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• The resource• The resource
• Integrated Water Resource Management
• The MWSI project



The Philippines is endowed with 
abundant water resources...



However only 80% of the However only 80% of the 
Philippine population 
has access to safe potable water



THE 
COUNTRY’s 

WATER 
RESOURCES

• Land area - 300,000 sq. km.
• Annual Average Rainfall - 2,400 mm.
• Runoff - 1,000 to 2,000 mm. (collected from • Runoff - 1,000 to 2,000 mm. (collected from 

rainfall)
• Groundwater Reservoir - 50,000 sq. km. 

(estimated aggregate area)
• Principal River Basins - 421 (natural 

topography)
• Major River Basins - 18 (drainage area of 

more than 1,400 sq. km.)



WATER 
SUPPLY

• Surface water dependable water supply -
125,790 MCM (80% probability)

• Surface water mean annual supply -• Surface water mean annual supply -
206,230 MCM (50% probability)

• Groundwater potential 
- 20,200 MCM

• Total dependable water supply 
- 145,999 MCM

• Total mean annual supply 
- 226,430 MCM



The resource is not The resource is not 
dependable………… it varies 
with time and region and 
worldwide climatic patterns



MWSS serving the 
water needs of a water needs of a 
growing metropolis 
with a current 
population of 12 M 
people 



• In August 01, 1997, the operation of the system of 
waterworks and sewerage services was privatized 
under a Concession Agreement subdivided into 
east and west service areas.

MWSS 
Privatization

east and west service areas.
• The east service area was awarded to the Manila 

Water Company Inc. (MWCI)
• The west service area was awarded to the 

Maynilad Water Services Inc. (MWSI)
• Legal Framework – R.A. 8041 known as the “The 

Water Crisis Act” 
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MWSS 
Existing 

Water 
Supply 
System
����

3 Tunnels

5 Aqueducts
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Road Map for New Water Sources
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Background on The Laguna 
Lake Project

1960 – MWSS identifies Laguna Lake as in water source for Metro 
Manila for 2000

1970 - MWSS completes its Water Supply Development Plan to 
include 10 potential water sources

• Umiray River

• Kaliwa-Kanan River

• Pampanga River

• Taal Lake

• Laguna Lake

• Laguna Ground water



1990 – MWSS develops the following project plans with Laguna 
Lake as source of water

• 600 mld Manila South Water Supply Project (to serve 
Cavite, Muntilupa, Las Pinas, Paranaque)



• 50 mld Rizal Water Supply Project



1995 - MWSS identifies NIA Pumping Station as potential 
abstraction point for MWSS Project



1997 - MWSS operations were privatized under the scheme 
MWSS will pursue a water supply project for 300 mld 
(target year 2000)

2000 - MWSS completes BOT proposal requirement for 300 mld 
project using different schemes



Aggregate Land Area 382,000 has

Basin Area 472,000 has

Land Use Forest (5%) 19,100 has

Land Use Open (14%) 53,480 has

BASIN FEATURES

Land Use Open (14%) 53,480 has

Land Use Agricultural (52%) 198,640 has

Land Use-Built-up/Industrial (29%) 110,780 has





Total Watershed Area 382,000 has
21 tributary rivers
With only one outlet the Napindan 

WATERSHED

With only one outlet the Napindan 
Channel



Uses of the Lake



Fisheries

• Livelihood for 
17,000 
fishermen

• Potential yield • Potential yield 
approximately 
80,000 to 90,000 
metric tons of 
fish



Domestic Water Supply

• 1,300 cu.m./ day, current

• Abstraction Charge P2.71/cu.m.

• Previous water rights awarded to • Previous water rights awarded to 
MWSS



Transport Route

•5,000 motorized and non-
motorized water crops

•36 barges•36 barges



Irrigation

•230M cu.m./year for irrigation

•Potential area 103,000 has.



Power Generation

•300 megawatts of electricity



Recreational Activities



Waste Sink



Industrial Cooling



Reservoir for flood water



Land Reclamation



Pediastrum sp. Eichhornia crassipesEichhornia crassipes Therapon plumbeus
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Najas graminea

Pistia stratiotes
Bubulcus ibis 
coromandusCorbicula manilensisCorbicula manilensis

NymphaeaNymphaea
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Laguna Lake as a Water Source

Advantages

• The source is located 
right in the demand area

• No extensive • No extensive 
reinforcement transfer 
mains within the city

• The users will be within 
its catchment basin

• No additional 
dam/reservoir is needed



Existing Management Structures
1) Napindan Hydraulic Control Structure

• Built in1982
• Operated only up to 1985
• To stop backflow of saline and highly polluted 

water from Pasig River/Manila Bay
• Permits the control of • Permits the control of 

lake level to firm up dry 
years storage (even in 
dry years)

