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I8 Peoposal to Make ECO-DAMs
I8.1 Conception of ECO-DAM

Dam is one of the largest facilities and is vsually constructed over the beautiful natural river.
Then it is undeniable to give various ¢ffects on natural ecosystem. Therg is strong opposition
to make dams on such rivers, especially from the NGO people of natural environmentat
conservation. Currently in the U.S.A., dam construction is said to be almost completely given
up, and removal of some existing dams that lost the economical value is said to be started.

The situation in Philippines may be somewhat different from the one in the US.A..
Philippines anticipates rapid increase of its population and also improvement of the living
standard, These factors uswally demand the increase of the water consumption, not only
concerning for the domestic usage but also for the irrigation, industrial and service usage and
power generation. If increase of the water resources consumption is really unavoidable,
construction of water development facilities, especiaily dams and reservoirs is also inevitable.

It consteuction of dams and reservoirs is really inievitable, these facilities should be ECO-
DAM, that is the dam with affluent natural ecosystem. Of course it is no way to recover the
exterminated specics, ECO-DAM cannot become the substitute for them. Conservation of the
endangered and threatened species is the prercquisite for any dam construction. With
conservation of these endangered and threatened species, ECO-DAM shall contribute for the
conservation and promation of the natural ecosystem and global environment.

And much natural ecosystem has already been destroyed and exterminated on vast Philippines
fand, ECO-DAM with environmental restoration of these arca may improve the situation of
the natural environment significantly.

The basic idea of ECO-DAM is “Wondertand Meshed with Forest and Lake”. Promotion of
ECO-DAM consists of two (2) basic sirategies, that is, developing the whole dam and
reservoir region into;

- Bio-Torp, and
- Eco-School

Bio-Torp is defined as “the living space of the society of living creatures”. Developing the
whole dam and reservoir region into Bio-Torp means practicing various measures to present
abundant living sites for the living creatures in the dam and teservoir region.

It is instructive to present the space for people to encounter with the natural environment, in
order to educate them with the manner to manage the natural ecosystem. Dam and Reservoir
may become a ECO-School that assume this function, and people can experience and learn
about natural environment.

I8.2 Image and Strategy of ECO-DAM

Figure 1-8 shows the image of ECO-DAM and Table I-19 shows the strategy of ECO-DAM.
With these figure and table, the outline of ECO-DAM will be grasped.

Before proceeding to the explanation of the strategy of ECO-DAM, an explanation of the
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clfect of dam on ccosystem is given herein.

Dam is one of the largest facilities and is usually constructed over the beautiful natural river.
Then it is undeniable to give vatious effects on natural ccosystem as shown below.

DIRECT BFFECT
Loss of Living and Growing Site of Plants and Animals

Loss of living and growing site of plants and animats with the reservoir and the related
road.

Loss of living and growing site of plants and animals with the production of dam
material and filling the neighbor valley with the semaining soil.

Cutting off the Living Site

Dam body cut off the upper and lower river, and hinders the pass of animals living in
rivers. The animals (fishes), which go up and down the rivers and sea, cannot survive,
or are enclosed in the reservoir.

Filling site of the remaining soil at the neighbor valley cut off the torrent, and hinder
the animals in the torrent to pass there.

Reservoir and the related road cut off the living zone of the small animals that have
weak migration capacity.

Appearance of the Dam Reservoir.

Fcosystem of the torrent and forest is lost with the appearance of the vast dam
reservoir, and the lake ecosystem appear instead.

INDIRECT EFFECT
Effect to the Circumference and the Downstreamn

Noise, vibration and dust accompanied by the construction works donate the effects on
the animals and plants living around the project site. :

Related facilities such as the operational equipment donated the permanent effects on
the animals and plants living around the project site.

Decrease of the flood and the soil supply ate brought about with the dam consiruction,
and this may change the environment of the downstream and the mouth of the river.

Human Kind and the Foreign Enemy Species Invasion

Careless invasion of human kind and the enemy species give the adverse effect on the
nature. Reservoir may hinder these invasion into the forest on the upper stream, and
the related road may solicit them instead.

The strategy of ECO-DAM shown in Table I-19 is produced to mitigate these adverse effect

of dam construction. This strategy consists of two (2) basic strategies, that is; Bio-Torp
Formation, and Ece-School Education.

:Bio-Torp Formation has seven (7) strategies, that is;

1 YEnvironmental Assessment. Performs the environmental assessment before dam
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construction, and follow up monitoring after the completion of the construction.

2 ) Setting the Route and Site of the Retated Facitities --- Maximum possible consideration
are taken when the route and the site of the related facilities are sct. The points of this
strategy is as follows:

# Related Road --- The route of the related road arc selected with maximum
consideration for the ccosystem, especially the endangered plants and animals
conscrvation. If possible, ronte over reservoir with the continuous bridges will be
employed.

# Production Sitc of the Dam Material --- Production site of the dam material are
selected with maximum consideration for the ecosystem, especially the endangered
plants and animals conservation. The site in the planed reservoir region is first
considered.

# Filling Site of the Remaining Soil --- Filling of the remaining soil at the neighboring
natural torrent will be avoided. Sometimes these soil will be presented to other projects

that needs filling soils, and sometimes these soil will be filled at the mouse of the
influent torrent into the planed reservoir.

3) Minimizing the Area of the Environmental Change --- Employ the plan, structure and
method of the construction that minimize the change of the living and growing
environment of the animals and plants. The points of this strategy is as follows:

# Related Road --- Along the ridges of the mountainous area, soil cut off area is reduced
with the elevated road longitudinal course and the adoption of the tunnel structure. And
torrents and wetland are overpassed with the bridge structure to conserve theses natural

' ecasystem,

- # Remaining Soil --- Remaining soil is reduced with the temporary storing of excavated
soil and reuse of this sail to refilling at the production of the dam material and at the
excavation of the dam basement. For rock fill type dams, dam body zoning method is
employed to reduce the remaining rock.

# Test Water Storage --- During the test water storage, water level is elevated to the
surcharge level and over the constant high level of dams. This causes the destruction of
the natural forest that locates at the height between these two (2) water levels. If
temporary weir is set at the mouth of the influent river, and water upstream of this weir is
pumped out, these natural forests snay be conserved.

# Temporary Road --- Temporary road used for the construction material transportation is

reduced as few as possible. And the unavoidable temporary road is passed in the planed
Teservoir area. :

4) Prompt Recovery of the Temporary Change --- Promote the prompt recovery of the
ecosyslem when temporary change is incurred.

# Denuded Land --- Denuded Yand at the slope along the road will be replanted promptly
with the young tree planting and seeding of the native kind. Surface soil at the site that
contains the seeds of natural habitat is used as the refill to the excavated area. Proper
combination of trees is selected and proper maintenance is performed to enhance the

reforestation. :
‘!y # Land after the Temporary Facilities Removal --- Temporary facilities such as the
) temporary road, the sedimentation tank and the construction plant have the structure that
can be removed easily. Land after the temporary facilities removal is rehabilitated to
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enable the animals and plants live and grow. For the temporary road, materials can be put
on the plastic sheet to cnable the easy removal,

5) Reducing the Adverse Effect when Permanent Environmental Change is conducted ---
Reduce the each adverse effects when permanent environmental change is conducted.

# Lost of the Living and Growing Site --- Endangered and threatened species of plants
and animals living in the planed resetvoir area and in the construction area are moved or
replanted at the neighboring sites of similar environmental condition. Species of very
limited number and species of which replanting is very difficult are conserved in the
greenhouse. Such Bio-Torp facilities as the shelter for the insccts, substitute cave, man
made nest Iree and recovery of torrents will be set.

# Cutling Off the Living Site --- Fish way is set to pass the aquatic animals of which the
passage is hindered by the dam. Related roads pass over any tiny torrents and the
animal’s way with small bridges and box culverts. Ditches along the road have the slope
structure that enable the small animals pass across it.

# Construction Conducted --- Culling the trees in the planed construction area is
performed as late as possible, and schedule is adjusted that cutting trees is conducted
after the end of breeding period of the endangered and threatened animals, Construction
works will be interrupted until the end of the breeding period when the nesting and the
egg laying of the endangered and threatened animals are found. When stream of river is
changed into a temporary bypass, aquatic animals such as fishes are moved to the safe
place. Large construction site with scveral heavy vehictes and machines is surrounded
with the cloth sheet, in order for the small animals to migrate into the site,

# Operational Facility --- Maximum consideration is taken conceming the operational
facilities of the dam. THumination for maintenance is constrained minimum, and the
usage of the sodium lump that tends to attract few insects is preferred. And some
waring seal should be stick on the window glass for the small birds not to collide on it.
Sometimes eagle is drawn on that seals, of which small birds are afraid.

# Catch the Invader --- Invading animals and pet animals that retumed wild should be
caught to protect the native species after the dam completion.

6 ) Formation of New Environment that Presents Living Spaces for Various Living
Creatures --- Form the new environment and device the related facilities that present
living spaces for various living creatures.

# Paradise for Various Living Creatures --- New environment after the appearance of the
reservoir is improved to allow more living creatures to live in it. There are many
strategies for it. Wet land bio-torp can be set at the inlet of the reservoir that presents the
living sites for water bom plants and dragonflies. Some ponds should be set on the
midway of fish ways of the dam for the fishes to rest, because the length of fish ways of
the dam tends to become larger. Floating islands on the reservoir presents the rest and
feeding sites for the water born birds. River bio-torp can be formed with securing the
maintenance flow. Cave bio-torp can be formed for the bats with reuse of the tunnels
used for the dam construction. -

# Related Facilities --- Many strategies are devised to present affluent living and growing
sites when the related facilities of dams are set. Man made nests can be set at the bridge
platforms. Some walls of the concrete structures are got uneven for birds and bees to nest.
Planting of the stoppage for driftwood is instalted.
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7 ) Reduce the Soit Erosion and Soil Precipitation Rate in the Reservoir --- Reduce the soil

erosion in the watershed of the rescrvoir, and also reduce the soil precipitation rate in the
Teservoir.

ff Soil Protection and Watershed Management

# Sabo Dam at the Mouth of the Influent River --- Froded soil flowing into the reservoir
may be reduced with the sabo dam set at the mouth of the influent river.

# Forest Protection --- Deforeslation increase the soil erosion. Then forest protection
against the reckless deforestation is important to reduce the soil erosion.

# Reforestation in the Watershed --- Reforestation should also been conducted as the
same reason for forest protection.

Eco-School Education has three (3) strategics, that is;

1)

2)

3)

18.3

Experience and Study the Nature System --- Furnish the site for visitors to experience
and study the nature systeni,

f# Eco Museum --- Eco museum is built to educate systematically the visitors with the
curriculum of animals, plants and ecasystem. Other nature observation facilities such as
the observation road and the instruction board are also installed,

# Nature Observalion Mecting --- Nature observation and experience meetings is held

by the dam management organization. And pamphlets that give the basic information of
nature observation are also distributed,

Base Site for Eco Tour --- Base site setting for Eco Tour into the surrounding forests.

# Base Site Facilities --- Seminar room is furnished in the dam management office and
is presented for public. Experience exchange facility of the biological researchers and
naturalists is also arranged.

# Service for the Visiting Tourist Groups --- Model courses of the nature observation
for each tourist groups are arranged. Guide map for these courses is distributed.
Environmental guides for these tours are introduced by the dam management, And

other necessary equipment for nature observation, such as the field glass and the picture
book will be loaned out.

Checkpoint for Forest Entrance --- Dam and reservoir can function as the checkpoint
for forest entrance of visitors.

## Eco Museum -.- At ECO DAM, nature conservation is also taught. Visitors should
first enter the ECO Museum to learn about the manner of dealing with the nature, and
visit the forests thereafter,

# Sightseeing Route --- Passing the observation route along the excellent natural
ecosystem strictly needs the environmental guide’s escort.

# Reservoir --- Reservoir can function as the barrier for reckless entrance into the
upstream forests, because this separates the upstream from the downstream human
residential area.

Institutional Arrangements for ECO-DAM

Eco system conservation with ECO-DAM strategy also needs some institutionat arrangements.
Three (3) items should be considered as shown herein:
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1)

2)

3)

Procecds the Study of Ecosystems, --- Various studics and experiments are conducted
under the rescarchers’ and specialists’ instruction concerning the distribution and the
ccology of the endangered and threatened species and the invading animals, or the
conservation of ecosystem.

Guidance, Instruction, Advice and the Watching of the Researchers and the Specialists -
-- Ecosystem conservation is conducted under the guidance, instruction, advice of the
researchers and specialists. Construction works is also conducted under the biological
specialists’ watching on the environment,

Open Information Offering --- Data and information gained during the survey and
research activitics should be offered openly to the biological researchers and the public.

And the information conceming the strategies taken in this project should be offered to
other enterprises.
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19 Alternative Planning Formula of Water Resources Management Plan

An alternative planning formula of Water Resources Management Plan, which is more
suitable from the environmental conservation standpoints is proposed hereinafter.

19.1  Objective and the Coverage of the Plan
19.1.1 Objective of the WATER RESOURCES MANAGEMENT PLAN

The objective of the WATER RESOURCES MANAGEMENT PLAN is to supply adequate
water for such peoples’ needs as the municipal/industrial usage, agricultural irrigation, fish

pond, without any adverse effects on the environment, and based on the appropriate cost that
people are afford to pay for.

19.1.2  Coverage of the Plan

This WATER RESOURCES MANAGEMENT PLAN covers the whole water resources
usage such as municipal/indusirial usage, agricultural irrigation, fishpond, urban waslewaler,
environmental conservation of river flow. Excluded is power generation and flood control,
because power generation is non-consumplive use of water, and flood control is usually
separately treated when multi-purpose dam is planned and operated. Plan for the power
generation and flood control is made independently, and adjustment to the water resources
management plan should be conducted later at the multi-purpose dam planning stage, ¢tc.

Contingency plan for water shortage period is included in the WATER RESQURCES
MANAGEMENT PLAN, but it is treated separately, The criterion that distinguishes the
contingent water shortage situation and the usual one should be designated. In Japan,
minimum annvally dry flow rate during recent ten (10) years is used for this criterion.
(annually dry flow rate = tenth minimum daily flow rate in a year)

19.2 Basic [tems
19.2.1 Basic Assumpﬁons

1) Population in Philippines is still rapidly increasing.

2) Philippines is a developing country, and has the right to expect the improvement of the
life standard of its people.

3) Water resources such as the groundwater and the river flow are over exploited and mis-
managed on many regions of this country.

4) Main facilities of water supply, such as the dams, weirs and the main wells is relatively
well maintained, however, the number and volume of them is very limited.

5) Whereas, the distribution network of the water supply, such as the waterworks
pipelines, the imvigation channel and the sewerage is not well maintained, and prompt
rehabilitation of them is necessary.

6) There is very small kilometers of sewerage exists, and most of the effluent is
discharged directly into the nearby streams.
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19.2.2 Precondition

(1) All water usage arc metered; waterworks, irrigation channels and wells,

(2) Al water usage is appropriately priced. At least, cost of water supply should be covered
with its revenue.

19.2.3 Items for Study

1) Water usage quantity that is commensurate to the level of water tanff, Net revenue for
these tariff level. Net amount of money that is available for the redemption of the
investment for water works facilities. 'This item is for the economic measures of the
water demand management.

2)  Potential quantity of water conserved with the regulatory measures.

3y ‘Fariff levels that people can pay for, or willing to pay for.

4)  Financial measures for the investment for water work facilities. Is it possible with the
private sector initiative only? Or, some subsidy is neccssary?

19.2.4 Institutional Matter

1)  Approval system for the commencement of the water related cnterprises, its work plan
and its tariff system.

2)  Measures for bringing forth the appropriate tariff level.

3)  Mecasures for soliciting the private and public water related enterprises to improve their
facilities.

4)  Mechanism to allocate the water for each users at the water shottage period.

5)  Water authority that treats the whole water related items in a river basin + its utilization

zones synthetically, such items as the waterworks, irrigation, fish pond, sewerage and
the environment,

6)  Water conservation planning.
7y Land uses regulation upstream of the water source.

8) Democratic and transparent procedures to forge the consensus on the water resources
management plan.

