casc k: igh Kconomie Growth
{(Unit : miliion m“/)'ear)

Sector of Water Use Year Ratio in 2025
TU896 T 2000 2005 2000 2018 20200 2018 (%)

i) M&1 Municipal 08 4.7 2.2 129 17.2 220 339 19.4
lodustsy 20.7 29.7 20.7 29.7 29.7 29.7 297 17.0

iilAgricutuce  Irrigation 1.0 40.0 S8.0 700 820 94.0 105.0 60.1
Livestock 1.5 22 2.4 29 36 46 6.0 34
Fishery (21.0) {198} (42.6) (44.5) (46.1) (46.7) {51.4) -

GrndTorl 660 _ 1164 1405 1600 1786 1970 2260
Total

(Excluding water demand for fishery 19.0 76.6 98.3 115.5 1325 150.3 174.6 100.0

Case 2: Low Fconomic Growth

{Unit: mitlion m]lyear) :
Sector of Water Use Year : Ratio in 2025

1996 300 0058 30103015 T 20200 2005 T (%)
i) M&I Municipal 08 47 8.2 129 12.2 218 298 235
Industry 29.7 pALN 29.7 97 297 29.7 297 234
fiyAgricutare  Trrigation 1.0 40.0 580 620 640 64.0 64.0 50.5
Livestock 1.5 232 2.3 24 2.7 29 32 2.5
Fishery (270)  (38.2)  (400)  (41.5) (42.6) (434) (439)
Grand Totat 66.0 114.8 138.2 148.5 156.2 161.8 170.6
R 2 —==
{Excluding water demand for fishery 9.0 76.6 08.2 107.0 113.6 118.4 126.7 100.0 ‘_
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Table N-22 SURFACE WATER DEMAND FOR CAGAYAN DE ORO RIVER BASIN : WRR X

Case 1: High Economic Growth

(Unit : mithion m’fycar) L

Scetor of Water Use ] ] o Year Ratioin 2025

1996 2000 2065 2000 2015 U020 3015 T (%)
D M&I Municipal 1.8 9.4 181 24 337 479 7E1 247
Industry 39.4 39.4 39.4 39.4 0.4 39.4 39.4 137
iAgricuture  hrigation o 39.0 730 95.0 121.0 148.0 1740 60.3
Livestock Ll 1.5 1.6 19 2.4 30 39 L4

Fishery U2y 6 an (18 09 (19 @n -

) ~ Grand Total 65019 TTI338 TTe6s 2004 777402 1905

{Exchuding water depand for fichery

45.3 90.3 1324

164.7 200.5 2383 388.4 100.0

Case 2: Low Fconomic Growth

(Unit : millien m“lyear)

Sector of Water Use

Year Ratio in 2025
1996 2060 2005 2010 T 30052000 T 3005 (%)
i) M&I Municipal 18 64 181 ®4 3T 413 65.3 355
Industry 394 394 394 394 394 04 39.4 21.4
ipAgricuture  Imigation 3.0 306 730 740 770 770 77.0 409
Livestock b 1S 1.6 L6 1.8 1.9 2.1 1.1
Fishery 2y (%) a6 (7 4 (4 (L8 -
____Grand Total 46.5 918 1337 1480 1576 1617 1856

{Excluding water demand for fishery

45,3 90.3 1321

146.4 155.9 156.0 133.8 1000

Table H-23 SURFACE WATER DEMAND FOR DAVAO RIVER BASIN : WRR X!

Case 1: High Feonomic Growth

(Unit : million m’:‘year)

Sector of Water Use Year ___ Ratioin 2025
1996 2000 36052010 2615 2010 2035 T (W)

i) M&tL Municipal 16 15.5 270 40.5 556 723 90.6 25.2
Industry 10.6 10.6 10.6 10.6 106 106 106 30

iipAgricuture  Irrigation 17.0 50,0 21.0 125.0 1650 20390 2410 67.1
Livestock 38 54 58 14 9.5 i24 169 47
Fishery (74.2) (10573 (113.1) (1182) (1225 (123.9 {136.4) -

- Grand Total 1132 1872 2475 3017 3632 4732 4953

Total

(Excluding water demand for fishery

39.0 81.5 134.4

183.5 240.7 298.3 3594 100.0

Case 2: Low Economic Growth

(Uit : million n¥'fyear)
¥

Sector of Water Use Year ___ Ratioin 2025
1996 2000 7003 200100 2015 20207 TTdDYS (%)
i) M&T Municipal 16 15.5 270 405 55.6 723 90.5 43
Industry 10.6 106 0.6 10.6 106 10.6 10.6 5.0
ijAgricuture  Irigation 17.0 50.0 91.0 990 1010 1010 1010 48.0
Livestock 38 53 56 58 66 7.4 82 39
Fishery (74.2) (I0L5) (106.2) (110.}) {1131) (115.2) (l116.5) - .
C . GrndTaowl 132 1829 2404 " 2660 7869 3065 _ 3169
Totat

