
 
Anaerobic Digestion of Alkali-Pretreated Kitchen Waste Extract  
 
 

i 

 

 

 

 

 

 

 

The PHILIPPINES  

� ����� � ��	���
�� � ��
��  ����������������  

 

��������	��
�	����
League of Cities of the Philippines (LCP) 

�
	��
���
���������	�
����
European Union-Philippines Cooperation for Local 
Government Units Capacity Building (LGUCAP) for 
Integrated Urban Water Resources Management (IUWRM)  
�
�
������	�����
���
	��	���
Water, Engineering and Development Centre (WEDC) 
of Loughborough University (United Kingdom)  
 
 

 
����	����
Philippine Women’s University (PWU) 
(Manila, Philippines) 
 
 

 

 

 

 

 



 
RP Water Situation Report 2006  
 
 

ii 

 

PREFACE 
 
 
The League of Cities of the Philippines (LCP), in partnership with Water, Engineering 
and Development Centre (WEDC) of the Loughborough University (United Kingdom) and 
the Philippine Women’s University (Manila, Philippines), is implementing the EU-
Philippine Cooperation for Local Government Units Capacity Building (LGUCAP) for 
Integrated Urban Water Resources Management (IUWRM) from July 2006 to July 2007 
with funding support from the Small Projects Facility of the European Commission (EC).   
 
The LGUCAP-IUWRM Project aims to provide capacity building on integrated 
environment and water management, reduce economic costs attendant to water 
shortages and pollution, and enhance the capacity of LGUs for urban water governance.  
Six (6) participating cities, representing the three main island-clusters in the Philippines, 
were selected to conduct city water assessments, undergo capacity building, develop 
plans, and later serve as demonstration cities to other LGUs nationwide.  The cities, 
which will undergo the pilot-testing of a tailor-made course program on improving urban 
water governance capacities, are Balanga and Batangas from Luzon, Calbayog and 
Roxas from the Visayas, and Island Garden City of Samal and Surigao from Mindanao.   
 
Complementary to the overall objectives of the LGUCAP-IUWRM Project is the 
preparation of the latest status of water situation in the Philippines.  This report, which is 
entitled Republic of the Philippines (RP) Water Situation Report 2006, is a product of a 
comprehensive review of international and national policies, estimates of water supply 
and demand, past and previous initiatives, as well as the emerging trends, on urban 
water resources management.   
 
A wealth of information from first- and second-hand sources was extracted to paint a 
clear picture of the Philippine water situation on a local, regional and global perspective.  
Available pieces of information, sometimes conflicting, were threshed out.  Data 
gathered also varied depending on the sources of information, the dates they were 
published, and the assumptions made in scientific extrapolations.  Figures and statistics 
were reconciled with the statements whenever possible, in order to provide a more 
accurate and updated representation of the actual water situation in the country.   
 
Water resources management and its allied fields are rapidly developing day by day.  It 
is difficult to predict the actual and future scenario as far as water resources and the 
issues surrounding it are concerned.  Nevertheless, this report serves as a guide to all 
stakeholders concerned as to what needs to be done to protect our water resources, to 
ensure that water supply reaches as many beneficiaries as possible, and to plan in a 
holistic and pro-active manner the required courses of action.  This report also provides 
the foundation for asserting our role both as individuals and interest groups, and to 
acknowledge that the time to act is now.       
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EXECUTIVE SUMMARY 

 
 
Water is essential to life.  Through the years, many studies have directly associated 
humanity’s access to clean water with the many indicators of human development, 
equality and security.  Yet despite the amazing developments happening in the world 
today, Human Development Report 2006 reveals that more than 1 billion people (almost 
one-fifth) and about 2.6 billion people (around 40 percent, %) are still denied of their right 
to clean water and adequate sanitation, respectively.  The ironic thing is that the world 
has plenty of total freshwater resources.   
 
Water is also an economic good.  With 2 out of 3 people living in areas with mounting 
water stress are those who survive on less than $ 2 a day, the state of water and 
sanitation provisions is dictated by public policies and governance.  These components 
are eloquently discussed in Water Development Report 2006 and United Nation’s 
publication entitled “Water: A Shared Responsibility”.   
 
Furthermore, water is equated to food security.  In 1998, the International Water 
Management Institute said that water would be the single most important constraint to 
increased food production because agriculture is heavily dependent on water.  Water 
use within agricultural systems, primarily in irrigation, accounts for almost 70% of global 
water withdrawals.  
 
The situation in the developing world is not much different with that of the Philippines 
where nearly half of the population living below US $ 2 per day.  As compared to other 
countries, the country appears to have abundant water supply since 70% of its land 
cover is considered as watershed areas.  The Philippines is endowed with 421 river 
basins (19 are major basins having drainage areas of at least 1,400 km2) in 119 
proclaimed watersheds; and has 59 natural lakes (16 of which have areas more than 400 
hectares).  It is also underlain by extensive groundwater reservoir covering 
approximately 50,000 km2 with an estimated storage capacity of about 251.1 billion cubic 
meters (BCM) of water. 
 
Given an annual rainfall of 2,400 millimeters (mm), World Resources Institute estimates 
that the country is theoretically assured of 479 BCM1 of total annual renewable water 
resources (ARWR) from surface runoff and groundwater resources.  At the turn of the 
century it was estimated that water demand in the Philippines in 1996 was 30 BCM thus, 
the calculated water withdrawals-to-availability ratio was only 6%.  Considering a 
population of 84.5 million in 2005, available water supply is 5,670 m3/person that year.  
This water resource potential is more than five times the threshold of 1,000 m3 per 
person per year, which is used for classifying global water scarcity.           
 
However, the National Water Resources Board (NWRB) reports that the country has an 
annual dependable freshwater water supply of 125.8 BCM at 80% probability and 20.2 
ARWR from groundwater recharge, the Philippines only has a total mean water supply of 
146 BCM/yr.  This translates to only about 1,907 m3/person in year 2000.  This 
freshwater availability per capita is very low, compared with the average of 7,045 
worldwide and 3,668 m3/person in Asia.  This might be due partly by the fact that a mere 
36% of the country’s river systems are classified as sources of public water supply.     

                                                 
1 The 479 BCM/year value is the sum of surface water produced internally (444 BCM) and the 
groundwater recharge (180 BCM), minus the overlap (145 BCM), which is the water shared by 
groundwater and surface water. 
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The water problems associated with population explosion in urban centers is even 
compounded by the Philippines’ archipelagic nature.  Islands are geographically isolated 
and distribution of rain is not even across the country, e.g., Southern Tagalog has the 
most freshwater available while Western Visayas has the least.   
 
Sectoral demands for water also widely differ from one region to another.  Among 
consumptive water users, the agricultural sector has by far the greatest surface water 
demand, using around 85% of the supply, which indicates the country's dependence on 
irrigation for agricultural production.  Domestic and industrial sectors share 15%.   
 
Water pollution, wasteful and inefficient use of water, saltwater intrusion, high rates of 
non-revenue water due to pipe leaks and illegal connections, and continued denudation 
of forest cover particularly in the watersheds are the main strains to water resources.  
With such threats and with growing population, it is becoming more difficult to provide 
basic water supply services.  Based on a study conducted by the Japan International 
Cooperation Agency (JICA) in 1998, the country’s water resources shall have reached a 
critical stage by 2025 or earlier if no water resources program management is in place.   
 
The JICA study revealed that water demand in the Philippines will increase from 30 BCM 
in 1996 to 86.5 BCM by 2025.  It also listed nine major cities considered as “water-
critical” areas.  These are Metro Manila, Metro Cebu, Davao, Baguio, Angeles, Bacolod, 
Iloilo, Cagayan de Oro and Zamboanga.  Metro Manila (MM) will demand 1.9 BCM of 
water by 2010.  The Metropolitan Waterworks and Sewerage System (MWSS) can only 
address 80% by that time.  In fact, MWSS had already started reducing the water supply 
for households and businesses in MM in the latter part of 2006 as water level in Angat 
Dam, which supplies 97% of MM’s public water supply dropped to its lowest level due to 
El Niño.   
 
While demand is increasing rapidly, fragmented management, weak enforcement and 
planning continues to affect supply, and in 1995, a national water crisis was declared, 
which prompted to the passage of special legislation called the Philippine Water Crisis 
Act.  Among the more important features of the Act is the provision for a stronger private 
sector participation in the financing and operation of water supply services, in particular 
the MM area.  This has lead to the opening of doors of MWSS to two major private 
concessionaires.  One of these firms is the Manila Water Company, which is one of the 
most successful private ventures on water supply services in Asia.  
 
It was estimated that in 2002, 85% of Filipino households have access to drinking water 
supply with about 44% having piped household connections.  That fact that the 1990 
coverage was 87% indicates that infrastructure coverage had not kept up with the 
population growth.  In terms of sanitation, approximately 73-74% of households have 
access to sanitary facilities; only about 4-5% are connected to a sewerage system.  
Inequality of access to water and sanitation services between urban and rural 
communities are also apparent.  For example, MWSS, through its two concessionaires, 
operates four sanitary sewerage systems, which covers 11.5% of MM’s population.   
 
Limited government funding is allocated to sanitation improvements with only 0.05% of 
the 1999 gross domestic product (GDP) dedicated to sanitation and sewerage 
improvements.  In 2004, President Arroyo has designated the National Anti-Poverty 
Commission (NAPC) to oversee the government’s commitment to provide safe water 
supply and sanitation services to the entire country.  According to the NAPC, a total of 
PhP 5.6 billion will be needed to achieve these targets; PhP 2 billion and PhP 3.6 billion 
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will be required for Metro Manila and for other municipalities, respectively.  The National 
Economic and Development Authority (NEDA) reported to the Philippine Senate that in 
its Comprehensive and Integrated Infrastructure Program (CIIP), the water resources 
sector will require 15% of the PhP 1.7 trillion investment requirement during the period 
2006-2010. 
 
If not solved in the near future, problems associated with uneven water distribution will 
aggravate with an expected increase in water demand from 30 BCM in 1996 to 86.5 
BCM by year 2025, based on JICA findings.  This projection might still be low because 
WRI revealed that the Philippines already actually withdraws 55.4 BCM of water in 1995. 
 
The main components of water resources management in the Philippines have long 
been vested in the mandates of various government agencies and there are about 30 
such agencies assigned for specific aspects of water resources development.  This 
means that there are presently separate agencies dealing with each of the sectors of 
water supply, irrigation, flood control, pollution control, watershed management, etc.  
This complex institutional structure has actually been identified as one of the bottlenecks 
in implementing water resources management policies   
 
The passage of the Clean Water Act in 2004 has been the first attempt to consolidate 
these numerous fragmented laws.  This initial step is backed up by the various 
committees of policy-makers and agencies currently working on the different aspects of 
water management, in addition to noteworthy national initiatives on water and sanitation.  
For example, the Department of Environment and Natural Resources and the Laguna 
Lake Development Authority have successfully institutionalized mechanisms that 
combine market- and regulatory-based approaches in protecting watersheds.  Another is 
the National Water Resources Board’s preparation of its comprehensive Master Plan on 
Water Resources Management and the establishment of the National Water Information 
Network database for all water-related information.   
 
These national agenda have been complemented with many significant local actions 
initiated by local government units, non-government organizations, people’s 
organizations, the academe and private sectors.  Among such initiatives include 
afforestation/reforestation programs, putting up low-cost sewage treatment facilities, 
establishing piped-water supply systems, educational outreach, public-private 
partnerships in environmental investments, use of less water-intensive technologies, 
respect for customary water ownership and use by indigenous peoples, and adopting an 
integrated approach to water resources management.   
 
It can be deduced from the Philippine experience that inter-agency collaboration and 
complementary implementation of policies and projects are key factors in the success of 
water resources management in the country.  In addition, the growing assertion of the 
local governments of their roles in water and environmental governance is a good 
indicator of an effective bottom-up approach.  After all, locally designed initiatives provide 
an effective and cost-efficient way to achieve local, national and global sustainability 
objectives as it can immediately address local problems at the local level. 
 
Still, the support and participation of the end-users of water should not be 
underestimated.  Conserving water is still one of the most practical approaches to ensure 
sustainable water management programs.  As stated in the UN publication entitled: 
“Water: A Shared Responsibility”, there are many challenges facing the world today.  It is 
foremost essential and practical to raise awareness and advocate early action to tackle 
the world’s outstanding problem – poor water governance.  This is just to remind the 
world that its water problems are not going away (UNESCO, 2006). 



 
RP Water Situation Report 2006  
 
 

vii 

 
TABLE OF CONTENTS 

 
                    
                       Page 

 

PREFACE .......................................................................................................................................ii 

ACKNOWLEDGEMENTS ...........................................................................................................iii 

EXECUTIVE SUMMARY............................................................................................................. iv 

TABLE OF CONTENTS .............................................................................................................vii 

LIST OF TABLES ......................................................................................................................... ix 

LIST OF FIGURES........................................................................................................................ x 

ACRONYMS..................................................................................................................................xi 

1.0 INTRODUCTION: The Water Crisis in Philippine and Gl obal Context ..............1 

1.1 GLOBAL AND REGIONAL WATER SITUATION.................................................................2 
1.1.1 Millennium Development Goals on Water and Sanitation.............................2 
1.1.2 Water and Human Development.......................................................................3 
1.1.3 Water and Governance.......................................................................................4 
1.1.4 Water and Environment ......................................................................................4 
1.1.5 Agriculture and Food Security ...........................................................................5 

1.2 NATIONAL AND LOCAL WATER SITUATION....................................................................7 
1.2.1 Water Supply Source versus Distribution ........................................................7 
1.2.2 Coverage of Water Supply and Sanitation Services ......................................7 
1.2.3 Epidemiological Data ..........................................................................................8 

1.3 KEY ISSUES IN THE WATER SUPPLY AND SANITATION SECTOR .................................9 
1.3.1 Access to Water Source as Indicator of Human Security .............................9 
1.3.2 Deficiencies in Water Supply Facilities as Factor in the Water Crisis .......10 
1.3.3 Impact of Alternative Water Systems to Cost of Doing Business ..............10 
1.3.4 Common Problems of Water Service Providers ...........................................10 
1.3.5 Unavailability of Lifeline Rates to the Poor ....................................................11 
1.3.6 Water Allocation Systems and Procedures ...................................................11 
1.3.7 Compounding Effects of Disaster- and Environment-Related Problems..12 
1.3.8 Flawed Governance System............................................................................12 

2.0 LEGAL AND INSTITUTIONAL FRAMEWORK ........................................................14 

2.1 INTRODUCTION .............................................................................................................14 
2.2 LEGAL BASIS OF WATER RESOURCES MANAGEMENT ...............................................14 
2.3 ROLES OF NATIONAL AGENCIES AND LOCAL GOVERNMENT UNITS..........................16 

2.3.1 National Level.....................................................................................................18 
2.3.2 Local Level..........................................................................................................19 
2.3.3 National - Local Government Interface ..........................................................21 

3.0 BASELINE WATER QUALITY SITUATION IN THE PHILIPPINES ......................23 

3.1 COUNTRY PROFILE.......................................................................................................23 



 
RP Water Situation Report 2006  
 
 

viii 

3.2 WATER RESOURCES AND SUPPLY ..............................................................................25 
3.2.1 Surface Water ....................................................................................................25 
3.2.2 Groundwater.......................................................................................................27 
3.2.3 Water Resources per Capita............................................................................27 

3.3 WATER DEMAND ..........................................................................................................28 
3.3.1 Existing Water Demand....................................................................................28 
3.3.2 Water Demand Projections ..............................................................................32 

3.4 WATER DISTRIBUTION SYSTEM...................................................................................34 
3.5 SEWERAGE AND SANITATION SYSTEMS .....................................................................35 

4.0 PAST AND PRESENT INITIATIVES ON WATER MANAGEMENT ......................37 

4.1 INTRODUCTION .............................................................................................................37 
4.2 NATIONAL PROGRAMS .................................................................................................37 
4.3 LGU, COMMUNITY AND PRIVATE SECTOR INITIATIVES..............................................38 

4.3.1 Watershed / Water Resource Management ..................................................38 
4.3.2 Local Water Supply/Distribution System........................................................39 
4.3.3 Sewerage and Wastewater Treatment...........................................................40 

4.4 CUSTOMARY WATER OWNERSHIP AND USE BY INDIGENOUS PEOPLES...................41 
4.4.1 Traditional Irrigation Systems ..........................................................................41 
4.4.2 Traditional Rights Among iBesao: A Case Study .........................................41 

5.0 EMERGING TRENDS ON WATER MANAGEMENT ...............................................43 

5.1 INTRODUCTION .............................................................................................................43 
5.2 POLICY, REGULATORY AND INSTITUTIONAL ASPECTS ...............................................43 

5.2.1 Philippine Water Revolving Fund....................................................................43 
5.2.2 Public to Private Concession ...........................................................................44 
5.2.3 Proposed Amendments to the LWUA Charter ..............................................45 

5.3 TECHNOLOGIES ............................................................................................................45 
5.3.1 Direct Seeding of Pre-Germinated Crops ......................................................45 
5.3.2 Industrial Cleaner Production Technologies..................................................46 

5.4 OTHER MANAGEMENT APPROACHES..........................................................................47 
5.4.1 Complete Hydro-geological Baseline .............................................................47 
5.4.2 Factoring Poverty and Vulnerability ................................................................47 
5.4.3 Watershed-Economic Approach......................................................................48 
5.4.4 Integrated Water Resources Management in River Basins........................48 

6.0 CONCLUDING REMARKS ...........................................................................................51 

7.0 GLOSSARY ....................................................................................................................53 

8.0 REFERENCES................................................................................................................55 



 
RP Water Situation Report 2006  
 
 

ix 

 
LIST OF TABLES 

 
 
Table No.                                 Page 
 

 

Table 1. Salient provisions of national laws on water and sanitation .............................. 15 

Table 2. Major government institutions involved in Philippine water governance ........... 16 

Table 3. Roles of the different levels of LGUs on water and sanitation .......................... 20 

Table 4. Distribution of river basin areas in the Philippines ............................................ 25 

Table 5: Major river basins in the Philippines.................................................................. 26 