9.3 Formulation of the Water Resources Management Plan - Main Portion
{\VRMP)

WATER RESOURCES MANAGEMENT PLAN - MAIN PORTION (WRMP) shalt cover
the whole water resources usage including the municipal/industrial usage, agricultural
irrigation, fish pond, urban wastewater, environmental conservation of river flow. Power
generation and flood control are excluded. Contingency plan for water shortage period is also
not included. This is included in the SUPPLEMENTAL PLAN (SP).

WRMP should be made for each river basin + its water utilization zone, using the river basin
concept of integrated water resources management,

Zoning in the river basin + its utilization zone is necessary, concemning the densely populated
area (municipality, barangay, city etc.), large factories, lots of agricultural land, large fish

ponds etc. And main water distribution lines and its inflow and outflow should be thoroughly
understood.

A flowchart for the WATER RESOURCES MANAGEMENT PLAN - MAIN PLAN
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(WRMP) is presented in Figure 19,

19.3.1 Sefting the Target Yevel for the Domestic, Urban, Industrial, Agricultural,

Fishponds and Environmenta) Water Demands

Target fevel is set for the final year and also for the appropriate interim years.

As shown in Figure 1.9, the water saved at the consumer level is not considered at the first
stage. However, this factor is considcred at the second stage to reduce the water demand

farther, if the first stage trial does not solve all of the water related problems or the projects
are not financially viable,

Target level is set for each water usage as shown below:

1)

2)

3)

Domestic

Water demand per head that is commensurate with the income leve! is set. Not only the
average income level but also its classification should be considered. Multiplying this
value with the estimated future population gives the domestic water demand.

And water demand for cach purpose should be set, such as for toilet, shower, cleaning,
kitchen, other indoor services and outdoor gardening,

Reclaimed water and the urban rain water availability should also be set.

Urban

Water demand per square meters of the floor arca of the supermarkets, malls,
restaurants etc. should be set. These values may be present in the building code or
architectural law. Multiplying this value with the estimated future floor area gives the
urban water demand.

And water demand for each purposes should be set, such as for toilet, restaurant, hotel
guest room, outdoor gardening etc..

Reclaimed water, desalination water and the urban rain water availability should also
be set.

Industrial

Industrial water demand is not estimated with the inter-sectional GDP value, because
the composition of the industrial output changes drastically year by year, and the
productivity is perpetually improving. And the recycle ratio (water used in the
production process / water input to the factory from outside sources) can also be much
increased. _

Multiplying sectional output with the unit water consumption and the recycle ratio can
give the industrial water demand estimation. For these purposes, Japanese experience
for the unit water consumption and the recycle ratio can be utilized.

And industrial enterprises tend (0 reduce the expenditure for the water usage, it is
usually unnecessary to increase the industrial water demand after the appropriate water
tariff is levied on the industry.

Rectaimed water, desalination water and the urban rain water availability should also
be set.
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1) Agricultural
First, main irrigation water canals and its inflow and outflaw should be determined,
Sometimes, metering at the intake struclure may be necessary, Especially, retum flow
from the agricultural land to the river should be determined.
Next, composition of the crops should be known. Multiplying the unit water
consumption and the acreage of each crops gives the water consumption demand of the
agricultural section and the degtee of water wastage in the itrigation system.
Reclaimed water availability should also be set.

(&3]
A

Bnvironmental

Maintenance flow at certain points on the river should be set. Even if it is difficult to

set this value based on the Philippines’ data, Japanese and U.S.A. experience can be
utilized.

19.3.2 Understanding the Current Water Usage Structure in the River Basin + Its
Water Utilization Zone

First, make the water usage structure map as shown in Figure [-10. All of the water usage
units, such as the farm lots, densely populated area, factories and fishponds cte. are plotied.
And main water related facilities, such as the dams, intake weir, irrigation canals, return flow,
well zone, effluent line and river ate also indicated.

Main flow rates at each water-related facility and the water consumption quantity at each
waler usage units are elucidated. These flow-rates and the water consumption quantity should
be based on the minimum annual dry flow rate during the last ten years.

For the current water usage, problems are listed up, such as;

- Water shortage in urban area,
- Insufficient maintenance flow in the river.
- Over exploitation of groundwater, and the salt-water intrusion.

19.3.3  Set the Target Level Water Demands for Each Water Usage Units

Target level water demands for each water usage units obtained in section 19.3,1 are indicated
on the Figure I-11. This target level is set for the final year and the appropriate interim years.
Then, in the real practice, Figure 1-11 (1), I-11 (2), I-11 (3) will be prepared.

The water demands for each water usage units are set, and the main water related facilities are
not changed.

For the target level water demand, problems are listed up, such as;

- More critical water shortage in urban area.

- No maintenance flow at the usual time.

- More serious salt intrusion. -

- No water source for the newly established farm lot, factory and the newly developed
town zone,

- River water quality deteriorated.

1934 Study on the Menu of the Water Usage Situation Improvement

First, menu of available counter measures for the water usage situation improvement is made.
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This menu includes such items presented herein, and does not include the water conservation
meastres at the consumer level.

- Improve the existing distribution line. Leakage of water is decteased -- its possibility,
time span, cost (redemption amount per year), expected developmental water volume,
cost-benefit analysis (developmental water volume / cost), secondary benefit such as
the sanitation improvemenl,

- New water development scheme including the dam conslruction — name of dam,
expected developmental water volume, cost (redemplion amount per year), cost-
benefit analysis (developmental water volume / cost), environmental and social
restriction.

- Usage of the reclaimed water - available water volume (production, demand site), cost
(redemption amount per year), cost-benefit analysis (devetopmental water volume /
cost), secondary environmental benefit such as the waler qualily improvement.

- Re-allocating the irrigation water to domestic water — its possibitity, cost (redemption
amount per year), cxpected developmental water volume, cost-benefit analysis
(developmental water volume / cost), social restriction.

- Recharge of the groundwater - water source, its possibility, cost (redemption amount

per year), expected developmental water volume, cost-benefit analysis (developmental
waler volume / cost),

- And other measures,

Priority order for each menn listed is set, and presented as shown in Table 1-20.

19.3.5 Selebtion of the Menu

Selection of the menu listed in Table 120 is conducted as follows. These steps shown herein
shall go through for the final target year and also for the appropriate interim years.

First, select menu #1, and this information is put on Figure 1-10 and I-11. Check whether the
problems listed up in section 19.3.3 and 19.3.4 is solved or not. If all problems listed are
solved, then only the menu #1 is adopted.

Select menu #2 in addition to #1, if not all problems listed are solved. Check whether the
problcms listed up in section 19.3.3 and 19.3.4 is solved or not. If all problems listed are
solved, then only the menu #1 + #2 is adopted.

These procedures will go on until all of the problems listed in section 19.3.3 and 19.3.4 is

solved, If selected menu is #1 + #2 + #3 + #4, ther water usage structure will be as shown in
Figure 1-12.

These steps will be done for the final year and the appropriate interim years. Then, in the real
practice, Figure I-12 (1}, I-12(2}, I- 12(3) will be prepared.

If not all of the pfobiems listed up in section 19.3.3 and 19.3.4 is solved after every menu
listed in Table 1-20 is adopted, then return to section 19.3.1. Before retuming to section 19.3.1,

section 19.3.6 “water saving at the consumer level and restriction of the regional growth”
should be considered.



19.3.6 Study of Water Saved at the Cousumer Level and the Restriction of the
Regional Growth

The measures studied in this stage are only adopled when the first trial measures (from
section 19.3.2 to 19,3.5) failed to sclve all problems or to finance the facility construction.
Such measures shown herein should be considered.

- Domestic water saving devices

- More efficient irrigation methed

- Planting of alternative crops (less water consuming variety)
- Chaunge of the products in industry.

If these measures are also shown to be insufficient to solve the problems, restriction on the
regional growth should be considered.

19.3.7 Seiting the Effluent Discharge and Treatment Scheme

After the adoption of the selected water resources developmental menu (Figure 1-12),
municipal/industrial effluent discharge and treatment scheme is adopted.

First, the discharge points shoutd be designated. When discharge points is selected, following
item should be considered.

1) Usually municipal/industrial wastewater is treated with the biological methods, such as
the activated studge and trickling filter etc.. They can reduce only the biodegradable
organic matlers, and are useful for the preservation of the Dissolved Oxygen level in
the accepting rivers. However, they can reduce only a tiny portion of the nutrients, and
almost no reduction is expected for the very small amount of the halogenated organics
such as the PCB and Dioxin, and the environmental hormone. And considerable
reduction may be attained for the bacteria, however virus and cysts are not well
removed. More advanced method, such as the R.O. membrane method may be
employed, however its cost is high. Then, effluent discharge points after the treatment
shoutd be where a lot of dilution water is available, such as;

# Ocean out of the bay. Bottom of the deep sea is better. Discharging near the coast
sometimes cause the contamination of the beach, .

# Main river flow where flow rate is large. Cautious consideration is needed afler
these river water containing the effluent is used for the drinking and recreational
purpose.

However, the cost for the discharge facilities should be considered.

2) Recycling of the effluent to the garden irrigation in the town and to the agricultural
irrigation such as for the fruit trees is useful not only for the water resources saving but
atso for the water quality conservation in the rivers and ocean.

However, the cost for the discharge facilities should be considered.

3) Treatment method is selected based on the condition of the discharge point. If affluent
dilution water is available, only the easier sedimentation method may be sufficient.

43} Figure I-13 shows the water usage structure after the adoption of the effluent discharge
and treatment scheme. This figure is also prepared for the final and the appropriate
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interim years, Then, in the real practice, Figure 1-13 (1), [-13(2), 1-13(3) is prepared.

19.3.8 Construction Plan of Each Facilitics

Yeatly construction plan of each facilitics is made at this stage. This plan should consider the
target level at the final year and the appropriate interim years as set in section 19.3.1.

Based on this construction plan, Financial Plan is prepared.

19.3.9 Financial Plan

Based on the construction plan, financial plan for these facilitics are set. And necessary tariff
level is estimated based on this financial level, if the amount of ODA or government subsidy
is assumed. If this tariff is below the level which people are afford to pay for, then this water

management plan is viable. The tariff level that people ate affords to pay for is studied in
19.2.3.

If necessary taniff level is more than what people can pay for, or willing to pay for, then
returning to section 19.3.1 and section 19.3.6 is needed. Before going back to these stages,
measures shown in section 19.3.10 should be considered.

19.3.10 Reduction of the Life Standargd

It the necessary tariff level is more than what people can pay for or willing to pay for,
reduction of the life standard is demanded. To minimize the adverse effect of these measures,
selection of the policies needs most cautious consideration. Such menu may be listed:

- Decrease the water supply level for some users
- Change the crop production plan
- Extension of the sewerage construction plan

19.3.11 Study of the implementation plan

{1} Factors of the implementation plan
Implementation plan contains such factors:

- Setting the tariff system

- Executive organization

- Administrative organization

- Land uses regulation upstream of the water source
- Water conservation plan

Tariff system that is required for the execution of this WATER RESOURCES
MANAGEMENT PLAN is set and presented in the implementation plan.

And, the executive organization for the project construction and maintenance and the
administrative organization for this plan are designated also in this plan,

Sometimes, it is beneficial for the water quantity and quality conservation to discourage the

development in land located upstream of the water sources, and to regulate the human
activities inside of these area. This is also contained in the implementation plan.
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Water conservation plan should routinely be prepared by the exccutive organization, and is
submitted to the administrative organization. This is explained next section.

(2) Water Conscyvation Plan

The objective of the water conservation plan is to make water saving measures listed in {)

section 19.3.1, 19.3.4 and 19.3.6 realized. This plan usually contains such items as shown
below:

- Outtine of the executive organization -- locations of the organization, area, waler usage
quantity, water distribution facilities, and tariff system.
- Water usage situation — where, when and what purpose the water is utilized.

- Elucidation of the subjects on the water usage, and targets of the waler resources
conservation,

- Existing waler conservation measares.

- Priority measures for the water resources conservation.

- Water conservation measures expected to be introduced in future.
- Monitoring the cffectivencss of the waler conservation measures.
- Environmental review of the water conservation plan.

19.4 Contingencey Plan for Water Shortage Period

This is the sub plan that supplement the MAIN PLAN of the WATER RESOURCES
MANAGEMENT PLAN. This plan contains the items shown below:

(1) List up the examples of the critical water shottage episodes, and gather the information .y
and data concemning these events. g
(2} Gather the information on the regulatory process of water allocation during the water
shortage period, and the records of the damage incurred.

{3) Existing regulatory framework for water allocation, the organization responsible and its
power.

(4) Cost estimate of the dam construction for drought.
(5) Study of the drought insurance. Its cost.
(6) Study of the necessary measures, with comparing the resuits of (2), (4) and (5).
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COMON NME T T T T T GO, NAE T SCIERT NG N T T CTTES AR
AL TALNA

l. MAMMALTA
1. Dugong Dugony Dugong dugoa !
2. Tamarav Tamaray Anoa aindorensis !
3. Ant Fater Pangolin Hants iavanica {
4. Philippine Deer " Usa Ceryvys. sp.
3, Mouse Deer ™ Pilandok Tragulus oiericans
6. Fhilippine Tarsier MaleagMage  Tarsius philivoensis H
7. Calamian Deer Vsa Axis calamiansis |
8. Wates Buffalo " Cinaron Bubalus moeflendorti

Tabi-rah bali

9. Mindanao Gysnure ooy Podoryanura el
10, Philippine Monkey Tsongao Hacaca fascialensis 11

. AVIES
1, Phitippine Eagle Audita Pithecophaga jeflerii {
12. Philippine Falconet Duaagat Mi¢rohicrax e. erythrogon H
3. Peregrine Falcon Pumagat Falce pereerinus |
14. Palavan Peacock Pheasant Bartik Polypleciron saphanyy |
15. Spotted Creen Shank Trinza goitifera i
15, Pygey Curlew Balankawitan Nusegivs mipules i
17. Nicobar Pigeon Sicte Colores (alocnas nicobarica 1
t18. Mindoro lapcrial Pigeon Balud Ducuia mindorensis 4
19, Bleeding Heart Pigeon Punatada Gallicocuaba_luzonica i
26. Calabero Balbonsittacus 1. fumulatlus Il
21, Philippine Cockatoo Katala Cacalua bacnialero pyzia 1
22. Philippine Haaging Parakcet Kolasisi Loriculus philippensis 1t
23, Blucheaded Parrot
24, Short-tailed Parrot Lovo de paleta Pricnilures moslanss It

Psittaciforees sop,

2%. Parrots (All species) Lore Balbepsitlacus 1. 1
Z6. Kochs Pitta Liaco Pitla kochi i
27. 0wl Xuvaro Strigiforaes sop. ]|
Z8. Gianl Scops Ol Kuvago Olus. gurbeyi i
29. Scops Oy Xuyago Otus scops lopgicarnis 1
30. Rufous Scops Ol Kuvago Olus rufescens buibidgin |
3l. Orieatal Screct Dl Kurago Qlus_bakkagocoa Megalotis H
32. Phil. Hornes Owl Kuvago Babo_philippensis B!
33. #hil. Boobook Owl Kuvago Mirox p, philippensis 11
34. Phil. Bavk Qv Kuwago Minox_scutulata randi I
35. Seleputs Q) Ku¥ago Strix_selepala_yaepkeni N
36. Short-lared Ovl Kusago Asio_f. flammens 11
37. Rufous Hornbill Kalaw Buceres_hydrecorax It
38, Cebu Black Shasa Siley Copsychus cebucasis
39, Ashy Ground Trush ' Zoothera cioerea
40. Fastern Sarus Crane Tipal frus_anlieone_sharphi H

11, REPTILIA
41. Leatherback Turlle **' Pavikan Dermochclys coriacen !
47, Green Sea Turtie ™ Pawikan Chelonia Yydas I
43, Hawsbill Turtle **! Pavwikan fretmochelys isbricata |
44, 6live-backed or Pacific Ridlev's Turtle ' Pavikan Lepidochelys olivacea I
45, logeerhead Turtle ™ Pavikan
46. Soft Shelled or Freshvater Turtfe ' Bao Irionyx sp.