{Excluding water demand for fishery

39.0 81.4 134.2

155.9 173.8 191.3 210.4 100.0




Table 11-24 SURFACE WATER DEMAND FOR TAGUM-LIBUGANON RIVER BASIN : WRR X1

£ase 1: High Eeonomic Growth

(Unit : million mjiyfar)

“Sector of Water Use

R o Year Ratioin 2025
1996 0007 2005 2010 2015 2020 2025 (%)
TM& Municipal 00 00 0.0 00 00 00 00 0.0
Industry 391 kIR | kDA 9.1 9.1 39.1 394 4.1
iijAgriciture  Inigation 2240 2300 2380 3590 5430 7150 906.0 39
Livestock 2.4 29 EN 40 5.1 6.7 91 1O
Fishery (5503 (11.8)  (768) (803} (832) (841} (92.6) -
GrandTowl | 3302 M38 3570 4824 6704 8549 108
Total
(Fxeluding water demand for fishery  265.2 2120 280.2 402.1 587.2 770.8 954.2 100.0
Case 2: Low Econonle Growth
{Unit : miliion m"'f)'ear)
Sector of Water Use Year Ratio in 2025
TUig96 T 0007 2005 2010 2005 2020 2025 (%)
i M&l Municipal a0 0.0 00 00 0.0 0.0 0.0 00
Industry 3. 394 391 0.1 39.1 39.1 39 137
WAgricuture  Trrigation 2240 2300 2380 2390 2410 24000 2410 84.7
Livestock z1 9 30 3.1 3.5 40 4.4 1.5
Fishery 5500 (68.9) {722y (748} (768) (78.}) (39.1) -
T GrandTowl 3102 3400 3523 3360 3604 3624 3636
Total :
(Excluding water demand for fishery  265.2 2720 28001 281.2 2836 284.1 284.5 100.0

Table H-25 SURFACE WATER DEMAXND FOR BUAYAN-MALUNGUN RIVER EASIN : WRR X1

Case 1: Bigh Fconomic Growth

{Unit : million m“/)‘car)

actor of Water Lise Year Ratio in 2025
TTIG6 T TR000T 2005 20000 A0S 020 T 2005 {%)

i) M&I Municipal 10 2.0 35 5.3 7.3 9.5 119 1.7

Industry 129.1 129.) 129.1 129.1 129.1 1291 129.1 18.4
iiyAgriculore Irrigation 57.0 610 730 1610 2040 4230 5520 i8R

Livestock 20 2.7 28 35 4.4 5.9 1.6 1.1

Fishery {3.4) (4.4} (4.8) (5.0} (5.2) {52 (5.7 -

Grand Tot) JA9X5 1992 2132 3039 4400 5725 7063
Total
(LExcluding water demand for fishery 18941 1948 208.4 293.9 4348 567.3 700.6 100.0
Casc 2; Low Economic Growth
(Unit : million m“f)'ear)
Sector of Water Use o Year Ratioin 2025
g6 2000 2005 TTI0I0 2008 WA s (%)

i) M&T Municipal 1.0 2.0 35 53 7.3 Q.5 11.9 53

Industry 129.1 129.1 1291 129.1 129.1 129.1 129.1 57.9
H)Agacuture  Trigation 570 61.0 130 740 78.0 B0 780 35.0

Livestock 20 2.7 2.7 - 28 3.2 35 39 1.7

) Fishery B4 @y @45 (46 (G848 49 -
T Gadol 25 1990 2128 2133 324 249 2218
Tetal

{Excluding water detand for fishery  189.1 1948 208.3 211.2 217.6 2204 229 100.0




Table -26 SURFACE WATER DEMAND FOR AGUS RIVER BASIN : WRR X1l

Case 1: igh Economic Growth

Sector of Water Use

(Uit : miftion m*fyear)