• Reduces maximum 
level and duration of 
flood and subsequent 
damages along shore



Existing Management Structures
2) Mangahan Floodway

• Bypass canals to 
Laguna Lake at the 
junction of Marikina

• Diverts flood discharge • Diverts flood discharge 
from Marikina to the 
lake

• Increases emptying 
speed of the lake by 
reverse flow



Existing Management Structures
3) NIA Putatan Pumping Station

• Water rights for 900 mld
• Only 5 mld is used by private development



Issues

• Quantity • Quality



Quantity
• Operation of rule curve
• Operation of Hydraulic Structures
• Resolution of competing users
• Need for detailed operations and optimization 

studystudy



Quality
• Lake is shallow
• Lake is about sea level
• Control on the salinity
• Minimum of 600 ppm chlorides for feasible 

treatmenttreatment
• Water pollution



Key Water Quality Parameters• Chlorides
• Turbidity
• Total dissolved solids
• Biological oxygen demand
• Total coliform
• Metals



Socio Economic Impacts of the Project� Conflict on priority use 
• Fisheries
• Agricultural
• Flooding

� Stringent pollution control measures



Access to fishing grounds Root cause is the
proliferation of
fishpens in the lake.

The conflict stemmed
from the assertion of
rights of small
fishermen who lost
much of theirmuch of their
traditional fishing
grounds.

From a pilot area of
38 hectares in 1970,
fishpens swelled to
about 35,000
hectares in 1983.



Fisheries over drinking supply
irrigation and water supply

In its plan to tap the lake
for drinking water supply
by the year 2000, the
Philippine government
constructed the Napindan
Hydraulic Control
Structure (NHCS) at the
confluence of the Pasig
River and Marikina River
to prevent saltwater
intrusion into the lake.

Pasig River NHCS

The fishermen and the
fishpen and fishcage
operators expressed their
strong opposition due to
the importance of
saltwater in the lake’s
productivity. The vigilance
of fishermen organizations
within the Laguna de Bay
Region surfaced during
this time.



Other Impacts• Geotechnical/structural
• Generation of sludges
• Cost of treated water
• Social acceptability



Sources of Pollution
• Seawater intrusions from Manila Bay
• Agricultural runoff
• Animal wastes
• Domestic wastes
• Industrial wastes• Industrial wastes
• Aquacultures



Alternative 1
• 3 floating abstraction 

structures
• 1.5 km gravity fed pipeline
• Booster pump station
• WTP at Putatan shoreline

1990 MWSS 
Schemes

• WTP at Putatan shoreline
• 0.5 km treated water pipeline 

to NIA Facility

Alternative 2
• 3 floating abstraction 

structures
• 1.5 km gravity fed pipeline
• Booster pump station
• 14 km pressure pipeline
• WTP at Alabang shoreline
• Booster Pump Station
• 1km treated water pipeline to 

South Super Highway



Alternative 3
• 3 floating abstraction 

structures
• 1.5 km gravity fed pipeline
• Booster pump station at Talim 

1990 MWSS 
Schemes

• Booster pump station at Talim 
Island shoreline

• WTP at Talim Island
• 20km treated water pipeline to 

Putatan National Road



Concerns:

1. Water Quality
2. Geotechnical
3. Structural/Foundation

1990 MWSS 
Schemes

3. Structural/Foundation
4. Electro/Mechanical
5. Social



Water Sampling
Location Map

1990 MWSS 
Schemes



Location of Social
Acceptability Survey

1990 MWSS 
Schemes



In 1985, the
government decreed for
the opening of the control
gates of the Napindan
Hydraulic Structure,
thus allowing the entry of
saltwater from Manila
Bay to Laguna LakeBay to Laguna Lake
through the Pasig River
as dictated by the natural
hydraulic regime of the
lake giving in to the
pressures of the fishery
sector.



Water pollution is an economic issue
Water management is not a 

technical matter 
nor a financial considerationnor a financial consideration

It is entirely a political issue....
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Seven extreme tropical Seven extreme tropical 
cyclone/southwest monsoon cyclone/southwest monsoon 
induced extreme events induced extreme events 
occurred in 1991 to late 2004occurred in 1991 to late 2004

Watershed 
Degradation

Only 5.4 M ha. out of 15.88 M ha. Only 5.4 M ha. out of 15.88 M ha. 
of the country’s forestland areas of the country’s forestland areas 
are covered with forests and fewer are covered with forests and fewer 
than a million hectares of these are than a million hectares of these are 
left with old growth forests.left with old growth forests.

The worst drought occurred The worst drought occurred 
in    1997in    1997--1998 El Niño, 1998 El Niño, 
resulted in  severe water resulted in  severe water 
shortage in shortage in M.MlaM.Mla

left with old growth forests.left with old growth forests.