. Crocodylus novaezuineas

41. Philippine Crocodile Buwaya pindorensis I
48. Saltwater or Estuarise Crocodile Buwaya Crocody lus. porosus 1
49. Lizards Bayarak Yarianidac Spp. 1
50. Water Monitop Lizard Bayawak Yaranus salvator 11
51, Crains Monitor Lizard Bulaan Varanys grayi |
52. Pythen Sava/Bitin fython reticylatus H

IV, JNSECTA

Mounlain Apolle Bukterfly Parnassius apolly i

Trigopopcera Spp._Troides
Birdving Butterfiy Spp, fi

Table I-1 LIST OF RARE AND ENDANGFERED SPECIES OF WILDLIFE (A)




Table I-1 LIST OF RARE AND ENDANGERED SPECIES OF WIILDLIFE (B)

COON NME - e LOCAL NAME SCIENTIFIC NAME CUTES APPERDI
B. FLORA
1. Sander’s Alocasia Alocasia Sanderana !
2, Striped Alocasia Alocasia sanderana |
3. Pitcher Plani Kepenlhes rajah l
4. Qrchids Orchidaceae Spp. I
5. Bunzang Tpod {Pale} Arcea Ipod i
Phoenix hanceana var.
6. Voyavoy philippcnsis 1]
7. lgae Podocanpus_costahis i
8. Calakab Ssdaceae chasberlainii i1
9, Taghak Pedichium philippeasis }
10, Cycas or Pitogo (A} Species) Cycadaccac Spp. 11
11, Ferns (Al§ Species) Cystheaceae Spp. Il
12. Aloe or Sabila Aloe Spp. It
13, Caclys Caotaceae Spp. It
Yole

' - Listed ir the FED PATA BAOK, Interrational Union for Lhe Conservation of Nature and Xalura! Resouweces ({U1

- BFD List of Rare ard Endangercd Species of Wildlife.
- Barned Species per MMR Adninistrative Order Ko. $2; Series of 1373,

L3

Source: DENR Protected Areas and Wildlife Bureau
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Table I-6 CLASSIFICATION OF WATERS

1. FRESH SURFACE WATERS
Classification Beneficial Use

Class AA Public Watcr Supply Class L. Waters having watcrsheds
which ate uninhaviled and otherwise protected and which
require only approved disinfection in order to meel the
National Standards for Drinking Water (NSDW) of the
Philippincs.

Class A Public Water Supply Class Tl Sources of water supply
that will requize complete treatinent {(coagulation, sedimentation,
filtration and disinfection) in order to meet the NSDW,

Class B Recrcational Watey Class I. Waters for primary contact
recreation such as bathing, swilmming, skin diving, ctc.

particularly thosc designated for tourism purposcs.

Class C 1. Fishery Water for the propagation and growth of fish and
other aquatic resources.

2. Recreational Water Class M (Boating, ctc.)

3. Industrial Water Supply Class 1 (for manufacturing processes
after treaiment

i Class D 1. For agriculture, irrigation, livestock walering, etc.
2. Industrial Water Supply Class ¥ (c.g cooling, ct¢)

3. Other inland watcrs, by their quality, belong to this
classificalion

2, COASTAL AND MARINE WATERS
Classification Beneficial Use

Class SA 1) Waters suitable for the propagation, survival and hanesting of shell fish
for commercial purposes.
2) Tourist zones and national maring parks and resenves established under
Presidential Proclamation No. 1801 existing laws and/or declared as such
by the appropriate government agency.
3) Coral reef parks and reserves desiguated by taw and concerncd authorities,
Ciass SB 1) Recreational Walter Class 1 (Arcas regularly used by the publixe for
batuing, swimming, skinmdiying, ¢i¢.)
2) Fishery Water Class I (Spawning arcas for Chanos-chanos or "Bangus"
and simifar species.
Ciass §C 1) Recreational Water Class Il (e.g. boating, etc.)
2) Fishery Water Class I (Commercial and sustenance fishing)
3) Marshy and/or mangrove arcas declared as fish and witdlife sanctuarics.

Class SD 1; Industrial Water Supply Class I (¢.g. cooling, cic))
2) Other coastal and marinc watcrs, by their quality, belong to this
: 1; classification,
Souce:DENR



‘Table [-7 UPDATED LIST OF CLASSIFIED WATER BODIES OF MARCH 1997 (1/7)

UPFDATED LIST OF CLASSIFIED WATER BODIES AS OF MARCH 1997

Namg of River Location Region Class Year

1 Abna llocos Sur ] A 1993
2 Agno Lower Pangasinan k C 1993
3 Ambarayan Hocos Sur-La Union 1 C 1993
4 Aringay La Union 1 B 1993
5 Bacarra-Vintar Iloces Norte 1 A 1993
& Balincaguing Pangasinan 1 B 1993
7 Barroro La Union 1 A 1993
8 Bavang Lower La Union 1 C 1693
9 Bonga [locos Norte l A 1993
10 Buaya llocos Sur ) A 1993
11 Dagupan Upper Pangasinan 1 A 1993
Dagupan Lower Pangasinan 1 C 1993

12 Laoag ocos Norie 1 A 1993
13 Patalan Pangasinan 1 C 1993
14 Abulug Kalinga Apayao CAR C 1993
15 Agno tpper Benguct CAR A 1993
16 Amburayan Upper Benguet CAR B 1994
17 Alimit Mt. Province CAR C 1993
8 Ambatanga Benguet CAR C 1993
19 Boked Benguct CAR A 1993
20 Bued* Benguet CAR C 1995
21 lbulao Mit. Province CAR C 1993
22 Lamul M. Province CAR C 1993
23 Naguillan Upper Benguet CAR A 1973
Naguillan Lower Ea Union 1 C 1975

24 Tanudan Kalinga Apayao CAR A 1993
25 Tineg Abra CAR B8 1993
26 Galiano Upper Tuba Benguel CAR B 1993
27 Chico Upper Mt. Province CAR B 1994
28 Abuan Isabela 2 C 1993
29 Balasig Isabela 2 D 1993
30 Cabicungan Upper Cagayan 2 B 1994
Cabicungan Lower Cagayan - 2 C 1994

31 Cagayon Upper Quezon 2 A 1993
Cagayan Lower Cagayan 2 C 1993

32 Diadi Isabela 2 C 1993
33 Disabungan Isabela 2 C 1993
34 Ganano Isabela 2 C 1993
35 Nagan isabela 2 C 1993
36 Linao Cagayan 2 C 1993
37 Magat Isabela 2 C 1993
38 Matuno Nueva Vizcaya 2 C 1993
39 Palanan-Pinracanauan Isabeta 2 D 1993
40 Parred Cagayan 2 C 1993
41 Pinacanauan Isabela 2 D 1993

Note: Preliminary Classification
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Table -7 UPDATED LIST OF CLASSIFIED WATER BODIES OF MARCH 1997 (2/7)

UPDATED LIST OF CLASSIFIED WATER BODIES AS OF MARCIHI 1997

o Name of River Location Region Class Year
42 Tangatan* Capayan 2 C 1995
43 Sta. Fe Nueva Vizeaya 3 C 1993
44 Siffu Isabela 2 C 1993
45 Tamauni Isabela 2 D 1993
16 Tuguegarao Upper Cagayan 2 B 1593

Tugucgarao Lower Cagayan 2 C 1993
47 Aguang Nucva Ecija 2 A 1993
48 Angat Upper Bulacan 3 B 1993

Angal Lower Bulacan 3 C 1993
49 Bagac Bay Bataan 3 SB 1993
50 Balaglas Bulacan 3 C 1975
51 Bamban ‘Farlac 3 A 1993
52 Bambang Bulacan 3 C 1975
53 Bancal Zambales 3 C 1993
54 Binuangan Bulacan 3 C 1975
55 Bocaue Upper Bulacan 3 A 1975

Becaue Lower Bulacan 3 C 1975
36 Bucao Zambales 3 B 1993
57 Bulacan Bulacan 3 C 1975
58 Cabigo Point Bataan 3 sC 1993
59 Calumpit Bulacan 3 C 1975
60 Camiling Tarlac 3 C 1993
61 Eguia Zambalces 3 D 1933
62 Guiguinto Bulacan 3 C 1975
63 LaPay Tatlac 3 A 1993
61 Lawis Zambales 3 B 1993
65 Looc Bay Bataan 3 SB 1993
66 Mabayuan Zambalcs 3 A 1993
67 Marilao Upper Butacan 3 A 1975

Marilao Lower Bulacan 3 C 1978
68 Meycanayan Bulacan 3 C 1975
69 Napot Point Bataan 3 SC 1993
70 Nayom* Upper Zambales 3 B 1995

Nayom* Lower Zambalcs, 3 C 1995

Cagayan Lower Cagayan 2 C 1993
7% O'Donnel Tarlac 3 Cc 1993
72 Pamatawan Upper Zambalcs 3 B 1993

Pamatawan Lower Zambales 3 C 1994
73 Pampanga Upper Nueva Ecija 3 A 1975

Pampanga Lower Pampanga 3 C 1975
74 Pantabangan Nueva Ecija 3 C 1993
75 Pantal Zambales 3 C 1993
76 Parongking Zambales 3 C 1993
71 Polo Bulacan 3 C 1975
78 Porac Upper Pampanga 3 A 1991

Note: Prcliminary Classification
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‘Fable [-7 UPPATED LIST OF CLASSIFIED WATER BODIES OF MARCH 1997 (3/7)

UPDATED LIST OF CLASSIFIED WATER BODIES AS OF MARCH 1997

Naine of River Location Region Class Year

78 Porac Lower Pampanga 3 C 1993
79 Rio Chico Tarlac 3 C 1993
80 San Femnando Pampanga 3 C 1975
81 SanJvan Bataan 3 C 1975
82 Sinocalan Zambales 3 C 1993
83 Sorabia Tarlac 3 A 1993
84 Sia Rita Uppet Zambates 3 A 1993

Sta. Rita Lower Zambales 3 C 1993
85 Sto. Tomas Zambales 3 A 1993
86 Tarlac Tarlac 3 C 1993
87 Banadcro Laguna 4 C 1975
88 Balele Oriental Mindoro 4 C 1993
8% Bansud Oricotal Mindoro 4 C 1993
S0 Batangas Bay Batangas 4 sC 1993
91 Baroc Oriental Mindoro 4 C 1993
92 Binambang Batangas 3 C 1975
93 Boac Marinduque 4 C 1975
94 Bongabong QOriental Mindoro 4 D 1993
95 Bulalacao Oricntal Mindoro 4 C 1993
96 Buso-buso Rizal 4 C 1993
97 Butas Oriental Mindoro 4 C 1993
9% Caguray Occidental Mindoro 4 A 1993
99 Dacanlao Batangas 4 C 1993
100 Dumacaa Quezon 4 C 1993
101 Lyam Quezon 4 C 1993
102 Kalunmipang Batangas 4 C 1993
103 Katubusan Palawan 4 C 1993
104 Lagnas Cuezon 4 C 1993
165 Lumintao Occidental Mindoro 4 A 1993
106 Mag-asawang Tubig Oricnial Mindoro 4 A 1993
107 Magbando Occidental Mindoro 4 A 1993
108 Malaking itog Tiaong, Quezon 4 C 1993
109 Malatgao Palawan 4 A 1993
110 Malaylay-Buco Oriental Mindoso 4 A 1953
111 Mambirao Occidental Mindoro 4 A 1993
112 Masin Quezon 4 C 1993
113 Mogpog Marinduque 4 C 1975
114 Molino Cavile 4 C 1993
115 Pagbahan Cccidental Mindoro 4 C 1993
116 Pagsanjan Laguna 4 B 1993
117 Palico Batangas 4 C 1975
118 Pandanan Palawan 4 C 1993
119 Pansipit Batangas 4 -C 1993
120 Pucrio Galera (Mulle Bay) Oricntal Mindoro 4 SA 1996
121 Pula Oriental Mindoro 4 C 1993

Note: Prcliminary Classification
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Tabte [-7 UPDATED LIST OF CLASSIFIED WATER BODIES OF MARCII 1997 (4/7)

UPDATED LIST OF CL.ASSIFIED WATER BODIES AS OF MARCIL 1997

Naine of River Location Region (lass Year

122 Pulang Tubig Oriental Mindoro 4 A 1993
123 Rosario [.obo, Balangas 1 A (993
124 Sumagui Oricatal Mindoro 4 C 1993
125 San Cristobal Laguna 3 C 1993
126 San Juan Upper Batangas 4 A 1993

San Juan Lower Laguna C 1993
127 San Pedro Laguna 4 C 1975
128 Sta. Cruz Laguua 4 C 1975
129 Sta. Rosa Laguna 4 B 1993
130 Sapang Bzho Quczon 4 C 1993
131 Tayuman Palawan 4 C 1993
132 Teretian Palawan 4 C 1993
133 Tigas Laguna 4 A 4993
131 Ylang-Yiang Upper Cavite 4 B 1980

Yiang-Yiang Lower Cavilc 4 C 1280
135 Bicol Camarines Sur 5 A 1993
136 Bombon Albay 5 A 1993
137 Cawayan Sorsogon S B 1994
138 Dact Upper Camarines Norte 5 A 993

Dact Lower Camarings Norte 5 C 1993
139 Gumaus Camarings Norte 5 D 1923
140 Labo Upper Cawnarines Norlg 5 A 1993
© Labo Lower Camarines Norle 5 C 1993
141 Lagonoy Camarines Sur 5 C 1593
1412 Malaguit Camarincs Norte 5 C 1993
143 Naga Camarines Sur 5 C 1993
144 Quinale Albay 5 C 1993
145 Pawili Camarines Sur 5 C 1993
146 Satog River* Upper Sorsogon 5 B 1995

Satog River* Lower Sorsagon 5 C 1995
147 San Francisco Albay 5 B 1596
148 Tagas Albay 5 C 1994
149 Talisay Upper Camarines Norte 5 A 1993

Talisay Lower Camarincs Norie 5 C 1993
150 Tayli Albay 5 A 1993
151 Yawa Alhay 5 A 1975
k52 Aklan Upper Aklan 6 A 1993

Aklan Lower Aktan 6 B 1993
153 Alacaygan Hoilo 6 c 1593
154 Alugon Capiz 6 C 1975
155 Bago Megros Occidental 6 C 1993
156 Balanlias Hoilo 6 B 1993
157 Barotac Toilo 6 B 1993
158 Batiano leile 6 C 1994
159 Cairnan Upper Antique 6 A 1993

Note: Preliminary Classification
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Table 17 UPDATED LIST OF CLASSIFIED WATER BODIES OF MARCH 1997 (5/7)

UPDATED LIST OF CLASSIFIED WATER BODIES AS OF MARCH 1997

Namge of River Location Region Class Year
159 Cairpan Lower Antique 6 B 1993
160 Calajunan Creck loilo 6 C 1956
161 Cangaranan Antique 6 A 1993
162 Guimbal Hoilo 6 B 1993
163 Himoga-an Negros Occidental 6 C 1993
164 llog Upper Negros Occidental 6 A 1975
ilog Lower Negros Occidental 6 C 1975
165 Jalaur Upper lloilo 6 A 1975
Jalaur Lower {loilo 6 C 1975
166 Jaro - Agaman lioilo 6 C 1993
167 Jaro Upper Itotlo 6 A 1993
Jaro Lower Iteilo 0 B 1993
168 Malihao* Uppet Negros Gccidental 6 8 1995
Matihao* Lower WNegros Occidental 6 C 1995
169 Palawan Antique 6 A 1993
170 Panay Capiz 6 A 1993
171 Pontevedra Negros Occidental 6 C 1975
172 Salamanca Negros Occidental ] C 1975
173 Sicaba Negros Occidenial 6 C 1975
174 Sibalom* Hoilo - Antique 6 B 1996
175 Sibaloin Upper Antigque 6 A 1993
176 Sipalay Upper Negros Occidental 6 A 1975
Sipalay Lower Negros Occidental 6 C 1975
177 Tumagbok Upper loilo 6 A 1994
Tunagbok Lower Itoilo 6 C 1994
178 Abatan* Upper Bohel 7 A 1995
Abatan* Middle Bohol 7 B 1995
Abatan* Lower Bohol 7 C 1995
179 Argao Upper Ccbu 7 A 1994
Argao Lowcr Ccbu 7 B 1994
180 Balamban Upper Ccbu 7 A 1994
Balamban Lower Ccbu 7 B8 1994
i81 Banica* Upper Negros Oricntal 7 A 1996
Banica* Middie Negros Oricntal 7 B 19%6
Banica* Lower Negros Oriental 7 C 1996
182 Banao* Upper Cebu 7 A 1995
Danao* Lower Cebu ? B 1995
183 Guindarohan Upper Cebu 7 A 1996
Guindarohan Lower Ccbu 7 C 1996
184 Loboc* Boho! 7 B 1995
185 Luyang Upper Cebu 7 A 1994
Luyang Lower Cebu 7 c 1994
186 Manaba* Uppat Bohol 7 A 1996
Manaba* Middle Bohol 7 B 1996
Manaba* Lower Bohol 7 C 1996

