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1. Introduction  
 

In formulating the Integrated River Basin Development and Master Plan for the Marikina River 

Basin, diligent efforts were exerted to thoroughly consider every possible aspect of the work 

required to come up with a responsive Master Plan.  Standards of works were formulated which 

are summarized as follows: 

a) Provided the required services in such a manner that exceptional result will be obtained. 

b) Developed procedural systems that will have a positive effect on the activities of the 

project. 

c) Used the latest technical and environmental parameters based on past experience and 

recent applicable studies. 

d) Ensured strict compliance to schedules so as not to cause delay. 

e) Placed strong emphasis on implementing an effective quality control program and 

exercising sound engineering judgment during execution of the services. 

f) Maintained harmonious relations with RBCO. 

g) Realized the objectives of the study by adhering to the principles and approaches 

discussed below: 

 

¶ Holistic and ecosystem approach was adopted so that the complex interactions of 

the various factors, processes and components of the basin could be satisfactorily 

described and integrated in the decision-making process.  It also facilitated the 

appreciation of the important roles played by every factor and process within the 

basin that were otherwise indiscernible from sectoral or LGU viewpoint. The 

analyses were largely undertaken within the context of the whole basin and in some 

instances within the context of the other ecosystems extending beyond the borders 

of the basin 

 

¶ Participatory approach was essential in the natural resource management decision 

making because where there was more than one stakeholder involved.  The 

participation of various stakeholders was effective in resolving conflicting interests 

that usually lead to inefficiency in resource utilization and resource degradation if left 

unresolved.  This approach was in essence helpful in implementing multiple use 

management that was indispensable to sustainable use of resources that were of 

interest to more than one user or beneficiary groups.  

It is ideal that major stakeholders are actively involved from planning process to 

implementation of planned activities.  The true spirit of participatory approach 

dictates active participation of key stakeholders in the decision-making processes in 

planning and during implementation.  

 

¶ Management choices were demand driven both from the local and national levels. 

The decisions on what and where to implement projects in the basin was guided by 

the perceived, as well as real needs of the stakeholders, at the local all the way up to 

the national level. These demands vary from the short term day to day subsistence 

needs of the local communities to long term macro societal needs for stable and 
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healthy environment that sustainably provides vital goods and services to the people. 

To the extent allowed by resources, the key stakeholders were actively involved in 

making decisions related to projects for the basin.  

 

To achieve the required outputs in an efficient and effective manner, the Process was broken 

down into components or tasks largely as listed in the TOR.  These tasks were grouped into the 

following major components: 

a) Component 1 - Preparatory and Consultation Activities 

b) Component 2 - Watershed Data Collection and Database Management 

c) Component 3 - Review of Water Policy and Formulation of Development Strategy 

d) Component 4 - Master Plan Preparation 

 

The whole Process is depicted in Figure 1. 

 

 

          Figure 1 Illustrates the formulation process for the preparation of the Master plan 
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2. Component 1: Preparatory and Consultation Activities 

2.1 Preparatory Activities 

 
The Marikina River Basin was divided into two major sub-basins for strategic spatial 

development planning and considering that the Upper Sub-basin, clearly delineated as Upper 

Marikina Watershed Protected Landscape is covered by a recently approved Upper Marikina 

Watershed Management Plan.  

In the course of the implementation, institutions like LGUs, LLDA, MWSS, MMDA, NWRB and 

DPWH, the Planning and Development Offices of the province and cities/municipalities where 

the basin is located collaborated in the work. Other institutions that are interested in the results 

were identified.  

Required clearances were secured and the cooperation of local officials and community leaders 

during the implementation of the Project was solicited. 

Moreover, copies of communications, results of coordination and updates, minutes of meetings, 

promulgated policies, ordinances, laws, rules and regulations (affirmed in barangay, municipal, 

local or national level and other government agencies) and other relevant records were  collated 

and filed as part of the vital documents, which were properly packaged and organized in 

acceptable form, as required by RBCO, for turnover. 

Leveling off with RBCO, DENR Region 4A and other key stakeholders concerning the 

expectations from the Study was undertaken as early as the receipt of the NTP. This covered 

the identification of the focal areas of the Study and forging initial agreement and work 

arrangements with these offices as counterparts of this Project.   

This activity was done at two levels; one was with DENR and RBCO and the other with the 

communities. A meeting with the DENR R4A was held to identify the focal areas of the Study. 

This provided both RBCO-DENR and the Team to flesh out questions in the TOR and come up 

with a clear definition of the expected outputs of the projects. 

The leveling off with the stakeholders aimed to introduce the Study to the communities, focusing 

on its objectives and expected outputs. The role of relevant stakeholders in the project 

implementation was explained. Most importantly, this forged an initial agreement among the 

stakeholders on what development measures would be considered, taking into account the 

technical, environmental and social feasibility of the management and development  activities. 

The first multi-sectoral consultation and workshop on the Formulation of an Integrated River 

Basin Management and Development (IRBMD) Master Plan for Marikina River Basin was 

convened by the project team in coordination with DENR-RBCO and Region 4-A on October 24, 

2013 at Camelot Hotel, Quezon City and participated by various National Government 

Agencies, Local Government Units and Non-Government Organizations. 

The multi-sectoral consultation and workshop mainly aimed to develop a common 

understanding among the stakeholders of what is expected from an Integrated River Basin 

Management Development Master Plan for Marikina River Basin.  
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At the end of the plenary workshop, a common vision was formulated and potential strategies 

were identified to realize the vision. 

 

The multi-sectoral and consultation workshop was in two parts: the preliminary field consultation 

with LGU stakeholders and the plenary consultation workshop among the various stakeholders 

in the management and development of the Marikina River Basin (MRB). 

 

The field consultation part was a rapid appraisal of the current situation of the LGUs with areas 

inside the Marikina River Basin. The results of this appraisal served as inputs to the second 

part- the plenary workshop, during which the 14 LGUs of the Marikina River Basin formulated a 

common vision and developed corresponding strategies, together with the other stakeholders at 

the national and regional level, as well as key development partners working inside the Marikina 

River Basin, i.e. NGOs and POs. 

 

During the field consultations with LGU stakeholders, the inception report (objectives, outputs, 

methods and timeline) of the project was presented to key informants (KIs); the project data 

needs and current local conditions including current issues and problems regarding Marikina 

River Basin were identified; and lastly the concerned LGU key informant (KI) described a 

desired condition (vision) as a result of the proper management and development of the 

Marikina Basin. In describing the current situation, the KI also identified the current related 

programs, projects. The KI also described the peopleôs organizations, non-government 

organizations and communities and other significant stakeholders that can contribute to the 

development of the MRB IRBMD Master Plan. The key informant was either the 

MENRO/CENRO or MPDO/CPDO of the LGU, who represented the stake of LGU with this 

project.  

 

The overview contained on the inception report became the starting point of discussion during 

the multi-stakeholder consultation workshop set for a day to level-off among all the key 

stakeholders the expectations from the formulation of a Master Plan for the Marikina IRBMD. 

The one-day workshop was consisted of plenary presentations, open forums and break-away 

group discussions.  

 

The Berkman project team headed by the team leader, Dr. Ted Villanueva, presented updated 

data on the Marikina River Basin, so that the stakeholders would appreciate the current situation 

in the basin. The clear picture of the current state of the Marikina River Basin would help the 

plenary of stakeholders in assessing the current problems and in determining what they wish 

(vision) is for the basin and what actions can possibly be undertaken given the limitations that 

may be imposed by the current situation, to achieve a defined vision.  The assessment of 

current situation could also provide an idea of opportunities that may be taken advantage of, to 

achieve the same defined vision. During the breakaway groupings, the participants made a 

more detailed list of issues and concerns; formulated a vision statement for the management 

and development of the river basin; translated the vision into goals for each of the main sectors 

of water resources, watershed management, management, and wet land and river 

management. Each goal was accompanied by a management strategy and a set of program 

and projects that would help achieve the goals of the sector. The participants also considered 

planned, current and on-going projects. 
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2.2 Data Gathering and Consultation Meeting among the Stakeholders 

 
Since the official start of the project on April 16, 2013, the Project team had continuously been 

meeting the DENR Region 4A focal staff for this project as well as other staff who may have 

some activities or projects, especially in the Upper Marikina Watershed Protected Landscape 

which is a big portion of the Marikina River Basin under the jurisdiction of the DENR. In this 

regard, the project Team had also been working closely with the PENRO who is the designated 

PASu of the said protected area.  Team also coordinated closely with RBCO regarding data 

collection and status of project. Various agencies and the 15 identified Local Government Units 

(LGU) within the Marikina River Basin were visited by the project team to collect data and 

information and to have a consultation with the agencies and LGUs. The minutes of the 

meetings with various agencies are available in Volume 3 Stakeholders Participation. 

 

Identification of stakeholders 

 

The participants in the various multi-sectoral consultations and workshops were the 

representatives of the following; 

 

¶ National Government Agencies- DENR 4-A, Protected Areas, Wildlife, Coastal Zone 

Management. Services (PAWZMS); Laguna Lake Development Authority (LLDA); 

Department of Public Works and Highways (DPWH); National Irrigation Administration 

(NIA); Philippine Atmospheric Geophysical and Astronomical Services Administration 

(PAGASA); National Economic and Development Authority 4-A (NEDA 4-A);  Mines and 

Geosciences Bureau 4-A (MGB 4-A ); Bureau of Fisheries and Aquatic Resources- The 

National Fisheries Research and Development Institute (BFAR-NFRDI); National 

Commission on Indigenous People (NCIP); Metropolitan Manila Development Authority 

(MMDA); National Water Resources Board (NWRB);  Environmental Management Bureau 

(EMB); Ecosystems Research and Development Bureau (ERDB), Land Management 

Bureau (LMB); Department of Interior and Local Government 4-A, (DILG 4-A) National 

Disaster Risk Reduction Management Council (NDRRMC);Office of the Civil Defense 

(OCD),and Protected Area Management Board (PAMB) 

¶ Private Corporations- Manila Water Company, Inc  (MWCI) and Manila Waterworks and 

Sewerage System (MWSS) 

¶ Non-government organizations- La Liga Policy, Philippine Disaster Recovery Foundation 

(PDRF) and Buklod Tao 

¶ Local Government Units- Marikina City; Cainta, Rizal; Taytay,Rizal; San Mateo, Rizal; 

Angono, Rizal: Makati City; Taguig City; Antipolo City: Quezon City; San Jose Del Monte 

Bulacan; Pateros; Pasig City; Rodriguez, Rizal: Tanay, Rizal and Baras, Rizal 

¶ Peopleôs Organization- BOCKSANJO ISF Association; Mahogany & Fruit Tree Growers of 

Rizal Cooperative Association, Inc.; Paruwagan Upland Farmers Association, Inc.; 

Paruwagan United Farmers Association, Inc. 
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3. Component 2: Data Collection and Development of a River Basin 

Integrated Information Management System Database Management 

(RBIIM) 
 

Data and statistics from the various agencies like DPWH, MMDA, MWSS, DENR and the LDUs 

were collected, managed based on the following categories and described and compiled in 

Volume 6 Databases: 

 

a) Geographical and Physical including watershed physiographic characteristics 

(geological, hydrogeological) that were read off from the maps  Included in this category 

were the identification and assessment of existing water control structures (including 

flood control) and the its owners/users in the basin.  