Table 6: Available water supply of natural run-off at various percent dependability ....... 26 

Table 7: Estimated water storage capacity of groundwater resources (by Region)........ 27 

Table 8. Volume of water extraction based on water right grantees (2003).................... 29 

Table 9: Number of waterless areas within Metro Manila and other regions .................. 31 

Table 10: Water demand in major cities of the Philippines (MCM/yr) ............................. 33 

Table 11: Projected annual water demand (MCM) of the Metropolitan Waterworks and 

Sewerage System (MWSS) and the National Irrigation Administration (NIA) ................. 33 

Table 12: 2002 Philippine estimates for water supply coverage ..................................... 34 

Table 13: 2002 Philippine estimates for sanitation coverage.......................................... 35 

Table 14: Introducing IWRM in river basins: Important elements ................................... 49 



 
RP Water Situation Report 2006  
 
 

x 

 
LIST OF FIGURES 

 
 
Figure No.                       Page 
 
Figure 1. The global water gap (UNDP, 2006a; FAO, 2006) ............................................ 3 

Figure 2. Global water use by sector (CropLife, 2004) ..................................................... 6 

Figure 3. Water withdrawal in Asia (UNESCAP, 2005; Shiklomanov, 2004) .................... 6 

Figure 4. Leading causes of morbidity in the Philippines in 2002 (PSS, 2006)................. 8 

Figure 5. Disparity in access to water source, 2000 (HDN, 2005) .................................... 9 

Figure 6. Major institutions involved in water governance (Elazegui, 2004) ................... 18 

Figure 7. Average annual precipitation in the Philippines, mm/year (FAO, 2007) .......... 23 

Figure 8. Land cover in the Philippines (FAO, 2007) ...................................................... 24 

Figure 9. Actual renewable water resources, total and per capita (WRI, 2006).............. 28 

Figure 10. Sectoral water use/demand in the Philippines per sector .............................. 29 

Figure 11. Comparative % water withdrawals in Asian countries, 2000 (WRI, 2006) ..... 30 

Figure 12. Philippine Water Resources Picture (Concepcion, 2004) .............................. 30 

Figure 13. CIIP budget by sector (Senate, 2006; NEDA, 2006b).................................... 35 

Figure 14. Population growth and sewerage coverage, 1970-2000 (PSS, 2006) ........... 36 

Figure 15. ‘Pista y Kagueban’ Tree-Planting Festivity (Puerto Princesa City, 2007) ...... 38 

Figure 16. Artificial Wetlands Wastewater Treatment Facility (Bayawan City, 2007) ..... 40 

Figure 17. Pilot Ecosan toilets installed in La Union (San Fernando City, 2007)............ 40 

Figure 18. Use of dry-cleaning methods in food processing (ITDI/DOST, 2003)............ 46 



 
RP Water Situation Report 2006  
 
 

xi 

 

ACRONYMS 
 
 
ADB  Asian Development Bank 
ARBC  Agno River Basin Commission 
ARWR  Actual Renewable Water Resources 
BCM  Billion Cubic Meters 
BOT  Build-Operate-Transfer 
CBFM  Community-Based Forest Management 
CENRO Community Environment and Natural Resources Office 
CIIP  Comprehensive and Integrated Infrastructure Program 
CNC  Certificate of Non-Coverage 
CWA  Clean Water Act 
DENR  Department of Environment and Natural Resources 
DILG  Department of the Interior and Local Government 
DOE  Department of Energy 
DOF   Department of Finance 
DOH  Department of Health 
DOST  Department of Science and Technology 
DPWH  Department of Public Works and Highways 
EC  European Commission 
ECC  Environmental Compliance Certificate 
EIS  Environmental Impact Statement 
EMB  Environmental Management Bureau 
EO  Executive Order 
ERWR  External Renewable Water Resources 
EU  European Union 
FMB  Forest Management Bureau 
GDP  Gross Domestic Product 
GFIs  Government Financing Institutions 
GOCCs Government-Owned and -Controlled Corporations 
GOP  Government of the Philippines 
HDI  Human Development Index 
HDN  Human Development Network 
HDR  Human Development Report 
IFPRI  International Food Policy Research Institute  
IPCT  Integrated Program on Cleaner Production Technologies 
IPRA  Indigenous People’s Rights Act 
IRRI  International Rice Research Institute 
IRWR  Internal Renewable Water Resources 
ITDI  Industrial Technology Development Institute 
IUWRM Integrated Urban Water Resources Management 
IWMI  International Water Management Institute  
IWRM  Integrated Water Resources Management 
JBIC   Japan Bank for International Cooperation 
JICA  Japan International Cooperation Agency 
LCP  League of Cities of the Philippines 
LGC  Local Government Code 
LGUs  Local Government Units 
LGUGC  LGU Guarantee Corporation 
LLDA  Laguna Lake Development Authority 
LWUA  Local Water Utilities Administration 



 
RP Water Situation Report 2006  
 
 

xii 

MCM  Million Cubic Meters 
MCWD  Metro Cebu Water District 
MDFO   Municipal Development Fund Office 
MDG  Millennium Development Goal 
MM  Metro Manila 
MMDA  Metro Manila Development Authority 
MMT  Multipartite Monitoring Team 
MOA  Memorandum of Agreement 
MWCI  Manila Water Company, Inc. 
MWSS  Metropolitan Waterworks and Sewerage System 
NAPC  National Anti-Poverty Commission 
NCIP  National Commission on Indigenous People 
NCR  National Capital Region 
NDWS  National Drinking Water Standards 
NEDA  National Economic Development Auhority 
NGO  Non-Government Organization 
NIA  National Irrigation Administration 
NPC  National Power Corporation 
NRW  Non-Revenue Water 
NWIN  National Water Information Network 
NWRB  National Water Resources Board 
PAB  Pollution Adjudication Board 
PAMB  Protected Area Management Board 
PD  Presidential Decree 
PDF  Philippine Development Forum 
PENRO Provincial Environment and Natural Resources Office 
PFIs  Private Financing Institutions 
PIDS  Philippine Institute for Development Studies 
PNOC  Philippine National Oil Company 
PNWER Pacific Northwest Economic Region 
PRRC  Pasig River Rehabilitation Council 
PSS  Philippine Sanitation Summit 
PTWDM Philippine Task Force on Water Development and Management 
PWRF  Philippine Water Revolving Fund 
RA  Republic Act 
RP  Republic of the Philippines 
SaCRED San Cristobal River Enhancement Defenders 
UN  United Nations 
UNDP  United Nations Development Programme 
UNESCAP United Nations Economic and Social Commission for Asia and the Pacific 
UNESCO United Nations Educational, Scientific and Cultural Organization 
UNICEF United Nations Children’s Fund 
USAID  United States Agency for International Development 
WB  World Bank 
WD  Water District 
WEDC  Water, Engineering and Development Centre, Loughborough University 
WHO  World Health Organization 
WPI  WaterPartners International 
WQMA  Water Quality Management Area 
WRI  World Resources Institute 
WRPO  Water Resources Protection Ordinance 
WRR  Water Resources Regions 
WWF  World Wildlife Fund 
 



 
RP Water Situation Report 2006  
 
 

1 

 
1.0 INTRODUCTION: The Water Crisis in Philippine an d Global Context 
 

 
Access to water for life is a basic human need and a fundamental human right.  
Throughout history, human progress has depended on access to clean water and on the 
ability of societies to harness the potential of water as a productive resource.  Water for 
life in the household and water for livelihoods through production are two of the 
foundations for human development (UNDP 2006a).   
 
But in spite of the amazing pace at which humans have provided solutions to 
developmental challenges, a large section of humanity has no access to this basic need.  
More than 1 billion people are denied the right to clean water and 2.6 billion people lack 
access to adequate sanitation (UNDP, 2006b).   
 
It was said that the world is not running out of water, but many millions of its most 
vulnerable people live in areas subject to mounting water stress.  Some 1.4 billion people 
live in river basins in which water use exceeds recharge rates, as exhibited by the drying 
up of rivers, lowering of groundwater tables and rapid degradation of water-based 
ecosystems.   
 
The global water crisis is further worsened with the phenomenon called global warming.  
It is already clear that competition for water will intensify in the decades ahead.  
Population growth, urbanization, industrial development and the needs of agriculture are 
driving up demand for a finite resource.  In 1998, the International Waste Management 
Institute (IWMI) said that water would be the single most important constraint to 
increased food production because agriculture is heavily dependent on water (INQ7.Net, 
2006).  Meanwhile, the recognition is growing that the needs of the environment must 
also be factored in to future water use patterns.   
 
According to an abstract prepared by “Citynet”, a European FP5 cluster on integrated 
urban water management, “in many countries, water shortages stem from lack of, or 
inefficiency of essential water infrastructure facilities, degradation of available water by 
pollution and the unsustainable use of underground water in aquifers”, as quoted by LCP 
(2005). 
 
The same is true in the Philippines.  Despite abundant water resources, there is a water 
crisis in the country.  Enhancing urban water governance capability in the Philippines is 
one approach in adopting a holistic integrated urban resources management strategy, 
particularly in the water supply sector within the context of the Philippine water crisis and 
related issues.  In the same vein, it is particularly important for local government units 
(LGUs) to enhance their capability in ensuring disaster preparedness and managing 
environmental health of cities in times of emergency and disasters. 
 
Managing urban water resources at the global, regional, national and local levels needs 
to consider the intertwined elements of poverty alleviation; water as an indicator of 
human security and equity and economic potential; working policies and good 
governance; and most importantly, as an integral component of human development.    
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1.1 Global and Regional Water Situation  
 

 
As a growing global concern, water has been regarded by the international 
community as the central theme that cuts across the issues of poverty, inequality, 
food security, governance, human development and environment.  This section 
discusses how important it is to address water supply issues on a global and regional 
perspective.    
 

 
1.1.1 Millennium Development Goals on Water and Sanitation 
 
 
 
 
 
 
 
 
 

 
 

 
The Millennium Development Goal (MDG) for improved sanitation (Goal 7, Target 10), 
which commits to halve by 2015 the proportion of people without sustainable access to 
safe drinking water and basic sanitation, is a mere nine years away; yet progress 
towards this goal in Asia remains slow.  In fact, 71 percent (%) of Asia’s population still 
lacks access to sanitation, which is lower than any other region in the world (ADB, 2005).   
 
In its comprehensive assessment of the world’s freshwater resources entitled “Water: A 
Shared Responsibility”, the United Nations (UN) says that one-fifth (20%) of humanity 
presently lacks access to safe drinking water and 40% lack access to basic sanitation 
(UNESCO, 2006).  Inadequate sanitation in densely populated areas is a major cause of 
the region’s high rate of water-related infections and parasitic diseases (PSS, 2006). 
 
In a speech delivered by Mr. G.H.P.B. van der Linden, Asian Development Bank (ADB) 
Vice President for Knowledge Management and Sustainable Development, at the 
Regional Conference on Water Financing, he provided an overview on the status of 
MDG implementation in Asia in relation to access to water supply (ADB, 2006a).   
 

“ADB, together with UNDP, UN-ESCAP and WHO, recently published Asia Water Watch 
2015, which reveals that while some progress has been made, the Asia and the Pacific 
region still has far to go to reach the water MDG target.  Approximately 669 million, or one 
in five, Asians still lack access to improved water supplies.  Far worse, 2 billion, or one in 
two, Asians lack access to improved sanitation.  In Southeast Asia, there is both positive 
and worrisome news to report on the water MDG achievement.  There are pockets of 
impressive results, like in Thailand and Malaysia, where cities are on course to exceed 
the MDG clean drinking water target and reach 100% coverage by 2015.  In contrast, 
Indonesia, Philippines and many others show signs that past achievements are being 
undone by rapid population growth in their urban areas.  Urban water supply coverage is 
actually regressing in these countries.”  

 
Achieving the MDG for water and sanitation does not only offer an intended milestone for 
poverty alleviation or any other economic indicator.  It considers water as an issue that 
profoundly influences human potential.  To wit, the Human Development Report of 2006 
states that the global crisis in water consigns large segments of humanity to lives of 
poverty, vulnerability and insecurity (UNDP, 2006a). 

Box 1:  The UN Millennium Development Goal for Water 
 
The Millennium Declaration pledged to halve, by the year 2015, the proportion of people 
without sustainable access to safe drinking water. It also promised to “stop the 
unsustainable exploitation of water resources, by developing water management 
strategies… which promote both equitable access and adequate supplies”, UN Millennium 
Development Goal 7, Target 10. 
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1.1.2 Water and Human Development 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1.  The global water gap 
(UNDP, 2006a; FAO, 2006) 
 

The 2006 Human Development Report of the United 
Nations Development Programme (UNDP) reports 
that there are currently more than 1.1 billion people 
denied of their right to clean water and 2.6 billion 
people who lack access to adequate sanitation.  
These people are among the world’s poorest and over 
half of them live in China or India (UNDP, 2006a&b).   
 
It is estimated that by year 2007, half of humanity will 
be living in towns and cities.  By 2030, this will have 
risen to nearly two thirds, resulting in drastic increases 
in water demand in urban areas.  An estimated 2 
billion of these people will be living in squatter 
settlements and slums.  It is the urban poor who suffer 
the most from lack of clean water and sanitation 
(UNDP, 2006b).  The opposite figure shows that water 
supply availability is already largely dictated by the 
economic bracket of the country. 
 
At the turn of the 21st century, unclean water has 
been the world’s second biggest killer of children.  
Every year, some 1.8 million children die as a result of 
diarrhea and other diseases caused by unclean water 
and poor sanitation (UNDP, 2006a).  Ninety percent of 
deaths of the 3.1 billion casualties of diarrhea and 
malaria in 2002 consisted mostly of children under the 
age of five (UNDP, 2006b). 
  
Furthermore, it is a fact that every day, millions of 
women and young girls collect water for their families 
– a tradition in many countries that reinforces gender 
inequality.  In addition, the health costs associated 
with poor water and sanitation undermines 
productivity and economic growth, which are 
characteristics of the current patterns of globalization 
and trapping vulnerable households in cycles of 
poverty.  And as competition for water intensifies, 
people with the weakest rights – small farmers and 
women among them – will see their entitlements to 
water eroded by more powerful constituencies 
(UNDP, 2006a). 
 

Box 2:  The Role of Water in Human Development 
 
“For some, the global water crisis is about absolute shortages of physical supply. This 
Report … argues that the roots of the crisis in water can be traced to poverty, inequality and 
unequal power relationships, as well as flawed water management policies that exacerbate 
scarcity.” – Kemal Dervis, Human Development Report 2006. 
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Wherever the problems lie, it remains a fact that human development in general is highly 
dictated by access to water supply and sanitation, be it linked to poverty, gender 
equality, health, food, livelihood, or some basic human dignity.  It is already good enough 
a driving force that with good water governance, an estimated 1.6 million lives could be 
saved annually just by providing access to safe drinking water, sanitation and hygiene 
(UNDP, 2006b).     
 

 
1.1.3 Water and Governance 
 
Poor public policies and inefficient management of water facilities result in a huge 
proportion of non-revenue water.  In many places of the world, a 30 to 40% or more of 
water goes unaccounted for, through water leakages in pipes and canals and illegal 
connections (UNDP, 2006b). 
 
Ninety percent of natural disasters are also water-related events and increasing 
incidences are apparent.  Many are the result of poor land use.  With the compounding 
effects of climate change, two out of every five people now live in areas vulnerable to 
floods and rising sea-levels.  The Philippines is one of the nations most at risk to this 
(UNDP, 2006b). 
 
According to the 2006 edition of the UN World Water Development Report, 
“mismanagement, corruption, lack of appropriate institutions, bureaucratic inertia, and a 
shortage of new investments in building human capacity as well as physical 
infrastructure” is largely responsible for this situation.  The UN report actually focuses on 
the importance of governance in managing the world’s water resources and tackling 
poverty (UNDP, 2006b).  Governance systems “determine who gets what water, when 
and how, and decide who has the right to water and related services.”  Such are not 
limited to ‘government,’ but include local authorities, the private sector and civil society.   
 
Mr. Kemal Dervis of the UNDP noted that the sources of the water crisis vary by country, 
but several themes emerge.  First, few countries treat water and sanitation as a political 
priority.  Second, some of the world’s poorest people are paying some of the world’s 
highest prices for water, reflecting the limited coverage of water utilities in the slums and 
informal settlements where poor people live.  Third, the international community has 
failed to prioritize water and sanitation in the partnerships for development that have 
coalesced around the MDGs (UNDP, 2006a).  
 
Poverty is often equated with lack of income.  However, it is a complex issue that is 
generally characterized as an overwhelming feeling of powerlessness, and associated 
with this, insecurity.  Exposure to risks that will bring them in or out of poverty and their 
ability to cope with consequences make the poor ‘vulnerable’.   
 
It is unrealistic to imagine that improving access to safe water and sanitation can, by 
itself, eliminate poverty.  It only tackles the associated dimensions of poverty and human 
development.  Still, water supply and sanitation initiatives must identify the poor and 
target the vulnerable communities, households and individuals (WEDC, 2002).  The 
participation of the poor in governance is a key to meeting water provision objectives.     
 

 
1.1.4 Water and Environment 
 
The fundamental relationship between water and the environment can be best illustrated 
through the water cycle.  It is a known fact that water covers over 70% of the earth’s 
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surface and is a very important resource to humans and the environment.  Water is 
consumed by living things through direct consumption or used by humans as an 
economic good.  It is allowed to accumulate in the atmosphere via transpiration and 
evaporation, which then return water via precipitation or rainfall.   
 
However, not all fractions of water returned back to the terrestrial environment can be 
consumed by living things.  Humans depend largely on freshwater resources in the form 
of groundwater recharge or surface runoff for its water supply.  Only about 2.5% of the 
total volume of water on earth is freshwater and of these freshwater resources, 30.8% is 
stored underground while freshwater lakes and rivers constitute only 0.3% (UNEP, 
2002).  Since these resources are not uniformly distributed, the quality of these 
freshwater resources becomes a major factor in dictating the availability of water for 
human and economic consumption. 
 