Note: Preliminary Classification
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UPDATED LIST OF CLASSIFIED WATER BODIES AS OF MARCI 1997

Table I-7 UPDATED LIST OF CLASSIFIED WATER BODIES OF MARCIE 1997 (6/7)

Name of River Location Region Class Year
187 Ocoy* Upper Negros Oricntal 1A 1996
Ocoy* Lower Negros Oricntal 7 B 1996

188 Panamangan Negros Oricntal 7 C 1993
189 Sapang Daku Upper Cebu 7 A 1994
Sapang Daku Lower Ccbu 7 C 1994

190 Tanjay Negros Oriental 7 B 1993
191 Bao Leyte 8 A 1993
192 Taft Samar 8 C 1993
193 Tigbao* Leyte 8 C 1996
194 Mcicedest Upper Zamboanga 9 5] 1996
Mercedes? Lower Zamboanga C 1996

195 Twinaga* Upper Zamboanga 9 A 1993
Tumaga* Middle Zanboanga 9 B 1595
Tumaga* Lower Zamboanga 9 C 1993

196 Adgawan Agusan del Sur 10 A 1593
197 Agusan* Upper Misamis Oricntal 10 A 1996
Agusan* Lower Misamis Cricental 10 C 1996

198 Agusan* Agusan del Norte 10 C 1993
199 Alac* Upper Bukidnon 10 A 1996
Alac* Lower Bukidnon 19 C 1996
200 Balatocan Misamis Cricnial 10 A 1993
201 Bigaan* Upper Misawis Oricntal o A 1995
Bigaan* Lower Misamis Oricntal 10 C 1995

202 Cabadbaran Agusan dei Nodc io A 1993
203 Cagayan Misamis Oricntal 0 A 1993
204 Clarin Misamis Occidental 10 A 1993
205 Cabulig Misamis Qriental 10 A 1993
206 Cugman Upper Misamis Oriental 1 A 1994
Cugman Lower Misarmis Oriental 10 C 1994

207 Gibong Agusai del Sur 10 A 1993
208 Gingoog Misamis Criental 19 A 1993
209 Gingoog Bay Misamis Occidental 10 sC 1993
210 Thawan Misamis Orienial 10 A 1993
21] Iponan Misamis Orienial 10 A 1993
212 Odiongan Misamis Oriental 10 A 1993
211 Ojol Agusan de Norle 10 A 1993
214 Oroquicta Misamis Occidental 10 A 1993
215 Magallanes Agusan del Norte 10 C 1993
216 Magpayang Misamis Oriental 10 A 1993
217 Magsaysay Misais Ori¢ntal 10 A 1593
218 Naawan Misamis Oricntal 10 A 1993
219 Palilan* Uppcr Misamis Oricntal 10 A 1993
Patilan* Lower Misamis Orientat 10 C 1993

220 Polangi Bukidnon 10 A 1993
221 Sawaga Bukidnon 10 A 1993

Note: Preliminary Classification



Table -7 UPDATED LIST OF CLASSIFIED WATER BODIES OF MARCH 1997 (7/7)

UPDATED LIST OF CLASSIFIED WATER BODIES AS OF MARCH 1997

Name of River Localion Region Class Year

222 Simulao Agusan del Sur 10 A 1993
223 Solana Misamis Qricatal 10 A 1993
224 Surigao Surigao del Norte 10 A 1993
225 Tagole-an Misamis Qricntal 10 A 1993
226 Tubay Agusan del Norte 10 A 1993
227 Umalag* Upper Misamis Oricntal 10 A 1995

Umalag? Lower Misamis Oricntal 10 C 1995
228 Wawa Apusan del Nore 10 A 1993
229 Davao? Upper Davao City I A 1995

Davao* Lower Davac City 3! B 1995
230 Digos* Upper Davao del Sur 13 B 1995

Digos* Lower Davao det Sur 11 C 1995
231 Hijo-Masara* Pavao del Norie 11 D 1995
232 Lasang* Davao City i B 1995
233 Padada* Davao del Sur 11 D 1995
234 Sibulan* Upper Davao del Sur 11 A 1995

Sibulan* Lower Davao del Sur i1 B 1995
235 Talomo* Davao City 11 B 1995
236 Tagum* Davao del Norte 11 D 1995
237 Tuganay* Davao del Norte 1 B 1993
238 Agus Lanao del Norte 12 C 1993
239 Allah* Soltan Kudarat 12 B 1995
240 Libungan* Cctabato 12 D 1996
241 Marble Upper Colabato 12 B 1994

Marble Lower Cotabato i2 D 1994
242 Matingao Cotabato 12 B 1994
243 Nuangan® Cotabato 12 D 1996
244 Panguil Bay? Lanao del Nortte 12 SC 1996
245 Polangi* Colabato 12 D 1995
246 Rio Grande de Mindanao* Colabato 12 C 1995
247 Marikina Upper Metro Manifa NCR A 1375

Marikina Lower Metro Manila NCR C 1975
248 Paranaguc-Zapote Metro Manila NCR C 1975
219 Pasig Melro Manita NCR C 1975
250 San Juan Metro Manila NCR C 1975
251 Tullahan-Tencjeros Metro Manila NCR C 1975

Note: Pretiminary Classification
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Table 1112 INITIAL COMPONENT OF THE NIPAS (1/15)
(1) Distribution of Proclaimed Watershed Reservations

EIOGED- N
GRARING KAME OF PROTTCTFD AREA RUNICIPALEEY PROVINCE  BEOION ARSA () | RoCLAMA- PROCLAMATION
i ] A TION NO DATE
b Arbuliay Birga Ak, Bokad Mt Pussince CAR 63,650 548 L1869
1 Ambillay A, Boksd ML Provinee CAR 9,700 1¥)] [RLFa%2
3 Lowwg-Agno San Maml, San Nwalas Pugues City CAR FEREL] PEh] 11722 83
4 Baso] Tagio City and La Triredsd Bumgaet CAR k3 135 LXLR T4
5§ Maros Hghway Fuba Benguet CAR 6165 741 62L78
1 Infurte Infanta Cuezen 1 39 158 21387
1 Pohllo Potilla Craezom 4 13 T2 RGEE
3 Malasin Sprop Guinayangan Croezon q 204 153 1E3S
4 Lopez Lopez Queron 1 419 R34 62240
3. Calubagun Casiguran Annora 4 4803 913 6592
6 Thprulao Dipacutuo Aurosa L] 1785 1is 61097
7. Denafizwan Rivee Dipaculnn Avurord 4 3387 $18 6992
& Afebat Alabst Queria 4 45§ 158 $:18.87
2 Anwnn Bader Quezun 4 434 3 245
19 Tibiang-Temagandorg Quezan Queaen + Fi ] 235 2138
13, Anra River Carigaean and Dilaag Asora L) 6,470 (55 B2 90
k2 Taluytay Rivet Dhnalungan A 4 3628 19 120390
33 Bivahaan Pive: Paghiao and Mauban Queren % 165 15 52951
14 Simbghan-Tabigas Rivec Dangatan Quezon q 2,268 &5 302152
15 Dibadio-Pingit-Fibali-M layub Haler end S2a Luly Anrons 1 452 503 32%92
I DooesNoste Metrs FPasupnin Bowos Novte ] 1534 12 2:7:33
2. Mugnnang Rutae [howre Naste 3 152 "o 167
¥ Kibunao Spring Sinait Hocos S ] L1 110 10251
4 Bighiga Spoag Narvaean Hocos Swr 1 35 31 81639
5. Ranea Santa flcees Sur 1 25 a5y %2635
6. Eifldda Ladbdda Moces Sur 1 1,228 13 9736
7. S Lncia Sta Locia Bacor Swr 1 174 23] i%18:33
B. Nagilian Naguilian L2 Univn L} o 51 211436
9. Tamap Bargoes TNocos Nodle 1 11 B3 LY
40 Caseenan Rivey Dupax &t Nodte and di3 Sz N. Vipcaya 2 85212 15 a7
11 Dupax Dupax N Viraya 1 425 0 E9M
13 Bywa Gonraga and Lallo Cagayan 1 8,955 102 51387
13 Wangig Guonraga and Lallo Cagayan 2 6,932 1w S1VBY
L1 Angat Watetshed Aletra Water Distrivt Kontalban, San Suse, Norzagaray, San Rizat Bulacen, Nuwva 3 35,707 H 1027
Rafset, infinta Eain
¥S. Pantabangan-Carranglan Pantahagan, Carranglan Kueva Ecija 3 84,500 561 $21%8
16 Aagat Walesshed and Fozest Range {Flof) Norragassy, San Jose, Montalban Bulacan, Rizal 3 6,600 3 43063
17, Tutavers Sta Fe, Cainanglan, Lugas, San Jese Nueva Ecyja, ™ 32 3195 3% 121238
I3 Dona Remedios General T Dora Remedios, Gererad Tinio Butacen, Nuiva Boija 3 20,760 230 2V K8
£9. Marikina (Amended) Antipalo, Maotalban Rizad 4 18,566 245G 112386
20, Mulanay Meubanay Quezon 4 % 36 KT
5. Buenavista udanay Quezin ] 338 165 6i17:3
12 Tesmijos Tomijos Muarindugee 1 145 453 4532
). Calanag Celwag Quezen (] 3R 367 129
24, Catanduahes ¥irac, Bato, San Migne! Cutanduancs 5 26,000 [ ¥3] 61387
5. Lagenoy Lagonoy Camarincs Sur ] 470 00 9632
18 Buhican Mabulad Caniarines Nowte ] L] n 62333
17, Cogalonga Capalongan Camarines purte 5 752 120 1172565
18 Abamg-Mategdon-Manang (Amendioent) Labo, San Lorenso Rz & Saa Vicente Camarines Norte 5 5,545 35 151891
1. Watershed Purposes of Mariveles (Palanasy Marivetes Bataan 3 125 22519
2 Clengapo Clongapo Fanbales 3 6424 (23 »2087
3. Calutavy, San Andres, San Agustin Calutrava, San Andres, San Agiwtin Fomblon L] 2,670 2,135 417982
T Fas-ay River Tapaz Capiz 3 4359 599 62890
3. Ablan Rever Madalag & Libovao AXlan 5 23,185 500 67820
4 Jalang River Calinog Loda [3 5,14 &01 7R
3 flog-Midadangan Rirsumaylan & Kabagkalan Negros Ocodenral L3 o 532 2890
§ Dalanas River Barbaza Antique é 8,558 503 &/73.50
7. Bago Rives Tabisay, Misvia, Boa Salvador, Beredicto, Negros Occidental 6 61,926 664 52350
Calatrava
3. Tpulu-an Mau-it fiver Watershed Sihalom Antigue [3 7.737 &GS BR800
1 btobax Baldihan, Bitar, Betuan Bohol 1 19410 45 122353
2 Adawan-Cowuhay-Astengan River Prsera, fagna Bohol 7 3530 B9 32092
3 Pan-ar Falls Hay ban Catannan & Calbiyag City Samaz B 7832 318 I eE”
4 Pdompon Paknupon, Yillaba Leyte ] 2,331 m 12989
3. Jwontut Delored & Canovid Eartem Samar 8 7330 832 11692
b Maranga River (Amondment) Talsay, Minglatla Cebu 7 923 551 52993
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Table [-12 INITIAL COMPONENT OF THE NIPAS (2/15)
(1) Disteibution of Proclaimed Watershed Reservations

Source; Protected Areas and Wildhife Burcau

1-176

§796 Docenter

BIOGED- . -
GRAFEW NAVEOF FROTECIEDAREA, MNICIPALTTY FROYINCE EKEGION AREA (he) PR.-OFL".‘\M- FROCLAMATION
e TION MO DATE
K b ®alvwan Hora & Tauna Pueito Princesa Caty Palawan L] 4,226 ni FHLR: 7}
2 Pacut Racuit Fatyaan 4 o 185 1IR3
3 Pulawsn Flara & Fauna (paroel 2) Puerto Prncesa City Paluwan 4 3N s btf2293
M b Pasonanca Tambeanga City Fandoanga dul Nore 9 10,560 159 (b330 1)
1 Buwg Buug Zambaanga del Sur ARMM 108 2] 85'¢6
3 Sisen Stoeon Zanboanga del Note L 612 155 %1887
= 1 Mudeta- Manupati Lantapan & Pasgantukan Bukidnog 10 61,500
2 NI WEhnding NP & Wutershed” Orequiets, Oramis City, Caliamba, Misamir Oxcilental and
Ponfac, henenez Zanboanea 10 53,262 R A 6266 L7l
3 Mahibizan Fals Talsayan Misamis Orietital ¢ n Hl 11526
4. Mahoganao Cavayan Misanmis Orivatal 1 (313 L0l 12932
% Surpao Snrigaa City Susigad det Norte 13 941 [2H 82999
§  Agdanan River Shagat & Payugan Agusan del Sy 13 15,047 ™ 1991
T Cabafhasan Cebadharen Agusan dd Nate i} 16,029 §3 [ ER )
& Malges Ghuirsgana Daveo [} 05 [1F 82133
9 Aflah Tilan, Basgs, Surallan, Chanba South Cotahats 1 91450 2453 9:748%
10 Sebu Punga & Kianta South Celabats 11 9,200 45 B4'66
11 Waby Rtati Davao 1 830 2 741667
12 South i Sonth Upi North Cotubaty 11} 1,804 &5 520'%7
13 Litargay b ibangan and Alamats Cotabate [¥] 32820 363 w390
14 Lakelaane Lamra dul Sur ARMM 180,450 87t 22692
o §8 Bagarga Baganga Davas Odertd ] ¥4 1%5 12887
REMARKS Also erdered in Tatlels) Site eount Asea Count Region
* Prociamed both a3 Naonad Park and Watenhed
Resenie 4 spht split 13



‘Table 1-12 INITIAL COMPONENT OF TIIE NIPAS (3/15)
(2) DISTRIBUTION OF SWAMP FOREST RESERVIES
(Proclamation 2152, 8. 1981)