 

b) Environmental conditions in the Study Area. Biological data that pertain to the 

characteristics of plants and animals and were useful in watershed planning and coastal 

resources management. 

 

c) Climatic and hydrological data including extreme values of river basin events that affect 

choices of management options in the watersheds 

 

d) Socio-economic data that provide information on societyôs behavior towards watersheds 

and the resources within it.  The role and participation of all stakeholders who are, now 

and in the future, may be involved in the development and management of the water 

resources in the basin were identified and assessed, and described in more detail in 

Volume 3 Stakeholder Participation. 

 

e) Institutional data on organizations, processes, policies and programs that encouraged or 

hindered river basin development Specifically, assessed were the roles of existing and 

inactive river basin organizations (Bicol River Basin Project Management Office; Laguna 

Lake Development Authority; Agno River Basin Commission; and Cagayan River Basin 

Commission, the issues arising from the organization, merits and demerits of having a 

river basin organizations (RBO). 

 

f) Data on existing control structure and their users and current conditions. 

 

After all the secondary data were gathered, reviewed and analyzed, minimum field 

validation/reconnaissance survey was undertaken. These were in the form of: 

a) Rapid Participatory Watershed Appraisal (RPWA) 

b) Key Informant Interviews (KII) 

c) Global Positioning System (GPS) 

d) Round Table Discussion and Focus Group Discussion (FGD) 

e) Water Resource Study of the surface and ground water, its development and use; water 

allocation/rights; past and present programs on water supply, hydropower, flooding, 

drainage, sanitation and irrigation; water availability and quality and environmental 
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impacts.  Emphases were made on the river flood discharges, flood plains, height of 

flooding for studying flood characteristics. 

 

All data that were collected, archived and managed under this component were those that are 

going to be relevant and were used in the preparation of the master plan. 

Boundaries of the basin up to major watershed was delineated through GIS techniques. As well, 

some biophysical, climatic, socio-economic and institutional attributes were 

characterized/described using GIS. All collected data and existing data are proposed to be 

consolidated into River Basin Integrated Information Management System (RBIIM). 

The database created (Volume 6 Databases) include related plans, policies, programs and 

other related documents from the LGUs, DENR, other government agencies (OGAs) and other 

potential sources.   

Secondary data were obtained from  DENR, National Water Resources Board (NWRB), 

National Irrigation Administration (NIA), National Water Resources Board (NWRB), PAGASA, 

Bureau of Soils and Water Management (BSWM), National Census and Statistics Office 

(NCSO), Protected Area and Wildlife Bureau (PAWB), Department of Agriculture (DA), National 

Commission for Indigenous People   (NCIP), Forest Management Bureau (FMB), Bureau of 

Land Management (BLM), LGUs and other government agencies (OGA). 

One of the key elements of any IRBMD initiative is a reliable information base, which is a solid 

foundation of knowledge on the river basin that includes the natural and socio-economic forces 

that influence it.    

The analysis and planning for the social sector takes into consideration the rapid demographic 

changes in the cities and municipalities affected by the formulation of the Marikina River Basin 

Master Plan.  These population changes have serious social implications such as increase 

demand for housing, a growing homeless population and the spread of informal settlers.  

Without appropriate measures in place, this situation can lead to distinct challenges in health 

and sanitation, peace and order, access to basic utilities like safe water supply, sewerage and 

drainage, circulation patterns, and environmental integrity of the Marikina River and its 

attributes.  Further, in developing the master plan, data on population increase and increasing 

urbanization have spatial implications.  For instance, such data may present potential conflicts 

between the need to preserve protected areas vis-à-vis demand of increasing population, in the 

midst of a growing heterogeneous population which include indigenous peoples and mixed 

cultural groups.   At the end of the day, the ultimate beneficiaries of any river basin development 

plan are the people living in the basin.   

The population not only hold the knowledge of the resources but also are both the influencing 

factor and direct impact group of resource use and management.  Empowered people and their 

participation in the development process will ensure an accurate understanding of the 

development challenges and the definition of appropriate solutions. 

Developments in the Marikina River Basin catchment area suggest increasing pressure on 

physical resources resulting from rapid urbanization and industrialization. Demand for water is 

steadily shifting from agricultural to domestic and industrial uses. But more importantly, rapid 

population growth within the river basin area is creating priority concerns that need to be 

addressed, specifically: 
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¶ Environmental degradation as a result of competition for land use, such as for 

settlements and subsistence 

 

¶ River pollution resulting from effluents of households, commercial and industrial 

establishments and improper waste disposal 

 

¶ Flooding resulting from declining forest cover/natural absorbent of run-off water from 

heavy rains, heavy siltation of river channels, and indiscriminate disposal of garbage and 

solid waste in water systems 

 

These concerns appear to take precedence over water supply within the Marikina River Basin. 

Except for Laiban in Tanay, the basin area is not being envisaged as a key potable water 

source. There is another potential water source in the Rizal province, but this appears to be 

beyond the boundaries of the river basin area. The greater value of the river basin seems to be 

its role in flood control and mitigation in Metro Manila and Rizal province, and in improving water 

quality for sanitation, livelihood, recreational and aesthetic purposes. 

 

3.1 Water Control Structures and Users Interventions Relative to Climate 

Change  

A. Wawa Dam 

 

Wawa Dam is a gravity dam constructed over the Marikina River in the municipality of 

Rodriguez, Rizal. The slightly arched dam is situated in the 360 meter high Montalban 

Gorge or Wawa Gorge, a water gap in the Sierra Madre Mountains. It was built in 1909 

during the American colonial era to provide the water needs for Metro Manila. It used to 

be the only source of water for Manila until Angat Dam was built and Wawa was 

abandoned. At present, the Wawa Dam is no longer functional and is highly sedimented. 

However, there are plans to rehabilitate Wawa Dam as source of water supply due to 

water shortage in the area. 

B. Manggahan Floodway 

 

The Manggahan floodway in Pasig City is, a controlled waterway used to prevent 

flooding in Manila. This is achieved by diverting the peak water flows of the Marikina 

River to the Laguna de Bay which serves as a temporary reservoir. . In case the water 

level on Laguna de bay is higher than the Marikina River, the floodway can also reverse 

the flow. The confluence of Marikina and Pasig Rivers is located about 6.75 km 

downstream of Manggahan floodway. The Manggahan  

By design, the Manggahan Floodway is capable of handling 2,400 cubic meters per 

second (m3/s) of water flow based on 100 year return flood, although the actual flow is 

about 2,000 m3/s. It is 9.0 km long and has an average width of 220 m.  
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C. Napindan Hydraulic Control Structure (NHCS) 

 

To prevent or lessen the increase of salinity from Manila Bay and pollution from the 

Pasig River from entering Laguna de Bay during times of reverse flow or higher water 

level in Manila Bay compared to Laguna de bay, the Napindan Hydraulic Control 

Structure (NHCS) was constructed in 1983. The NHCS is found on the confluence of 

Marikina River and Pateros-Taguig River with Pasig River. This confluence is also the 

downstream endpoint of the Napindan Channel, which is the upper part of Pasig River 

that connects to Laguna de Bay. 

Apart from preventing the reverse flow of Pasig River, the NHCS is also used for flood 

control. During the rainy season, most of the flooding along the Pasig River area is due 

to the increased water flow coming from Marikina River. The Manggahan Floodway in 

Pasig City was constructed to divert much of this water from Marikina River directly into 

Laguna de Bay. By also closing the NHCS during times of rain, the water is effectively 

dammed in Laguna de Bay preventing it from flooding the downstream portions of Pasig 

River. 

The NHCS has a fully gated diversion dam at its head and was designed with a width of 

260 m. Over 40,000 households are situated along the floodway's banks and these 

shoreline informal settlers have reduced the NHCS effective width to 220 meters.  
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Table 1 Climatological Normals for Science Garden, Quezon City   
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 Source: PAGASA 

Figure 2 Trends in the frequency of days with maximum temperature (left figure) and minimum 
temperature (right figure) above and below the 1971-2000 means, respectively 
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 Figure 3 Trends in extreme daily rainfall intensity (left figure) and frequency (right figure) in the 

Philippines  (1951 to 2008) compared with 1971-2000 mean values 

 

 

 

 

 

 

 

 



Formulation of an Integrated River Basin Management and Development Master Plan for Marikina River Basin   VOLUME 4: FORMULATION PROCESS 
 

13 | P a g e  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: PAGASA 

 

Figure 4 Tropical Cyclone occurrence/passage within the Philippine Area of Responsibility during the 1948-2010 period 
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3.2 Past Water Sector Studies 

 

The following projects have direct relevance to the Marikina River Basin.  