Studies show that there had been an increase in water pollution loads into bodies of 
water by 16-18 times, in terms of suspended, dissolved solids and organic matter 
(Lansingan, 2006).  In the Philippines, 50 out of the country’s 421 rivers have already 
been declared biologically dead or unable to support life (World Bank, 2003). 
 
Low-lying, highly populated areas in the world now experience lowering of water tables 
and saltwater intrusion due to excessive groundwater extraction.  The impact of this 
occurrence to the environment is not limited to the costs associated with desalination but 
with ground subsidence.  It poses a threat to structures built on top of subsiding aquifers. 
 
Excessive water use and uncontrolled discharge of wastewater also cause 
eutrophication or drying up of lakes.  Eutrophication happens when the nutrients 
contained in the wastewater goes untreated into lakes and promote algal bloom.  Upon 
decomposition of algae, thick sludge is produced and accumulated at the bottom of the 
lakes, causing it to reduce in depth and eventually dry up.  A classic example of this is 
the Philippines’ largest lake, the Laguna de Bay, which is presently a repository of about 
4 million tons of suspended solids each year.  It was reported that Laguna de Bay is 
suffering an average net accretion of 0.5 cm/ yr, which led to its present average depth 
of only 2.5 meters (World Bank, 2003).  
 

 
1.1.5 Agriculture and Food Security  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 3:  Key Facts: The importance of water to agriculture (UNESCAP, 2005; 
CropLife, 2004) 
 

�  Producing a person's daily food can take up to 5,000 liters of water. 
�  Food and fiber crop production uses 70% of freshwater withdrawn from natural 

sources. 
�  A 1% increase in water productivity in food production makes available - in theory, 

at least - an extra 24 liters of water a day per head of population. 
�  While only 20% of the world's farmland is irrigated, it produces 40% of our food 

supply. 
�  Over 50% of total river basin area is under agricultural cover in the major 

watersheds of Europe and South Asia; over 30% of total basin area is under 
agricultural cover in large parts of the United States, South America, North Africa, 
Southeast Asia, and Australia. 

�  The proportion of irrigated areas expanded 25 times faster in Asia and the Pacific 
than in the rest of the world between 1990 and 2002, with major growth in South-
East and South Asia based on relatively inefficient surface irrigation systems. 
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In 1998, the International Water Management Institute (IWMI) said that water would be 
the single most important constraint to increased food production because agriculture is 
heavily dependent on water (INQ7.Net, 2006).  Water use within agricultural systems, 
primarily irrigation, account for almost 70% of global water withdrawals, which is 
expected to increase in the next thirty years to support the expected 20% increase in the 
amount of land devoted to irrigation.  By 2030, it is projected that 60% of all land with 
irrigation potential will be in use (CropLife, 2004).  
 

 
      Figure 2. Global water use by sector (CropLife, 2004) 

 

 
Currently, irrigated land accounts for approximately one fifth of the total arable area in 
developing countries, which in turn account for approximately 75% of the world’s 
irrigated areas (UNESCO, 2003).  The proportion of irrigated areas expanded 25 times 
faster in Asia and the Pacific than in the rest of the world between 1990 and 2002, with 
major growth in South-East and South Asia based on relatively inefficient surface 
irrigation systems (UNESCAP, 2005).   
 
 

     
 

Figure 3. Water withdrawal in Asia (UNESCAP, 2005; Shiklomanov, 2004) 
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The growth in irrigated agriculture for export is likely to have had a significant impact on 
overall water demand.  Thailand, for example, has been identified as the fourth largest 
net exporter of virtual water globally, exporting an estimated 233.3 billion m3 of water 
along with its world-famous agricultural produce in a five-year period from 1995 to 1999 
(UNESCAP, 2005).  It is estimated that 15 to 25% of this global virtual water trade is 
driven by water scarcity (Lansingan, 2006). 
 
Given this situation, numerous changes in current water use trends must be undertaken 
to achieve a “sustainable water scenario”.  This was based on a 2002 study of the 
International Food Policy Research Institute (IFPRI) and the International Water 
Management Institute (IWMI), which presents three alternative scenarios (business-as-
usual, water crisis and sustainable water scenario) for global water supply and demand 
(IFPRI/IWMI, 2002).   
 
Irrigation water use efficiency is currently estimated at 38% worldwide and is expected to 
improve to an average of 42% by 2030, if technology and improved irrigation water 
management practices are adopted.  Investments in irrigation and water management 
technology clearly must be undertaken to achieve this scenario.  The adoption of 
advanced farming techniques, investment in crop research, technological change, rural 
infrastructure and reform of water management to boost water productivity and the 
growth of crop yields in rain-fed farming are additional necessary components. 
 

 
 
1.2 National and Local Water Situation 
 
The Philippines is host to ninety (90) million people, based on 2006 estimates.  Data 
indicate that water supply coverage was about 81% in year 2003 while sanitation 
coverage was only 74.2% in year 2000.  With MDG targets of halving the population 
without access to water and sanitation by 2015, the Government of the Philippines 
(GOP) will need to provide water supply to additional 14.3 million Filipinos and sanitation 
to 16 million more.  This translates to additional investment requirements of PhP 73.4 
billion and PhP 72.2 billion for water supply and sanitation projects, respectively 
(Porciuncula, 2006). 
 

 
1.2.1 Water Supply Source versus Distribution 
 
According to the Philippine Task Force on Water Development and Management 
(PTWDM), about 70% of total land area of the Philippines is a watershed (Javier, 1999).  
Given the annual rainfall of 2,400 mm, the country is assured of daily water availability of 
975 million cubic meters (MCM) (LCP, 2005).   
 
The three major water users are agriculture, commerce and industry, and household 
sectors.  Various literature cite that water demand is estimated at one third (LCP, 2005) 
or even less than one-tenth (WRI, 2006) of the actual supply.  But even if demand rises 
substantially, potential problems lie not with quantity of supply but in quality and 
distribution.  The archipelagic nature of the country and the uneven freshwater 
availability become the main challenges in bringing water to every Filipino household. 
 

 
1.2.2 Coverage of Water Supply and Sanitation Services 
 
It was estimated that in 2002, only 85 percent (%) of the households in the Philippines 
had access to potable water supplies (UNICEF/WHO, 2001) while recent assessments 
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show that water supply coverage in the Philippines is around 80% and 67% have piped 
connections (Moore, 2006).  The estimates for piped household connections in rural 
areas are worse – about 22%. 
 
Approximately 98% of the population still lacks access to treated sanitation facilities 
(sewerage) although 86% has access to basic sanitation.  Limited government funding is 
allocated to sanitation improvements with only 0.05% of the 1999 gross domestic 
product (GDP) dedicated to sanitation and sewerage improvements.  Moreover, the 
country’s current rate of development and urbanization is exacerbating the carrying 
capacity of the environment to absorb large amounts of untreated organic pollution, 
which results in significant national economic losses (PSS, 2006).  
               

 
1.2.3 Epidemiological Data 
 
During the 1990s, there have been many large epidemics of waterborne diseases 
throughout the country, particularly of cholera and typhoid fever.  While diarrhea remains 
the number one cause of illness in all age groups, the decline in the incidence of cases is 
accompanied by reports to the National Epidemiology Centre (DOH) of significant 
reduction in the number of food-borne and water-borne infection outbreaks in the past 
years.  Investigations of these disease outbreaks have identified contaminated sources 
of drinking water, improper disposal of human waste and unsanitary food handling 
practices as the main causes (UNICEF/WHO, 2001). 
 

 
 

Figure 4. Leading causes of morbidity in the Philippines in 2002 (PSS, 2006) 
 

 
Outbreaks of cholera have averaged less than one per year during the period 2000-2003 
compared to 12 outbreaks a year in 1998.  In 2000, a total of 303 cholera cases (0.4 
cases per 100,000 population) were reported in nine of the 17 regions in the country: 
NCR (131 cases), Western Mindanao (80 cases), Caraga (32 cases), Western Visayas 
(18 cases), Central Luzon (15 cases), Central Mindanao (11 cases), CAR (5 cases) and 
Cagayan Valley and Northern Mindanao (one case each).  The morbidity trends for 
typhoid and paratyphoid fever have decreased from 33 cases per 100,000 population in 
1995 to 17.1 per 100,000 in 2000 while the mortality trend has remained consistently low 
from 1980 to 2000 (UNICEF/WHO, 2001). 
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1.3 Key Issues in the Water Supply and Sanitation Sector 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1.3.1 Access to Water Source as Indicator of Human Security 
 
As one of man’s basic needs, access to water is an important indicator of a place’s level 
of human development.  The Philippine Human Development Report 2005 (HDN, 2005) 
associates the level of disparity in access to water source as a preliminary indicator of 
human insecurity.  Figure 5 shows this disparity according to province.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 5.  Disparity in access to water source, 2000 (HDN, 2005) 
 

 

Box 4:  Water-related Emergent Issues (Lansingan, 2006) 
 

�  Freshwater scarcity can be classified as economic, physical, etc. 
�  Water pollution and contamination. 

o Increase in water pollution loads by 16 to 18 times for solids and organics 
�  Water resources use competition: domestic, municipal, industrial uses. 

o From 1995 to 2025: Increase of 70 to 345% 
o Industrial use in cities: 700% 

�  Inadequate water resources for ecosystem maintenance/services. 
�  Frequent flooding in some areas. 
�  Inadequate sanitation and health in coastal areas of major cities due to poverty. 
�  Inconsistent governance at different levels (regional and local) 
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In most cases, people residing in urban areas and regional centers enjoy relatively 
higher access to water than those located in far-flung areas.  With perceptions that basic 
resources such as water supply are only unfairly bestowed to a privileged few, there 
arises a sense of relative deprivation to those who are not.  Thus, this inconvenience and 
inequity contribute to a higher incidence of armed conflicts in the country (HDN, 2005).  
 

 
1.3.2 Deficiencies in Water Supply Facilities as Factor in the Water Crisis 
 
The water crisis is traced to deficiencies in water supply infrastructure facilities for 
distribution and sanitation, i.e., inadequate piped connections and poor supply 
reliabilities.  As discussed in section 1.2, the expected water demand in the Philippines is 
estimated to be way less than that of the water, which illustrates that distribution is more 
of the limiting factor than supply sources.  Despite a clear commitment from the national 
government, many areas in the Philippines still experience difficulties in expanding its 
water supply and sanitation systems and in improving water supply reliability (LCP, 
2005).  
 
 
1.3.3 Impact of Alternative Water Systems to Cost of Doing Business 
 
One effect of unavailability or unreliability of piped connections in the Philippines is an 
increase in the cost of doing business, relative to the scenario if efficient water supply 
systems are in place.  Poor reliability of existing water supply, which produces production 
bottlenecks and concerns on product quality, reduces the profitability of water-using 
firms.  
 
Moreover, any additional capital outlays on water systems in lieu of piped connections 
results in higher necessary investments and maintenance costs, thus increasing the 
costs of many Philippine products and rendering them less competitive in the market.  
These additional investments include individual wells, water tanks or additional waste 
treatment facilities.  Some firms purchase water from private water supply companies 
which deliver in bulk by petrol-driven vehicle, which costs many times higher than using 
piped connections. 
 
Similarly, households often install their own water supply systems, store water in their 
premises, or purchase from street vendors at a high premium.  On-site water shortage 
has been linked to a high incidence of disease, due to a lack of sanitary storage facilities.  
In the case of poor families, which constitute a larger proportion of the population of the 
country, having insufficient financial resources these households cannot afford to install 
their own water supply systems and therefore use up much of their time and energy for 
carting water from streams, vendors or other water sources.   
 

 
1.3.4 Common Problems of Water Service Providers 
 
The water districts and service companies are confronted with certain difficulties/ 
constraints as follows: 
 

�  public sector management, employment and reporting requirements; 
�  poor or limited access to finance; 
�  constraints on pricing; 
�  other impediments to internal revenue generation, including non-payment of 

water bills. 
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1.3.5 Unavailability of Lifeline Rates to the Poor 
 
The study conducted by A. Inocencio, J. Padilla and E. Javier in 1999 has proven that it 
is the poor who ultimately pays a higher price in water services (PIDS, 1999).  They also 
provided possible areas of consideration to address this problem. 
 
Lifeline rate and increasing block tariff structure.  The tariff rates of all water districts in 
the Philippines follow an increasing block structure, with an initial consumption block of 
10 m3 for domestic use.  The 10m3 volume represents the assumed minimum water 
requirement of households to maintain life and promote proper sanitation.  The water 
utility can thus charge this basic consumption a lifeline rate that is below cost rate, i.e., a 
highly-subsidized rate per m3, and then charge higher prices for use beyond the 
minimum volume.  
 
This increasing block tariff structure, as is often claimed, promotes equity, with the poor 
households assumed to be consuming within the first block and the rich households, 
because they have gardens to water, cars to wash and more water-using appliances, 
assumed to be consuming larger amounts, thereby falling within the higher-priced 
blocks.  In a way, the rich are said to be cross-subsidizing the poor households. 
Moreover, any consumption beyond the basic requirement is charged higher rates, which 
is intended to promote sustainable water use. 
 
Households without connections.  The relatively well-off households with access to the 
piped water system enjoy the lifeline rates while those without access, often the poor 
households, do not.  It is common for some households with piped water sell water to 
those without connections, thereby often passing on the higher-priced block to the poor. 
 
Shared piped connections.  While the 10 m3 figure provides a basis for setting the initial 
block, this minimum quantity which is priced cheaply can also be anti-poor for 
households which share connections with other households.  
 
The poor often obtain water through shared connections with neighbors who have 
private connections or from water vendors.  For households sharing a metered 
connection, the consumption can easily exceed the initial block volume, pushing the 
water use into higher-priced blocks.  Thus, these issues of shared connections and 
households without connections at all have to be addressed first for the basic water 
requirement estimate to be useful and relevant or for the subsidized minimum 
consumption block to be effective.  While it is ideal for the water utility to provide 
separate connections for each household, connection fees have been found to be 
constraining poor households in applying for a piped connection or a separate 
connection. The utility may therefore devise schemes that would make the fees more 
affordable. 
 
The utility may also opt to provide a common source which is free of connection charges, 
i.e., a public tap for those without private connections.  Water from this public tap can 
then be priced differently, e.g., a flat rate, from those with privately-piped water.  As 
such, the possible inequity of the increasing block tariff system can be addressed but not 
at the expense of promoting too much inefficiency (PIDS, 1999). 
 

 
1.3.6 Water Allocation Systems and Procedures 
 
The case of Angat Reservoir is classic example of prioritization issues in water 
allocation.  In Angat Reservoir, irrigation and hydropower have priority over domestic 
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water supply under normal, non-emergency conditions.  However, in times of drought or 
emergency, domestic water supply gets priority over all others within the limits of its 
water rights.  Conflicts arise when the MWSS withdraws water from the reservoir over 
and above its existing water rights (Jose and Cruz, 1999).  In the process, it expropriates 
a portion of the water rights of National Irrigation Administration (NIA).  In cases of 
MWSS-NIA conflicts, NWRB serves as arbiter and historically, the basis for allocation for 
domestic use has been the planning standard of 0.0029 liters per second per capita or 
250 liters per capita per day (PIDS, 1999). 
 
Water allocation is a powerful tool for managing the demand for water.  It is important 
that comprehensive studies be conducted to provide recommendations on water 
reallocation and compensation schemes that would meet the demand of the sectors 
drawing from water reservoirs, particularly in the event of drought or floods in the future. 
 
One such study was conducted by Inocencio, et al. in 1999.  They suggested a basic 
water requirement of 54 liters per capita per day, which was only about 20% of the 
current planning standard.  While domestic use has priority in times of shortage, other 
users like the farmers need not be totally deprived of their allocation either since no 
water means no produce for them.  Since water has a lower value for agricultural use 
than for domestic use, the team recommended compensating the farmers and giving the 
water to domestic users.  Thus, a compensation scheme for farmers should eventually 
be developed and implemented (PIDS, 1999). 
 

 
1.3.7 Compounding Effects of Disaster- and Environment-Related Problems 
 
Water-related problems are usually compounded by the serious impacts of disaster and 
environmental problems that hit the country.  In 1999, the Philippines faced eight (8) 
major typhoons, more pronounced effects of the La Niña phenomenon, heavy flooding, 
locust/rat infestations, major volcanic pyretic explosions, landslides, and other man-
made disasters.  It cost the economy a minimum of PhP 1.7 billion, not to mention death 
and the destruction (LCP, 2005).   
 
LGUs, in addition to the many direct social services they are expected to deliver to the 
people, also face the challenge to manage the environmental health of cities in times of 
emergencies and disasters for reducing the serious impacts of disaster and 
environmental problems on Philippine economy. 
 

 
1.3.8 Flawed Governance System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 5:  Governance Challenges in the Phil. Water Resources Sector (NWRB, 
2006) 
 

�  At present, the non-systematic approach to water resources management; 
�  The necessity to improve coordination and systematize basic water data collection 

system for an efficient and effective flow of information; 
�  Inadequate institutional capacity-building; 
�  Watershed degradation; 
�  Inadequate financial support to the programmes/projects of the sector; 
�  Unabated extraction of groundwater by illegal users; and 
�  A lack of appreciation of water as an economic good; hence, the inability to allow 

market-based mechanisms to function. 
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Water crisis, which is generally known to be a result of both natural and anthropogenic 
events rooted on destructive land-use practices, is also aggravated by a flawed 
governance system characterized by a “soft” state.  It is deduced that the Philippine 
government is unable to fully implement its laws in water governance (Contreras, 2002).  
 
In 2002, Professor A.P. Contreras of the De La Salle University in Manila noted that the 
“flawed governance system” is further aggravated by a “flawed science-governance 
interface”.  His research finds that the failure of the present legal and policy environment 
relevant to water governance is due to its landscape-based approach, specifically 
focused on watershed, instead of working within the parameters of an ecosystems 
approach.  In landscape-based approach, each forest system is classified and managed 
according to forest structures such as open, dense, savanna or complex, whereas 
ecosystems approach considers the interrelationships between ecological, social and 
economic factors (CFR/UWa, 2007).  Furthermore, resource valuation does not take into 
account market-based mechanisms that will truly reflect the scarcity value of water 
resources. 
 