— i P e S
GENGRAP NAME COORDINATES LOCATICN REGWON
HIC 20NE _ e e e e e ———

1 Frtire Fovinee of Palrean| Calram 4
? Pelybimgan Rivey bp o Maintuby River Long.J2° 427 447 Lo 120° 447 187 and 1a1. B3® Teyahas Ry, Quean 1
87107 ko 117 54 WY
Bacong River up to Sandovid Poirg Lotg-122° 19 367 and Lat. 13 J7° 437 ;
Loog. 1227 177 057 and Lat, 13" M* 267 ;
Lorg 1227 127 407 and sl 13° 3R° 28"
Palty Point up % klulanay $over, Remdog Peninsadi Long. 3227 19° 36 and 1at.13* 14°
007 long. 122 19° 417 and Lal.b}” 3377
56 tlong. 122" 217 577 and kab.b3® 93¢
AT cinnx 1224 237 807 and ol 317 457 60
Bondas fver in A oraup bo Punanatangse Powt, Bondod Penins:ty Long 3227 30" 007 and Lak, 13" 47 257 ;
fone. 122° 317 507 and 1an. 137 200 5%
Sun Andres b arena Pols, Dondee Penipsuta Long. 123" 467 007 and Lat.11° 157 05"
3 Bslands of Pobilo, Alshat, Cabafute, Jomalig Fatnanonga, ¥alothot, Earzon Bay, Quean 1
Falonpkaoun, Pabsin, Calibon, [eod and San Rafied
4 Eitands of Sta Cruz and Salonague Maindegue 4
Faraherdine of B Dapdip and alabe up to the mvuth of Togun River Long. 1227 647 127 and Lat, §3° 217 45° ;
Loeg. 1227 04 877 and Lat_ |3° 287 257 ;
Fone. 1727 Y 04F ard 1At 13° 28”7 00~
Adaliwan Creck up to Sadumagie Puint Long. 162> 667 427 and [ 137 23" 127 ;
Lore.122° QR 427 and 1at.13° 22° 18"
Fopeshuetine of 8o Cabwiyigan to the waster side of Duting Bayun River Long t21° 887 20° o 122° 03° 00 and Lat, 13°
in Culancan Bery kit o
5 Sy Island? 4
!.— 5 Muygrove areies along the bl of Maniburo River Locg. B20* 357 ta 1207 567 14” and Lat, §37 13°  Mindos 1
a2Y o K3 14t 297
Buliagan river 1o Lagrmm River, Nawjan Long- 121" 477 427 to 121° 207 177 and lal. 13”
177 £8” in #° 20"
Muryzove ancet in the barks of Batel Credk, St Cmiz Lorg. 120" 427 35" Yo 120° 41" 057 and Lat. 1¥°
{4 147 ta 13" CR” 257
Sahlayan Poitsf up to the mwuth of Bagoag Sabang River torg. 120> 45° 31% Lo 120" 45° 007 and lak. 127
447 38" b 120 6 M~
B0 Labargan 10 Caldlsywan Point, Tin fsland Lorg 121" 027 427 to 121° 64 327 and tat, 12°
BRYHT ba 120 470 487
Mangroves af the western side of Sukl Rives Bongsbong Long. 121° 287 247 Lo 121° 2§° 26" and lat. 12°
457 007 ta t2° 427 207
RLangroves al the westem side of Casiliga River Island of Soguicay
7 Mangrove e Gont D Plar River to Palita Island, Bo. $alvacion and Long. 122" 237 257 and fat. 14 16" 08" Camaines Norte 5
Duhican
8 Tanghar Point 10 fhool River Long. 1é2” 147 247 and Lak. 13° 44° Camannes Sur s
427 lore YRR 077 127 and [at, 13° 44 0O

Bangroves along the bata of Eone River
Musgrove arear of Port Tambang incdiling banks of Tanbang River and
Olss Eiver

AMangrovas in Bo. Gibges and Tabaon

Mangyeves dong the barks of S:divg River &

Rangroves Along he baks of Delcbs River, Reany, Crodk and Parusan Rives

inn Inoran and Sipiten Puy

Lorg-123° 187 577 and Eat, 13° $¢”

3% :Tong 1217 267 §07 and Ral. 13° 597 00

torg 1237 247 407 and Lat. 117 547
007 ;Lemg 277 277 567 ard Lal. 13° 517

10n4.123" 457 567 and Lat.13 50° 60" ;
long. 123" 48" 007 and Lat.13° 53° 40" ;
lare W23 AR” 2" and 68t 171* 5% 397

Long. J22° 427 $07 endt Lat. H3" 527

107 hore ¥Z3* 457 307 and 1al. 14" 037 )

fong.1237 15" 007 and Lak, 147 007
007 ;lovg 323™ 177 30 and Tat. 147 03/

5"

X

.




Fable 1-12 INITIAL COMPONENT OF THE NIPAS {4/15)
(2) DISTRIBUTION OF SWAMP FOREST RESERVES

(Proclamation 2152, S. i‘)_Sl)

T T T T T T e e
GEOGRAP MNAME QOORDINATYS LOCATION REGION
UEC 2ONE . - e
Mngroves dung the ads of Shgpay River Lorg,123° 317 207 and Lat. 137 357
437 slone 123 347 25° and lak. FAT A7 HFY
Quinabecasan Point 16 S Vieeste Boy Long, JE23" 1§ 297 and lat. 147 007
287 :lone, 123° 227 MOT and lat. 127 057 0037
Forihem Thrde of Caima Roves ep B Ba Binahian Long.122° 527 357 and Llat. 13° 40°
677 :torz 4227 517 197 and Lat. 137 547 087
Cargarzy P Lo Gurdal 1t Cangey Bland tong. 1277 297 567 and Lat.13” 577
287 Lone,127° 52° A" and Fat, 33 207 497
fsbanids of b by, Tuesubin, Hapenan, Quinabungan, midubung 4, bt and 13* 17”50~
Tatan
9 Pyghacan 1 Paror Point torg.123° 507 577 and Lat.121” 597 04" Aaniks, Ay 5
10 Putiin Rives o Madbog River Long.t23° 40° 357 and kat. 12" 657 007 Sowsogin $
Long.§73” 417 30" and Lat.12” 58° 427
1orz. 1237 007 60% and Tat. 137 80" D07
Cehunha Poink up o the Musiopality of Sorsogea Long. 123° 557 307 and 1at.1247 007
607 :leng. v 577 127 and Kat, 127 587 127
At Point L the Nuicipdity of Faban in Samsogon Bay Long. 123" 55° 257 and Lat, 12" 50’
157 lonz. 1247 007 00~ and Ral. 127 537 247
Mangs ves aong the bards of Dunsol River Llong. 123" $0° 577 and {at. 23" 54° 08"
Papaha Fint i Soget up to Ba Quidleg, Privta Diaz bounduies divided tong, 1247 63° 38* to 124 06" 157 3 Llong.12¥’
it ¥ quaddrants {2} Sta Lucia 1o Buenavista, (3 Boenavista to Dingay 01 107 Lo 123° 12° 35% ; lat. 123> 507 57° {o
A 1 047 477
Parviritingan Point in Gubat op 1o Tagdor River in Barcelona Lorg. b24™ 55° 247 to 127 247 397 ; Long. 124
05 407 to 124 0% &7 ; Lat. 12" 557 247 Lo
ST ORI
Sipagatm By to Mantay Pontin Ginatla Long.124* 44" 007 to 1247 067 157
n Matepung Fiver cp to Mibung Faver Long.124° 03% 287 to 123° 117 527 ; 1ab.12° 54"  Burias Bland 3
217 1o 13° 00" DO°
Cucva Point up 13 Kamartines Puint Long. 124 047 197 to 123° 127 357 ; lat.13” 017
BTt 137 077 157
Kabugao Poiit 6p b Kabideng Anduag Fuint tong. 123" 087 537 Lo 123° 127 177 ; Llal 2> 53
447 ta 157 0V 357
112 Bamn Istand {near Burias Island) b3
(ay up to Pano Sanbay Long. 121% 687 007 to 1237 4687 43" ; Lat.12” 217 Mashdte s
257 ta 120 230 W
{ijan Rover in Butuin Bay Long. 123* 45”7 237 to 123" 457 437 ; lat.i2” 2¢°

tangroves abong the banks of St Resa Biver in Sai Jadioto lown

Wamoves betwaen Bo. Tamosa and Bagasico

Mgty Point up to Tagictic Foint

Bo Magdenay 1o Machaga, Pod Buters

Gulnebatan River ap % Buis

Ry Cove to Tnago Cove

Monyzoves elong the barks of Pasgd Rives, Magdalena

Mamgroves in Toos Covs i Mandaon

207t 12° 257 1Y

1ong.123° 417 4% to 123° 437 147
06" tn 127 35”7 09"

Lat 43”3

Lorg.123° 407 007 to 123° 417 517
537 to 12" 387 3¢

1at.12” 317

Long.J¥3* 187 297 Lo 123" 20° 00°
217 to 12° 297 WRT

Lat.12* 28’

Long.123° 207 007 te 121° 21 517 ; lat.12” 287
217 to 927 237 50

Lorg 1237 217 617 to 1237 237
147 to 127 31" OR

—~

37 5 Lat.i2° 2%

wa

Long. 123 247 117 to 123° 257 197 5 Lab. 12" 3F°

06~ to 327 307 07

i.ong.t.23’ 317 447 Lo 163 327 827 ; 1at.i2” 267

297 to 12° 2% M

Long.122° 127 58 to 1237 157
537 to 12* 157 82

o
H

tat. 12" 13”
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Table 1-12 INITIAL COMPONENT OF THE NIPAS (5/15)
(2) DISTRIBUTION OF SWAMP FOREST RESERVES

(Proc!amation_glsz, S.1981)

Bl
GEOGRAP NAME CUCRDINATES LOCATION REGION
140 20 o _ S I
Bagnpants Poink lo Arnutp Puint Long. 123" 15° 347 40 120> 177 587 ; Labt. 12" §2”
29% 1o 127 E30 527
Lhangove dreas along e buks of Durmga Rivee
Mongnove mess Rom Dilag fves b Lemoceb River Long. ¥24” 13° 317 Lo §29% 15° 167 ; Lat.})° 57/
187 1o 117 54 59°
Tsland of Carga
11 Istands of Poggon, Pers, Pechin Canestes Sea, Dohot H
15 Istands of Pasonuan, Handay i and M.janicy Canefes, Tohod 7
bhuts of Bagovn and Lapinig Chico
Rhangrav e arews et of Soom River b Panpang Long. 1247 257 847 Lo Lat 107 85" 157 ; lat. .y
02’ 427 to 10 267 04"
16 Istrods of Amibegan, Pangangan, Cabdla and Sapdingan Cebu Sipadt, Bobal 7
Talets of Batas
Abugrors aceas gast of Inqhanga River to B Panpang, Lorg. 125" 07" 807 Lo lat §0” 927 027
17 Mangove arsas from Ao Paint up b the manicipsity of Carbuyan LAinfianas Sea, Dohad 7
Muingrove areas from Bo, Biabas to 8o Ondobincluding Bo. Condray, and - Long. 124> 327 $8” o 124 387 007 ; Lat.09" 55’
Paapdan excopl the Island of Tintinnn which i 2 nungove Wilderasss area 487 to 037 597 187
Resian Paipt up o K 3g Polnt o Lapinig Lorg. Y247 337 00 and 124100 63 347 ;
fonz. 124° 36 187 fn 18”057 247
113 [kt of Baydao Mindaao Sea, dohil r
0 Fronthe west of Loboe Rived to the mnndcipality of Laya Long. 123° 567 097 and Ea1.05" 4 40"
19 Mangrove ares along the coating of Dupon bay Bom Sacay Peintupte  Erng. 1247 247 207 to Lal, 10° 54° 427 ; Laoy'e 8
the meuth of Bupon River Long. 124" 26° 027 to 10” 54" 427 [ long.424°
) 247 207 Lo bat, 10 577 207 ; Llong.124” 257 027
tn I0° 877 207 -
Apali Foint Lo Cahmangon Poit Lotg. k247 23 217 to £21° 30" 517 ; Lat. D7 52°
127 tn 107 527 247
Puerto Ballo 1o Laos Long. 1247 33° 207 o Bat. 10" 487 167 ;
fone. 1247 1 487 to 11° {187 30°
Mangrove ar¢as BFom Ba Tabun und B Maopand in Saota Craz Long 4247 47" 607 Lo Lat. 1247 487 437 ; Eat 110
31 477 Lo BT 2V Y
z Mangrove areas frum Lisngan River up to Lipatan River of the mumidpality Laraa de Morte L]
of Lapayan
21 B> Bagwnbang to Midadan River Long, 1237 397 417 Go Lab. 1237 49° 157 ; Lal 08 Owenis City, Mismis 0
0l 937 to 087 G637 14" Ouuident 4
22 Mungrove aress from Baculn Peind o Lakud Puoint Long. b26° M7 127 to Lak.17° 26 437 ; lat.07" Davaa 1
257 437 to 07 M7 19
Manygrove areas Fom Tawip Point in Beavas 1o Xinghlingan Tstand Long. 1267 327 167 1o 12R™ 347 497 ; Lat.07” 41
43" Lo 07" 4)° 507
Istand of Sanal
i) s of Siungao, Bucas Grande, Middle Bucas and Exst Bucas in Dingat  Long. 126" 527 167 bo 126 34° 457 ; Lat.07° 417  Dinage Seund, Suriga dd i3
49 to O7* 43”7 567 Nencte
. 13
24 felands of Dianagdf, Fekidop, Sibale, $agugad Surigao Strait, Surigao dd
Nreyte
23 Mangrove apers along the municipaliies of Laviga and Vadendaup toton bong, 1267 257 247 Lo 1257 397 607 ; 1at. 07" 10 Surigso def Sur N
Rivar of the prunicipality of Barcelona 007 to 037 157 @07
Tslands of Masopalid, Mahaba, Condona, Baygman, B3ubid and Caye
% Mangruve arvs in Tumalong Bey, Paong River and Pofigad Buy Zenboange dd Sty ARARM
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Table I-12 INITIAL COMPONENT OF THE NIPAS (6/15)
(2) DISTRIBUTION O SWAMP FOREST RESERVES
{Proclamation 2152, S. 1981)

AT
GEOGRAP NAME COOR DINATES LOCATION REGHN
M P e — e —— - s
26 Mangrove arens 1 Tomalong Bay, Bavog River and Pungss Rey Zambaarga def Sur ARANY
Mg ove areas from ATdubog Point up L the nniop dity of Saubdrsaun Lorg, 123° 217 387 to 123”287 087 ; Lat. 13" 33°
wrchiding b Ishand of s 10% to 97* 33" 107 to 07° 38 10”
Tdaneds of Sagayapan, Todaan and Soecl
2? Mangrove aneis fiom the musnivipddy of Tagathsay bo the mouth of Tighan  1ong, 122° 167 007 1o 1aL,(7° ¥57 €0” ; Sibugray Py, Zamboanga  ARMM
_River inchuding east of Vitali isliad Lorg.122° 22° 007 and Lat. (7’ 18" BO” L dd s
REMARKS Alsa enters o tahlels) Site count Arca cout Regon

¥ Ao proctumed as Goane Refiige und Bird Sarctuary, coves ether
protected area sitcs 3 sptit * 4

2 Covers Mt Guirng graiting Mot prck % full " 1

Soutve PAWDR Decunbar 1996
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Table I-12 INITIAL COMPONENT OV

MENT

FSTABEISIE AREA
MENTOME (i)

£33, 16T (28,

891 57 Panarenic viow of P.img_l:f;\!_ i iiifi;lw’réz; 55;;!:‘!64 sp ),?;k

SPECEAL PEATURES

SWRCLASNG Area

Fine fopssts, atured seenary, deop

5512 cavinos; torcporatd i ate

10,550 Pine forguts; Wabitd of urd que
species of chand rols, mauntda Tie,
dw it ban beos; deep revines

teit patate chauite

1338 e forusts, spakling streams and
taop-rite ctunade
714, FreahasdorLde
30
GIN Histonical oubdodd nereition area
under the Nitional $hrine
34 Fonnerty part of Tirad pasy
historicat and supelb narurd scenery,
malnkdnous terun, oool cdunate
with banchrark of Wodd War I
B1%  Springs. caves, tock forautions
1316 thistonical Paneramic
10,817 Exteisive shoreling with sandy

beaches adeal for swimming eodful
fishes revreationd resort

92 Medicind hotsprings ant bealth
reson

1676 Tbmnd groups, esoat, Kanst resideee,

albmirastered by PEA

(192, Mult-chanbered caves: deep
{4,136) canyons, rock foomatings: beab Rl
slreum, feovestinnal resort

2,018 Cathadral the caves: exgisite rovk

forsntion: natuwd swinuning pocl
¥ Erccted in honor of the Wi &ar I
Seath marth partiviparis

(371403} Revsnant of pabucd forest. natura
3 3703 seonje spol rareation A rasort

(2356}, (forests streams and Osprngs s
86 swimming

N7, &istofca where Pact of Badena

£9 82,3987, (3062) Balo was signed), limestone

(P17 E9 foptration; Gived, remstants of
%659 dpterocap forest

B SEV IS (197 8), Man-made lagoon, mini-aow,
sefiesof 1986 5% plyproends, pionie arew;