 

¶ Metro Manila Water Security Study of the Metropolitan Waterworks and 

Sewerage System (MWSS) (January 2012) 

 

¶ 2012 update of the 2005 MWSS Sewerage and Sanitation Master Plan 

 

¶ DPWH Flood Control Master Plan up to 2035 for Upper Marikina River and 

Marikina River 

 

¶ Comprehensive Upper Marikina Protected Landscape Management Plan 

 

A. Water Supply Master Plan of Metro Manila ï Partial Update 2005 

 

The 2005 partial update of the Water Supply Master prepared by Sinclair Knight Merz 

(SKM) projected water demand up to 2025 based on such assumptions as population 

growth, water service coverage in the service area of the two water concessionaires 

ï Manila Water Company, Inc. (MWCI) and Maynilad Water Services, Inc. (MWSI) ï 

of almost 100% by 2025, and a reduction in non-revenue water to 30% of water 

production in 2025 from 57-62% in 2005. It was projected that average daily demand 

(ADD) for water would rise from 5,294 MLD in 2005 to 6,958 MLD in 2025, with 

maximum daily demand (MDD) increasing from 6,617 MLD in 2005 to 8,698 MLD by 

2025. Given the existing source capacity of 4,090 MLD in 2005, it would require the 

development of additional 2,868 MLD sources by year 2025 to meet project system 

demand (ADD only).  

 

The Master Plan has threefold thrusts: 

 

¶ Optimization of supply from existing major source, which is Angat Dam, through 

the construction of a new aqueduct, the Angat Water Utilization and Aqueduct 

Improvement Project (AWUAIP) AQ6. This adds 750 MLD to existing supply. 

 

¶ Tapping interim water sources, such as the Wawa Dam (50 MLD), Laguna de 

Bay (300 MLD to 1,200 MLD options), and other transitional projects of Manila 

Water Company, Inc. 

 

¶ Longðterm source option ï the Master Plan recommended the option of the 

combined development of Laiban Dam and the Kanan No. 2 Dam. This yields a 

total of 5,110 MLD. Laiban Dam is within the Marikina River Basin area. 

 

Summary cost of investment for the recommended long-term source development 

option is estimated at US$3.043 billion (at 2005 prices). Of this, US$2.746 billion is 

for two stages of water source development. Stage 1, with 10-year implementation 

period and production of 1,830 MLD, would cost US$1.048 billion. Stage 2, with 6-
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year implementation timetable and yield of 3,310 MLD, was estimated at US$1.698 

billion. The balance of project investment cost were earmarked for distribution, trunk 

and primary mains. 

 

The preferred implementation mode is for the Metropolitan Waterworks and 

Sewerage System (MWSS) to be the main project proponent. 

 

The Master Plan also discussed a number of implementation issues, such as land 

and right-of-way (ROW) acquisition and resettlement; and institutional issues, such 

as raw water access control, protection and coordination, and asset management.  

 

B. 2012 MWSS Sewerage and Sanitation Master Plan  

 

The 2012 MWSS Master Plan (MWSS MP) is an update of the 2005 Metropolitan 

Waterworks and Sewerage System (MWSS) Master Plan.  It does not supersede, 

rather supplements, the 2005 MWSS MP.  It specifically updates the sections on 

sewerage and sanitation conditions and targets of the 2005 MWSS MP.  As a 

supplementary document, the 2012 MWSS MP provides the strategic direction for 

the implementation of the sewerage and sanitation projects and services surrounding 

the specific coverage of the MWSS service areas up to year 2037. 

 

The goals of the MWSS sewerage and sanitation master plan, regardless of whether 

the 2012 update or the 2005 version, are to achieve the following in the MWSS 

service area by the end of the concession period, which has been extended to 2037 

from 2025 originally: 

 

¶ 100% sewerage service coverage through adequate sewerage and sanitation 

programs 

 

¶ Improvement in the water quality in the Manila bay and its river systems, with no 

untreated water diverted directly to these water bodies. 

 

The MWSS service area consists of 16 cities and 21 municipalities within the 

National Capital Region (all of its cities and municipalities), Rizal province (Antipolo 

City and 12 other towns) and Cavite (Cavite City and 5 other municipalities). The 

concessionaires are Manila Water Company, Inc. (MWCI), which covers the East 

Zone (9 NCR, Rizal cities and municipalities in the service area), and Maynilad Water 

Services, Inc. (MWSI), which operates in the East Zone (10 NCR, Cavite cities and 

municipalities). MWCI and MWSI split the services in 3 Metro Manila cities ï Makati, 

Manila and Quezon City. 

 

Both concessionaires implement the sewerage and sanitation programs supportive of 

the goals and targets of the Master Plan in their respective zones. A notable feature 

of these projects is the adoption of the combined sewerage and drainage system. 

The elements are also common for each ï a reticulation septic tank effluent disposal 

(STED) covering a specific area, anaerobic (UASB)-sequencing batch reactor (SBR) 

sewerage treatment plant to accommodate effluent coming out of the reticulation 



Formulation of an Integrated River Basin Management and Development Master Plan for Marikina River Basin   

VOLUME 4: FORMULATION PROCESS 
 

16 | P a g e  
 

STED, and sewer trunk mains linking these two components. The concessionaires 

see the advantages of this system in that it reduces pumping cost, minimizes traffic 

impact of interceptor pipe-laying, and establishes the systemôs readiness towards 

eventual upgrade into separate sewers. 

 

Following the success of the Manila Second Sewerage Project (MSSP), MWCI 

started implementation of the Manila Third Sewerage Project (MTSP) in 2005, which 

was completed in 2012. The main components of MTSP are the Taguig Sewerage 

System, involving the conversion of flood control retention ponds into sewerage 

treatment plants (STPs) prior to discharge of waste water to Laguna Lake; 

Riverbabnks Sewerage Treatment Plants, involving the establishment of a treatment 

plant each in Makati and Pasig, before discharge of waste water to Pasig River; and, 

Quezon City-Marikina Sewerage, which includes the construction of an STP along 

Marikina River in front of Sitio Olandes Resettlement Site. As of 2012, MWCI has 38 

wastewater treatment plants with a total capacity of about 142,000 cubic meters per 

day. It has about 260 km of sewer network which is connected to 612,296 people. 

This represented 16% coverage in the East Zone concession area. 

 

For its part, MWSI has extensive sewer system with a reported capacity of 490,000 

cubic meters per day, total sewer line of about 500,000 meters, and sewerage 

service connection to 690,000 residents in its concession areas as of 2011. Maynilad 

is operating 8 STPôs and has acquired existing facilities upon privatization, namely 

Central Sewerage System, Dagat-Dagatan, and the Communal Septic Tanks. 

MWSIôs actual sewerage service coverage, however, was only about 11% in 2011. 

 

The projects planned through 2037 are listed on Table 2 below. 

 

 

Table 2 Sewerage and Sanitation Projects up to 2037 

 

Sewerage facilities/location Capacity (cubic 

meters per day) 

Population 

served: 2037 

Manila Water Company, Inc. (MWCI):   

Taguig Central Catchment 23,000 183,699 

Makati Manila Catchment 100,000 ╔ 300,000 

Antipolo Catchment 56,000 466,743 

East of Manggahan Catchment 185,000 1,505,242 

Mandaluyong West Cathcment 56,000 337,800 

Marikina South Catchment 20,000 81,674 

QC North Catchment 70,000 364,362 

QC East Catchment 25,000 135,484 

QC South Catchment 23,000 45,897 

San Juan Catchment 60,000 323,545 

Maynilad Water Services, Inc. (MWSI)   

Central Manila Sewerage System Stages 1 & 2 602,000 1,479,08 

Valenzuela Sewerage System Stages 1 to 3  117,000 691,747 

Pasay Sewerage System Stages 1 & 2 88,000 435,060 

Paranaque-Las Pinas Sewerage System Stages 1 to 267,000 1,101,628 
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4 

Muntinlupa Sewerage System Stages 1 & 2 91,000 627,470 

Cavite Sewerage System Stages 1 to 3  314,000 1,981,917 

Malabon-Navotas Sewerage System Stages 1 & 2 133,000 760,152 

North Quezon City Sewerage System Stages 1 to 3 360,000 2,253,660 

San Juan River Basin Project ï upgrading of Imhoff 

Tank 

2,400,000  

Caloocan Sewerage System Stages 1 to 3 271,000 1,724,450 
 Source: 2012 MWSS Sewerage and Sanitation Master Plan 

 

The estimated cost for the construction of STPôs during the concession period is 

P98.5 billion for Maynilad and P51.89 billion for Manila Water, or a total of P150.39 

billion for concessionaires (Table 3 ). Moreover, the cost for sanitation and septage 

from 2012 to 2037 is projected at P9.6 billion for MWSI and P6.0 billion for MWCI, or 

a total of P15.6 billion for both.  

 

 
Table 3 Estimated Sewerage Treatment Plant Cost (Billion pesos) 

Component MWSI MWCI Total 

Design of interceptors 0.38 0.20 0.58 

Cost of land 5.80 3.05 8.85 

Construction of STP 77.30 40.70 118.00 

Construction of Interceptors 15.07 5.84 20.91 

Total 98.51 51.89 150.39 
Source: 2012 MWSS Sewerage and Sanitation Master Plan 

 

In ensuring that the sewerage and sanitation targets are achieved most efficiently 

and effectively, a number of recommendations were made in the Master Plan, 

especially the following: 

 

¶ Reconciling the Master Planôs projection of population in the MWSS service area, 

which was used to design the capacity of the STPôs, with the population 

projection of the National Statistics Office (NSO) (now part of the newly-created 

Philippine Statistics Authority), where significant discrepancy was observed 

between both figures. 

 

¶ Addressing the risk of combined sewer overflow (CSO) in wastewater treatment 

plant, which could pose a threat to health and the environment, due to the dry 

weather flow design of the STPôs. 

 

¶ Diverting treated wastewater to a water body rather than utilizing it for re-use. 

 

¶ Where commercial establishments opt to use an STP for their wastewater, there 

must be a provision on pretreatment standards that the establishments must 

strictly observe to avoid shock loading of the STP. 

 

¶ Updating the Master Plan on a regular basis, as the Master Plan serves as a 

basis for rate rebasing of concessionaires 
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¶ Finding solutions to the issue of solid waste clogging that could strain combined 

sewer drains and interceptors, and addressing other environmental concerns, 

such as monitoring of the river systems and rehabilitation of the rivers of Metro 

Manila 

 

¶ Identifying the role of stakeholders, most notably the community, during public 

consultations, resettlement of informal settlers (land acquisition), etc. 

 

¶ Improving inter-agency cooperation and rationalization of the overlapping 

mandates and, in some cases, contradictory regulations. 

 

¶ Use of Geographical Information System (GIS) in selecting prospective sites for 

STPôs and SpTPs. 