This concern has been addressed by the recently signed Clean Water Act, which 
provides for an integrated area management for water resources based on a 
hydrological or ecosystem approach such as the river basin or watershed approach. This 
could consolidate local political boundaries and provide a higher level of intervention 
without reducing the autonomy of local government units or agencies (Elazegui, 2004).  
The passage of the Act is also the first attempt to consolidate different fragmented laws 
in the country (NWRB, 2006).   
 
Nevertheless, the numerous and intertwined roles and responsibilities of each sector 
remain ambiguous.  At present, various consultations are being conducted to find a way 
to rationalize and harmonize the different functions of agencies involved in water 
resources management (both supply and demand side).  
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2.0 LEGAL AND INSTITUTIONAL FRAMEWORK 
 
 
2.1 Introduction 
 
The main components of water resources management in the Philippines are vested in 
the mandates of the various government agencies that undertake most of the water 
resources programs and projects in the country.  There are about 30 such agencies and 
offices assigned for specific aspects of water resources development.  Thus, there are 
separate agencies dealing with each of the sectors of water supply, irrigation, 
hydropower, flood control, pollution, watershed management etc.  Each agency 
undertakes programs and projects exclusively within its own field of responsibility.  
Project identification and planning are performed to meet the targets of the agency 
(NWRB, 2006). 
 
 
2.2 Legal Basis of Water Resources Management 
 
The fundamental principles and policies on water resources development and 
management are embodied in a number of enabling laws.  The enactment of policies 
relating to water resources management commenced in the early 1970s when the 
establishment of water utilities in the country was encouraged.  Institutional support was 
also put in place through the creation of the Local Water Utilities Administration (LWUA) 
and the National Water Resources Board (NWRB).  During this decade, a number of 
other laws on pollution control were also passed, which had cross-cutting implications to 
water resources management.  To revise and consolidate these policies, the Water Code 
of the Philippines was enacted in 1976 and encompassed ownership, appropriation, 
utilization, exploitation, development and protection of water resources. 
 
From the 1980’s through the 1990’s, various environmental and resource-management 
agencies were created to undertake specific roles in water resources management.  The 
most important of these were the identification of the Department of Environment and 
Natural Resources (DENR) as the lead agency in the protection of the country’s natural 
resources and devolving certain environmental functions and powers to the local 
government units (LGUs).  The 1990s was also the decade when global environmental 
issues were taken very seriously, which culminated with the declaration of a “water 
crisis” in the Philippines in 1995.      
 
In 2004, the Philippine Clean Water Act was passed and aimed to consolidate the 
different fragmented laws of the Philippines on water resources, supply and sanitation.  
Presently, various technical working groups are in the process of simplifying the complex 
provisions of the law and preparing national frameworks to ensure its effective 
implementation.  There are also ongoing initiatives to rationalize the mandates of 
different agencies to integrate duplication in functions. 
 
Table 1 summarizes the important laws on water resources, supply and sanitation 
management in the Philippines. 
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Table 1.  Salient provisions of national laws on water and sanitation 
 

NATIONAL 
POLICIES SALIENT PROVISIONS 

The Philippine 
Constitution of 1987 

The Philippine Constitution provided the basic principles of 
water resources development and management, which 
stipulate that all waters of the Philippines belong to the State. 

Presidential Decree 
(P.D.) 198 of 1973 
[Provincial Water 
Utilities Act] 

P.D. 198 created the now Local Water Utilities Administration 
(LWUA) and the local water districts (WD).  It established 
LWUA as the government resource provider and the WDs as 
the local water service providers.  It also gives authority to 
LWUA as a specialized lending institution for, and provides 
technical and training assistance to, the WDs. 

Presidential Decree 
(P.D.) 424 of 1974 
[National Water 
Resources Council 
(NWRC) Charter] 

P.D. 424 created the NWRC, which is now the National 
Water Resources Board (NWRB), to coordinate the planning 
of some 30 water resources agencies of the Government. 

Presidential Decree 
(P.D.) 856 of 1975 
[Sanitation Code of 
the Philippines] 

P.D. 856 codifies and enforces the various sanitation policies 
of the government, including the standards for water supply, 
food processing and servicing, sanitary facilities, sewerage 
and sewage management, markets and abattoirs, industrial 
hygiene, and funeral parlors. 

Presidential Decree 
(P.D.) 1067 of 1976 
[Water Code of the 
Philippines] 

P.D. 1067 provides the framework for implementing the 
provisions of the Constitution on water resources 
development and management with regard to water quality.  
This includes the rules governing the rights and obligations 
of water users as well as the administrative structure to 
enforce the provisions of the Water Code.  The code adopts 
prior appropriation doctrine of “first in time, first in right” for 
water allocation in the country 

Presidential Decree 
(P.D.) 1586 of 1978 
[Environmental 
Impact Statement 
System] 

P.D. 1586 provides the establishment and institutionalization 
of a system whereby the exigencies of socio-economic 
undertakings can be reconciled with the requirements of 
environmental quality. It also caused for the declaration of 
certain projects, undertakings or areas in the country as 
environmentally critical. For this purpose, the proper land 
and water use pattern for the areas of said critical projects 
shall be prepared. 

Executive Order 
(E.O.) 192 of 1987 
[Department of 
Environment and 
Natural Resources 
(DENR) Charter] 

E.O. 192 provides for the reorganization of the DENR as the 
lead agency in, among others, promulgating the (1) rules and 
regulations for the control of water, air and land pollution and 
(2) ambient and effluent standards for water and air quality. 

Republic Act No. 
7160 [Local 
Government Code 
of 1991] 

R.A. 7160 defines the functions and powers of local 
government units (LGUs), i.e., provinces, cities, 
municipalities and barangays in environmental protection.  
R.A. 7160 mandates LGUs to undertake watershed-related 
activities, initially confined to community-based management 
(CBFM), social forestry and watershed projects.  Since then, 
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NATIONAL 
POLICIES SALIENT PROVISIONS 

a number of environmental functions of various national 
government agencies have already been devolved to the 
LGUs. 

Environmental 
Code of 1997 

The Code prescribes, among other things, the management 
guidelines aimed to protect and improve the quality of the 
water resources through (a) classification of surface waters, 
(b) establishment of water quality standards, (c) protection 
and improvement of the quality of water resources, and (d) 
responsibilities for surveillance and mitigation of pollution 
incidents. 

Republic Act No. 
9275 [Philippine 
Clean Water Act of 
2004] 

R.A. 9275 provides for comprehensive water quality 
management.  It also provides the framework for sustainable 
development to achieve a policy of economic growth in a 
manner consistent with the protection, preservation and 
revival of the quality of fresh, brackish and marine waters.  
The passage of R.A. 9275 is also the first attempt to 
consolidate different fragmented laws of the Philippines on 
water resources management and sanitation. 

 

 
 
2.3 Roles of National Agencies and Local Government Units 
 
This section was primarily based on Ms. Dulce Elazegui’s paper entitled “Institutions and 
Water: The Vital Connections”, comprehensively summarizing the structure of water 
resource governance in the Philippines (Elazegui, 2004). 
 
In the Philippines, the present water management set-up, as shown in Table 2 principally 
involves a two-tiered system of governance - national and local - which looks into supply 
and demand functions.  The supply side concerns watershed management, the 
watershed being a vital source of water for multiple uses.  The demand functions, 
meanwhile, refer to the regulation of water utilization and maintenance of water quality. 
Delineation and overlaps in responsibilities among the institutions looking into these 
concerns exist and may, in fact, be inevitable but they could be dealt with through 
adequate collaboration (Elazegui, 2004). 
 
 

Table 2.  Major government institutions involved in Philippine water governance 
 

INSTITUTION ENABLING 
LAW MANDATE/FUNCTION 

National  

DENR :  
Forest Management 
Bureau (FMB) and 
Environmental Mgt. 
Bureau (EMB) 

E.O. 192 of 
1987 

Primarily responsible for the management, 
conservation, and development of forest 
lands and watersheds; and maintaining 
water quality 

National Power 
Corporation (NPC) 

R.A. 6395 
[NPC Chapter]; 

Authority to take water from any public 
stream, river, creek, lake or waterfall for 
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INSTITUTION ENABLING 
LAW MANDATE/FUNCTION 

E.O. 224 of 
1987 

power generation; complete jurisdiction 
and control over watersheds surrounding 
the reservoirs of plants and/or projects 

Philippine National Oil 
Company (PNOC) 

E.O. 223 of 
1997 

Jurisdiction, control, management, 
protection, development and rehabilitation 
of watershed reserves 

National Irrigation 
Administration (NIA) 

R.A. 3601 of 
1963 

Improve, construct and administer all 
national irrigation systems of the country 

Department of Energy 
(DOE) 

R.A. 7638 
[DoE Act of 
1992] 

Allocate reforestation, watershed 
management, health and/or environment 
enhancement fund 

National Water 
Resources Board 
(NWRB) 

P.D. 1067 – 
Water Code of 
1976  

Coordinate and regulate water resources 
management and development, and water 
uses 

Joint Executive-
Legislative Water 
Crisis Commission 

R.A. 8041 
[National Water 
Crisis Act of 
1995] 

Address the water crisis including supply, 
distribution, finance, privatization of state-
run water facilities, protection and 
conservation of watersheds and the waste 
and pilferage of water 

Department of Health 
(DOH) 

IRR of NEDA 
Board Res. No. 
4 of 1994 

Set quality standards for water testing, 
treatment and surveillance and sanitary 
practices 

Department of Public 
Work and Highways 
(DPWH) 

IRR of NEDA 
Board Res. No. 
4 of 1994 

Set technical standards for engineering 
surveys, design and construction of Level 
I water systems 

National Economic 
and Development 
Authority (NEDA) 

Executive 
Order 230 of 
1987 

Policymaking and infrastructure, 
coordination of activities and various 
sectors 

National Commission 
on Indigenous People 
(NCIP) 

R.A. No. 8371 
of 1997 [IPRA] 

Formulates and implements policies for 
the protection of indigenous people, e.g., 
ancestral domain in critical watersheds 

Local  

Local Government 
Units (LGUs) 

R.A. 7160 of 
1991 [Local 
Government 
Code (LGC)]  

Implement community-based forestry 
projects and manage communal forest 
with an area not exceeding fifty (50) sq 
km, and enforce forestry laws, etc. 

Local Water Utilities 
Administration 
(LWUA) 

P.D. 198 of 
1973 [Prov. 
Water Utilities 
Act]  

Own and operate water supply and 
distribution systems for domestic, 
industrial, municipal and agricultural uses 

Metropolitan Works 
and Sewerage 
System (MWSS) 

R.A. No. 6234 Responsible for water supply in Metro 
Manila 

 

     Source: Elazegui, 2004 
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Agencies involved in administrative supervision of the country’s water resources are 
distributed among the executive departments of the national government.  In the 
government-controlled corporations, councils, boards and development authorities, 
supervision is only exercised at the policy level. 
 

 
2.3.1 National Level 
 
The Department of Environment and Natural Resources (DENR) and the National Water 
Resources Board (NWRB) are the major national institutions that influence watershed 
and water-related decisions and actions, respectively. The DENR exercises direct-line 
supervision, authority and control over its respective bureaus and other offices.  
Watershed management is largely handled by the DENR, particularly the Forest 
Management Bureau (FMB). The Environmental Management Bureau (EMB), also under 
the DENR, is responsible for maintaining water quality in the country. 
 
At the national level, the National Economic and Development Authority (NEDA) 
coordinates the activities of all sectors while it is the National Water Resources Board 
(NWRB), which coordinates the water resources sector. 
 
The NWRB, which is presently planned to be eventually placed under the DENR, acts as 
the government coordinating and regulatory body for all water resources-related 
development.  It is an interagency board that regulates water distribution, resolves issues 
and conflicts in water resources management and development such as inconsistencies 
in fees and charges.  For water permit application, other agencies are also involved in 
issuing clearances or related documents such as the DENR for the Environmental 
Compliance Certificate (ECC) or Certificate of Non-Coverage (CNC). 
 

 
 

Figure 6.  Major institutions involved in water governance (Elazegui, 2004) 
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Many government-owned and -controlled corporations (GOCCs) which source their 
water supply requirements from watersheds have also been vested complete jurisdiction 
and control over watersheds surrounding the plants and/or projects.  These include the 
National Power Corporation (NPC) for power generation, the Philippine National Oil 
Company (PNOC), and the National Irrigation Administration (NIA) for water supply to 
agriculture.  NIA, together with the Bureau of Soil and Water Management, are the major 
water service providers for irrigation and drainage. 
 
The National Commission on Indigenous People (NCIP) under the Office of the 
President, through the Indigenous People’s Rights Act (IPRA), is concerned with the role 
of indigenous people in ancestral domains or portions necessary for critical watersheds, 
protected areas, forest cover or reforestation. 
 
The Department of Health (DOH) is responsible for drinking water quality regulation, 
supervision of general sanitation activities, and countrywide surveillance of drinking 
water sources to protect public health.   
 
The Department of Public Works and Highways - Project Management Office for Major 
Flood Control Project (DPWH-PMO-MFCP) is responsible for flood control mitigation.  
Under the Clean Water Act, the DPWH is also assigned in planning, design, construction 
and maintenance of infrastructure facilities (including water resources development 
systems) and other public works.     
 
In addition, municipal and industrial water supply are tasks assigned to the local 
government units (LGUs), which is being coordinated by the Department of the Interior 
and Local Government (DILG). 
 

 
2.3.2 Local Level 
 
By virtue of the Local Government Code (LGC), watershed-related activities of local 
government units (LGUs) such as provinces, cities and municipalities are confined to 
community-based forest management (CBFM), social forestry and watershed projects.  
The barangays’ role depends on the discretion of the local executives of cities and 
municipalities.  LGUs also have to be consulted by GOCCs in order to undertake 
measures that will prevent or minimize their activities with environmental implications 
(Elazegui, 2004).   
 
Upon the passage of the Clean Water Act (CWA), more functions are defined for LGUs.  
These LGU mandates are summarized below. 

�  Implement  measures to prevent and control pollution 
�  Enforce public health laws 
�  Generate revenue and apply resources, e.g., charges on activities within their 

jurisdiction, and fees for services rendered 
�  Issue permits, e.g., building, business, sanitation 
�  Use its powers under the LGC to ensure compliance with CWA 
�  Some aspects of water quality management/regulation including permit issuance 

& monitoring may be devolved to LGUs or Water Quality Management Area 
(WQMA) Board 

�  Coordinate with other sectors to prevent and control water pollution 
�  May be authorized by DENR-EMB to inspect premises or test discharge 
�  Appropriate the necessary land to construct sewage/septage treatment facilities 
�  Adjust local property taxes or impose a service fee system for the op'n and maint. 

of sewerage treatment or septage management facilities 
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In addition, DENR Administrative Order No. 92-30 devolves the following functions, 
programs and projects to LGUs: 

�  Management of small watershed areas which are sources of local water supply 
Implementation of environmental management systems and services related to 
general hygiene and sanitation (sewage and household wastes disposal)  

�  Implementation of Cease and Desist Orders issued by the Pollution Adjudication 
Board (PAB) of the DENR. 

 
There are also identified specific functions for each tier of local government, as shown in 
Table 3 below. 
 

 
Table 3.  Roles of the different levels of LGUs on water and sanitation 
 

TIER / LEVEL 
OF LGU 

ROLES AND FUNCTIONS ON 
WATER AND SANITATION MANAGEMENT  

General sanitation and maintenance of water supply systems. 

Barangays Barangay Captain, Councilman and Zone Chairman deputized 
as peace officers to effect arrest of violators to enforce 
pollution control laws  

Infrastructure facilities funded by municipal funds including 
water supply systems, drainage and sewerage; 

Research services and facilities related to agriculture and 
fisheries, including water utilization or conservation projects  

Municipalities 
and Cities 

Services or facilities related to general hygiene and sanitation. 

Enforcement of pollution control and laws to protect the 
environment subject to DENR supervision, control and review;  

Provinces 
Infrastructure funded by provincial funds for inter-municipal 
waterworks, drainage and sewerage and similar facilities 

 

 
Water delivery, on the other hand, is the responsibility of water districts, quasi-public 
corporations in one or more contiguous cities, municipalities, or provinces particularly in 
urban and peripheral semi-urban areas.  Water districts (WD) are formed through a 
resolution in the concerned LGU.  There are also several privately managed water 
districts in the country, in the absence of, or in addition to LGU-operated WDs.  In total, 
there are around 1,600 water utilities in the Philippines (Alikpala, 2006). 
 
The Local Water Utilities Administration (LWUA) governs local WDs and reviews rates or 
charges established by local water utilities.  The Metropolitan Waterworks and Sewerage 
System (MWSS) services the National Capital Region or the Metro Manila area.  Local 
WDs also manage and maintain all watersheds within their territorial jurisdiction but they 
could devolve their functions, including watershed management, to LGUs.  However, 
water rates and charges generally do not include the cost of watershed management.  In 
rural areas, LGUs are authorized to operate their own water systems although this 
depends on the capacity of LGUs to sustain waterworks financially and technically. 
 
The task of water quality monitoring, as mentioned earlier, is with DENR-EMB and the 
Department of Health (DOH), as well as WDs and LGUs as per their discretion.  The 
DENR-EMB sets water quality standards but for drinking water, the DOH adopts the 
National Drinking Water Standards (NDWS).  With DOH devolved, water monitoring 
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becomes a responsibility of LGUs, thus, subject to LGUs’ funds and prioritization.  LGUs 
also have a role in the multipartite monitoring team (MMT) formed within the 
Environmental Impact System (EIS) under DENR. 
 
Furthermore, there exist several basin management authorities in the Philippines, most 
notably the Laguna Lake Development Authority (LLDA).  The LLDA was granted an 
institutional mandate in 1966 by virtue of R.A. 4850 as amended by P.D. 913 and E.O. 
927.  LLDA has a very strong statutory mandate and its charter provides it with both 
regulatory and development powers.  For the main artery of Metro Manila, the Pasig 
River Rehabilitation Council (PRRC) was tasked to oversee the rehabilitation of the 
Pasig River to its pristine condition conducive to transport, recreation and tourism. 
Another river basin organization is the Agno River Basin Commission (ARBC), whose 
function has been limited to coordinative roles.   
 