Rauk REGION LECATION
_ LEGISEATION
Natona CrosumaThl CAR  Roymed, Ahm Froc 1305
Pak
Rosotace M Deta CAR  Along (e Boguio-Bontoc Proc 65, Diwc
Resvrve Natienid Roat, Rerguet, 634
Mg and M Provines
Resource M Pudog CAR  Bagsias & Kabayan Picg 33 LNVEY
Reserve Benyguet, Klangan, 1fgac
and Kegyupa Nueva Vircaya
Resovroe  Budhabasang- CAR  Balbadan, Kdinga Apayse R A 633, Proc 172,
Resenve Badhal oy 1357 RN
Protestod  Pupay Lake 1 Papay, Ihooes Nodte RA SGLPD 216y,
Lendscapel 1554 G178
Seuseige
Bashuml Tirad Paxsl ] Cervigdes, locos Sur froc 2H, Puc AN,
Monument 133 #2168
Baturd Berang, Pass 1 Carvantes, locag fur Pyov 55 L B3]
Moptament
S Puyt Springs 2 Bagw Webela Mo 127 16833
Niturd
Reserve
Nihsd MNeothusn Luxn 1 Sta Aaria & Nigvacan, Trog 132 Ta63
Mogument  Feroos 1) Hoeos Sur
Proteded  Ageo-Thaoais 1 Azoo & Rosarin, LaUnion RA 4550 & 1965
Landscape
Seascape
Steict Mk T Sjuing i Managhran, Panginan Prog 612 30
Nt
Reserve
St Fhindred Istands i Alwnines, Paygesan fce 1816 1379
Naturd
Resorve
Strict Crllso Cane 87 z Penablanea cagayan Fiec B9, (Nroc T35,
Tishral 115 &29.91
Reserve
Seict fenafungao 3 Gapan &Cen Tiuw, RA 10O slee?
Naturad Hueva Ecija
Resone
Natural Cupis Oeuth AMach 3 Capar. tadae RA R EiL52
Monument  Monment
Resource M Agayat 3 Araydt & Mg dmg Proc 551 Pioc 52333,
Reserve Fasipenya 3 & 1637
Strict Aurors Mononn 4 Boagahon Nueva Eajs and Proc 279, Frec 1§03,
Walurd Bl Quean 44 211°41
Reserve
Naturd Biak-nabats 3 San Mipued and Depa Proc 2 Z.",. e 1157,
Rfcnuent Feanedies Tanidad, 2204, Mo B,
Bulwan Froc 401 1158
Kapucd Park Quezon NCR  Diliman, Quezoa City, Psoc 4Y; proc
Mernoral Niney Dndipan, Quc 2vn Cily 102 MNR AL
Aquire pats and Orbio 4
Wildbfe Napwe
Cerer

raTetonal wea

‘THE NIPAS (3) (7/15)

EXAMGLES OF FLORA AND
FALNNA

{Tactont grandis), Hiowks, owls, fincles

Prae forest Pions tnsulasis a3 dominand
spavivs, Swiltz, swcdlowa, staling,
royR and deer

Erwerf bunbacs (A ninohnans
nitakuyamensiwk Fias inswlans, Chogd
£ty (Crataroumys schadenhenginh

Dredominauly pine Becs

2ehra dove, panted geel

e and mossy forest, hats, wild cata,
metutor bzaed, squimd

P amd mossy foresty, Hawds, duves
ducks, frwhes apd wild boay

Lowland dipterocarp Togest, Wil pig,
door, monkey, binds bakging le the
funthes of Ralid-s: and Coliuchidn

Molve (Vita sp Foret, the ratiog
rasstands wnder cuitbvahond

Pasically dstted ecrsystern, no
stgnefiont record on divericy

Nahued growth dipterocap forst with
porton coeverad with grasstands. wing
pis, wild chicken, homhdls, cobido

Linestope Forest, buds

Rubiacese, pataceas, molave {Vitex sp )
and Rarna (Presccawpus) $1 hards and 13
neutgTals

Dhptaticiaps, molave, ratta, G,
mankey, reptles, binds

Dusturted very Gmited nforuition en
fama

Teak, qarra, firz tree ipd-ipil, deer, wiid
boar, snafes, wild ducks pigecas

Covered with dipteracarp forest, dear,
mositor ke, lemor, sheew buds

Mibirghany, (Rauhinasp ), P
(Dracentomelon diw), Thig (Ficus nota)
wid Loy (Flanchonia spoctabilisy;
Fhil dewy (Cervus 5p ) Bats (Fadiwidy
spp b Fhalippine morkey (Macaca
Fadalais) and Plalippese mallard

Manmuade fooest, Enclosed in the Wos-
200 21 eghes. crowdites, Bons, tigers.
siies, ote




Fable 1-12 INITIAL COMPONENT OF THE NIPAS (3) (8/15)

EXAMPEES OF FLORA AND
FAUNA

T TERTARLIS

WAENT ESTARLISH- ARFA
N

MENTDATE  (ha)

WAME

REGION LOCANON SPLCIAL FFATURES

TEmita mant T

' iﬂrﬁaﬁg Playgrounds, pionic Man-made Feist, orched e
aress hiola Sansed, administered

by the Nationad Parky Dy cloprient

Comruttse s xark lo Manila Ry

gl

Mrutected

Mula Puy Beach NOR O Manfaond Pucay Cities, P ALF D 1951475, 365 Trosfaad under the alndnstration Mt Ray
Landscape’ Reset 43 Paranague 1088 Y7 10 e Pubbe Fslates Aunthodly
Searoge
Poteted  Tadld Vatoano Tland 4 Ratwgas e 238 2267 (§%37) Famous & protirciqoe active Ceassland and patctas of forest
Landicape 83 vulacapo within 31oke, 3 umque spaTew, woddlpecker, ete
nuturd phenomensn
Resource  Miy Pdaypay- 4 Temate and Mamgondon,  Proc 1594 W% 4000 Diptlerocap fopest Diptetecaps, kunagon ote dod
Resonve Marass na Gulad Cavite snduws, wild chicken, witd bea, hirds
Resowroe  Adr Mabohng #1 4 tos Banos and Calieaba,  Troc 552 roc 272033, 8260 03X Dipterccarp Forest Nbord Dxgtetova pd, §itdes, binls, monkeys,
Reseive Lapuzea, Sto Togmas, 57 Tabopatesy of LPLB curdocr raftah, vines, efc
Bat.gywas ot Bon mudspring, elc
Fiotetad  Pagsajan Gorge o1 $  Cavbdi, Lurban Daguna Pryeg 392, prog X2R33, 153 Outdoid pecrealion ava Wateralts
Landsoape’ 1551 FITE
Seascape
Strict Nanire M Banahaw-San 4 Magiy, Lanea Luchan Tiec 716, Proc 52048, (111333 Twin-nounton. Returdd sovrery” Rad Lanan. tangule, muys)is, Rthin
Resane Cristubal #2 Tayubas, Queron WS, ED 24 RO68, 21687 ), watsfuls diprerocp forest and viges: Giet raty, ats, wideats,
(31133 Y nystod] oaves spmgs rock repties and ggonad hzapds
% Fenationts and ovigerating dlinete
undetur
niined
Resouree Quean 1 Atnoean, Palre Burgos Froc 740 Proe W53, {538 08), Vupin diplerocap Lorests winding  Diptervcarps, Edospyvos sp. hombdls,
Resime and Paghdar, Queren b1 £ 540 83 road, dovp ravines, rock fomstaons,  Phal deer, forest kingfisher, sputted
superh scenesy word kingfistes and Ly limde crow
phdligping and e
Narord Pk Nationa Park E] Provinces of Laguna, Proc 1635, Exec LT (16319), Diptorecarp Forest, invigorating ERpterocisps, deer, reptiles, many
Wikihfe Sancraary Quenn, Fiz and Fulacan ©Or 192, Froe 196, &)0%% (31681} cdmisgte spodes of comunon binls
and Gare Presene roc 225 1¥108), 34681
I3 3188
Protectad Hindvgang Taldak 4 Antigolo, Rizd R A6 %1800 { Penicaea
Landscage
Resouree  Paool 5 Pasud and Dot Proc 657, proc E1EXEN {4225), Dapterocarp Forest, nahird swinming Hanging parabevt, cookatco, dond o,
Resarve Camanias Neale & 635 1¥11%0 521 pood, scwiie spots; recresfiona area  palin and malay avet, dipterocarps
St & Lupl Capianines
Suict Natare Libmasian 5 Libmasan, Canvine Sir - Proc 651 261 13 Beenes of cystdl caverns and Cooeput & othar agyicultural aops,
Resegve catarats with stadygmites and monifor beds, conod, swifls, bats cvet
stalactites cat
Protated Capemoan 5 Casamaean, Canarines Sur Pree. 29) F2NIR 347 Caves, pancoramic hills, superh Purruls, pardkets, gabinles, plgeons
Landscaps’ shonling rearcation s arcas ard owls
Seascape
Resource At Isigog 5 Naga, Calubanga, Puoe 293 7:7¥33 13,112 Home of Negritos, gorges; Flying fox {Harpiocephala harpyia) bats
Peene Firandoc, Goa, Thgaon wiondafil canyons, deep pnvines,  Evfurina cydotis), Plobppine cobg,
arvd Pult, camannes Sug widerfills approximuteddy 40 meters,  moerkeyy and paoty
with naiwral swimuming arez;
dipterocarp Forest, endemic wildlife,
invigertng dimate, supab scenery
Stryet Nabure Mayon Volooo 5 Camalig Guinobgan, Proc. 232 HAYIR 5459 Famous active volemo with almost  Dwaf troes, grasses and fow
Reane Libon, Ligas, Maddpot & perfect onne; hot springs, ek dipteracarp e, rany tindy, Wild pig,
TFahaoo, Alray formations, superh nabord somery  wild cat and wortor bzard
Srict Nature Bulusan Voleano 5 Casyniran, bavelona, P 811 &35 3,613 Famous craler, minerd hot springs,  Kingfisher, woodpecka, hawks, zzbma
Resmye Trosin & Juhan, sorsegon peculiar rock formations 2 green imperial pigecns
Resourve  Thwit 5 Tawi, Adbay Fioc 47, Froc 739 HitSd, 17161 Geothermal Reseryation under NPC Limited informiotiva b fiura and fauna
Remave &40
Nt o Olongapo Nav S 3 Olongapo City, Zaabals  Proc 478 12268 9 Open spaoe with stvam within the Distarbod. highly insighificant as &
Botic Ajea  Bose Penpetos feart of Cbongapa City PoserVe
Protected  Roosevelt 3 Hamosa & Dindupthn,  Proc 567, Mroc 233, (I,ﬁﬁi Oiptorocarp forest, nuturd sprirg, — Diplerocapn, muahogany, fara, keow, .
Emdiope Bt an 508 121763 3,338 rearcationsd resort qualls oncles y.
Fustape
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Table I-12 INITIAL COMPONENT OF THIE NIPAS (3) (9/15)

NAME

REGIMN

LOCATION

WNied | Bt

Moaumnent

Fruteued  Nrgw Lake
fandscrp’
Seanege

Resonree
Reserve

Afts Tuht-Haco

Strict Mg B fabog-Putian
Raserve

Fesource AR Candaca

Rosierve

Wabuid Pk Sohot:n Nuturd
Dedge

Wildble K ipnit-Bdinaay e
Sty
Nuhurd MucAgthur Landing

Aonument  Omekds Pk}

Stnd Mabure Mapagnao
Resarve

Resourve () Spring
Rasarve

Wildble Egah Sduduna
Sanctuary

Syt Blature Taklong fsland
Resarve

Protected  Sadlog
Landscapa’

Seasuape

Naturad Certral Ceba

Meonument

3

teanesa O, S,
Abncay pdi, [adanga,
by g Morong, Ratan

Majan Pelaand Victoda,
Cterdad Mindors

Sy, Ouvrhdent
Aindero & Bongabon,
Orient windor

Dangle & San Frigue,
flada

RegoLaCudota, ln
Custeluna Miuvia,
Canlan, Fan Carlos
Weyros Ovaident 4 and
Vallehiontosa Negros
Oviental

Pasey, St

Baybay & Abuyoy, Leyte

Palo, Leyte

Buraoen & Lo Paz Lot

Omnog City, Leyte

Carmen, Sierre, Bullones,
Valencia, Garcia,
Hlemande 2, Duidan, Bilar,
Datyan, Bohol

Guin e, Nledo

Ceby, Cebu

Balamban, Teledo City,
Cetm

ERTARLIR
MENT
_LEGISLATION
Pioc 24 Prog
3 Paoe 1938,

Poc 192

fioe 292, e
335

RA &233

Proe 60

Prec i

Troe 142

L3

P 289

Proc 161, P

12

Proc 129

Proc 523

Piee 56

Proe. 202, Prog
835-A

MENT DATE

ESTARLISH-

ARFA

SPECIAL FEATURES
thay

FXAMETFS OF FEORA ANC
FAUNA

1218
41865,
22480,
12087

L2758,
1:35¢q

14970

Glys)

&R

1935

41637

rixn?

£2137

13T,

221673

ke 1)

8%

4711738

91537,
3

100, Testofion, troipeal manist focast,

Loseanal, Fidiam g\-hrna_(TLn:JE .

(2783)), wiralally, with Sndy beaches alony, sepim and bamboos; Earbdl, quast,

(233533, e ol e
bAYAL

(Z1655), Freshwates L, dipterocap Rorest

1645

3415 bt of Lemoraw [Pubidos
windongss X, Baderd grasstinds,
dipteragap Farest

854 Presence of "usok” a noturd kole

where ran waber peronlates; caverns

Springy

24558 Picturesque cone of the active
vobean;, watesfally, hotsprings,
gorges, fock formations, visgin

forest, cthedri ke cave, diptarogarp

forext teeming sk wibiife

340 Miturd stang brdpe, other ik

foemations, winding Schoben siver,

woodpeiker d gpasow, s, dear,
Lita

Coconut, ranbutuy, ooflee Yoast bittan,
caltte cyret, 58 waphen

Fippiles of the Dees are Leguminas e,
Eirphotinecae, Dipterocapace e and
Anweanbaces, pigecna, homtalls,

g4 Ay, ywiflets, Kinefisher

Ooe, molave, antipals, nams, tedk, bats,
swifls

Sanggwna (Dendobunm anazuying,
pitcher gt (Nupenthes spp ) and
styghom fern (Platycesium stouh),
Spottod door, wald pigs, Fhilippine
nockey, fopliles and lizals

Dipterocaps are the donsnatn spedes
comhined with the fmdics

cathadrad-tike cave, dipterocarp foicst Anacardsaceae, Morceae, Sapindacune,

tewiiing with wildlife

353 Howne of bots and swifls, caves with

g deposily

7 1 Gstopcal, extensive shoreline
regeationd

635 Rock formuion, peacefil kabus,

Pwnanic VW, diptarosam forest

272 Geethepnal Reservation unde NEC

2023

Lt peronining forested portion of

devs hounbill, Gant scops owld,
Phdlipirine gagle

Pulin civel, wildd pig, philippinz
macague, septdes ke menitor Szud
Oaranas sabvator) and Lo hude
{Cyclerysanhionensis)

Calxluchi, American Toses, gom
yelow furanese bushes and facarthir

ERptarccarps ¢ g Snorea acgrosensis, 5
contosta pudiogany

Flying lemue, Fhilippine lasier,

Bohat Esatnd, Home of Flying Letwr Dipferocary sp, mossy Forest,

Philippine Tarsicr, Mossy fozest

1,143 White sandy beackes infureufing
cives and coral reefs, bwd Gujor

sty surrennded with 46 ishats

896 Caverns, walahole, wonderfid

philippine cocketon, Philppine Eogen,
wild pig, Moy civet, Philipgine palra
dvet, Monitor Brad, grom inpia
pigeon, blackbacked coloto, Thilippine
a3 owl saeech owl

Rabbit Bsh (931 spavics), sea grass,
ivertohinates

Molawe iwes, pine, Diptarocarp specics,

scenery, ferapeate chimate: histotical Sun bid (Neutaring Jugpulais ), swiflet

{Collocalia esculerita) Bulsul
(Pynonotus goiavia) and wagtal
hlotacilla cinarea Fobusta)

{15353 5 Whage Presidert Magsaysay methis Cinammonium cebuenis. Celeto,

8y, Bay death
11894

sunbird, black shana, stafiog, whste
eye, prod chat, Kinpfisher




Table I-12 INITIAL COMPONENT OF THE NIPAS (3) (10/15)