 

C. Flood Management Master Plan for Metro Manila and Surrounding Areas 

 

The Department of Public Works and Highways (DPWH) has prepared a 

comprehensive flood risk management plan this year that identifies a set of priority 

structural measures, which still have to undergo individual feasibility studies and 

detailed design prior to implementation, and non-structural measures that will provide 

sustainable flood management up to a designated safety level and serve as the 

roadmap/vision of the government until 2035. 

 

The study area covers the entire Metro Manila and the surrounding areas, particularly 

the provinces of Rizal, Laguna, and parts of Bulacan. Specifically it encompasses the 

Pasig-Marikina River Basin, Malabon-Tullahan, Meycauayan, South Parañaque-Las 

Piñas and the Laguna Lake Basins. Administration Areas in and around the study 

area include 16 cities and one municipality in the National Capital Region (NCR), 63 

cities/municipalities in the CALABARZON area and eight cities/municipalities in 

Bulacan. 

 

The guiding principles behind the master plan development are as follows: 

 

1. Adoption of the principles of integrated water resources management and river 

basin approach 

2. Development of a safe society with resiliency to floods 

3. Improvement of the Flood Information and Warning System (FIWS) 

4. Establishment of an integrated and consistent flood risk management (FRM) 

institutional system 

5. Strengthening of community-based flood risk management  

6. Utilization of runoff waters as water resources 

7. Reforestation and watershed management 

 

Eleven major projects or ñstructural mitigation measuresò were identified under the 

flood control management master plan. Their estimated total cost is P351.72 billion. 

The P198.43 billion Pasig-Marikina River Improvement and Dam Construction is the 
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largest and most ambitious undertaking among these. No specific timeline has been 

provided for these projects, all of which still have to undergo feasibility and detailed 

engineering studies, but they are envisioned to be implemented between 2013 and 

2035. Financing will be sourced through either government funds or requested under 

official development assistance (ODA). The projects are found on Table 4. 

 

 
Table 4 Planned Structural Mitigating Measures up to 2037 

 

Name of Project Cost (pôb) 

Pasig-Marikina River Improvement and Dam Construction 198.43 

Meycauayan River Improvement 14.04 

Malabon-Tullahan River Improvement 

  
21.63 

South Parañaque-Las Piñas River Improvement 17.33 

East Mangahan Floodway (Cainta & Taytay River Improvement) 25.90 

West Laguna Lakeshore Land Raising 25.18 

Land Raising for Small Cities around Laguna Lakeshore 7.16 

Improvement of the Inflow Rivers to Laguna Lake 0.64 

 Manila Core Area Drainage Improvement 27.26 

West Mangahan Area Drainage Improvement 5.52 

Valenzuela-Obando-Meycauayan (VOM) Improvement (to be studied 

further) 
8.61 

      Total 351.72 

Source: DPWH, Flood Management Master Plan for Metro Manila and Surrounding Areas (June 2013) 

 

There are also a number of long-term solutions focused on drainage improvement in 

the core area of Metro Manila (DICAMM), which includes the rehabilitation of 15 

major pumping stations, rehabilitation of drainage channels, and additional drainage 

mains/box culverts; and on the Laguna Lakeshore, such as road dike around the 

lake, lakeshore land raising with road and future developments, construction of a 

spillway that will cut through Paranaque City and discharge to the Pacific Ocean, 

dredging and river improvements. 

 

Considering the need for immediate interventions to ease the flooding problems 

within the Study Area, several high-impact flood control projects amounting to P5 

billion were identified for immediate implementation. As of June 2013, P3.94 billion 

was already released. Among the projects in which disbursements were already 

made are the Valenzuela-Obando-Meycauayan (VOM) Project (P820M); 

KAMANAVA Project, Phase I (P380M); Manila Bay Seawall Project (P211M); Upper 

Marikina River Improvement Project  (Nangka River) (P222M); Mitigation Measures 

for Breaches in the San Fernando-Sto. Tomas-Minalin Tail Dike (P637M); and Sta. 

Cruz-San Pedro-Biñan Rivers (CP I) (P380M). 
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Nonstructural measures consist of the following: 

 

1. Strengthening of the Flood Information and Warning System (FIWS) 

2. Capacity building for strengthening community-based flood risk management 

3. Improvement of the Management Information System (MIS) for Disaster Risk 

Management 

4. Reforestation and Watershed Management 

D. Comprehensive Upper Marikina River Basin Protected Landscape 

Management Plan 

 

The Comprehensive Upper Marikina River Basin Protected Landscape Management 

Plan (CUMRBPLMP) was prepared by the Manila Water Company, Inc. (MWCI) with 

the assistance of the Department of Environment and Natural Resources-Protected 

Area Management Board (DENR-PAMB) and the Pamitinan Protected Landscape 

(PPL) in October 2012. The purpose of the CUMRBPLMP is to develop a roadmap to 

identify the roles of stakeholders on the measures, also to be identified by the Master 

Plan, to utilize the river basinôs resources sustainably, both from the environmental 

and economic standpoints. 

 

The Upper Marikina River Basin is a crucial first defense against serious flooding in 

many parts of Metro Manila and the province of Rizal. But it is facing serious 

problems of degradation due to natural and man-made causes that are increasingly 

precluding it from playing its defensive role. 

  

Specifically, CUMRBPLMP seeks to address the following issues: water resources 

degradation; forest biodiversity degradation; conflicting and inappropriate land uses; 

mineral resources exploitation; soil degradation; and, policy and institutional 

constraints. In addressing these issues, the Management Plan has set the essential 

goals of improving river basin protection, disaster prevention and mitigation, and 

integration of programs. Natural resource use will be balanced off with protection 

needs. In the pursuit of the goals, public participation, inter-agency coordination, 

improved data management and practices will be emphasized. Hence, the 

Management Plan will be carrying out five program strategies: 

 

1. Sustainable forest land management, such as rainforestation, forestry protection 

and nursery establishment 

2. Livelihood and food security program 

3. Innovative financial scheme, such as Payment for Ecosystem Services (PES) 

market-based systems 

4. Focus on forestry-related research and socio-economic surveys 

5. Institutional capacity programs 

 

 CUMRBPLMP is envisioned to be carried out in seven years. 

 

Noticeably, the focus of the Plan is not on physical infrastructure but on natural 

resource conservation practices, sustainable forest-based livelihood, institutional and 

capability building, and coordination among key stakeholders. Moreover, the 
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intervention area is not on the river basin itself, but on the land areas surrounding the 

river basin or its protective landscape. No indicative investment cost is provided, but 

financing options are presented. 

 3.2.1 Key Findings and Implication to Social Planning for IRBMD 

 

Concerned agencies and private investors have major projects planned within the Marikina 

River Basin. These projects need to be reconciled, coordinated and if necessary re-designed 

to improve effectiveness and minimize waste of resources. 

 

As the Upper Marikina River Basin Protected Landscape is already addressed by a Master 

Plan initiated by Manila Water Company, Inc., the focus of the IRBMD Project for Marikina 

River Basin could be more on the lower river basin area. But the lower river basin plan may 

have to be integrated or coordinated with the upper river basin plan. 

 

To emphasize, the IRBMD Project for Marikina River Basin provides a unique opportunity to 

bring together all the major programs, projects, and activities of agencies, private investors, 

local governments and other stakeholders in the Marikina River Basin area within the 

framework of integrated river basin management and development.    

 

Studies both at Philippine and international setting described various experiences in 

integrated river basin management.  At the end of the day, the replication of such experience 

to the management and development of the Marikina River Basin will depend on the key 

players both at the local, regional and national level, including the participation of the civil 

society members with significant stake at the river basin. 

 

The following sum up the learning from the studies and documentation of experiences of 

other river: 

  

1. Much of the success of an IRBMD initiative was derived from the ways stakeholders 

are involved with the environmental assessment/planning, implementation of 

identified programs and even the eventual monitoring and evaluation of impacts in 

the long run. 

 

2. The cross-cutting principles for effective integrated river basin management include: 

¶  Integration of efforts at all levels both policies and operational instruments; 

¶ Need to coordinate the right mix of ótop-downô and óbottom-upô approaches.  

An approach suitable for one location may not automatically apply elsewhere. 

¶ Public and stakeholder participation should be included even at the planning 

stage in order to adapt the appropriate scale, as well as ensure public and 

stakeholder participation.  A participatory approach can improve the quality 

and value of the planning, provide ownership and support implementation. 

¶ Need to enhance capacity starting with awareness raising among 

stakeholders  

¶ As much as possible, no ñre-invention of the wheelò.  Much time can be saved 

by using existing structures, processes and tools whenever possible.   
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3. Lastly, it is worth reiterating the list of critical concerns raised by a local study to be 

considered in developing the MRB master plan.  These are: 

¶ Sustainability 

¶ Weak inter-agency collaboration 

¶ Lack of technical support 

¶ Need to address market-production linkages 

¶ Limited human resource development programs 

¶ Need to improve and sustain IEC activities 

¶ Lack of stakeholdersô interest on environmental issues 

¶ Balancing implementation of infrastructure projects with livelihood and 

support services 

¶ Need for strong monitoring and evaluation system 

 

In formulating the social section of a master plan for the Marikina River Basin of complex 

character, with so many development players, at the local, regional and national level, an 

emphasis on the stakeholdersô participation is a vital key to developing a master plan that 

will have a broader developmental impact not only to the communities but also across all 

LGUs, all levels of supporting government agencies, as well as the private sector.  
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3.3 Existing Plans, Programs and Projects  

A. Project NOAH 

  

The Nationwide Operational Assessment of Hazards (NOAH) was launched by the 

Department of Science and Technology to put in place a responsive program for 

disaster prevention and mitigation. The Project NOAH is envisioned to enable the 

warning agencies to provide a 6 hour lead-time warning to vulnerable communities 

against impending floods and to use advanced technology to enhance current geo-

hazard vulnerability maps (DOST,  About Project NOAH).  

NOAHôs mission is to undertake disaster science research and development, 

advance the use of cutting edge technologies and recommend innovative information 

services in governmentôs disaster prevention and mitigation efforts. Though the use 

of science and technology and in partnership with the academe and other 

stakeholders, the DOST through Program NOAH is taking a multi-disciplinary 

approach in developing systems, tools, and other technologies that could be 

operationalized by government to help prevent and mitigate disasters (DOST,  About 

Project NOAH). 