Groundwater potential   -
20,200 MCM   (safe yield)

Water Resources SituationerWater Resources Situationer
Surface water dependable supply        

- 125,790 MCM  (80% dependability)
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CAGAYAN
RIVER BASIN

A = 25,469 sq. kms.

ABULUG
RIVER BASIN

A = 3,362 sq. kms.

ABRA
RIVER BASIN

A =  5,125 sq. kms.

AGNO
RIVER BASIN

A =  5,952 sq. kms.

PAMPANGA
RIVER BASIN

A =  9,753 sq. kms.

PASIG-LAGUNA LAKE
RIVER BASIN

A =  4,678 sq. kms.

BICOL
RIVER BASIN

A =  3,771 sq. kms.
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Abulug RB

Abra
Agno RB

Agus RB

Agusan RB

Bicol RB

Cagayan RB

Cagayan de Oro RB
Davao RB

Ilog-Hilabangan RB

Mindanao RB

Pampanga RB

Panay RB

Pasig-Laguna Lake RB

Tagum -Libuganon RB

Tagoloan RB

Provincial boundaries

LEGEND:

18 MAJOR RIVER BASINS

Major rivers

Total dependable water supply -

145,990 MCM

421 principal  river basins 

- 18 are major river basins 
(DA ³³³³ 1,400 Km2)

PANAY
RIVER BASIN

A =  1,843 sq. kms.

JALAUR
RIVER BASIN

A =  1,503 sq. kms.

ILOG-HILABANGAN
RIVER BASIN

A =  1,945 sq. kms.

AGUSAN
RIVER BASIN

A =  10,921 sq. kms.

TAGUM-LIBUGANON
RIVER BASIN

A =  3,064 sq. kms.

DAVAO
RIVER BASIN

A =  1,623 sq. kms.

BUAYAN-MALUNGAN
RIVER BASIN

A =  1,435 sq. kms.
MINDANAO

RIVER BASIN
A =  23,169 sq. kms.

AGUS
RIVER BASIN

A =  1,645 sq. kms.

CAGAYAN
RIVER BASIN

A =  1,521 sq. kms.

TAGOLOAN
RIVER BASIN

A =  1,704 sq. kms.
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Note: List  of Major River Basins 
          from the largest to smallest
          (Area at least 1,400 sq. kms). 
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Water Availability Per Capita 
by Major River Basins
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Issues and 
Concerns

� Declining  Water Quality 

� Rapid urbanization and industrialization
� Indiscriminate land use and development
� Increasingvolumeof solid wastes,pollutantsand� Increasingvolumeof solid wastes,pollutantsand

hazardous wastes
� Unabated extraction of groundwater
� Inadequate Sewerage and Sanitation facilities
� Watershed degradation

� Deteriorating health of river and coastal systems
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� Increasing 
incidence and 
intensity of  water 
related      risks  

Key Issues and 
Concerns

related      risks  
such as Typhoons, 
Floods, Droughts 
and Landslides   



Fragmented and sectoral 
approach

Numerous NGAs/institutions working on water resources 
management

Key Issues and Concerns

Lack of coherence in assigning water related functions 
and accountabilities  to national government agencies

Unclear linkages among water-related national government 
agencies, and between various levels of government

Perceived overlapping and  unclear mandates and 
accountabilities relative to water resource 

management and development



Policy evaporation of strategic water related
issuances

Weak and inconsistent enforcement of water-related
laws, rules and regulations

Key Issues and Concerns

Absence of sufficient monitoring and tracking
mechanisms

Low awareness among LGU leaders of the urgency
and developmental impacts of effective water
resource management and responsive water
governance



A process

which promotes the coordinated development
and management of water, land and related
resources within hydrological boundaries,

What is IWRM?

in order to maximize the resultant economic and
social welfare in an equitable manner without
compromising the sustainability of vital
ecosystems.

(Global Water Partnerships)



Necessity of an Integrated 
Approach

Challenges in water sector:
Sustainability of water 

(quantity &quality)

Issues from
other related sectors

(quantity &quality)
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Demand

• Increasing in 
all sectors

Supply

• Quantity (Natural 

Scarcity,
Groundwater Depletion)

• Quality 
Degradation all sectors

• Inefficient use
Degradation
• Cost of 
Options

IWRMIWRM



Traditional vs IWRM Approach

Characteristic Traditional IWRM

Approach to solving Taking into consideration All related sectors are 

Scope Sectoral/Project-focused Integrated/holistic

Approach to solving 
problems

Taking into consideration 
sectoral need and benefit

All related sectors are 
taken into consideration

Conflict resolution Solve conflicts between 
users not uses

Solve conflicts between 
users and uses

Involment of stakeholders Limited participation Broad participation



Basic Water Cycle

Evaporation
Evaporation (ET)