The last but not the least is the Metropolitan Manila Development Authority (MMDA).  
MMDA is a quasi-LGU that is legally mandated regional development authority but 
performs only specified functions as compared to LGUs.  Under the CWA, its roles 
include planning, monitoring, coordinative functions and excercising regulatory or 
supervisory authority over the delivery of Metro Manila (MM)-wide services without 
diminution of LGU autonomy on purely local matters (including sewerage management, 
sanitation and pollution control). 
 

 
2.3.3 National - Local Government Interface 
 
As shown, the Philippines’ water management framework inevitably involves a two-tiered 
system of governance but national policies set bounds and limits to LGU functions such 
as the community-based forest management (CBFM), waterworks system and water 
quality monitoring (Elazegui, 2004).   
 
During the 2006 Philippines Development Forum, the DENR convinced the LGUs that 
CBFM implementation is the right way in managing the natural resources but admitted 
that implementation and support schemes need to be improved.  The agency also 
agreed to pursue watershed developments but stressed the need for political will 
especially among LGUs to harmonize plans in watershed approaches (PDF, 2006).  
Such is an example that with policies generally emanating from the central government, 
the interface between the national and local level institutions is critical so that the policies 
are properly implemented. 
 
At present, DENR’s representation at the regional level is through the Regional 
Executive Director.  At the local level, it has the Provincial Environment and Natural 
Resource Office (PENRO) and the Community Environment and Natural Resources 
Management Office (CENRO).  The CENRO covers one or more cities and 
municipalities. 
 
At the same time, LGUs have the option to create ENROs for provincial, municipal and 
city governments.  Under the LGC, the creation of a local ENRO office is not mandatory 
but once created, it becomes a permanent office within the LGU.  In order to implement 
projects, meanwhile, including those in small watersheds serving as source of potable 
water or irrigation to the community, a Memorandum of Agreement (MOA) has to be 
forged among DENR, DILG and the LGU. 
 
For the implementation of the National Integrated Protected Areas (NIPAS) Act at the 
local level, on the other hand, the Protected Area Management Board (PAMB), 
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composed of DENR, LGU, NGO representatives and a community representative, is the 
one mainly responsible (Elazegui, 2004). 
 
Co-management of certain watersheds serving local water districts is also possible 
between the NWRB and LWUA (Javier 1999).  Similarly, devolving watershed 
management functions from water districts to LGUs could be done through a 
proclamation or a Memorandum of Agreement (MOA) between the DENR and LGUs.  A 
MOA for the implementation of watershed projects could also be forged between GOCCs 
and LGUs (Elazegui, 2004). 



 
RP Water Situation Report 2006  
 
 

23 

 
3.0 BASELINE WATER QUALITY SITUATION IN THE PHILIPP INES 
 
 
3.1 Country Profile 
 
The Philippines, an archipelago of 7,107 islands, only 2,000 of which are inhabited, lies 
in the Pacific Ocean off the coast of Southeast Asia between latitudes 5° and 21° North 
and longitudes 117º and 127º East.  Of the total land area of 300,000 km2, the two 
largest islands of Luzon and Mindanao comprise two-thirds of the total.  In contrast, the 
extent of marine waters is about 2.2 million square kilometers, based on a 200-mile 
exclusive economic zone.   
 
The Philippines is part of a western Pacific arc system that is topographically 
characterized by active volcanoes, earthquakes and frequent seismic activity.  The 
islands typically have narrow coastal plains with sand beaches and numerous swift-
running streams, but few open onto spacious lowlands or large plains. 
 
 

   
Figure 7. Average annual precipitation in the Philippines, mm/year (FAO, 2007) 

 

 
With a tropical marine climate, the country is hot and humid year-round and is dominated 
by wet and dry seasons.  Droughts and flooding from typhoons are common.  Tropical 
cyclones contribute 38% of the annual rainfall in the country (Kho and Saño, 2006).  The 
summer monsoon brings heavy rains and dangerous storms from May to October, 
whereas the winter monsoon brings cooler and drier air from December to February.  
Most of the lowland areas are hot and dusty from March to May.  Temperatures rarely 
rise above 37 °C, and mean annual sea-level tempera tures rarely fall below 27 °C. 
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Average annual rainfall is about 2,360 mm but varies in different parts of the country, 
from as much as 5,000 mm in the mountainous east coast section to less than 1,000 mm 
in some of the sheltered valleys.  Although rainfall is unevenly distributed across the 
country and there is a high degree of variability from place to place, groundwater levels 
are generally high, and streams flow continuously (WRPO, 2006). 
 
 

    
 

Figure 8. Land cover in the Philippines (FAO, 2007) 
 

 
About half the country is under cultivation and much of the original tropical rainforest has 
been logged (UNICEF/WHO, 2001).  Major surface water bodies are Laguna de Bay and 
Lanao Lakes.  
 
The islands are home to 90 million people (2006 estimates) with a population density of 
294 persons / km2 but this is unevenly distributed throughout the islands.  Recent data 
from the United Nations Development Programme (UNDP) show that per capita gross 
domestic product (GDP) of the Philippines is at US $ 4,321, with 46% of Filipinos living 
below US $ 2 per day (Kho and Saño, 2006).  
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3.2 Water Resources and Supply 
 
High rate of rainfall and freshwater storage capacity theoretically assure the Philippines 
of adequate supply of freshwater for its agricultural, industrial and domestic uses.  
Around 70% of the country’s land area is considered as watershed areas.  With 421 
principal river basins (19 of which are considered major basins) in 119 proclaimed 
watersheds, and with a yearly average of over 2,400 mm of rainfall, there is sufficient 
recharge of water through surface run-off and groundwater resources (WRPO, 2006; 
NWRB, 2006; Kho and Saño, 2006). 
 
The total actual renewable water resources (ARWR) gives the maximum theoretical 
amount of water actually available for each country, which is the sum of internal and 
external sources of renewable water resources (IRWR and ERWR).  In the Philippines, 
the total ARWR is equivalent to IRWR since the country shares no land boundary with 
any country, thus ERWR equals zero (0).   
 
According to the Searchable Database of World Resources Institute (WRI), the total 
ARWR of the Philippines (compiled from 1960 to 2005) is 479 BCM (WRI, 2006; WRI, 
2003).  This figure, i.e., 479 BCM, is the sum of surface water produced internally (444 
BCM) and the groundwater recharge (180 BCM), minus the overlap (145 BCM), which is 
the water shared by groundwater and surface water (WRI, 2003).  
 

 
3.2.1 Surface Water 
 
The Philippines has abundant water resources having been endowed with 59 natural 
lakes and 421 river basins with drainage areas ranging from 40 to 25,649 km2 
(Concepcion, 2004). 
 

         Table 4.  Distribution of river basin areas in the Philippines 
 

Drainage Areas  
(km 2) 

Number of 
River Basins  

50-100 51 

101-200 113 

201-500 155 

501-1,000 63 

1,001-2,000 22 

2,001-5,000 9 

5,001-10,000 5 

10,001-above 3 
 

     Source: Concepcion, 2004 
 

 
From among the principal river basins, 19 were identified as major river basins with 
drainage areas of at least 1,400 km2 (Kho and Saño, 2006). 
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Table 5:  Major river basins in the Philippines  
 

Region  River Basins  Drainage Area (km 2) River Length (km)  

I Abra 5,125 178 

II Cagayan 
Abulug 

25,649 
3,372 

505 
175 

III Pampanga 
Agno 

9,759 
5,952 

260 
206 

IV Pasig-Laguna de Bay 4,678 78 

V Bicol 3,771 136 

VI 
Ilog-Hilabangan 
Panay 
Jalaud 

1,945 
1,843 
1,503 

124 
132 
123 

X Agusan 
Cagayan 

10,921 
1,521 

350 
90 

XI Tagum-Libuganon 
Davao 

3,064 
1,623 

89 
150 

XII Mindanao 
Buayan-Malungun 

23,169 
1,434 

373 
60 

 

     Source: Concepcion, 2004 
 

 
There are also a total of 59 lakes, 16 of which have an area more than 400 hectares.  
The largest lakes are the Laguna de Bay in Luzon with an area of 922 square kilometers 
(km2), and Lake Lanao in Mindanao, which is a major source of hydropower.  On the 
whole, rivers and lakes cover 1,830 km2 or 0.61% of the country’s total land area (Kho 
and Saño, 2006).   
 
Table 6:  Available water supply of natural run-off at various percent dependability  

PERCENTAGE 
 REGION 

50 75 90 
I Ilocos 27,000 17,100 12,100 

II Cagayan Valley 65,500 51,400 39,300 

III Central Luzon 32,500 21,400 14,900 

IV Southern Tagalog 91,500 56,000 39,900 

V Bicol 29,100 18,000 14,700 

VI Western Visayas 17,000 12,000 11,600 

VII Central Visayas 16,600 11,200 8,700 

VIII Eastern Visayas 59,000 38,300 33,700 

IX Southwestern Mindanao 27,000 20,200 17,100 

X Northern Mindanao 37,900 28,400 24,000 

XI Southeastern Mindanao 39,000 25,300 18,700 

XII Southern Mindanao 37,200 29,300 22,000 

 Philippines  479,300 328,300 256,900 
 

     Source: Concepcion, 2004 
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With an average annual rainfall of 2,400 mm, the mean annual run-off is estimated at 
about 257,000 million cubic meters (MCM), ninety percent (90%) of the time 
(Concepcion, 2004).  The National Water Resources Board (NWRB) reports that the 
dependable surface water supply is estimated at 206,230 MCM per year (MCM/yr)2 and 
125,790 MCM/yr, for probabilities 50% and 80%, respectively (NWRB, 2006). 
 

 
3.2.2 Groundwater 
 
The country is also underlain by extensive groundwater reservoir covering approximately 
50,000 km2 with an estimated storage capacity of about 251,100 MCM. 
 
 Table 7: Estimated water storage capacity of groundwater resources (by Region)  

 

Region  Storage Capacity (MCM)  

I Ilocos 1,866 

II Cagayan Valley 11,850 

III Central Luzon 54,700 

IV Southern Tagalog 37,000 

V Bicol 4,500 

VI Western Visayas 55,242 

VII Central Visayas 1,700 

VIII Eastern Visayas 8,400 

IX Southwestern Mindanao 14,700 

X Northern Mindanao 15,950 

XI Southeastern Mindanao 9,750 

XII Southern Mindanao 36,000 

 Philippines  251,158 
 

     Source: Concepcion, 2004 
 

 
NWRB reports that the total available groundwater supply is estimated at 20,200 
MCM/yr.  In this regard, the Philippines has a total dependable water supply of 145,900 
MCM/yr based on the 80% probability for surface water, or 226,430 MCM/yr total mean 
supply (NWRB, 2006). 
 

 
3.2.3 Water Resources per Capita 
 
In 2006, it is estimated that the actual renewable water resources of the Philippines, on a 
per capita basis, is equivalent to 5,670.2 m3 per person per year (WRI, 2006).  This 
availability is more than five times the threshold of 1,000 m3 per person per year, which 
is used for classifying global water scarcity.  However, Figure 9 shows that this value is 
still relatively low as compared to selected Asian countries.  

 

                                                 
2 The unit cubic meters per day (m3/d) used in NWRB (2006) may be misrepresented.  In comparison with other 
literature, this should have been million cubic meters per year (MCM/yr), which the author of this report adopted.  
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Figure 9. Actual renewable water resources, total and per capita (WRI, 2006)  
 

 
Like the trends in China, India and Indonesia, the per capita water availability in the 
Philippines is highly dictated by the population, in spite of its huge water resources.  
 
The water problems associated with population explosion in urban centers is even 
compounded by the Philippines’ archipelagic nature.  Islands are geographically isolated 
and distribution of rain is not even across the country.  In fact, Southern Tagalog has the 
most freshwater available while Western Visayas has the least (INQ7.Net, 2006).   
 
Furthermore, sectoral demands for water also widely differ from one region to another.  
Studies show that water availability is expected to decline to about 2,500 cubic meters 
(m3) per capita by the middle of the century (Bandaragoda, 2006).  This is exacerbated 
by the fact that, already, the actual reported ARWR in year 2000 was a mere 1,907 m3 
per capita (WB, 2003) since just over a third or 36% of the country’s river systems are 
classified as sources of public water supply (Alikpala, 2006).   
 
 
 

3.3 Water Demand  
 

 
3.3.1 Existing Water Demand 
 
Water usage is generally classified as consumptive and non-consumptive.  Consumptive 
usage covers domestic, commercial, industrial water supply and irrigation (agriculture), 
while non-consumptive usage comprises hydropower generation, recreational, 
environment and flood control.  According to NWRB, the use of hydropower is the 
biggest water-user in the country but it is considered non-consumptive (NWRB, 2006). 
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   Annotations and Sources:  [1] – Water demand (Concepcion, 2004)  

[2] – Surface water withdrawals (WRI, 2003) 
[3] – Water use (WRPO, 2006) 

 

Figure 10.  Sectoral water use/demand in the Philippines per sector  
 

 
Among consumptive users, the agricultural sector has by far the greatest surface water 
demand, using around 85% of the supply with industry/commerce and domestic sectors 
sharing 15% (Kho and Saño, 2006; WRPO, 2006).  Agricultural use is primarily devoted 
to irrigating the country’s rice fields, as managed by National Irrigation Administration.  
According to WRI’s Searchable Database (WRI, 2006), the intensity of water demand for 
the Philippine agricultural sector in year 2000 is equivalent to 1,981.2 cubic meters per 
hectare per year (m3/ha/yr).  This indicator shows the country's dependence on irrigation 
for agricultural production.  Groundwater usage by sector is also shown in Figure 10. 

 

 
   Table 8.  Volume of water extraction based on water right grantees (2003) 
 

PURPOSE Volume Withdrawn 
(MCM/yr) 3 

Percent (%), 
excluding *  

Domestic and municipal 5,458 7.05 

Irrigation 64,015 82.65 

*Power generation (non-consumptive) *102,579 - 

Fisheries 747 0.96 

Livestock raising 12 0.02 

Industrial 6,935 8.95 

Recreational 232 0.30 

Other purposes 57 0.07 

TOTAL 77,456 100.00 
 

        Source: NWRB, 2006 
                                                 
3 The unit cubic meters per year (m3/yr) used in NWRB (2006) may be misrepresented.  In comparison with other 
literature, it should have been million cubic meters per year (MCM/yr), which the author of this report adopted. 
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The estimated water withdrawals as of 2003, based on the water right grantees 
registered with NWRB is 77,456 MCM/year excluding water use for power generation.  
Among the NWRB-registered water users, irrigation is the biggest water user accounting 
for 64,015 MCM/year or the equivalent of 82.65% of total water withdrawal. 

 

 
 

Figure 11. Comparative % water withdrawals in Asian countries, 2000 (WRI, 2006)  
 

 
As compared to selected Asian countries in year 2000, the Philippines has a relatively 
low water withdrawal rate in proportion to its IRWR, that is, about 6.0%.  However, this 
value does not reflect the efficiency of water distribution and use (WRI, 2006).  Aside 
from consumptive use, it also includes conveyance losses and return flow.  Information 
obtained in 1995 showed that with total withdrawals of 55.4 BCM or 811 cubic meter per 
capita that year, water withdrawals as a percentage of ARWR was in fact 13.3% (WRI, 
2003).  Moreover, there were some studies in the Philippines, which estimated that water 
demand in 2000 was around one-third of the actual supply as shown in Figure 12. 
 

     
 

Figure 12. Philippine Water Resources Picture (Concepcion, 2004) 
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Water pollution, wasteful and inefficient use of water, saltwater intrusion and continued 
denudation of forest cover particularly in the watersheds are the main strains to water 
resources.  With such threats and with the growing population, it is becoming more 
difficult to provide basic water supply services.  Table 9 lists the number of waterless 
areas within Metro Manila and other regions in the country. 

 

 
Table 9:  Number of waterless areas within Metro Manila and other regions 
 

City/Municipality 
within Metro Manila 

Number of 
Waterless 

Areas 

Other Regions in 
the Philippines 

Number of 
Waterless 

Areas  
Caloocan  23 Region I 12 

Las Piñas  28 Region II  29 

Malabon  6 Region III  7 

Manila 7 Region IV A  5 

Marikina  2 Region IV B  51 

Muntinlupa  14 Region V  28 

Navotas  2 Region VI  64 

Novaliches  3 Region VII  41 

Parañaque  41 Region VIII  22 

Pasig  1 Region IX  72 

Pateros  5 Region X  39 

Quezon City  33 Region XI  26 

Taguig  30 Region XII  50 

Valenzuela  17 Region XIII  51 

  ARMM  95 

  

 

CAR   77 
  

     Source: NEDA, 2006a 
 

 
In addition to surface and groundwater pollution, saltwater intrusion has become one of 
the more pressing concerns in water resources management.  With undependable water 
supply, some areas in the Philippines opt to extract water from the aquifer, leading to the 
lowering of the water table and the intrusion of saltwater.  So far, there has not been any 
official extensive examination of the salinity of freshwater but unofficial reports show that 
substantial areas are involved and Metro Manila has been affected by saltwater intrusion 
since the mid 80’s. 
 
While demand is increasing rapidly, fragmented management, weak enforcement and 
planning continues to affect supply, and in 1995, a national water crisis was declared, 
which prompted to the passage of special legislation, Republic Act (RA) No. 8041, 
otherwise known as the Philippine Water Crisis Act of 1995 (Bandaragoda, 2006; 
WRPO, 2006; UNICEF/WHO, 2001).  Among the more important features of the Act is 
the provision for a stronger private sector participation in the financing and operation of 
water supply services, in particular the Metro Manila area (GSID, 2000). 
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3.3.2 Water Demand Projections 
 
Based on a study conducted by the Japan International Cooperation Agency (JICA), 
water demand in the Philippines was 29,944 MCM/yr in 1996 and is expected to 
dramatically increase up to 86,500 MCM/yr in 2025 (Kho and Saño, 2006).  At the rate 
the country’s population is growing, the country’s water resources shall have reached a 
critical stage by 2025 or earlier if no water resources program management is in place.  
According to the Water Resource Management Policy Forum, the Philippines now has 
the highest total water withdrawals in Southeast Asia (NEDA, 2006a).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If water use habits remain unchanged, it is foreseen Central Luzon as having water 
shortages even before 2025.  There will be queues leading to water delivery trucks and 
the rice farms will start experiencing prolonged drought.  This scenario will repeat itself in 
Central Visayas.  Seventeen of the 20 major river basins will experience water shortage 
even before 2025 (NEDA, 2006a).   