The initial output of Project NOAH is focused on the Marikina Watershed. As of July 

6, 2012, streaming data from the automated rain gauges and water level sensors, 

flood hazard maps overlain on Google Maps, graphical satellite radar and Doppler 

data forecasts, and translated rain intensity and volume measurements in terms of 

warning and evacuation level alarms, hours or days ahead of the flood event, are 

accessible online (DOST,  About Project NOAH).  

B. EFCOS Project 

 

The DPWH implemented the Effective Flood Control Operation System including 

Telemetering and Flood Warning System in the Pasig-Marikina-Laguna Lake 

Complex or the EFCOS Project. The EFCOS was a project under the leadership of 

the Department of Public Works and Highways (DPWH) in collaboration with the 

Japan International Cooperation Agency (JICA), and was later transferred to the 

Metro Manila Development Authority (MMDA). The project aimed to achieve effective 

flood control through water gauging systems and utilizing warning systems to 

mitigate flood damage (Azarias, 2010). The initial phase of the project composed of 

the establishment of hydrologic gauge stations, flood warning equipment, and 

telecommunication facilities for the linkage and control of these various equipment 

and facilities.  The second phase of the project involved installation of five (5) rainfall 

gauges, installation of nine (9) warning posts along the Manggahan Floodway, and 

setting-up  of additional water level stations and telecommunication systems in 

different LGUs in Metro Manila for efficient coordination (Azarias, 2010).   
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C. Save the Marikina River 

 

In 1992, the ñSave the Marikina Riverò project was initiated by then Mayor Bayani 

Fernando of Marikina (ADB, 2008). The project involved massive drainage 

improvement by unclogging the network of canals, creeks and other waterways to 

drain straight into the Marikina River. Roads were paved to improve storm drains and 

river dredging became more regular. In 1994, a new law declared 'no-build zones' 

along both sides of the river. All factories on the riverbanks were removed, or they 

were forced to set up their own waste and wastewater management facilities while 

affected households were relocated (ADB, 2008). 

Studies both at Philippine and international setting described various experiences in 

integrated river basin management.  At the end of the day, the replication of such 

experience to the management and development of the Marikina River Basin will 

depend on the key players both at the local, regional and national level, including the 

participation of the civil society members with significant stake at the river basin. 

D. Comprehensive Development / Land Use Plans (CDP/CLUP) 

 

Only three LGUs indicated in their current plans the willingness to work with adjacent 

LGUs in addressing natural disasters, i.e. flood mitigation.   Despite the limitation in 

time to gather secondary data as well as evidence to address the issue on the 

management of the Marikina River Basin, the plans indicated the consequences of 

abuse to the environment  - flood, polluted water source, etc., Also common program 

across the LGUs is the conduct of river clean-up and IEC campaign on solid waste 

management. List of solid waste projects are available in ANNEX 1. 

 

 3.3.1 Key Finding 

 

One key finding in the review of these document is the disconnect ion of the IRBMD master 

plan with the existing LGU development plans.  One significant outcome of this study may be 

an increased informed awareness among the key stakeholders in the current initiatives to 

address the concerns of river basins. 
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3.4 Water Resources, Demand and Analysis, and Pricing  

A. River Basin Resource Demand and Evaluation 

 

Integrated river basin development is premised on the fact that the basic unit for 

effective water resource management is the river basin1. Manage the basin well, and 

various usage and users of water resources can be integrated with reasonable 

success. 

Integration means taking into consideration the impact of a project or activity in one 

sector on other sectors. It also means maximizing synergies among the various 

activities for more efficient use of scarce resources, such as water. The integrated 

river basin management and development plan2 looks at the interplay among the 

following frameworks: water resources management; watershed management; 

wetlands management; and flood mitigation. The following key elements should be 

present for an effective integrated river basin management: 

¶ Stakeholders ï government (catalyzer and enabler); business (capital and 

investment); and civil society (culture, social needs, etc.) 

¶ Institutions ï legislations, data and information, implementing mechanisms 

¶ Environment ï existing policy and regulatory frameworks, public awareness 

and advocacy of integrated water resources management, etc. 

¶ The basic idea is fostering participation in carrying out integrated water 

resources management at all levels. Participation is especially crucial in 

assessing and evaluating competing demands for water, resource allocation 

and trade-offs. Coordination, to be facilitated by a focal agency, is important 

in putting all the elements together. 

¶ But the most significant principle adopted under the IRBMD framework is the 

treatment of water as an economic good and a scarce resource. This 

mandates the proper pricing of water depending how much society values the 

commodity for its different uses.  

¶ For the Marikina River Basin, there is a clear need to strike a balance 

between protecting the basin ecosystem and using the basinôs natural 

resources. Forest and watershed conservation can also result in more 

sustainable use of its natural resources. Among the most critical demand for 

the basinôs resources are as follows: 

¶ Agricultural development, including piggery and poultry production, most 

especially in the Rizal municipalities of Angono, Rodriguez and San Mateo 

Recreational and ecotourism, which some rustic communities in Rizal province aspire 

to promote flood control management, or the basinôs role in the mitigation of floods in 

the most vulnerable areas along the river basin. 

Domestic use, notably water supply, with the target for water resource development 

for households, commercial, industrial and institutional uses being Laiban in Tanay 

                                                             
1 ADB, Water Briefs: Integrated Water Resources Management, www.adb.org/water (May 2007). 

2 River Basin Control Office (RBCO), Integrated River Basin Management and Development Master Plan (2006) 
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In support of these uses, a number of major activities has also been articulated on 

areas that are considered part of the basin ecosystem. These activities include: 

¶ Reforestation, forest protection/conservation and nursery establishment 

¶ Agro-forestry, sustainable farming and agro-systems and practices for 
livelihood development 

¶ Solid waste management and waste recycling 

¶ Sewerage and septage management 

 
Presumably, all these uses and activities emanate from different government 

agencies, local governments, private organizations, business entities and other 

stakeholders. Many have proposed plans and programs along their lines of interest. 

Hence, the need to reconcile and integrate all these at the basin level to avoid 

conflicts, promote cost effectiveness and maximize synergies. With the river basin 

system as the basic unit, pursuit of individual programs and projects shall be guided 

by the vision, goals and targets of the Marikina River Basin master plan. 

One of the most important issues confronting the framers of the river basin master 

plan is how to deal with the competing uses of the basinôs natural resources and, 

given certain constraints such as funding and time allocation, how to prioritize 

projects. This is in part resolved by the socio-economic valuation of the projects 

where their economic benefits are weighed against their economic costs. The 

projects that generate the highest net economic returns are candidates for 

prioritization. But final decision on project implementation still rests on other factors 

besides economic feasibility, such as social and environmental impact, 

acceptance/support of stakeholders, and availability of financing. 

Nonetheless, economic evaluation plays a major role in identifying activities that have 

the best chance of achieving the river basinôs goals and targets. And economic 

valuation means not just specifying the prices of scarce resources as observed in the 

marketplace or in normal commerce, but more importantly recognizing the ñtrueò 

value of the resource to society. Determination of such economic price and the 

reflection of this price to the extent possible in actual transaction (market) values of 

the resource will assuredly encourage more rational and efficient use of the resource. 

B. Economic Pricing 

 
Prices play the role of rationing scarce resources to their most efficient use. 

Efficiency means achieving maximum benefit to society at least cost. For efficient 

allocation of resources for various uses, the economic price of a resource should 

reflect three basic elements: 

 

¶ Cost of putting up and operating the facilities for tapping the resource for 

specific use, e.g., capital expenditures and operating and maintenance 

expenses for a water supply project. The cost should also include provision 

for improvement and expansion of the facilities to serve its users better and to 

serve more users, and some reasonable return for the project proponent. 

Subsidies are added back to the cost, while taxes are deducted. 
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¶ Economic value of the resource, which is raw water coming from the river in 

the case of the example immediately above 

¶ External costs, which may include damage to the environment and social 

displacement resulting from the project. To the extent possible, the costs 

should be internalized and added to the direct investment and operating 

costs. 

In summary, economic pricing should reflect the full cost of the resources, from the 

time it is extracted for specific use till its delivery to the end user. 

For some of the various alternative uses of the basinôs resources, the following 

methodologies can be considered for valuing the resources: 

 

Table 5 Methodologies 

Use Valuation Method Valuation Parameters 

Agriculture/farming Opportunity cost (land); 

residual of willingness 

to pay (WTP) and 

actual irrigation fees 

charged (water) 

Value of land based on the value of suitable crop 

that can potentially generate the highest 

monetary return for the land; amount farmers are 

willing to pay for irrigation water net of irrigation 

fees  

Recreational/eco-

tourism 

Contingent valuation 

method (WTP)/travel 

cost method 

Actual survey of tourists how much they are 

willing to spend to visit the river basin attractions/ 

alternatively, estimates based on how much 

tourists, on the average, spend for a day and 

how long they are expected to stay to allow them 

to visit the river basin attractions  

Domestic water supply Opportunity cost (raw 

water) 

Value of water in its next best alternative use, 

which is for agriculture as irrigation water 

Reforestation Opportunity 

cost/stumpage value 

Value of using land in its next best alternative 

use (e.g., agriculture, ecotourism)/potential value 

at harvest time of trees planted 

Solid waste 

management 

Contingent valuation 

method (WTP) 

Based on survey of potential beneficiaries of the 

project 

Sewerage and 

sanitation 

Contingent valuation 

method (WTP) 

Based on survey of potential beneficiaries of the 

project 

 

Based on methodologies of current service providers, the economic price of raw 

water does not appear in the pricing of the water service providers (mainly Manila 

Water Company, Maynilad Water Services and the water districts)3. They are, at 

                                                             
3 Cristina David, et al (PIDS, 2000; PIDS, 2002) noted that current water pricing policy does not recognize social 
opportunity or scarcity value of water. Prof. Philip Medalla of the UP School of Economics also made a similar 
observation in an exchange of e-mails among members of the Foundation for Economic Freedom (FEF) on 



Formulation of an Integrated River Basin Management and Development Master Plan for Marikina River Basin   

VOLUME 4: FORMULATION PROCESS 
 

28 | P a g e  
 

best, reflected only minimally as water permit fees of the National Water Resources 

Board (NWRB). 