Precipitation
Evaporation

Ocean

runoff

Aquifer

Infiltration

Precipitation
Evaporation/ET
Surface Water
Groundwater



More Detailed Cycle Components

Evaporation 
Evapo-transpiration

Discharge
treated water

Evaporation

Precipitation

Ocean

runoff

Water 
Supply

Salt Water Intrusion
Aquifer

Infiltration
Recharge

Extraction

Precipitation
Evaporation/ET
Surface Water
Groundwater

Soil moisture
Infiltration (Art)

Extraction
Return flow
Treated water Aquifer intrusion

Soil moisture

Soil 
moisture



The basis of Integrated Water
Resources Management (IWRM) is
that different uses of water are
interdependent.

The need to The need to The need to 
consider 

the 
different 
uses of 
water 

together

The need to 
consider 

the 
different 
uses of 
water 

together



Agriculture use

Domestic and 
Industrial Use

Fishery useNatural Preservation

Recreational use



Fresh water is a finite and 
vulnerable resource, essential 
to sustain life, development 

and the environment.
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Since water sustains life, effective
management of water resources
demands a holistic approach,
linking social and economic
development with protection of
natural ecosystems.



All human beings have the right to have access to
clean water and sanitation at an affordable price.

Water has an economic value in 
all its competing uses and should 
be recognised as an economic 
good.

Failure to recognise the full value of water has
led to wasteful and environmentally damaging
uses of the resource.

Treating water as an economic good is an
important means for decision making on the
allocation of water.



The participatory approach involves
raising awareness of the importance of
water among policy-makers and the

Water development and management 
should be based on a participatory 

approach, involving users, planners 
and policymakers at all levels.

water among policy-makers and the
general public. It means that decisions
are taken at the lowest appropriate level,
with full public consultation and
involvement of users in the planning and
implementation of water projects.



The role of women as providers and users
of water and guardians of the living

Women play a central part in the 
provision, management and 

safeguarding of water resources

of water and guardians of the living
environment should be reflected in
institutional arrangements, programs and
projects.



General Framework of IWRM

Ecological Sustainability

Enabling Environment
• Political will and presence of

champions

• Enabling Framework &
Mechanism (laws, legislations,
issuances, Policies and
strategies, technical standards,
Institutional Roles at

Social  Equity       

Institutional Roles at
appropriate level)

• Sustainable Financing
mechanism

• Supportive coalition and
partnerships

• Local Action (plans, programs &
enabling mechanisms )

• External support

• Awareness raising on the
importance of IWRM

Economic Efficiency

• Building Capacities and 
Competencies 

•Independent and 
Strong apex body
•Synergistic  
Institutional 
Arrangements

•Allocation

•Conflict 
Resolution

•MIS



NOT JUST ANOTHER “WATER PLAN”

Differences between IWRM Strategy and Traditional
Water Plan:

• Dynamic rather than static- lays down a framework
for a continuing and adaptive processof strategic andfor a continuing and adaptive processof strategic and
coordinated action

• Involvement from multiple sectors- for example, health,
energy, finance, tourism, industry, agriculture, and
environment.



Differences between IWRM Strategy and
Traditional Water Plan:

• Broader focus that looks at water in relation to
other ingredients needed to achieve largerother ingredients needed to achieve larger
development goals or meet water challenges.

• More extensive stakeholder participation
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approach in water resources 
management
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a process which promotes the coordinated
development and management of water, land,
and related resources in order to maximize
resultant economics and social welfare in an
equitable manner without compromising the
sustainability of vital ecosystem.sustainability of vital ecosystem.
(Global Water Partnership)

State�s responsibility only
Centralized and controlled
Sectoral planning

Society�s responsibility
Sharing and transparent
Fully integrated planning



Domestic and 
Industrial  use

Agriculture use

What is IWRM?

Industrial  use

Fishery useNatural Preservation

Recreational use
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Ayala 
Alabang

Ayala 
West

Ayala 
East

Bayanan

Putatan

Target Service Areas-100MLD
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Putatan 
West

Poblacion

Tunasan 
East

Tunasan 
West

Poblacion 
West

Maynilad Water Services, Inc.
Task Force Muntinlupa
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NIA LagoonPump 
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NIA LagoonPump 
Station

To: Customers

From Laguna
Lake
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Laguna Lake 

Raw  water Potable   water
( PNSDW)

Customers

Output  =Input  =

* *
*

* *
* *

*

*
*

**
**

*

* * *

*
*

Water Treatment Process

Diffuse Air 
Flotation ( DAF)Micro Filtration ( MF) Reverse Osmosis ( RO)

*
*

*
*
** **
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Average TDS Levels at Different Stations from 2000- 2006
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Average Chloride Levels at Different Stations from 2000-2006
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