7 Year ) _ 7R:n~i<‘) in 2025
CTI906 T 20000 2005 T 201077 TI0NS T 20007 2028 (%)
NMET Monicipat 00 0.0 ) 0.0 ZieT T sIAUUTONS T T e
Industey 722 722 2.2 122 722 722 122 49
MAgricuture lnigation 7.0 3150 5530 750 9200 1,140 1,308.0 879
Livestock 1.6 22 2.3 2.2 32 i8 48 0.3
L Fishery (228.2) (33300 (356,30 (3722 (3%5.8) (390.3) (4297 o
T Gred Towl 330 724 9838 LIET 13028 1.6v6 19182 T
Total
{Excluding water dewand for fishery 1448 3894 6225 7089 10170 1,247.3 14885 100.0
Case 2: Low Econontic Grawth
{Unii : million m“l)‘ear)
Scctor of Water Use Year Ratio in 2025
19962000 2005 000 201S 2030 TEoas (5%)
) M&i Municipal 0.0 0.0 0.0 90 216 573 1035 113
Trdustey 2.2 722 722 72.2 72.2 722 722 9.3
iipAgricuture  Trrigation 71.0 3150 5530 587.0 5970 5910 5970 710
Livestock 1.5 2.2 2.3 23 25 2.1 29 0.4
Fishery {228.2) {(319.6) (334.6) (M69) {(I56.1) (363.0) (366.9)
L GmndTotl T TE736 790 962010174 1094 10922 11425
Total
(Excluding water demand for fishery 144.8 359.4 627.5 670.5 693.3 729.2 7156 100.0

Table H-27 SURFACE WATER DEMAND FOR MINDANAO RIVER BASIN : WRR XN

Case §: High Kconomic Growth

{Unit - miflion @-ear)

Secror of Water Use Year Ratio in 2025
i85 20000 7003 T I0N0 T UUR0IS T 20200 2025 (%)
i) M&T Municipal 0.0 0.0 0.0 0.0 0.0 0.9 1.2 0.0
Indusley 2.6 9.6 9.6 9.6 926 96 9.5 0.1
i) Agricuture rrigation 23870 40820 62030 76130 95580 11,5570 13,4560 99.8
Livestock 6.} N 80 o8 12.1 15.3 20.2 0l
Fishery {400} {548) (58.6) (61.3)  {63.5) {642y (10.7) -
N _ Grand Tatal o eA42.7 41540 62707 76937 96432 116470 §3557.F
Total
{Excluding water demand for fishery 2,402.7 40023 62206 7.632.4 93797 11,5828 134370 100.0
Case 2: Low Fconomic Growth
: (Unit: miliion m“r’}'ear)
Sector of Water Use Yew ] _ ___Ralioin 2025
‘ COU996 P00 THO0S MO M6is 20700 T R0 (%)
iy M&d Murieipal 0.0 00 0.0 0.0 0.0 .5 0.6 0.0
Industry 9.6 26 96 956 2.6 926 9.6 0.1
iYAgricoture  Inigation 238720 40820. 62030 63510 64959.0 64990 6,4900 0997
Livestock 6.1 17 7.9 8.1 20 2.9 10.7 0.2
Fishery {40.00 (526)  (55.1) {571} {58.6) (59.7) {60.4) -
T GrindTorel 24927 _A1519 62756 GA88 65162 65787 65803
Total
(Excluding water demand for fishery. 2,402.7 40003 62205 6371.7 6517.6 565190 65199 160.0
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H- 101



Sectoral Water Demand - High Fconomic Growth S
[ M Monicipat 0 Monicipal & Indaswriat 3 |

10,000 - - e

>
8]
3
= 6000
& Agricultural Watep Demand
S 4000
g
3
1 2000
L=
(=3
< ‘ : _
L2 8! DS —34.9 168 9.3 1129 £28.0
1696 2000 2005 2010 2015 2020 2023
Scctoral Water Demand - Low Economoic Growth -
i T
(W Monicipst DMunicipal & todsstriat 0 ]
10,600 S e e e e m g e S -
5
§- 8000 b e — -
O
Z
o 6,000 ———— -t w——— e
S T
g T ———
s 4000 B _ : .
g Agricyttural Water Pemand . . @
ks : : : : : ) 2
F 2000
[=4
[=3
i —28 —{34.4 {1556 {36.7 378 —{38.7
1996 2000 2005 2010 2015 2020 2025

Comparison of 10-day Runoff and Water Demand in 2025-High Economic Growth

C——Watr Demand Low SRS Woter Demand High
----- Runofl from Dams' Catchements Total Basin Runofl'

[XLe]

"
®
=

3

Mean Discharge (m'/sec)
.

2.000

1008

Ll B3
. . - S1-1.1.
P R S R R T R . R T A 2 o o
L. hY O T . 5
T ¥ % 2z ¥ ¥ & & & £ Y B % o2 E £ € 3 = £ & &
:5555;555-’.-‘.2::::%%é?%%;;’iizaﬁzngis;;

Figure H-29 WATER BALANCE FOR CAGAYAN RIVER BASIN
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