NWRB issues water permits for appropriation and use of all water resources. The 

use of water being applied for can be for domestic, irrigation, power, fisheries, 

industrial, livestock, recreational or commercial. Table 16 presents approved water 

permits within the Marikina River Basin area. Water permits issued were mostly for 

domestic (62.8% of approved permits; 48.9% of allowed extraction rate) and irrigation 

(only 6.7% of permits, but 48.9% of allowed volume of extraction) purposes. The 

largest permit for domestic purpose was issued for Laiban water supply in Tanay, 

Rizal at 23,000 liters per second (lps). NRWB is also mandated to approve the 

proposed water tariffs of the water districts. 

 

Table 6  Water permits issued in Marikina River Basin area 

As of December 2012 

Purpose 

 

SJDM Bulacan Rizal NCR Total 

No. LPS No. LPS No. LPS No. LPS 

Commercial 2 3.9 9 26.8 47 51.8 58 82.5 

Domestic 45 340.0 231 29,071.1 325 2,436.5 601 31,874.6 

Industrial 1 0.5 37 326.3 91 645.9 129 972.7 

Irrigation 10 220.5 41 30,544.6 13 1,070.6 64 31,835.7 

Livestock 6 2.9 16 22.5 2 4.8 24 30.2 

Others 

(institutional, 

etc.) 

4 22.6 50 191.0 27 126.8 81 340.4 

         

Total 68 590.4 384 60,182.3 505 4,363.4 957 65,136.1 
Source of basic data: National Water Resources Board (NWRB)   

Water rate-setting amongst MWSS concessionaires, and as provided for under the 

concession agreements, is essentially designed to recover the cost of developing, 

distributing, operating and maintaining a water supply system, as well as to fulfill 

equity objectives (maintenance of lifeline rate for low-income households, which are 

subsidized by non-residential users which are charged up to 5 times the lifeline rate). 

MWSSô water tariff-setting formula covers the basic components for the recovery of 

water production and distribution costs (excluding the cost of raw water itself). Setting 

the basic charges involves adjustments in the following components: 

ü Inflationary Adjustment 

Extraordinary price adjustment, which is allowed under the concession 

agreements under the concession agreement in 10 specific instances, including 

amendment to service obligations, changes in concessionaireôs legal obligations, 

                                                                                                                                                                                              
water rate-ǎŜǘǘƛƴƎ ƻŦ a²{{Σ ǿƘŜǊŜ ƘŜ ǎŀƛŘ άǿƘŀǘΩǎ ƴƻǘ ŀŎŎŜǇǘŀōƭŜ ƛǎ ǘƻ ŀǎǎǳƳŜ ǘƘŀǘ ǘƘŜ ƴŜǿ Ǌŀǿ ǿŀǘŜǊ ώŦǊƻƳ 
ŀ ǇǊƻǇƻǎŜŘ [ŀƛōŀƴ ǇǊƻƧŜŎǘϐ ƛǎ ŦǊŜŜ ƻǊ ŜǾŜƴ Ƨǳǎǘ Ŝǉǳŀƭ ǘƻ ǘƘŜ Ŏƻǎǘ ƻŦ !ƴƎŀǘ ǿŀǘŜǊ όǘƻƻ ƭƻǿύΦέ όWuly 2013)   
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treatment of grants or subsidized loan, a material change in the calculation of the 

consumer price index, and force majeure. 

Rate rebasing ï conducted every 5 years, it adjusts water tariffs to enable 

concessionaires to maintain the present value (at 1997 prices) of the stream of 

future net cash flows until the end of the concession period, based on a preset 

appropriate discount rate (ADR), taking into consideration planned capital 

expenditures and additional operating expenses, if any, identified in the 

concessionaireôs business plan which is discussed with MWSS during the rate 

rebasing year. In short, rate rebasing is the increase or decrease in tariff that 

would make NPV of net cash flows = 0 (revenue neutral) at a pre-set ADR. The 

year 2013 is a rate rebasing period. 

In addition to the basic rates, MWSS also allows the following to be reflected in 

the water charges: 

¶ CERA, which is a flat charge of P1.00 per billed volume 

¶ Foreign Currency Differential Adjustment (FCDA), a percentage of the 

basic average tariff to account for the movement in the peso-dollar rate. 

The FCDA exercise is generally performed every quarter.  

¶ Environmental charge (EC), which was recently raised from the original 

10% to 20% of the basic charges, CERA and FCDA, to partly recover the 

cost of establishing sewerage and wastewater treatment facilities.  

¶ Sewerage charge ï a percentage of the basic charge, but applicable only 

for users with separate sewer connections 

¶ Maintenance service charge ï flat fee depending on meter size, the larger 

the meter the higher the charge 

¶ Value-added tax ï 12% of the amount of all the charges (basic, CERA, 

FCDA, EC/sanitation, sewerage and maintenance service) 

Following the implementation of sewerage projects, consisting mainly of combined 

drainage and septic tank effluent disposal (STED) system, investment in and 

operating cost of such projects are recovered through a combination of tariff 

adjustment through rate rebasing, environmental charge and sewer connection 

charge. Among the objectives of the sewerage and sanitation projects is to contribute 

in improving water quality by reducing biochemical oxygen demand (BOD) of 

effluents to not more than 100 mg/liter, maintaining at least Class SC for Manila Bay. 

For the purpose of achieving equity, concessionaires MWCI and MWSI adopts the 

progressive commodity block system, where residential users consuming 10 cubic 

meters or less per month get the lowest charges or lifeline tariff. This is up to 5 times 

lower than the charges for non-residential (Business Group 2) users. In fact, up to 30 

cubic meters per month of water usage of residential customers are said to be 

subsidized, although beyond 10 cubic meters households pay higher rates per cubic 

meter than the lifeline tariff.  

In the case of San Jose del Monte, Bulacan, domestic water is supplied and 

distributed by the water district. Being under the technical guidance of the Local 

Water Utilities Administration (LWUA), it can be presumed that the water district is 
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adopting the LWUA methodology for water tariff-setting. Almost similar to the formula 

used by the MWSS concessionaires, the formula is essentially designed to recover 

investment and operating costs.  

A base rate is imposed to cover investment cost and provision for future capital 

expenditures for expansion and improvement of services, plus a variable unit rate to 

address administrative, operating and maintenance expenses. Equity considerations 

are present in the base rate, where the lowest minimum rate for residential 

customers, applied to the first 10 cubic meters of consumption per month, should not 

be more than 5% of the average monthly income of households in the poverty line. 

Non-residential and large users are also billed higher tariffs per cubic meter of water 

consumption. But similar to the MWSS service areas, the price of raw water, which is 

extracted from groundwater sources, is not included in the tariff-setting formula.    

ü Financing Sources/Payments for Environmental Services  
 

The cost of providing water supply, sewerage and sanitation services within the 

Manila Waterworks and Sewerage System (MWSS) service area is recovered 

through water tariffs allowed under the MWSS agreement with its two 

concessionaires, Manila Water Co. Inc. (MWCI) and Maynilad Water Services, Inc. 

(MWSI). What is not considered in the tariff-setting is the cost of raw water extracted 

from surface and ground sources. Ideally, this should be included in the water 

charges. But this could raise the rates significantly it would require strong political will 

to implement. Nonetheless, if carried out, this could be an effective means of 

conserving and encouraging more efficient use of a resource that is as scarce as it is 

essential to life. Moreover, explicit recognition of raw water price will require a 

mechanism that will handle the proceeds and ensure that they are used to preserve 

and enhance the value of the resource. 

Retention or restoration of quality within the river basin ecosystem is partly 

addressed by the sewerage master plan of MWSS and its concessionaires, in which 

customers pay for through the water charges. There are also anti-water pollution 

laws, such as the Clean Water Act of 2004 (R.A. 9275), which follows the ñpollutersô 

payò principle. Polluters pay wastewater charges/fees for discharging regulated 

effluents into water systems. This law should be strictly enforced and the charges 

imposed must ensure that mindless throwing away of wastes into the river basin is 

discouraged. Relocation of informal settlers living along water systems should also 

help address the massive discharge of human wastes.  

Flood control projects are mostly financed through the national and local budgets, 

which means they are funded by taxpayers. In fact, a flood tax is imposed on every 

ticket bought in Philippine cinema houses for programs on flood management. 

Project feasibility studies do not perform financial cost-benefit analysis as no 

revenues are booked on flood control projects. Only economic cost-benefit analysis 

is conducted, where the benefit essentially reflects the replacement value of 

structures, buildings, properties, standing crops and other agricultural commodities, 

etc. that are likely to be damaged without the project. 



Formulation of an Integrated River Basin Management and Development Master Plan for Marikina River Basin   

VOLUME 4: FORMULATION PROCESS 
 

31 | P a g e  
 

Preventing floods and pollution in a more sustainable way would require not just the 

development of infrastructure facilities addressing such problems, but also providing 

services that safeguard the river basin ecosystem (other than information and 

education campaigns and values formation). This is the first line of defense against 

such environmental disasters. This involves such actions as tree planting, renewal of 

soil and soil fertility, introduction of crops and vegetation, clean-up of river and 

landscaping. Most especially those that apply to the lowland areas of the river basin 

system. 

There are 3 forms of financing for these services, namely: 

¶ Imposition of taxes and charges by the government that are dedicated to 

specific ecosystem services 

 

¶ Cap and trade, which allocates pollution/abstraction permits that provide cap for 

water pollution/abstraction, and the trading of these permits 

 

¶ Private payment for ecosystem services (PES), which is a scheme organized 

between private sellers of services and buyers of such services, with the latter 

compensating the former directly. The types of ecosystem services are found in 

Table 7. 

 

Table 7 Types of Ecosystem Services 

Provisioning Fresh water supply; crop and fruit production; livestock production; fish 

production; hydro power 

Regulatory Buffering of run-off; soil water infiltration, groundwater; maintenance of base 

flows; flood prevention, etc.; soil protection/erosion control; control of 

groundwater surface quality  

Supporting Wildlife habitat; flow regime required to maintain domestic habitat and uses 

Cultural Aquatic recreation; landscape aesthetics; cultural heritage and identity 

Source: Theron Greiber (ed.), ñPayments for Ecosystem Services: Legal and Institutional Framework,ò IUCN Environmental 

Policy and Law Paper No. 78, 2009. 