Box 6:  Water Demand Projections under the 1998 Master Plan Study on 
Water Resources Management (NWRB, 2006) 
 

�  Annual domestic water demand is projected to increase 3.8 times from the 
1995 level of 1,958 MCM/yr to 7,430 MCM/yr by 2025.  The increase may be 
higher considering that the actual population growth rate is higher than the 
projected rate. 

o Supplying water to urban centers requires more sophisticated water 
facilities. Water must be derived from more distant areas. Additional 
conveyance and distribution costs will have to be passed on to 
consumers. 

o The urban poor are also more exposed to water-related diseases 
because of unsafe water sources, and inadequate sanitation and 
hygiene.  Water resources degradation results in reduced urban 
productivity, increased cost of manufacturing, and a lower quality of 
life. 

�  Annual agricultural water demand is projected to increase 2.8 times from an 
estimated 25,533 MCM/yr in 1995 to 72,973 MCM/yr in 2025.   

o Irrigation subsector: 72.6% 
o Fishery subsector: 27%  
o Livestock subsector: 0.4% 

�  Annual industrial water demand is projected to increase 2.24 times from an 
estimated 2,233.6 MCM/yr in 1995 to 4,997.6 MCM/yr in 2025 (under high 
growth scenario of 8.7%) or an increase of 4.48 times to 3,310.1 MCM/yr in 
2025 (under low growth scenario of 5.9%).  Scenarios were derived from the 
high correlation between industrial water demand and GDP of the industrial 
sector. 

o Surface water supply will remain unchanged in 2025 (in the 
assumption that mining companies, the main surface water users are 
ceasing or suspending their operations). 

o For groundwater, it was assumed that 30% could be reused for 
industrial purposes until 2025.  More intensive recycling of three times 
was contemplated for Metro Cebu and the Pasig-Laguna de Bay 
Basin, inclusive of Metro Manila given the severe water shortage 
foreseen in the future. 
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All major cities of the country will need additional surface water sources by 2025.  The 
Human Development Report 2006 (UNDP, 2006a) confirmed a study conducted by the 
Japan International Cooperation Agency (JICA) in 1991, listing nine major cities as 
“water-critical” areas.  These are Metro Manila, Metro Cebu, Davao, Baguio, Angeles, 
Bacolod, Iloilo, Cagayan de Oro and Zamboanga.    
 

 
Table 10: Water demand in major cities of the Philippines (MCM/yr) 
 

% Surplus/(Deficit)   CITIES 1995 2025 Groundwater 
Availability 

1995 2025 

Metro Manila 1,068 2,883 191 (82) (93) 

Metro Cebu 59 342 60 2 (82) 

Davao 50 153 84 69 (45) 

Baguio City 12 87 15 21 (83) 

Angeles City 11 31 137 1,148 343 

Bacolod City 37 111 103 179 (7) 

Iloilo City 9 47 80 788 70 

Cagayan de Oro City 29 98 34 18 (65) 

Zamboanga City 28 203 54 92 (73) 
 

     Source: NWRB, 2006 
 

 
The chronic shortage of water resources for a stable water supply in Metro Manila 
constitutes one factor in hampering the economic and social development of the area.  
Metro Manila will demand 1,898 MCM of water in 2010 (NEDA, 2006a).  The 
Metropolitan Waterworks and Sewerage System (MWSS) can only address 80% by that 
time.  In fact, MWSS had said that it was already reducing the water supply for 
households and businesses in Metro Manila (MM) starting November 2006 (INQ7.Net, 
2006).  The reduction was announced by MWSS as water level in Angat Dam dropped to 
its lowest level due to El Niño.  Angat Dam presently supplies 97% of MM’s water needs. 
 
Apart from increasing industrial and domestic demand, another contributing factor to the 
water shortage in Metro Manila is the high level of water loss due to leaking pipes and 
illegal connections.   
 

 
Table 11:  Projected annual water demand (MCM) of the Metropolitan Waterworks and 
Sewerage System (MWSS) and the National Irrigation Administration (NIA) 
 

MWSS NIA 
YEAR 

Industrial Commercial Domestic TOTAL Irrigation 

1995 108 269 534 911 872 

2000 121 348 805 1,274 872 

2025 210 1,133 1,219 2,563 872 

2050 339 2,600 1,630 4,567 872 
 

        Source: Jose and Cruz, 1999 
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To establish a stable and reliable water supply system, another bulk water source is 
needed.  The Master Plan Study on Water Resources Development for Metro Manila, 
which is one of the recommendations in the Master Study on Water Resources 
Development in the Philippines, suggested the formulation of water resources 
development plan for the Agos River basin to cope with the growing water demand in 
Metro Manila and nearby cities/municipalities. 
 
In Metro Cebu, water demand is placed at 234,000 MCM daily, but the water district can 
only supply 45%.  In Baguio City, 80% of the city’s total number of service connections 
gets water following a four-hour, thrice-a-week schedule (NEDA, 2006a). 
 
Due to the unequal distribution of rainfall, some places have more water supply than the 
others.  Region 3 (Luzon) and some regions in Visayas and Mindanao have water supply 
difficulties.  Furthermore, due to a wanting water infrastructure (absence of dams and 
impounding reservoirs to capture and store surface runoff during the rainy season and 
for use during the dry season), most of the runoff simply flows out to sea (NEDA, 2006a). 
 
Various literatures cite that water demand-to-availability ratios in different units.  Some 
studies estimated that water demand in 2000 was estimated at one-third (LCP, 2005; 
Concepcion, 2004) of the supply while WRI (2006) reported that water withdrawals-to-
actual supply is 13.3% (WRI, 2006).  Furthermore, The Living Planet Report estimates 
for the Philippines from 1998 to 2002 of water withdrawals-to-availability ratio is only 6% 
(WWF, 2006).  Still, the fact remains that even if demand rises substantially, potential 
problems lie not with quantity of supply, but in quality and distribution.  
 
 
3.4 Water Distribution System 
 
 
 
 
 
 
 
 
 
While the Philippines has abundant rainfall, the problem is not in the availability of water 
resource.  It lies in how water is distributed and managed, as a result of the play of 
factors like population growth, economic progress, location, time, and climate.   
 
The WHO/UNICEF Joint Monitoring Programme in its Country, Regional and Global 
Estimates on Water & Sanitation gave a 2002 estimate for water supply coverage:: 
 
   Table 12:  2002 Philippine estimates for water supply coverage 
 

Improved Drinking Water Coverage 
Population 

Total Urban Rural 

TOT 
% 

Urb 
% 

Rur 
% 

TOT 
% 

HHC 
% 

TOT 
% 

HHC 
% 

TOT 
% 

HHC 
% 

78,580 60 40 85 44 90 60 77 22 
 

         * HHC = household connection, TOT = Total, Urb = Urban, Rur = Rural  
Source: UNICEF/WHO, 2001 

Box 7:  Definition of Improved/Unimproved Drinking Water Sources (Senate, 2006) 
 
‘Improved’ drinking water sources are: household connection, public standpipe, borehole, 
protected dug well, protected spring, or rainwater collection.  ‘Unimproved’ drinking water 
sources include: unprotected well, unprotected spring, rivers or ponds, vendor-provided 
water, bottled water and tanker truck water.  – UNICEF and WHO. 
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WHO/UNICEF estimated that in 2002, there 85% of Filipino households have access to 
drinking water supply with about 44% having piped household connections.  Recent 
assessments, however, show that water supply coverage in the Philippines is around 
80%; 67% with piped connections (Moore, 2006).  Regardless of the actual data, there 
are signs of slipping because in 1990, the coverage was 87%.  This could indicate that 
the infrastructure coverage has not kept up with the population growth (Senate, 2006).  
  
Furthermore, the national average also does not reflect the disparity in access across 
regions with ARMM having only 29% access compared to 97% for Central Luzon 
(Senate, 2006).  In 2002, urban dwellers enjoy relatively high water coverage as 
compared to rural dwellers, with only about 22% with piped connections.   
 
In 2004, President Arroyo has designated the National Anti-Poverty Commission (NAPC) 
to oversee the government’s commitment to provide safe water supply and sanitation  
 
 
 
 
 
 
 
 
 
 
 

Figure 13.  CIIP budget by sector 
(Senate, 2006; NEDA, 2006b) 
 
 
3.5 Sewerage and Sanitation Systems 
 
In 2002, approximately 73% (WRPO, 2006) to 74% (Moore, 2006) of households in the 
Philippines are estimated to have access to sanitary facilities.  Only about 4% are 
connected to a sewerage system (Moore, 2006).   
 
The discrepancy of urban and rural dwellers is high such that 81% of the urban 
population had access to sanitary toilets as compared to only 61% in rural communities, 
as shown in Table below. 
 
    Table 13:  2002 Philippine estimates for sanitation coverage 
 

Population Improved Sanitation Coverage 

Total Urban, % Rural, % Total, % Urban, % Rural, % 

78,580 60 40 73 81 61 
 

        Sources: WRPO, 2006; UNICEF/WHO, 2001 
 

 
While the MWSS, through its two concessionaires, operates four (4) sanitary sewerage 
systems, it covers only 11.5% of Metro Manila’s population, the remaining depending on 
mostly defective and poorly maintained septic tank systems (WRPO, 2006). 

services to the entire country.  According to the 
NAPC, a total of PhP 5.6 billion will be needed to 
achieve these targets; PhP 2 billion and PhP 3.6 
billion will be required for Metro Manila and for 
other municipalities, respectively (NEDA, 2005). 
 
NEDA reported to the Philippine Senate that in its 
Comprehensive and Integrated Infrastructure 
Program (CIIP), the water resources sector will 
require 15% of the PhP 1.7 trillion investment 
requirement during the period 2006-2010 (Senate, 
2006; NEDA, 2006). 
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Figure 14. Population growth and sewerage coverage, 1970-2000 (PSS, 2006) 
 
Approximately 98% of the Philippine population still lacks access to treated sanitation 
facilities (sewerage) although 86% has access to basic sanitation.  Limited government 
funding is allocated to sanitation improvements with only 0.05% of the 1999 gross 
domestic product (GDP) dedicated to sanitation and sewerage improvements (PSS, 
2006).  Figure 14 shows that even with a notable increase in the country’s population, 
the population coverage of sewerage services remained stagnant from 1985 to 2000. 



 
RP Water Situation Report 2006  
 
 

37 

 
4.0 PAST AND PRESENT INITIATIVES ON WATER MANAGEMEN T 
 
 
4.1 Introduction 
 
Studies on the Asia-Pacific region’s natural resources suggest that water shortages will 
become a major constraint in the socio-economic development of the individual countries 
unless equitable and efficient water allocation policies are put into place (NEDA, 2006a). 
 
One common characteristic of the current initiatives on water resources management 
has been to regard water as an economic good.  In so doing, it allows markets to 
allocate water for competing uses while at the same time recognizing the role of the 
government in protecting the interests of vulnerable groups in society, especially the 
poor.  This identification of the watershed as a socioeconomic and political unit for 
planning and implementing resource management activities is called the “watershed-
based water resources model” (NEDA, 2006a).  Complementary to this model are the 
implementation of national policy and support programs and engaging all stakeholders to 
have ownership and responsibility to water resources and supply. 
 
 
4.2 National Programs 
 
There are some national government initiatives for protecting water resources.  For 
example, the Sanitation Code of the Philippines requires 25-meter distance from any 
sources of pollution to protect water sources used for drinking from contamination.   
Effluent standards set by the Department of Environment and Natural Resources 
(DENR) and environmental user’s fee systems, like the one being implemented by the 
Laguna Lake Development Authority (LLDA) also serve to regulate the disposal of liquid 
wastes to water bodies. 
 
The National Water Resources Board (NWRB) has also prepared its 1998 Master Plan 
Study on Water Resources Management.  For planning purposes, the country is divided 
into twelve (12) water resources regions (WRR) based on hydrological boundaries as 
defined by physiological features and homogeneity in climate.  This guides the NWRB in 
carefully examining both spatial (area-based) and temporal (time) elements of water 
assessments.  In this way, solutions will be identified to solve the water shortages during 
the dry season and to store floodwater during the wet season, in the different parts of the 
country (NWRB, 2006). 
 
The government also monitors water resources with a total of 11,029 groundwater 
stations and 656 stream flow stations scattered throughout the different water resources 
regions and recorded in the National Water Information Network (NWIN), the database of 
all water-related information (Kho and Saño, 2006).   
 
The NWRB has also set the three major issues in water resources and management as 
their guide in planning and coordination with other agencies (Alikpala, 2006): 
 

1. Policy Formulation and Coordination.  The formulation of policies and plans for 
the Philippine water sector within the framework of Integrated Water Resources 
Management through the coordination and integration of development programs, 
projects and activities. 
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2. Resource Regulation.  The conservation and protection of all water resources by 
regulating their utilization and allocation based on policies consistent with 
beneficial use and sustainable development. 

3. Economic Regulation.  The protection of consumers and the economic viability of 
water utilities by determining service standards and targets, tariff levels and 
schemes, monitoring and measuring company performance, enforcing 
compliance, and imposing sanctions.   

 
Upon the enactment of the Clean Water Act of 2004, various programs have been 
implemented to support the smooth implementation of the law.  This includes the 
Philippine Sanitation Summit of 2006, the drafting of The National Sewerage and 
Septage Management Program Framework and declaration of more watershed areas in 
the country by Philippine Congress. 
 
 
4.3 LGU, Community and Private Sector Initiatives 
 

 
4.3.1 Watershed / Water Resource Management 
 
Puerto Princesa City’s Pista Y Kagueban: Annual Aff orestation/Reforestation 
Program.  The Feast of the Forest is an annual massive tree planting activity done every 
third week of June at Irawan and Magarwak Watersheds, the city's major sources of 
water supply.  It consists of four major elements; the nursery establishment, site 
preparation, tree planting, and protection and monitoring.  The tree planting phase draws 
annually more than 25,000 participants from different sectors including guests all over 
the country with an average rate of 3 seedlings planted per participant (Puerto Princesa 
City, 2007).   
 

 
 

Figure 15. ‘ Pista y Kagueban’ Tree-Planting Festivity (Puerto Princesa City, 2007) 
 
In addition, reforestation projects have been undertaken to rehabilitate the degraded 
areas in critical watersheds of the city.  Since 2000, the city government’s reforestation 
projects have covered 16 barangays with a total area of 2,215 hectares, in partnership 
with government agencies, NGOs, people’s organizations.  Furthermore, Puerto 
Princesa implemented its Boundary Demarcation Project for Irawan Watershed through 
concrete monuments and bio-fencing in order to keep illegal loggers, kaingineros and 
charcoal makers from encroaching the watershed area (Puerto Princesa City, 2007). 
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Maasin Watershed: A Multi-stakeholder Initiative.   A successful example of this 
approach is that of the Maasin Watershed in Iloilo province.  This watershed is managed 
to provide water to more than 500,000 residents of Iloilo City and about 2,000 more 
households in the area covered.  It also provides irrigation to 2,900 hectares of 
farmlands in the island.  Through strong partnerships among the local government units, 
community-based peoples’ groups, and the civil society, the Maasin Watershed project 
was able to prolong the capability of the watershed to generate water for long-term use 
of the people in the island (NEDA, 2006a). 
 
San Cristobal River Council: Educational Outreach f or Watershed Protection.   In 
2000, the Laguna Lake Development Authority (LLDA) in the Philippines called upon 
industries, communities and other stakeholders to form a river council for the San 
Cristobal River.  This multi-stakeholder project was later called the San Cristobal River 
Enhancement Defenders (SaCRED), which aims to improve the water quality and 
rehabilitate the San Cristobal River watershed.  Since its creation, Bayer CropScience, 
along with local government units, the Department of Science & Technology, schools 
and universities, industrial parks, squadrons of the coast guard, Rotary Clubs and NGOs, 
have become involved as well. 
 
In 2002, SaCRED developed the Young Environmental Stewards (YES) programme as a 
vital component in educating the primary stakeholders within the river basin.  The YES 
programme trains high school leaders in environmental awareness and natural resource 
protection of rivers and lakes.  YES uses an “Adopt Your Watershed” module, which 
encourages schools to take care of portions of the river, cleaning litter, planting trees, 
and conducting educational campaigns (CropLife, 2004). 
 

 
4.3.2 Local Water Supply/Distribution System 
 
Barangay Villahermosa: Community-led Piped-Water Su pply System.   The 
community of Barangay Villahermosa, a rural village on Camotes Island near Cebu, with 
assistance from WaterPartners International (WPI), implemented a spring capping 
project.  This water system project taps spring water through a series of pipes to be 
collected in a storage tank in the village.  Communal tapstands were constructed to 
serve a cluster of 6 to 10 households each.  These clusters were managed by an 
association who collects fees for operation and management of the system.  Community 
members worked together to dig the trenches, construct the tapstands, and pay for some 
of the capital costs and 100% of operating costs, making the project operationally and 
financially sustainable. To date, they are embarking on a project to construct household 
pit latrines (WPI, 2006). 
 
Metropolitan Waterworks and Sewerage System (MWSS) and Metro Cebu Water 
District (MCWD): Water Conservation Programs.   The MWSS and MCWD subdivided 
the service area into smaller, manageable hydraulic territories or blocks. Thus, it 
becomes easier to focus on the water supply and demand, to monitor and control system 
losses and easily disseminates water conservation awareness programs.  The activities 
on water conservation include: i) improving the systems' efficiency; ii) improving the 
metering efficiency and monitoring the unauthorized use of water; iii) encouraging the 
use of saving devices, application of clean technologies and recycling; and iv) 
conducting intensive public education programs on water conservation (Bumatay, 2004). 
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4.3.3 Sewerage and Wastewater Treatment 
 
Bayawan City’s Artificial Wetlands Wastewater Treat ment Facility.  In compliance 
with the Clean Water Act, a wastewater treatment facility was established for the Gawad 
Kalinga Fishermen’s Village, consisting of a primary treatment and collection system and 
a set of constructed treatment wetlands.  A constructed wetland is a man-made marsh, 
sealed to the subsoil and planted with aquatic plants like reeds.  It was adopted as a low-
cost and low-maintenance wastewater management system (Bayawan City, 2007).  
 