FSTARLISH- . |
WANE  REGHW LOCATION MT el "‘(':f ;‘ SFECIAL FEATURES ikt AND
, - raistanon 0 T ;
aldipe 7 Carear, Cebi RA S5 MR 1772, Undely Cold and bolspradfy fueadiond Mihogany, katoan bangicd and
Mikagnan-Maigt Adm Or Np 32 L3038 minad, nsoft, caves idaoonneted and ornamentd troes, actea duve, it dove,
10t Springs 53 clurderized by stdagmites and pointed quadl, gocke elive backsd
stidactites sunhiad, swallow, plossy swififet
Stbet Nature 5t Pand 4 Puerto Pincesa, Pavsan Froc 835 3N 1901 Undergroind siver Dacontoelon &, Diospymes spp and
Ruserve Sobdeirarnen Rover Pometia primala, Philippine mockey,
maiind buddens (ibon birds), pacific
recfeyyels, philippine cockaloo, tadking
Strint Nifare Tubbataha Reel 4 Cented Suli S, Pdawen Poe 306 bS] 13,200 1hgh diversity of reef fish amd Faana Brown bootdes, Red footed bocbics,
Resene dwerse eord (48 coraf geneid, 319 bers, Comumion edily, Seoly taa,
fish spucies, 40 fish fonilics), oond Crested tam, Euphorbia sp , macro
cover (MA8-80%). Two atolls g and seograsses, Tridiaid cams,
hielinet shells, bk fip shadk, mianta
rays, eaple Fays, nuwing turtie
Nidurd M Brjo ARMM  fatiofd aed Talipwy, sulu - Pioc 261 . 2IR3Z M Histercd owy mowtdnin felo,  Fo data pn flora and Tvna
Aanuzed sulix
Napnrd Razd (Peipitand -3 Crapit an, Frushaang M. 616 LW 19 Whore T Jose Risd wis exled Saluno (Wangifers casia), Tpd,
NMopue:d S ENUE BEARCRRR Prafppme bulbe], galeto, mocdng dove,
Protedad  Reden 9 Lamijtan, Bestan Proc 45T, Thoe IV D276 (GI51% Walerfulls: natural swinuing poot,  Dipterocaps, Peducarpus, Pundanus,
bandscupe i3t 3300 vigsn dipterocarp Torot moist forest, wild boir, phyton, grevn paroits,
Sescape ghundant wibillfe invigorating hanging pardiects, woodpockers, culs,
clunate ook, Plalippine engle, Lursive, gant
soeps, owls, efous homtall, Flolppme
Poteaded  Sta Croz Isands #5 9 Zundoangs Cay Mroc 651 Toc 2475, Undeter Also ooverad by Prockanation 1901 Beadh forest, nited infonnation on
1 e g’ 181 171978 niinad  decloing the area as Towist fone fuuna
SewRCHpe and Manne Resenve under PTA
Beach areas, efc
Wi A Kitay)ad 10 Manole Foich, Surtuln,  Pioe 677 121400 33,297 Hatatal of Philippine Fagle, vingin - Diplarocarps, Podocapus
Sty Impasngong Malaybaduy, ipherocarp and sroasy fore?, philippinensia, Kleihiovia hespita,
Lantapan Taldag, composad of range of Phiippine eagle, serpant eaghe/
Bupergen & faboaa, mountans Jwidh feahires such as. Pehniiny bate, hoasdbill, finches, mynah
Bukactoen waterfalls small mewritain ke,
caves and ek fonnation
Suict Matare M Malindang NP 10 Oroquicla, Oramis City, RA 6246 61%7] 53,262 Has many high peaks and inlact Almaciga, Catrnon, Pdion Bintinga,
Reteie & Witenhed Caluntia, Bonifstho and forest eover i for moustainvering Gubas, etc, Higonoy, Lingtong,
Junenez in Miswnis and ratire cheervation, climate good Pugahan, Aribong, Liveworth,
Ccovlent d and Fambonga for rebaxation, eyabe; Fike in Lake Kaningag, Xapok, Mayana, foma, Phil
Duminagot, Eiboton Valley, nany  tarsien, Dying kemur, dewr, fiying
big fivers and beautifisl sceneries. sqitirzed, deer, macaque, witd boar, Pulm
Dijsterocurp anossy faresd, pine aves, Tinggdong, giant fiying fox. <tc
rainforest
Suwnt Nanire Manit Hotsprings 11 Compostels, Duvan e 43 121257 1AM Mediving hotsprings, dipterocury  Diplerocarps: no record on fata
Resene fopest, rock fonnation and cold
Wit Pack M Apo #8 1 Kidapawan, North Piac 3%, Proc 35 $97W6 S EGG (M900), Volcartc mountdn, redk formations, Frying hamur, Philippine menkey, wed,
Cotahdo & Guimga & Sta (72813 3 waterfDs, tnourtain Sakes, medianal pig, Flalippine deer, Philippine eagle
Cruz, Do 9y holsprings, home of the Fhtt, Eagle, Diptarocarps (84 eoardelspp. of birds)
Tt} diptaocop forest, the highest peak
v the Pl
Resotvge  Sarsd Mowntanl  ARMM Mouwwi City, Lanae dof Sur R A4190 565 91 Panoranic mountan, forest rich with Pigeons, huwks, snnkes, bards
Reserve interesting, wildhife
Resowrce  Runghwna #3 ARMN Ranan, Lanso 43 Sur RA 4155 1563 ideter Buratifil sparkling, stresny, vigin Figeons, hombills, haowks, auw,
Regotve niined  forest, invigrrating chante Ienyfishers, ooles, parots, wild bear,
snakes, Hzards, does
Protected  Lake Dapan AFMAL Pualas, Lanao ¢ Sur R AN %565 1,500 Sovnic Lake, poeational Cintt scops owls, wondpeders,
Lamtscape’ pigoons, hormbill, purels
Sosoge
Froteded  Lude Behg ARMM Bhutig, Lanao 3 Sur R A4 565 66 Recreationd area, swinuning nsor,  Diplerocaps, hombill, parots,
Landscape’ invigorsting clirnate woadpockias, Plubppine menkey, wild
Sesudpe dudas
Poteted  Sabhata #9 ARAMM  Lwnka Bupanibao, Lisiay R A4E0 5565 Undeter Basin of Gatd fivar, pesuliaf sock Dyptesocirps, various omdids, wild
Landscape’ & Sur mirad  fonmations, somic lindsege Fickens, hambill, dece wild boar,
Soncape snakes

-84



Table [-12 INITIAL COMPONENT OF THE NIPAS (3) (11/15)

e
ESTARUSIE o craraisi ARFA

. 5 ~ y - any oL EXANP ES OF FLORA AND
HAME REGION LOCATION ln}:wﬂ-Nl' MENTDATE (v SEECIAYL EFATURES FAUNA
Prototed  Patuwurga ARMM Sg;\;;m’\ll aaded e R ﬁﬁo [T ‘75(‘]4 B .Rcu'o l’.'i\*l!ﬂ‘l’\'i\\ﬂ h Heivns, wild e (*ng‘{u-?_u;;—__ o
Landscge
Serict Motre Mado Pdspuisig 12 Awang, Coldbady RaA%s D500 4% Modcinad botepring, mrd Southain side is oige® wnd esturd ol
Reserve swimondng poilapd healthresont plaited with coconut arvd other
agrralticgd eraps, owls, parrots, wild
. e - N e Auks Phibppledex |
REMARKS. Alsoentered  Site Area Count Ragion
ntatilelty  count

K1 Uinder the jurischetion of other geyerTament agensies none ful] [ 8]
¥2 Amended as Pyoteuted Area Liodscape-Seascape by wirtue of Proclatdion 416 dated 29 9 trans- Arygferred 2

Fure [9M foref
#3 Newly Prochimed o Nahurdd Pak 9 Iransfn tranferred 1
#4 part of the initinlly defined site has boen plved winler the jurisdiction of WPC by vistue Pt i3 undelernined

of E0 224 duted 14, Tuly 3097
#5 Purk has been prachaimed as Frotectod bandseape pone it £
#6 Landuiape jurisdation of other governmpent agepcies wlso prodkdnied o8 atousist ane 1 split undetertiunod 9

and marine resave widef Procleteation 1802 dded 1978
#? Preckimed both as Nution:d Pk aod Wittershod Reserveis & sphie split 1]
#8 part of the (), has been paload under Uhe jusisdotzen of O of Frocla nation 553 dared 30, n Full il

Lanwary 194
#9 Also prochumed as Bourd Park
K0 Undor iz jursdition of other govenanent agenaes area) nena full full ARMM

Source PAWER
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Table 1-12 INITIAL COMPONENT OF THE NIPAS (12/15)
(4) Distribution of Game Refuges and Bird Sancluaries

RIOGEOGRAPIIIC o T e et Angaiene e DATE T
AE FGION ON F. PROCTAMATION NO.
ZONE _ hawE _ RECION LOCATION AREA (ba) ‘ N pstaBLISUED
D ¥ Magapit (Natural Park) 2 Callaa & Gattaran, Cagayan 4,554 Adm. Order No. 10, SNSAT1 22885
Proc. No. 839, Proc. No, ; 420076
2 Salinas Dier Refuge 2 Salinas, Bambang, N. Vizcaya 5,565 Proe. Ne. 33, Proc. 240 11729228,
(Nafural Park) 1272858
E 3 Lake Matimanga (Steict 1 Candelaria, Zambales }2 Proc. No. 1949 IR0
Nature Resenve)
¥ 4 Calavite & F. B. Harrison 4 Sablayan and Marmburao £40,000 Fxecutive Order No. 9 142820
(Nataral Park) Occiduental Mindoeo
1 $ Olango Ishand ¥1 (Rescurce 7 Sta. Rosa and Panganan, Lapu- 920 Proe. No. 902 5/E492
Resene) tapu, Cebu
) & Calauit (Wildhfe Sancteary) 4 Rusuanga Istand, palawan 3,400 Proe. No. 1578 83176
K 7 Palawan #2 {Resource L) Palawan 763,399 Proe. No. 219, Prov. No. /267, 3868,
Resenve) 330-13; Proc. No 1232, 26774,6/1975
Proe. Wa. 1410
h 8 Lake Buloan (Strict Nature 12 Koronda), Boluan, Kidapaw an, 6,300 Proc. Wo. 56 121726, 1211126
Resenve) North Cotabato
REMARKS: Abso enterd in table(s) Site count Arca count Region
1 Also proclaimed as Tourist zong and Marine Resorve by virtue of 7 spit split 7
Proclamation Ne. 1801 Jated 1979, RAMSAR Site
2 Also proclaimed as Mangrove Swamp Forest Resenve, 6 spht spht ] @
covers other profectad areas

Source. PAWH



Table 112 INFTIAL COMPONENT OF THE NIPAS (13/15)
(5)PROTECTED LANDSCAPE / SEASCAPE

NAME

LOCATION

REGION ITEGISLAYION  DALE ARFA (h2)

SPECIAL
FEAL U‘RF.S"RF&I;_\RKS

¥ Penablanca Protected Penablanca, Cagayan 2 Proc. 827, Prow,  072-16-35, (192,000); Malti-charmbered caves, deep
1.andscaperSeascape’ 116 06-27-94 4,136 canyons rock formations;
beautiful stream;, and
recreational resort
2 Palaui Is)and Protected Sta. Ana, Cagayan 2 Proe. 437 08-16-94 7,413 Tervestrisl and Marine
Landscape-Scascape Fcoyystem
3 Batanes Protected atanes gropu of islands 2 Proc 333 02-28-94 213,578 Terresteial and Mariae
Landscape/Seascape Ecosysicm
4 Masintoc-oyon Bay Marine  Masinloc and Oyon, Zambales 3 Proc. 231 03-12.93 7,568 Coastal and Marine Ecosysten
ICSCTVES Mangrove, seagrass and coral
rocfy
5 Pamitihan Protecicd 4 Proc. 901 §0/10:96 66,000 Cave Foosystem
6 Taal Voleano Protected 4 Peos. 206 10696 62,292.00 ake and voleanic ecosystem
Tandscape
T Apo Reef 4 Prov. §6% 9696 15,792.00 Matine Feosyatem
& Mt Guiting-guiting Natursl  Cajicdocan, magdiwang and 4 proc. 746 2/20.96 ¥5,265 Tervestrial Feosystem
Park? San Fernando in Sibuyan Is.
9 Sagay Profected Islands of Molacabos, Phiutay, [ Proc. 592 06-1-95 28,300 Terrestrial and marine
Y andscapes:Scascape Matabas & Suyag & ecogystems, mangrowes, coral
surrounding recfs and rects of reefs and seagrass beds.
Carbin and Maca
10 Apo Isand Protected Zamboanganila, Ncgros 7 Proc. 439 03-62-94 63] Coral recl ceosystems,
Larndscape Seascape’ Oricatal terrestrial and marine
11 Guivan Protected Guinan, Easdem Samar 8 Proc. 469 49-26-94 50,448 Terrestrial and amrine
LandscapeSeascape’ €cosysteme, mangroves, coral
reef and scagrass beds
12 Siargao Protected i0 Proc. 202 10/10:96 278.911.00
Landseape/Seascape
13 Pujada Bay Protected Mati, Davao Oriental 13 Proe, 431 07-13-94 21,200 Coastal and marine ecosysiems,
Landscape/Seascape scapgrass, mangrove and corsl
reels
13 M1 Apo Natural Park it Proc. §82 972395 72,112.00
15 Mt Matptum Protected Tupi, Tampakan and 12 Proc. 552 (03-20-95 15,600 Piverse biological resovries
Landscape Polomonck, Scuth Cotabato,
Malungon, Saranpani
16 Sarangani Bay Protected Maituon, Kiamba and Maasin, 12 Proc. 756 11396 (215950) Marine Ecosysteen
Seascape Sarangani
FEMARKS: Also enterd Site count Area counl Region
. intablo(s)
1 Covers former Callao Cave National Park 2 full full 2
2 Part of Sibuyan Istand Mangrove Forest Swamp Reserve [ fuli full 4
3 Oniginally covered by Proclamation 1801 7 full full 1

Sowrce: PAWEB (996 December



‘Fable [-12 INITIAL COMPONENT OF THE NIPAS (14/15)
(6) WILDLIFE SANCTUARY AREAS

NAME [OCATION REGION PROCIAMA PROCLAMATION  ARFA
N . ~TION NO. DATE .
Natural Park 1 [sabola {Monte-Alto Tiber Fchague and San 2 120 June 19,1937 1095

Resource Corporation- parcel 1 and Mariano, isabela

Wildhfe 2 Patanan Witderncss Arca fsabela 2z LOL917 and  August 22,1979 and  undetermined
Sanctoary o7 Septembar 7, 1979
Witdhfe 3 Islznd of Abbijaban Ragay gulf, bondes 4 2151 December 29,1981 430
Sanchuary peninsula in guezon
Wildhfe 4 Istands of Baset, Quinataang and  Camarines Sur 5 2151 Decerabes 27,1981 106
Sanciuary  Malebungot
Wildhile $ Istands of Guinauayan, Nato, Asid Guif in Mashate 5 2151 Decomber 29,1981 141
Sanctuary  Chico and Pober
Wildhife 6 Tdlands of Majaba and Sibuyan Sca, Mashate 5 2151 {Xcember 29,1981 18
Sanctusry  Napayauan
Wildlifs 7 Jstand of Damgpalit Samar Sea i Masbale s 2151 December 29,1981 wndetermined
Sancluary
Wwildtife 8 Istand of hantayan Vizayan Sea in Cchu 7 2151 December 29,1981 undotenuined
Sanctuary
Wildhife 9 Tddands of Catiil, Colangaipan,  Caniagao Channel in 7 2151 Docomber 29,1981 210

Samctuary  Lomislis, Tangangdio, Tifinan ard  Bohel
the Islal of Pamasuan

Wildtife 10 1stands of Budianany/ Cebu Strait in Bohol 7 2151 Ducember 29,1980 196/ 19/ @
Sanchiany  Bugatusan/ Pengan; Cabgan, undetermined;
Canconstino, Tahaon, Mazgpil and !