Ecosystem services which support cleaner air, such as forest preservation, renewal, 

development, and management for striking a balance between commercial use and 

conservation can have beneficial effects of reducing the carbon footprint. Hence, they 

can earn carbon credits from a recognized global carbon emission reduction 

certification body which can be traded in the market, allowing the ecosystem service 

provider additional revenues. 

In considering these alternatives, the following factors are crucial: 

¶ Key stakeholders must be organized to form an institutional mechanism to 

manage the scheme, including price-setting/rewards, use of the proceeds, and 

the resolution of relevant issues in the implementation of the payment scheme 
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¶ Cost-benefit analysis exercise must be conducted to determine if the benefits 

of implementing the scheme outweighs its costs 

¶ Development of or the existence of legal framework for the services 

In the private PES, for example, the following elements must be present to make it 

more effective: 

¶ Voluntary in nature 

¶ Buyers and sellers of the service exist 

¶ Benefits of the service must be measurable, and with the benefit directly 

traceable to the service provided 

¶ Most applicable in localized problems (difficult to implement on a larger scale) 

 

 3.4.1 Key Findings 

 

The assessment indicated that the economic price of raw water is not properly reflected in 

the water pricing mechanism of agencies and water service providers. Hence, there is some 

room for adjusting water prices to reflect its scarcity value and encourage more efficient use 

of the resource. It appears that the National Water Resources Board (NWRB), which 

approves water permits and reviews proposed water tariffs of water districts, has a 

significant role to play in reforming the pricing system for raw water. 

Payment for ecosystem services (PES) can apply to a certain degree as financing of 

activities that protects or restores the environmental integrity of the river basin, as long as 

the benefits of these activities and their beneficiaries are clearly identifiable, and the 

beneficiaries are willing to pay the service providers for the benefits. This will require the 

identification of potential projects of that nature within the river basin area, their providers 

and beneficiaries, and facilitating PES arrangements among the parties involved through 

memorandum of agreements and/or contracts. 

Trading of carbon emission reduction certificates for the environment-related projects can 

also be explored, if the benefits outweigh the costs of securing and trading the certificates. 

If PES or carbon emission reduction certificate trading is not feasible, the alternatives would 

be to consider contract-growing and marketing support for environmentally supportive 

economic and livelihood activities within the river basin area, and/or outright grant subsidy 

from the government, private companies, and/or non-government organizations.    
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4. Component 3: Review of Water Policy and Formulation of Basin 

Development Strategy 
 

Existing information and studies on water sector in the Philippines from a quantitative to 

qualitative perspective were reviewed. Similarly, the experiences of international and 

bilateral organizations such as Japan Bank for International Cooperation (JBIC), the World 

Bank and the Asian Development Bank (ADB) in the water sector in the Philippines were 

reviewed. The lessons learned were assimilated to build on past work and enhance the 

developmental impact. Existing Regional Development Plans, Cebu River Basin 

Development Plans, Provincial and Municipal Plans were reviewed and assessed. The areas 

of conflicts among local government units (LGUs) and/or the basin communities were 

identified.  

The roles of existing River Basin Organizations, for example the Bicol River Basin-Project 

Management Office (BRB-PMO) and the Laguna Lake Development Authority (LLDA) and 

the issues affecting them were assessed. Established inactive organizations like the Agno 

River Basin Commission, Cagayan River Basin Commission and the Bicol River Basin 

Commission were studied and the issues on their sustainability were analyzed. As part of the 

development plan for Marikina River Basin, options for institutional arrangement were 

studied. The merits and demerits of creating a River Basin Organization for Marikina River 

Basin were assessed.  

International as well as locally recognized best practices for watershed management 

activities by communities, NGOs, and business communities were reviewed. The different 

elements and factors that made them successful were evaluated so that the applicability of 

these practices in Philippine conditions could be established.  

Through the Four Rs adopted by CIFOR and UPLB in their development project ñLeveling 

the Playing Field: Fair Partnership to Improve Forest Sustainability in Southeast Asiaò, 

assessment of stakeholders responsibilities and rights were conducted. The Four Rs was 

used to clarify the roles played by different stakeholders and the nature of relationships 

among them. Assessment and negotiations among the stakeholders of these roles and 

relationships were facilitated to help in identifying capacities needed to be developed to 

improve the institutions they represent and their participation in the integrate river basin 

management. The Four Rs operationalized the concept of ñrolesò by unpacking them into 

Rights, Responsibilities, Revenues (benefits) and the Relationships among stakeholder 

groups. Policies for stakeholder participation were evaluated. In undertaking all these 

assessment, the stakeholder groups were characterized, as to their background, history, 

perception, interest in the water sector, and experiences in participatory water resources 

management. 

For the different proposed projects, stakeholders who will benefit and who will be adversely 

affected were identified through participatory processes and consensus. The needs, 

demands, and absorptive capacity of the groups were described. The need to compensate 

the adversely affected group was evaluated.  

To undertake ex-ante impact assessment, with and without project comparison was 

undertaken. Socio-economic indicators were derived from secondary sources supplemented 
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by interviews and rapid rural appraisal. Differences in extent and severity of poverty among 

stakeholders was given due attention. 

Through the use of facilitation tools, discussions were conducted with relevant institutions, 

government offices, NGOs, and business communities at the national, regional and 

provincial levels to assess current administrative arrangement, policies and strategies for the 

water sector. The discussions include assessment of the effectiveness of current water 

pricing vis-à-vis cost recovery and equity. Issues such as water price subsidies and indirect 

pricing or taxation methods and license fees were reviewed. Methodologies used to price 

water and the availability of data necessary to establish opportunity cost or shadow price of 

water were reviewed.  

The use and non-use values of the basin was identified.  These include, but were limited to: 

timber, non-timber products, water, and recreation (direct use values); biodiversity 

conservation, carbon sequestration, and soil erosion control (indirect use values); and 

bequest and existence values (non-use values).  Due to time and financial constraints, the 

valuation aspect focused on the direct and indirect use values only.  Furthermore, some of 

the values of watershed have actually been translated to actual revenues already, e.g. value 

of water.  For other resources, however, it may not be possible to collect prices for their uses 

because their commercial extraction is not allowed, or because markets do not exist yet. 

The methods for valuing these uses were as follows: 

Table 8 Methods for valuing uses 

Use Valuation method 

Direct Use  

Timber Opportunity cost/stumpage value  

Non-timber products Opportunity cost, market value 

Water Resource charge 

Recreation and ecotourism Travel cost method/benefits transfer/contingent valuation 

method (whichever is appropriate) 

Indirect Use  

Biodiversity conservation Contingent valuation method 

Carbon sequestration Benefits transfer method 

Soil erosion control Replacement cost method 

 

The opportunity cost method considered the values of benefits forgone because a resource 

is used for a specific purpose.  In this case, since the   watershed is a critical watershed and 

commercial extraction of timber and non-timber products is not allowed, the revenues 

forgone will be estimated through residual valuation.   

The value of water produced from the watershed was estimated using the formula for 

resource charge (ADB 2000), given by the following formula: 

 C /  AE] [MC    RC Base +=  

Where: RC is the resource charge; MC is the annual management cost of 

implementing and administering a resource charge program; AE includes the annual 
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expenditures for effective watershed resource management program; and C is the 

estimated water consumption by all users for a given year. 

To arrive at the final RC, the base resource charge was adjusted using specific factors for 

different water uses, e.g. urban water supplies, irrigation, hydropower generation, and other 

purposes such as recreation. 

Benefit transfer mechanism or reward mechanism for people living in the downstream flood 

prone areas to people living upstream basin areas was analyzed.  

4.1     Primary Governing Body 

 
The National Water Resources Council, currently the National Water Resources Board or 

NWRB, is the primary governing body for the management of water resources in the country. 

The NWRB is established thru Presidential Decree No. 424 (PD No. 424) with the following 

functions: 

¶ Coordinate and integrate water resources development activities; 

¶ Grant water rights for the appropriation and utilization of surface and 

groundwater; 

¶ Formulate criteria and standards for data collection, project investigation, 

formulation, planning and design; and 

¶ Formulate rules and regulation for the exploitation and optimum utilization of 

water resources; 

¶ Review and approve water resources development plans and programs of other 

agencies; 

¶ Undertake river basin survey, inventory and appraisal of water and related 

resources; 

¶ Undertake hydrologic surveys and operate observation station networks and a 

centralized water resources data center;  

¶ Conduct special studies and researches with other agencies on all related 

aspects of water resources development; 

¶ Advise the National Economic and Development Authority (NEDA) on matters 

pertaining to water resources development projects and programs; and 

¶ Recommend to NEDA the adoption of general policies and guidelines and 

short/long range plans and programs for water resources development. 

4.2     Water Resources 

 
Presidential Decree (PD) No. 1067 Water Code of the Philippines of 1976 states that all 

waters belong to the State. These waters include rivers; continuous or intermittent waters of 

springs and brooks; natural lakes and lagoons; atmospheric water; groundwater; seawater; 

and all other categories of surface waters such as rainfall, runoff, seepage and drainage. 

Water could be appropriated for the following purposes: domestic, municipal, irrigation, 

power generation, fisheries, livestock raising, industrial, recreational, and other purposes.  

The appropriation of water should be covered by a water right, as stated in a water permit, 

which is the privilege granted by the government to appropriate and use water. Only citizens 

of the Philippines could apply for water permits. The use of surface and subsurface water for 
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any purpose would need a water resources permit from the National Water Resources Board 

(NWRB).  The permit will detail the proposed water use, other water resource users within 

the vicinity of the project site, volume of locally available water and depth of the well should 

the project require groundwater. 

4.3 Water Quality 

 
The protection and improvement of the quality of Philippine water resources has been 

prescribed in various laws and regulations.  The principal law is the Republic Act (RA) No. 

9275 Philippine Clean Water Act of 2004 and itôs implementing rules and regulations (DAO 

2005-10) which is applicable to water quality management in all water bodies. The law 

primarily applies to the abatement and control of pollution from land-based sources. 

According to DAO 2005-10, a certain area could be designated by the concerned regional 

office of the DENR as a Water Quality Management Area (WQMA) and/or could be 

proposed by the appropriate LGUs, other concerned government agencies or civil society for 

designation as WQMA. The WQMA shall have similar hydrological, hydrogeological, 

meteorological or geographic conditions which affect the physicochemical, biological and 

bacteriological reactions and diffusions of pollutants in the water bodies.  The WQMA should 

be governed by a governing board that shall formulate strategies to coordinate policies 

necessary for the effective implementation of the Clean Water Act in accordance with those 

established in the framework and monitor the compliance with the action plan. 