 
 

Figure 16. Artificial Wetlands Wastewater Treatment Facility (Bayawan City, 2007) 
 
The primary treatment system is composed of several onsite three-chambered septic 
tanks shared by household clusters.  Fresh sewage originating from the toilets, showers 
and kitchen sinks are partially treated in septic tanks, reducing the organic matter and 
solids content.  The overflow from these septic tanks is collected by gravity through pipes 
to a main sump.  The wastewater is then fed to a series of two constructed wetland cells 
planted with the local variety of reeds (Phragmites spp, locally known as ‘tambo’).  The 
project presently serves 155 households but has a capacity to accommodate more than 
700 families (Bayawan City, 2007).  
 
San Fernando City, La Union’s Ecological Sanitation  (Ecosan) Initiatives.   
Ecological Sanitation (Ecosan) is an emerging approach in managing domestic 
wastewater on-site, which follows the natural nutrient cycle by returning the plant 
nutrients in urine and feces to the soil.  The City of San Fernando, La Union is now one 
of the leading model LGUs in promoting Ecosan technologies by initially assisting 20 
households to install urine diversion toilets.  The physical separation of urine and feces 
enables the implementers to apply the human excreta for agricultural use while at the 
same time preventing pathogens and other pollutants from penetrating the groundwater.    
 

 
 

Figure 17. Pilot Ecosan toilets installed in La Union (San Fernando City, 2007) 
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4.4 Customary Water Ownership and Use by Indigenous Peoples 
 
The rights to access and use of water are rooted in the concept of land.  Indigenous 
peoples consider land to be bestowed by one Creator.  This concept discounts the idea 
of private property but encourages communal ownership.  Among Philippine indigenous 
peoples, there was the common belief that land was held in usufruct and the community 
could not be deprived of its use.  Land includes all resources, both above and below its 
surface, water being among these.  While use and access to resources are open to all, 
custom law disapproves of the abuse of these rights. Resources are used by the people 
based on their needs and they have the corresponding responsibility of regenerating the 
same. 
 
Kho and Saño (2006) have documented successful customary practices of indigenous 
peoples to illustrate the interface between customary and statutory water rights.  The 
term “customary” rights and practices are those based on tradition or culture rather than 
the written law, regardless of whether they are practiced by recognized indigenous 
peoples or not.  Two examples of these are (1) the ownership of the resource itself and 
(2) equity of access in a particular situation – the communal irrigation system. 
   

 
4.4.1 Traditional Irrigation Systems 
 
Water is an important element in growing rice which is the staple food crop of the 
country, particularly in the northern part of the Philippines.  Irrigation systems were 
developed as an insurance against damages caused by excessive rainfall.  Examples of 
these indigenous irrigation systems in the Philippines are the Tukukan village irrigation 
system in central Cordillera and the ‘zanjeras’ in Ilocos.   
 
Indigenous irrigation systems possess some common characteristics but are distinct 
from one another.  Still, the practices illustrate how rights to water among the members 
of the community are allocated and exercised in line with their respective customs.  The 
respect for these cultures led to the adoption of traditional irrigation practices as part of 
the widely successful ‘Participatory Irrigation Management’ policy in the late 1970s, 
which in turn greatly influenced policy development in community-based natural 
resources management from the 1980s to the present (Kho and Saño, 2006).     
 

 
4.4.2 Traditional Rights Among iBesao: A Case Study 
 
Traditional Rights Among the ‘iBesao’.  The ‘iBesao’ (people from Besao) live in the 
highlands of Mountain Province and is one of 110 ethnolinguistic groups of the 
Philippines.  Every household is a member of a ‘dap-ay’ or community of its choice, and 
follows an ‘inayan’ or set of norms.  The ‘inayan’ teaches, among others, discipline in the 
utilization of natural resources and discourages wasteful and destructive practices.  This 
is reinforced by the people’s belief in nature spirits, which they call ‘nakinba-ey’.  The 
‘inayan’ cautions people from doing anything that might displease these spirits; otherwise 
they will stop the flow or production of water.  For instance, butchering or grazing of 
animals or carrying of human or animal corpses along a path near a water source is 
prohibited.   
 
The traditional water rights in Besao was described by E. Dictaan Bang-oa in a paper 
entitled “Traditional Water Management in Besao, Mt. Province,” presented during the 
World Water Forum in Kyoto, Japan in March 2003 and cited in Molintas’ paper as 
follows:  
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“Water is a resource that cannot be owned by any private individual even if it is found in 
privately held property. The landowner can only be accorded the right to prior use. Rights 
to water according to customary law belong to those who first tapped the source for their 
use but do not include the right to divert water from its natural flow and depriving those 
who claim ‘natural rights’ by virtue of being located along the natural course of the water.”  
 
In agricultural areas, the ‘dumapat’ system is still being practiced today. The ‘dumapats’ 
are groups of rice field owners sharing a common water source for irrigation.  Water 
sources, even under privately held hands, cannot be privatized. The landowner may have 
prior right to use the water but not to stop or divert it from its natural flow.  Cleaning, 
weeding and rehabilitating canals and intakes to facilitate water flow are responsibilities of 
all members of a ‘dumapat’.  When the water supply is scarce during the dry season, the 
‘dumapats’ take turns directing the water flow to their fields as agreed among themselves 
and without prejudice to other fields.  Local water disputes are taken to the ‘dumapat’ 
level.   Community rebuke and taunting are seen as enough punishment for abusive 
members. 
 
An important aspect of the water management in Besao is sustaining the forestlands, 
which constitute approximately 69% of Besao’s land.  To sustain these, local ordinances 
like banning logging for commercial use, have been imposed.   Religious practices 
contribute to water management as well.  Traditionally, the ‘legleg’, a sort of thanksgiving 
and propitiating ritual, is performed in water sources yearly in Besao.  Such traditional 
rites reinforce the high value and regard for water, thus, maintaining its quantity and 
quality through culturally prescribed and environmentally sustainable use as well as 
reaffirming man’s relationship with nature.” 

 
The nature of the rights to water as practiced by the ‘iBesao’ may be typical of the 
indigenous peoples of the Philippines, but not completely.  Kho and Saño (2006) 
assumed that certain basic characteristics are common among the groups: that water 
and other natural resources given; that ownership is communal and temporary; that one 
may use only what and give others and other generations opportunity to enjoy the 
resources; and, resources have to be protected. 
 



 
RP Water Situation Report 2006  
 
 

43 

 
5.0 EMERGING TRENDS ON WATER MANAGEMENT 
 
 
5.1 Introduction  
 
 
 
 
 
 
 
 
 
 
The emerging trends on water management evolve on two major issues: management 
and governance.  Various policies, approaches and technologies are now being put in 
place to improve the existing systems in urban water resources management.  This 
includes, but not limited to, alternative financing options, revisiting existing mandates, 
exploring public-private partnerships, promoting less water-intensive industrial and 
agricultural and industrial technologies, and engaging all sectors of the society to 
holistically address the water challenges in the Philippines.  
 
 
5.2 Policy, Regulatory and Institutional Aspects  
 

 
5.2.1 Philippine Water Revolving Fund 
 
One innovative and emerging financing mechanism in the country is the 
institutionalization of the proposed Philippine Water Revolving Fund (PWRF).  The Clean 
Water Act encourages the establishment of PWRF as an alternative financing 
mechanism and addresses a recent Executive Order 279, which promotes freedom in 
sourcing financing, rationalizes resource allocation through market segmentation, and a 
healthy blend of LGUs government funding institutions (GFIs), and private funding 
institutions (PFIs) participation (Mora, 2006)  
 
Under the collaboration of the United States Agency for International Development 
(USAID) and the Japan Bank for International Cooperation (JBIC), a project entitled 
“Clean Water for People Initiative” was put up to streamline the implementation of 
PWRF.  Its objective is to establish sustainable financing through the participation of GFI 
and PFI funds as an initial step to accessing the domestic capital market and provide 
more accessible terms to LGUs, such as lower interest rates and longer repayment 
period, i.e., more than 7 years.  The Municipal Development Fund Office (MDFO) of the 
Department of Finance (DOF) and the LGU Guarantee Corporation (LGUGC) will also be 
involved as guarantors.  The PWRF is expected to be operational by year 2007 (Acosta, 
2006a).  
 

Box 8:  The Global Action Plan on Water Management and Governance 
 
Action should be taken at all levels to “transfer and disseminate, on mutually agreed terms, 
including through public-private multi-sector partnerships, technologies for safe water, 
sanitation and waste management for rural and urban areas in developing countries and 
countries with economies in transition...“ – WSSD Plan of Implementation, paragraph 47(l) 
Johannesburg 2002. 
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5.2.2 Public to Private Concession 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Since 1878, the Metropolitan Waterworks and Sewerage System (MWSS), a public 
utility, has been serving the cities and municipalities within Metro Manila.  By mid-1990s, 
MWSS was operating with 60% of the produced water unaccounted for, with many 
serviced areas suffering from low water pressure and fluctuating water supply, and 
outstanding loan obligations amounting to US $ 1.1 billion.  Upon the enactment of the 
National Water Crisis Act in 1995, the president was allowed to explore private sector 
options for improving water supply service and in 1997, the Manila Water Company, Inc. 
(MWCI) and the Maynilad Water Services, Inc. won 25-year concessions to operate at 
the east and west zones of Metro Manila, respectively.   
 
The transformation process of a public utility to the private sector has been driven by 
financial and operational considerations (USAID, 2005) and the terms of the concession 
agreement which focused on:  
 

1. Provision of water supply to expand coverage and supply uninterrupted 24-hour 
service at an agreed-upon pressure; 

2. Expansion of sewage and sanitation services for customers connected to the 
water supply network, including septic cleaning and desludging for those with 
septic tank systems; and  

3. Customer service improvement addressing queries, complaints, and service 
repairs.  

 
Performance targets for water supply, sewer, and sanitation improvement for five-year 
periods in each city/municipality were included in the concession agreement.  These 
performance targets were designed to focus the concessionaires on investing in repairs 
and new infrastructure to meet the expanding coverage requirements.  The targets also 
focused the concessionaires on improving operational and financial efficiency.  During 
the transitory period, MWCI established a set of corporate guiding principles that were 
incorporated into the organizational culture.  These principles are articulated with the 
slogan, “We care…for every customer, …for our people, …for the environment, …for our 
shareholders, and, …for the urban poor.”   
 
To date, the operations of MWCI as the concession holder for the metro Manila east 
zone must be considered a success.  Performance has improved and needed 
investments not forthcoming prior to the creation of the concession are being made.  
From the government’s viewpoint, the concession is revenue neutral, with MWCI making 
concession payments to cover past debt obligations.  The utility is attractive to investors 

Box 9:  Private Sector Participation in the Philippine Water Sector (Hall et al., 
2005) 
 
The Philippines is among the first countries in the region embrace private sector 
participation in its water sector.  The first privatization of a waterworks utility in Asia was in 
Subic Freeport in 1996.  The 1997 privatization of Manila’s Metropolitan Waterworks and 
Sewerage System (MWSS) was the biggest privatization of a water utility in the world.   
 
Two Build-Operate-Transfer (BOT) laws in the early nineties aimed to enhance private 
sector participation in basic infrastructure such as water utilities. The 1992 Local 
Government Code likewise gave local government units (LGUs) the muscle to improve 
their roles in the provision of water supply. The 1995 Water Crisis Act was used to fast-
track PSP in the water sector. 
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because MWCI has demonstrated that it can expand services and increase efficiency, 
thus improving profitability. The operation of the concession over the past five years has 
demonstrated that the regulatory process is stable and not subject to government 
intervention for political gain on behalf of rate payers (USAID, 2005).  
 

   
5.2.3 Proposed Amendments to the LWUA Charter 
 
By virtue of Presidential Decree 198 or the “Provincial Water Utilities Act of 1973”, the 
Local Water Utilities Administration (LWUA) was created as a specialized lending 
institution for the promotion, development and financing of local water utilities by 
providing financial, technical and institutional services.  LWUA is currently the only 
national agency fully dedicated to potable water supply development and the P.D. 198 
charter authorized the formation of water districts.  
 
As of 2006, pending before the Senate and the House of Representatives are two bills 
which seek to amend P.D. 198, in the form of Senate Bill 2165 and House Bill 4950, 
respectively.  The aim of the proposed bills is to empower and redefine the existing set-
up of the LWUA.  The reasons for this initiatives are as follows: no lead water agency to 
provide direction and initiatives towards the full implementation of the water agenda in 
the country; the need to maximize the use of limited capital funds for this program; lack 
of sustainability of water supply systems developed for the poor and the need to 
maximize available resources for water supply development.  Studies are currently being 
done to improve the LWUA charter while making sure that absolute control is not 
tolerated by any single agency (Cartagena and Acosta, 2006). 
 
 
5.3 Technologies  
 
 

5.3.1 Direct Seeding of Pre-Germinated Crops 
 
 
 
 
 
 
 
 
 
The International Rice Research Institute (IRRI) estimates that traditional rice farming 
systems use about five (5) cubic meters of water to produce one (1) kilogram of rice.  
Hence, the development of less water-intensive rice production methods is critical. 
 
Direct seeding of pre-germinated rice after land preparation is a growing practice in the 
Philippines.  The practice avoids the need to maintain young rice plants, for at least 20 
days, prior to traditional transplanting, which saves 15 to 20% less water than traditional 
transplanting (CropLife, 2004).  However, direct seeding requires a different type of weed 
management strategy especially for weeds that are botanically similar to cultivated white 
rice.  Without other options, farmers resort to “flood and plant” system to eliminate the 
weeds – a method that is not only water-intensive but causes water pollution. 
 
In 2002, Bayer CropScience developed herbicides especially for the direct seeding 
market.  One herbicide, developed by BASF has allowed farmers to control the weed 

Box 10:  Importance of Less Water-Intensive Agriculture 
 
“If a farmer in an arid developing country improves water efficiency on average by 1%, he or 
she will gain around 200,000 liters of freshwater per hectare per year.  This amount of water 
would be sufficient to provide drinking water for more than 150 people” - Kenji Yoshinaga, 
Director of the FAO Land and Water Development Division. 
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without the need for “flooding”.  This has readily gained wide acceptance by farmers. 
They now increasingly adopt the direct seeding practice and benefit from less water-
intensive rice farming practices.   
 
BASF also developed a rice seed that allows farmers to grow more rice by reducing the 
planting intervals between crops.  The seeds eliminate the need to leave a rice field bare 
for 4-6 weeks, a traditional practice that allows the weeds to emerge so it can be 
controlled before replanting the field. The field moisture used by the growing weeds 
during this unproductive period is instead conserved and utilized to cultivate the white 
rice (CropLife, 2004). 
 

 
5.3.2 Industrial Cleaner Production Technologies 
 
Cleaner Production (CP) is the continuous application of an integrated preventive 
environmental strategy applied to processes, products and services to increase 
efficiency and reduce risks to humans and the environment.  It embodies the more 
efficient use of natural resources and thereby minimizes waste and pollution as well as 
risks to human health and safety.  It tackles these problems at their source rather than at 
the end of the production process; in other words it avoids the 'end-of-pipe' approach. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 18.  Use of dry-cleaning 
methods in food processing 
(ITDI/DOST, 2003) 
 

 
From 2002 to 2003, the Pacific Northwest Economic Region (PNWER) has partnered 
with the League of Cities of the Philippines (LCP) to demonstrate that local governments 
can successfully reduce resource use and waste generation in their own operations and 
in businesses and communities by applying the principles of CP.  LCP, under the 
Philippine Clean Cities Center Program, then collaborated with ITDI/DOST for capacity 
building of the participating cities.  The project design has proven to be remarkably cost-
effective and should serve as a model for other municipal associations concerned about 
sustainable resource use and waste management (LCP/DOST/PNWER, 2003). 
 
 

 

 

In 2000, the Industrial Technology Development 
Institute of the Department of Science and Technology 
(ITDI-DOST) started implementing one of its flagship 
programs called the Integrated Program on Cleaner 
Production Technologies (IPCT).  The IPCT program 
since then has assisted many Philippine businesses to 
reduce water consumption vis-à-vis wastewater 
generation.   
 
Beneficiary industries have reported significant savings 
on water consumption by mere implementation of good 
housekeeping practices such as the use of dry cleaning 
methods, countercurrent rinsing, ergonomic production 
layout, measured water use, plant audit and resource 
allocations, and staff training.  One food processing 
facility has even reported a 50% reduction in water 
consumption just by using squeegees in floor cleaning, 
instead of “water bucket-and-sweep” method. 
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5.4 Other Management Approaches 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
5.4.1 Complete Hydro-geological Baseline 
 
During the City Water Conference among participating cities under the LCP-EU 
LGUCAP-IUWRM Project, it has been identified that the most important pre-requisite to 
expansion and other plans is a complete baseline study on surface and underground 
sources, i.e., hydro-geological studies.  It is pertinent to establish hard facts on the 
following: (1) hydrogeology (2) types of aquifer (3) location of the recharge area (4) how 
far the recharge area is (5) how is the supply changing and a (6) complete water balance 
(Acosta, 2006b).   
�

�
5.4.2 Factoring Poverty and Vulnerability  
 
In designing water supply and sanitation projects to meet demand in rural and peri-urban 
communities, the Water, Engineering and Development Centre (WEDC) of 
Loughborough University recommends that policy makers, planners and practitioners 
must be pro-active about poverty and vulnerability.  Time, resources and capacity have 
to be invested to: 
 

�  Develop poverty sensitive policies, legislation and guidelines; 
�  Assess vulnerability to environmental health risks across the whole population; 
�  Identify who the poor are, the nature of their poverty and how this can be 

addressed through water supply, sanitation and hygiene related interventions; and  
�  Ensure that the poor are able to participate in the approach being used and benefit 

from the interventions that follow. 
 