Islets of basilzn of Bugatusan, undetermined,
hayan, Inanoran and Poom Point !
Wildlife 11 islands of Nanaon;/ Rasaan;/ Camotes Sca, bohot 7 2151 S99/ 143/
Sanctuary  Saagy Tambuy/ Bambanon 45,7194/ 67
Witdhfe 12 Island of Pandasan Davao Guif, Davao del 11 2151 Decomber 29,1981 undelermined
Sanctuary Sur
wikdlife 13 Islands of lamagon, Cepayva and  Panag bay, Surigao det 13 2151 Docember 29,1981 undetermined
Sanctuary  Caoheto Norte
Wildtife 14 Istands of rasa Hinatuan passage, 13 2151 December 29,1981 undetermined
Sanciuary surigao del norte
Wildhie 15 lsdends of Siargao, Poneas, Dinagat Sound, Surigao 13 2151 Deeember 29,1981 undetermined
Sanctuary  Dahican, Tona, laonan, Abanay and dol Norle
Wildhfe 16 Islands of Awasan, Cabikin Awasan Baw, Surigao del 13 715} Docembor 29,1981 undctennined
Sancivary  Capaquizn, Sugbuhan and Norte
TOTAL 3297+
Source: PAWD 1996 December
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Table 1-12 INITIAL COMPONENT OF TIHE NIPAS (15/1%)

(7 Distribution of Protected Arcas declared through Administrative and Memorandum Order

mOGRG. T T
GRAPEIC NAME CATEGORY REGION LOCATION ARFA(IIAY  DALE LEGISLATION
_JONE e
C 1 Minasawa Islacd Ganie Refupe and Bird 4 Petnsnangan, Quezon 4 21861 PEW Adm Ordes No. 7
Sanctuuy
G 2 FI Nido Marisic Reserie 1 Eit Nido, patawan 45,600
3 Sampunong Dole Game Refugs and Bird 6 Jsancza, Sara, lloilo 52 1987 RFIYs Admy. Order No.
Ranciuisy 25
4 Lake Panao Game Refuge and Bicd 7 San Francisco, Pacijan, 180 §B224'65 Adm Crder Nood
Sancluary [sland Camotes Group,
11 5 Imeldalake (Lake  Tourist Resert ] Crmoe City, Teyte 2193 6272 Memorandum to DANR
Franan) fromm the
4 6 Panagatan Marine Turtle Sanctoary [ Antique 6582 AR Admia Order Na.
K 7 Ursula Istand Guame Refupe and Bird ] Rataraza, Palavwvan 20 473060 Adm. Order Na. 14
Sanctuary
§ Halog lstand Marine Turtte Sancloary 4 Palawan 6382 MNK Admin Order No
% Tancbon I:dand Marine Turtle Sanctuary 3 Palavan 6.3 82 MNR Admin Crder No.
10 Panata Cay Marine Turile Santuary 4 Palawan 6.8 82 AINR Admin Order No,
11 Kota Istand Marine Twdle Sanctuary 4 Patawan 6 8 82 AINR Admin Order No.
QO 12 Bancauan [stand Marins Turtle Sancluary 9 Tawitani & 882 ANR Admin Order No.
!= 13 Baguan {=land AMarine Turtle Sanctuary 9 Tawitani 6 B 32 MNR Admin Order No.
14 Ligausan Marsh Game Refuge and Bird 12 Dutawan, Liguasan, Seuth 20,000 12:1:26 FAO admy Order No.
Sancluary Cotabato 19
Total 14 127,749}
Source: PAWDH 1996 December
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Table I-15 DETAILLS OF DISTRIBUTED WATER IN MWSS

Revenued Thilked Waker
Wb 28T e H257%
m Undder rc,igif;iisn-(-'\ff-lafr - 8240,
Malfunction of Meters
Improper Metoes 021%
Improper Size 0.41%
Dhistributed Non-Revernve  Non-Revenue Water (NRW), Tampered Meters 1.49%
Water Weter (NRW3 bt Effectively Used Hicgal Uss T
100%% §$7.43% 22 34%4 Ntegal Connections 6.05%
llegal Drawings 176%
Operational Use
Fashing and Disinfection 8.98%
o Fire Fighting 1.20%
Lost [.cakage Breskage 20.90%
33.09%% Unspecilied Losses 14.59%

Seurce: MWSS Operaticaal Repot, Oct-Dieo. 1993

Table I-16 WATER SUPPLY CONDITIONS BY EACH SERVICE AREAS OF MWSS

CityMunicipality Water Supply Conditons

Conditioa (1) Condition {2)  Coadition {3) Cmditign () Condition($)  Score

Mamla not experienced fow prevaiting provaiting few
+ * 5
Pasay south arca north arca
: : 2.5
south of Balars  south and north
Quezon fov and Bagbag portion central central
* 4
Caloocan Fow in the north east west
s 3
Mandatuyong center rest
* 2
" All atong
e Las Pinas Manita Bay
M 2
along main
Makats found peedominant  roads found
* 3
Malabon partly panly
* 2
Marikina notth other other
+ 3
Muntinlapa by groundwater
: inthe
Navolas municipality
* 3
Paranaque mostly some portion
4 2
poriions
sdjacent to
Pasig Rizal provine  center and rest  center and rest
* * 45
Pateros . experienced expericned expericnced
* 3
retaaining
San Juan central portion  portion
. * 23
Taguig most area some portion  some portion  some postion
* 2
rest of portions along
Valenzuzla penly municipality  the main read
* ¥ 35
Water Supply Conditons
(1} Ko water in daylime (2} Tntermittent. Low pressure

, I . (3yLow presaure; 03 psi (4) Moderate pressure: 6-15 pst
==

(5) High pressure: more than 16 psi

Sorce: Study on water supply and scwerage master plan of metro manita in the republic of the Philippincs,
Final report volume T supporting repont, JICA, Feb. 1996,
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Table I-18 LIST OF DAMS

Number

Name of Bams | & Protected Area | atitade &:mg—n—\ﬂc - chinn—"—wiw TThovines B Kiver
K MamgDeposite . River System

11 Cun . B RIBOYI0N E120-5057  WRRI  llogosNode,laoagCay  Lacag
12 T L NI8-0645°, E120-5023"  WRRU  Tiocos Node, Laoag City Laoag o
13 Gasgns HI3-0433% EN204704"  WRR1_ Tlocos Worte, Lawa City  Laaag -
21 Palsiguan . NIZAX45" B120-4391° WRRT  Abra _ Tineg B
22 NuevaFra 4 - WRRE — MocosMote Lanag
3-1  Bimongin i N174500 E120-5200°  WRRL  Abna . Abra Biranpan
32 TinegWeir ¥ - WERI Al . Abra .
4 Supo NIT2Z2, ER040 WRRI  Hovos Sur/ Abre Abra Abra

5 Apbobe # NIE203, E1 107 WRR I Kalinga-Apayao Abuhsg Apayao .
& Gined ¥ BIZOSIEY ET2E.4536" WRRIT  Kalinga-Apsyeo Abulup Apayan

Y Bamky WIT54527, EN14%39" WRRIL  Cagayan = Caguyan Fare}

3 Chicolv &, 4 NIZ2316% EAR1-1337  WRRM  Kalinga-Apayao ~  Chice-Cagayan Chico e
9 Abuan # WI705054 E122.0303"  WRRIT  Kabnga Apayaa. _ Cagayan __Uagan

16 Mallig k2 & - WRR I Kalrpa-Apayaoourdain  Cageyan Maflig

O Siu#) X - WRRI  Mountain Capayan Sl

13 Matuno & # NI6-24907, Ei10326"  WRRIE  Nueva Viscaya Capayan/ Mopt  Maturo

13 Dida¥Yon # NI6I537, EN2-2641  WRRIL Quinno Cagaya 1Didu Yon

15 Makong Dum [ Nig3T, EN o 4y WRR HT  Benguet Asnburayan Malkong

16 Amburayan Dam # N16-36, E120-4) WRR U Benguat Ambureyan Amburayan

17 Bolec Dam Il & # Ni633, Elmgy WRR I Benguct P Agrn

I8 Mount Ceas Pum i N1632, E1 2047 WRR I Benguat _ dgna A

28 Tebbo Dum &. 8 NI&-1 5207 B1a0-43 WRR L Benguat Agno Apno ~
2} SanRoque &, # NIS-OTS547, E120-4100"  WRRII  Puarpasinan Apno Apno

23 Balog-Balog # NIS-255)% EJ2 2118 WRR I Talae Ago Tarlac/ Bulsa

25 Abaca &4 - WRR HI  Nueva Viscaya Cagiyan Casecnan-Abaca
26 Conwip [ - WRR I Quirino Cagayan Cazcenan

28 Umiray ¥ - WRRIL  Quezon Umiray

29 Bayshas ¥ Mi457 E1NDT WRR I} Bulacan Pampanga Hayehas

30 Maasim # WI3-00027, E121-02 WERRIIL Bulscan Pampanga Maasioy

3t Laban [ - WRRIIL  Rizal/ Quezon Agas Kalina

32 Kanan & # NiL44840%, E121-3042"  WRRIV  Quezon Agos Kanan

31 Sipocm &, 4 N34 El228)F WRRY  Camarines Sur Bicol Sipeot

35 Talisay # NI3-13, E123.2% WERY  Albay Bicol Talisay

36 Panai & NIF-1T585, EI222709"  WRR VI Capiz Panay Panay o
37 Bao & IN10-33'05%, E123-0018" WRR V1 Negos Oce Bapgo Daga

38 THog Mol & wNO-57, B122-5) WRR VI Negros Oce Nog -Milabangn Hop

43 Maludog 2 - WRR Vil Ceba - -

45 Rfanangadl &, # NIQOF3I, E1234757  WRR VI Cebu Mananga Mananga

42 Lusaran # - WRER VI Cebu Baamban Balarhan

41  Cibufo ¥ WERR V1] Ceby .
41 Tipodo Dirs Froject WER ¥)] Bcho) Inabanga Waig

43 Tumapa & - WERR X Zamboaoga Dcr Sur Turmaga Tumaga

45 Bulanog-Batang - WRR X Bokindon Cagayan Cagayan

47 Duvaod N7-3530% EI25-2v007 WRR XTI Davao dur Sur. Davao Davao

43 Davanfll . WERR XI  Pavao der Sur Davad Bavay

49 Davac NIR NT183 EN25-1850" WERR X1 Duveo der Swr Davaa Sumuwen

30 Dimulec N6-2020°, E125-29 WERR XTI  Davao der Sur Buayun-Malupgun

51 Pulangi HE 4 NAS700" E¥25-1600° WERR Xl Bukédron Pulangi Pulangi

32 Mapganoy Malti N6-7, E124-30 WRR X1I Sultan Kudarat Cabilanan Catadanan
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Table [-19 STRATEGY OF ECO-DAM

1.ake

ECO-BAM: Wanderland Meshed nith Forest and

ECO-SCHOOLERUCATION

Wlnvirpnmentat Assassmant
WFalow Up Manitorirg

[ Strateay ¥ 1 —_Acten | e
Expacence and Study tha BEco Mussurn WNaturs Obsarvation Masting
Matura Svelem

BPanphioy

Azt l e

Setting tha Rote and Sia of
the Related Facilities

Maximum posable considerstion
Cacadihes are 54

[ Stataer ¥ ]

HFehated Rood WMPiodection Site of Cam
Matsniat

R e e PR Y

are Tehzn when the qoute and e site of dhe reluted

o Acton

Minimezieg the Area of the
Ervirarurantal Crangza

[ Swatervd |
o Stwteevd ]

FPromgt Recevery of the
Temperary Charga

MRathtad Roal BRemaineg So
W Fost Water Sterage MTomaarary Road

Employ € plan, strocture ard method of construction hat pieumize the changa
of the Bving end prowing ersvisonmert of e arimals and glants

Aczbon l
B Denuded Land
BLand aRter the Tamporary Facilities Removal

s

Promote the prompt recovery of the ecosysterm when temporary chacpe is incarred

Strategy 5 ]

[ Astion |

Foduzirg the Ahnree Effact
Wren Permanent
Ervirgamantat

Chargais Conduted

Reduce the cach advance eifects

Weost of tha Living and Germirg Sita
MCutting off ths Living Sits

whaen pernanent euvirormental change is conduccted

[ Swatepve 1}

Fermatian of Now
Envireamant that Prazents

Livirg Spacas For Various
A m e

Fonn the pew envitonment and device the related Bedifies that pregent

l Action ]
v au

WParadse for Vadous Liirg Creatures
BRe'atad Facilitns

ving speces Foy vanous bving creatures

[sutem i

I Attion ]

Feduc e tre Soll Erosion and
Sell Frec'ptation Rats in thy
Resarvoir

W So} Proteztion and Watershad Managsment
M 52bo Dan at the Mouth of (the Influant River
WForest Fratection

WReferastation in the Watershed

Rediee the seil erosivn in the watershed ef the sesenas, and also reduce
the sudl precipitabom rate 1 the Fesenvolr

Furish the site fop visitors 1o expenience and stidy the autiae systn

[__§t_.'1'._ogy 2 ]

Bace Sits for Ece Tour

1

MEzo Musswn B5zhtssning Route
W2 zervoir

Chrackpo't for Forast
Entrance

Dam and reservair can Runction 2 the check point g forest entrance of visitors
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Part-1

Figures
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NI

Curvature Changing Point

n’.

Wet Length (m)

Flow Rate (m”3/s)

Riverfront Jalormativg No.16 (1997-1)

Figurc I-1  WET LENGTH METHOD

{inanver, at a site, for a species of fish, on a living step)

L_ .

Flow rate {cfs or cms)

Available Living Sile Arca
per Unit River Lengih

Riverfront Information No.17 {1997-2)

!, Figure1-2 AN EXAMPLE OF THE FLOW-LIVING SITES QUANTITY
RELATIONSHIP OBTAINED BY PHARBSIM
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Solid Line: Tune Series of the Living Sites Area {Calculated)

Circle: Bach Minimum Flow
Square: Ohserved Number of Living Fishes

Interrupted Line: Estimation of the Trend of the Living Fishes

Rivetfrout Information No. (8 (1997.3)

Fighre }-3 AN EXAMPLE OF A TIME SERIES OF THE AVAILABLE
LIVING SITES AREA OBTAINED WITH IFIM METHOD

L Baseling
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" b e
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g2 P Ty,
fiel i LA
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£ 71 P - :
5 . roposed Water Taking Plan
z A
21 Tt .
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z 2 L] v LA S e v T
= 00 31 82 91 IZCISSINA LT 2B IE NG

The Availalie Sites Units

Riverfront Information No.18 (1997-3)

Figure I-4 THE EXCEEDING PROBABILITY OF DURATION FOR THE
AVATLABLE LIVING SITES UNITS (AN EXAMPLE)
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liter per person per day
0 100 200 300 400 500 600

1 ]

O Toilet “
Kl Shower

~ Cleaning
Cmitdoor M Dish Washing
Other
M Outdoor

1390

Year

2020

Figure [-6 WATER USAGE FOR EACH PURPOSE
{CALIFORNIA WATER 2020)

CY1990(RESULTS) AND CY2020 (WATER ENVIRONMENTAL VISION)

1
Gallon/min
0 | 2 3 4 5 6 7 8
l : (RSN PSRN ARRD RN SRR NRYY ) l IIIIIIIII
Toilet (pallon's) D
Target |
Shower [ H Excellent
O After 1981
Kitchen Tap I &7giefore 1“9"_8—0
FLavatory Tap

Figure I-7 SAYE WATER EXTENT OF EACH EQUIPMENT
COMPARISON BETWEEN OLD AND EXCELLENT ONE
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Sctting the target level for the Water saved at the consumer level
domestic, urban, agricultural, fish Reslriction of the regional growth
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Selection of the menu

Scction 19.3.7
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Treatment Scheme

Section 19.3.3
Constrection Plan of each facilities

Section 19.3.9
Financtal Plan

Section [9.3.10
Pectease the water supply level
for some users.
No {Change the crop production plan
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Scction 19.3.11

Implementation Plan
Setting the tanfi system
Executive Organization
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Land Use Regulation

Water Conservation Plan
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