Such approaches will ascertain that provisions for water supply will reach those who 
need it most and their participation is an indicator of project sustainability.  The degree to 
which the potential benefits of a water supply or sanitation intervention can be realized 
depends on how a project is designed, implemented and supported.  It must be stressed 
that a poorly designed or badly managed intervention can have negligible or negative 
impact on the poor and vulnerable (WEDC, 2002).  

Box 11:  Strategy and Activities to Address Water-Related Emergent Issues 
(Lansingan, 2006) 
 

�  Ecological approach to integrated water resources management (IWRM) for 
sustainable development. 

o Multiple uses and users of water 
o Adequate water quantity and quality 

�  Efficient water management for optimal use, poverty alleviation, etc. 
�  Improved water governance at different levels for equitable access to water 

resources (including capacity development). 
�  Regional cooperation in research and development, e.g., multi-sectoral 

collaboration, partnerships and networking. 
�  Ecologically-based IWRM involves a basin-wide water resources management, 

and governance at different scales for sustainable use. 
�  Regional cooperation in addressing challenging issues of water security, poverty 

and ecosystem maintenance. 
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5.4.3 Watershed-Economic Approach 
 
A holistic analysis of the water supply situation deals principally with (1) looking at the 
water issue in an ecosystem setting, specifically that of a watershed unit, and (2) treating 
water as an economic good, which allows markets to allocate water to competing uses 
while recognizing the role of the government to protect the interest of the target groups of 
the society.   
 
Watershed management has long been an element of natural resources planning and 
management by the DENR and most government efforts have concentrated at 
rehabilitating watershed areas to prevent degradation of the countries existing watershed 
areas (Jose and Cruz, 1999).  However, it was observed that this has been largely 
limited to the upper watersheds where forests are.  It is thus important to tackle the 
dynamics between upper watersheds and the downstream water resources in the 
context of a watershed unit (Acosta, 2006b; Contreras, 2004).  Environmental impacts of 
land-use activities, water uses and other upland disturbances can readily be examined 
within the watershed context.     
 
The watershed approach also has strong economic logic.  Many of the externalities 
involved with alternative land management practices affecting water supply and quality 
are internalized when the watershed is managed as a unit.  Furthermore, the approach 
provides a framework for analyzing the effects of human interactions with the 
environment.  The environmental impacts within the watershed operate as a feed back 
loop for changes in the social system (Contreras, 2004). 
 

 
5.4.4 Integrated Water Resources Management in River Basins  
 
 
 
 
 
 
 
 
 
 
 

 
Water issues are not independent of each other.  The challenge to these issues is to 
focus on the need for greater foresight in the allocation and management of water 
resources.  At both strategic and local levels, a flexible approach is essential.  The 
answer to all of this, including meeting the MDGs, lies in a holistic, ecosystem-based 
approach, known as Integrated Water Resources Management or IWRM (UNESCO, 
2006).   
 
IWRM is a tool that aims to defragment institutional initiatives on managing water 
resources.  In fact, the Johannesburg Plan of Implementation (JPOI) targets that IWRM 
should be incorporated into national water resources plans by 2005.  
 
IWRM is a widely accepted process to promote the coordinated development and 
management of water, land and related resources in river basins, to maximize the 
economic benefits and social welfare in an equitable manner without compromising the 
sustainability of vital ecosystems.  The application of IWRM is river basin-specific yet all 

Box 12:  Enabling Environment of IWRM in River Basins (ADB, 2006b) 
 
The introduction of Integrated Water Resources Management (IWRM) in a river basin needs 
a positive enabling environment, clear institutional roles, and practical management 
instruments.  IWRM is a long-term process that needs sustained commitment by all 
stakeholders.  The process can be anchored, and its achievements monitored, through a 
capable river basin organization, institutionalized stakeholder participation, and 
comprehensive river basin planning and monitoring. 
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IWRM cases balance economic, social and environmental benefits resulting from the 
integrated approach while carefully considering each trade-off.   
 
In the natural system, IWRM focuses on integrating management of (i) upstream and 
downstream interests, (ii) water quantity and quality, (iii) surface and groundwater, and 
(iv) land and water resources.  In the human system, it focuses on how people and their 
institutions work together, make the right decisions and implement them effectively.  The 
active and informed participation of river basin stakeholders in planning and decision-
making, including in water resources allocation, conflict resolution and trade-off choices, 
is central to the success of IWRM (ADB, 2006b). 
 
The following 25 elements are widely accepted to be important in introducing IWRM in 
river basins.  Incorporating these elements into institutional reforms, development 
strategies, and investment projects will make a significant difference for IWRM in the 
basin (ADB, 2006b): 
 

 
Table 14: Introducing IWRM in river basins: Important elements  
 

IWRM Element Typical Interventions / Criteria 

1 River Basin 
Organization 
(RBO) 

Build capacity in new or existing RBO, focusing on the four 
dimensions of performance (stakeholders, internal business 
processes, learning and growth, and finance) under the 
Network of Asian River Basin Organization’s (NARBO) 
benchmarking service 

2 Stakeholder 
Participation  

Institutionalize stakeholder participation in the river basin 
planning and management process including active 
participation of local governments, civil society organizations 
(academe, NGOs, parliamentarians, media), and the private 
sector, and an enabling framework for meaningful stakeholder 
participation in 
project specific planning decisions 

3 River Basin 
Planning  

Prepare or update a comprehensive river basin plan or 
strategy, with participation and ownership of basin 
stakeholders, and application of IWRM principles in land use 
planning processes 

4 Public 
Awareness  

Introduce or expand public awareness programs for IWRM in 
collaboration with civil society organizations and the media 

5 Water 
Allocation  

Reduce water allocation conflicts among uses and 
geographical areas in the basin with participatory and 
negotiated approaches, incorporating indigenous knowledge 
and practices 

6 Water Rights  Introduce effective water rights or entitlements administration 
that respects traditional or customary water use rights of local 
communities and farmers and farmer organizations 

7 Wastewater 
Permits  

Introduce or improve wastewater discharge permits and 
effluent charges to implement the polluter pays principle 

8 IWRM Financing  Institutionalize models whereby all levels of government 
contribute budget to IWRM in the basin 

9 Economic 
Instruments  

Introduce raw water pricing and/or other economic instruments 
to share in IWRM costs, stimulate water demand management 
and conservation, protect the environment and pay for 
environmental services 

10 Regulations  Support the development and implementation of a legal and 
regulatory framework to implement the principles of IWRM and 
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IWRM Element Typical Interventions / Criteria 
its financing in the basin, including tariffs, charges, quality 
standards and delivery mechanisms for water services 

11 Infrastructure 
for Multiple 
benefits  

Develop and/or manage water resources infrastructure to 
provide multiple benefits (such as hydropower, water supply, 
irrigation, flood management, salinity intrusion, and 
ecosystems maintenance) 

12 Private Sector 
Contribution  

Introduce or increase private sector participation in IWRM 
through corporate social responsibility (CSR)-type 
contributions 

13 Water 
Education  

Introduce IWRM into school programs to increase water 
knowledge and develop leadership among the youth, including 
responsibility for water monitoring in local water bodies 

14 Watershed 
Management  

Invest to protect and rehabilitate upper watersheds in 
collaboration with local communities and civil society 
organizations 

15 Environmental 
Flows  

Introduce a policy and implementation framework for 
introducing environmental flows and demonstrate its 
application 

16 Disaster 
Management  

Investments in combined structural and nonstructural 
interventions to reduce vulnerability against floods, droughts, 
chemical spills and other disasters in the basin 

17 Flood 
Forecasting  

Introduce or strengthen effective flood forecasting and warning 
systems 

18 Flood Damage 
Rehabilitation  

Investments in the rehabilitation of infrastructure after floods 
 

19 Water Quality 
Monitoring  

Initiate or strengthen basin-wide water quality monitoring and 
application of standards 

20 Water Quality 
Improvement  

Invest in structural and nonstructural interventions that reduce 
point and non-point water pollution 

21 Wetland 
Conservation  

Invest to conserve and improve wetlands as integral part of the 
river basin ecosystems 

22 Fisheries  Introduce measures to protect and improve fisheries in the 
river 

23 Groundwater 
Management  

Institutionalize and strengthen sustainable groundwater 
management as part of IWRM 

24 Water 
Conservation  

Institutionalize a policy and implementation framework to 
promote efficiency of water use, conservation, and recycling 

25 Decision 
Support 
Information  

Improve on-line publicly available river basin information 
systems to support IWRM policy, planning, and decision-
making, including dissemination of “tool boxes” and good 
practices 

 

       Source: ADB, 2006b 
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6.0 CONCLUDING REMARKS 
 

 
Protecting the world’s water resources and providing all human beings access to potable 
water supply have been the thrust of the international community by the turn of the 
century.  This global action plan is based water’s importance to human and economic 
development.  This is also a response to billions of people who are still denied of their 
rights to clean water and adequate sanitation.  Even though the world has plenty of 
freshwater resources, its availability to each individual remains dictated by its unequal 
geographical and economic distribution.   
 
The water situation in the Philippines, much like in other developing countries, is an irony 
calling for immediate attention.  Being in the tropics and with 70% of its land cover 
considered as watershed areas, the Philippines is theoretically assured of a total annual 
renewable water resources of 479 billion cubic meters (BCM).  However, national 
inventories reveal that the country only has an annual dependable freshwater supply of 
146 BCM.  This translates to about 1,907 m3/person in year 2000, which is very low as 
compared with the average of 7,045 worldwide and 3,668 m3/person in Asia.   
 
Various factors contribute to the Philippines’ low freshwater availability per capita.  First, 
islands in the Philippines are geographically isolated and the distribution of rain is not 
even across the country.  Second, only 36% of the country’s river systems are classified 
as sources of public water supply because of environmental degradation.  Third, 62% of 
Filipinos try to squeeze in the country’s limited urban areas, putting strains on water 
resources in these regional centers.  Fourth, sectoral demands for water widely differ 
from one region to another.  And most importantly, the existing policies on ownership, 
appropriation, utilization, exploitation, development and protection of water resources are 
not effectively being implemented in a holistic and coordinated manner. 
 
There had been a number of events in the country, which could be considered as 
triggering mechanisms for immediate action.  The declaration of a water crisis in 1995, 
the recurring El Niño phenomenon, and the identification of nine water-critical cities in 
the Philippines were apt justifications for the government to prioritize water and 
sanitation in its agenda.  Nevertheless, it is unfair to say that key actors in water 
resources management are not aggressively finding solutions to the water problem.  
Many national government initiatives now lead to the harmonization of plans and 
projects, and numerous local case studies are worthy to be mentioned in order to effect 
complementation and replication of water resource management approaches. 
 
At the national level, the Department of Environment and Natural Resources and the 
Laguna Lake Development Authority have institutionalized mechanisms that combine 
market- and regulatory-based approaches in protecting watersheds.  The National Water 
Resources Board has prepared its comprehensive master plan and a national 
information network on water resources.  And various committees of policy-makers and 
national agencies are now working on the different facets of protecting water resources, 
ensuring supply and distribution, formulating attractive financing mechanisms for water 
projects, and controlling water quality degradation.   
 
Local stakeholders are also initiating and replicating a number of projects and activities 
on water and sanitation.  Various case studies illustrate how the local government units, 
non-government organizations, people’s organizations, the academe and the private 
sector have jointly implemented local actions to local water situations.  Among such 
initiatives include afforestation/reforestation programs, putting up low-cost sewage 
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treatment facilities, establishing piped-water supply systems, educational outreach, 
public-private partnerships in environmental investments, use of less water-intensive 
technologies, respect for customary water ownership and use by indigenous peoples, 
and adopting an integrated approach to water resources management.   
 
It can be deduced from the aforementioned experiences that inter-agency collaboration 
and complementary implementation of policies and projects are key factors in the 
success of water resources management in the country.  However, the support and 
participation of the end-users of water should not be underestimated.  Conserving water 
is still one of the most practical approaches to ensure sustainable water management 
programs.   
 
An October 30, 2006 Editorial of the Philippine Daily Inquirer aptly summarizes how to 
best manage water supply in a holistic manner.  To quote, 
 

“First, rationing will have to be enforced, as it is already being enforced in Metro Manila. 
Second, a water conservation campaign has to be waged.  For instance, laundry and 

bath water can be saved and used to clean sidewalks and flush toilets.  "Take a bath 
with a friend" has sometimes been said in jest, but some day it may become a 
necessary conservation measure. 

Third, much of the rainwater brought by typhoons and the monsoons goes to waste.  If 
more dams and impoundment facilities could be constructed, a lot of water could be 
saved and stored for use during the dry months. 

Fourth, water wastage and misuse will have to be penalized either with fines or taxes.  
For instance, there is no reason why the rich should use … [too much] water just to 
wash a car or two when the poor cannot have access to even two or three cubic meters 
for their daily needs. 

Fifth, a national program has to be drawn up on the proper use and conservation of 
water, the tapping of new water sources and the prevention of the pollution of water 
sources such as lakes and rivers that can be tapped for household water. 

Water, next to air, is most essential to human life.  The government and the private sector 
will have to get together and act now before the water problem gets out of hand and 
reaches crisis proportions.” (INQ7.Net, 2006) 

 
As stated in the UN publication entitled: “Water: A Shared Responsibility”, there are 
many challenges facing the world today.  It is foremost essential and practical to raise 
awareness and advocate early action to tackle the world’s outstanding problem – poor 
water governance.  This is just to remind the world that its water problems are not going 
away (UNESCO, 2006). 
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7.0 GLOSSARY 
 
 
Actual renewable water resources (ARWR) – the total ARWR gives the maximum 
theoretical amount of water actually available for each country, which is the sum of 
internal and external sources of renewable water resources (IRWR and ERWR).  
 
Agricultural uses of water – primarily include irrigation and, to a lesser extent, livestock 
maintenance. 
 
Aquifer – a layer of water-bearing rock located underground that transmits water in 
sufficient quantity to supply pumping wells or natural springs. 
 
Customary rights and practices – are those based on tradition or culture rather than the 
written law, regardless of whether they are practiced by recognized indigenous peoples 
or not. 
 
Domestic uses of water – include drinking water plus water withdrawn for homes, 
municipalities, commercial establishments, and public services (e.g. hospitals). 
 
Ecosystem approach – this watershed management approach is comprehensive, and is 
based on all of the biological resources within a watershed, including the economic 
health of communities within watersheds.  Thus, it considers the interrelationships 
between ecological, social and economic factors. 
 
Effluent – means discharges from known source which is passed into a body of water or 
land, or wastewater flowing out of a manufacturing plant, industrial plant including 
domestic, commercial or recreational facilities. 
 
Endogenous precipitation – is the precipitation (or rainfall, in tropical countries) occurring 
within a country's borders. 
 
Freshwater – means water containing less than 500 mg/L of dissolved common salt, 
such as that in groundwater, rivers, ponds and lakes.  
 
Groundwater – is the water beneath the surface that can be collected with wells, tunnels, 
or drainage galleries, or that flows naturally to the earth's surface via seeps or springs.  It 
is the water that is pumped by wells and flows out through springs.  
 
Human development – has three basic dimensions: (1) a long and healthy life, (2) 
knowledge or education, and (3) a decent standard of living. 
 
Industrial uses of water – include cooling machinery and equipment, producing energy, 
cleaning and washing goods produced as ingredients in manufactured items, and as a 
solvent. 
 
Integrated water resources management (IWRM) – is the practice of making decisions 
and taking actions while considering multiple viewpoints of how water should be 
managed. 
 
Internal renewable water resources (IRWR) – include the average annual flow of rivers 
and the recharge of groundwater (aquifers) generated from endogenous precipitation. 
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Landscape-based approach – this watershed management approach provides 
commodity and non-commodity values in the same forest area by using silvicultural 
operations to ensure that all stand structures and other values are maintained across the 
landscape.  Management strategy is based on classifying each forest system according 
to forest structures such as open, dense, savanna or complex, and is confined to each of 
these structures. 
 
Lifeline rates – are a form of financial cross-subsidy to consumers who use water below 
the basic monthly consumption of around 10 m3, which represents the assumed 
minimum water requirement of households to maintain life and promote proper 
sanitation.  Those who consume more water pay more, which in effect subsidize the low 
consumers of water. 
 
Local Government Units (LGUs) – in the Philippines, include provinces, cities and 
municipalities, and barangays. 
 
River basin (or Drainage basin) – is the entire area drained by a river and its tributaries. 
Septage – is the sludge produced on individual onsite wastewater-disposal systems, 
principally septic tanks and cesspools.  
 
Sanitation - the promotion of hygiene and the prevention of germs and disease. 
 
Sewage – means water-borne human or animal wastes, excluding oil or oil wastes, 
removed from residences, buildings, institutions, industrial and commercial 
establishments together with such groundwater, surface water and storm water as may 
be present including such waste from vessels, offshore structures, other receptacles 
intended to receive or retain wastes, or other places or the combination thereof.  
 
Sewerage – includes, but is not limited to, any system or network of pipelines, ditches, 
channels, or conduits including pumping stations, lift stations and force mains, service 
connections including other constructions, devices, and appliances appurtenant thereto, 
which involves the collection, transport, pumping, and treatment of sewage to a point of 
disposal. 
  
Surface water – means all water which is open to the atmosphere and subject to surface 
runoff.  
 
Tariff rates – are what water service providers charge water users for their water 
consumption.  In the Philippines, the water providers follow an increasing block structure, 
with an initial consumption block of 10 m3 for domestic use.  The rate per water usage is 
proposed by the water district, which needs to be approved by the city/municipal council.  
 
Water districts (or water utilities) – are public or private institutions, which tap, treat, 
supply and distribute water for the general public. 
 
Water resources – is defined as water available, or being made available, for use in 
sufficient quantity and quality at a location over a period of time appropriate for an 
identifiable demand. 
 
Watershed – is the term used to describe the geographic area of land that drains water 
to a shared destination. 
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