In support of the Clean Water Act, the DENR is implementing the revised regulations 

particularly the DAO 1990-34 and DAO 1990-35.  DAO 1990-34 is the guidelines on the 

water usage and classification / water quality criteria. On the other hand, DAO 1990-35 is the 

effluent regulations which apply to all industrial and municipal wastewater effluents. This 

regulation specifies the effluent standard for each applicable pollutant parameter depending 

on the classification of receiving water body.    

Water bodies, including coastal waters, have been classified on the basis of its best use by 

the National Water Resources Board (NWRB). In conjunction, water quality criteria for those 

uses have been assigned. The water quality criteria and effluent standard for each classified 

water body follow the guidelines in DAO 1990-34 and DAO 1990-35, respectively. 

4.4 Environmental Impact Statement (EIS) System 

 
For any project or undertaking that may significantly affect the quality of the environment 

including the water quality, the proponent is required to prepare an Environmental Impact 

Statement (EIS) based on PD 1151 Philippine Environmental Policy.  PD 1586 as 

promulgated in 1978 strengthened the EIS system by providing for the centralized 

administration of the system and other environmental management measures.   It also gave 

the concerned authority the ability to assess penalties for non-compliance with the system.  

4.5 Involvement of LGU in Water Resources Management 

 
Guiding principles in the involvement of LGUs in water resources management which can 

also be used as guidelines for the management of water resources in Marikina River Basin 

where the LGUs are to take major roles. The guidelines include among other things the 

adoption of  an integrated, holistic approach in water supply planning and operation, demand 
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management, pollution control, and watershed and ground water protection, management of  

water not only as a social good but also more importantly as an economic good. Therefore, 

water should have value and distributed in the context of market processes, at a price that 

will cover production costs (Contreras, 2004). Watershed-based approach should be used in 

managing the water resources of the Marikina River Basin.  

To be effective managers of the water resources, the institutions should be provided with 

technical capacity and awareness in managing watersheds. There should be mechanisms to 

enable the financial viability and sustainability of local initiatives beyond their reliance on 

official development assistance. This should clearly emphasize the use of market-based 

instruments in assessing the true value of water that would be levied on users, as well as 

water-related services or damages. 

4.6 Other Projects and Sites 

 

A. Review of Experiences of Laguna Lake Development Authority (LLDA)  

 

While sustainable development is still the centerpiece of its development efforts, the 

LLDA has become a market client-driven development agency, transforming from its 

former status as a regulatory agency. It operates within a defined area, which is the 

Laguna Lake Region. Laguna Lake Region consists of all municipalities and cities 

with watersheds that either fully or partially contributes to the water flowing to the 

Lake. Thus, the Lake Region is bigger than the Lake Watershed. 

The Region, including its watershed is a priority area for environmental sustainability 

goals because it is home to about 13% (approximately 11.5 Million) of the total 

population of the Philippines. It has been subjected to increasing environmental 

pressures such as deforestation over the past several decades. The Region was 

originally covered by dense equatorial forest. Between the mid 1940s and mid 1980s, 

forest cover decreased from about 53% to 8%, and is now estimated to be less than 

5%.  Deforestation rate in the Region was highest in the 1970s because of logging, 

both legal and illegal.  Expanding urban areas, poverty and illegal trading of forest 

products have contributed to the degradation of the watershed and the region.   

Grasslands, brush lands, and abandoned agricultural areas dominate the non-forest 

areas of the watershed region. Inappropriate land use practices due to poverty (i.e., 

charcoal making, grazing, timber collection for fuel wood, poles and other uses, and 

slash and burn agriculture) and environmental conditions (existence of pervasive 

grass and other species)  keep many of these areas in their present non-forest 

status. Given its current environmental condition, development in the watershed 

region becomes imperiled, thus may not be sustainable.  

LLDA has also prepared a Master Plan for the Laguna Lake and its watersheds. 

LLDAôs proposed project activities in the Region play significant roles in sustainable 

development in the area, specifically contributing to ecological, social-institutional 

and economic sustainability. Reforestation of barren grasslands and non-forest areas 

in the Laguna de Bay Region will play a vital role in biodiversity conservation, soil 

and water conservation, and reduced sedimentation in rivers and lakes. The project 



Formulation of an Integrated River Basin Management and Development Master Plan for Marikina River Basin   

VOLUME 4: FORMULATION PROCESS 
 

38 | P a g e  
 

activities will contribute to reducing occurrence of floods and landslides while 

increasing groundwater recharge.  

The watershed project activities also aimed to enhance the sustainable use of natural 

resources in the watershed region and facilitate long-term improvement in local 

livelihoods. The projects will generate income to poor farmers and communities, 

gaining direct benefits by harvesting fruits, plant parts from plantations, and sale of 

carbon credits.  

Through the proposed project activities, institutions will also be strengthened. Local 

government organizations, private groups and ordinary citizens will be galvanized to 

act together on problems that affect the manner they manage natural resources.  

The projects were designed to contribute to sustainable development by building the 

capacity of private groups, local governments, communities, and river councils to 

implement reforestation activities and to provide replicable example of watershed 

project activities. 

Through Integrated Water Resource Management (IWRM), LLDA demonstrates the 

usefulness of considering in management and development efforts the symbiotic 

relationships of man and nature. The pillars of management for the basin are 

ecological integrity, economic growth, and equitable access to resources. As it 

continues to undertake regulatory and law enforcement functions, it also manages 

the natural resources inside the basin through community-based approaches, 

including activities in water quality monitoring and conservation of natural resources.  

B. Review of Experiences of the Agno River Basin Commission 

 

The Agno River Basin Development Commission (ARBDC) was created to oversee 

and coordinate developmental activities in the Basin to ensuring resources planning 

and management for sustainable development. 

Aside from its mandate, the Commissionôs functions are to develop a comprehensive 

plan for the Basin ensuring maximum benefits between upland and lowland people 

and preservation and enhancement of indigenous cultural communities. 

To achieve its mandate and functions, the Commission consolidates and harmonizes 

development initiatives in the Basin under a unified river basin management and 

development approach; oversees and manages resource uses and resolve its 

competing demands; develops a management information system and monitoring 

approach for planning and decision-making process; negotiates for funding; adds 

value to river basin resources, and translates solicited plan and policies into 

programs and projects. 

The organizational set-up needed to affect these activities consists of a commission 

with 27 members, chaired by the Secretary of the DENR and co-chaired by the 

Secretary of the Department of Energy (DOE) and the presidential Assistant for North 

Luzon, Office of the President. The rest of the members are Secretaries of various 

Departments, Administrators, Mayors, Directors of Offices, and Representatives of 
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NGOs. The Commission has a Secretariat headed by an Executive Director, 

complemented with administrative staff. 

The Agno River Basin is the fifth largest river basin in the Philippines with a 

catchment area of 8,013.41 square kilometers (km). It has a total length of 270 km 

with an estimated annual runoff of 8,044 million cubic meters and a level area of 

2,646 square km. It covers 68 municipalities and five (5) cities in three (3) provinces. 

It provides the lifeblood in the great portion of NW Philippines: Considered a major 

food basket; Energy generator; one of the countryôs richest ecosystems. Lower 

catchment areas are sites of vast tracts of arable lands where large volumes of 

irrigation water are appropriated. Its outlet at Lingayen Gulf is a major fishing ground. 

Initiatives include: a) establishment of a broad-based participatory institutional and 

decision making processes; b) creation of a multi-level structure for inter-

agency/intersectoral/inter-regional coordination and cooperation; c) preparation of a 

Strategic Framework Plan for the Agno River Basin which embodies the 

developmental direction of the Basin; d) establishment of coordination mechanism in 

accordance with participatory principles. 

C. Possible Institutional Arrangement for Marikina River Basin 

 

One great challenge in managing the Marikina River Basin is the establishment of 

institutional mechanisms that coordinate and engage many stakeholders for 

collective action in the uplands and lowlands, within a watershed and even among 

watersheds. This is very difficult given that stakeholders have different (and often 

conflicting) visions and perspectives on what needs to be done, relative political 

weight, and interest.  

As part of the development plan for Marikina River Basin, an option to establish a 

Marikina River Basin Management Office for institutional arrangements has to be 

assessed. 

Based on the review of existing Regional Development Plans, Provincial and 

Municipal and City Comprehensive Land Use Plans, the areas of conflicts among 

LGUs and/or the basin communities as far as the management of watersheds are 

negligible to nil. 

There shall be created a Marikina River Basin Management Office (CRBMO) to 

direct, supervise and monitor the implementation of the plans, programs and 

strategies to be contained in the Master Plan and other ensuing plans that may be 

prepared consistent with the Master Plan. Specifically, the MRBMO will: 

¶ Ensure effective implementation of plans and programs; 

¶ Manage local and foreign-funded programs and projects; 

¶ Maintain the database and management information system for the basin; 

¶ Facilitate the activities of a policy-making body to be created for the basin; 

¶ Set in place an institutional arrangement to get the active participation of the 
agencies, local government units, private sector, and civil society 
organizations in implementing the Master Plan;  
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¶ Facilitate formation of river councils that will take the lead in managing the 
various watersheds in the River Basin, namely: Upper Marikina Watershed 
Reserve; and 

¶ Facilitate the formation of various committees in each watershed 
management councils to address concerns on specific component element of 
river basin management, namely: water resources, watershed resources, 
environment, and land use and disaster management committees.  

 

It is also noted that the current PAMB of the UMWR does not cover the whole basin 

and therefore the other watershed, thus it cannot serve as the policy making body for 

the Marikina River Basin Management Office, but rather it should only be a member 

of the said policy making body to be created for the management office. The 

organizational structure shows the policy making body on the top of the structure. A 

Secretariat is also proposed to be created for this organization. Considering that 

NWRB has no provincial level office, some functions of the NWRB pertaining to 

regulation of water use will have to be delegated to RBO or otherwise incorporated 

into the regular functions of the Marikina RBO.  

Coordination among various government line agencies, civil society organizations 

and local government units will be very important in the success of implementation of 

the Masterplan for Marikina River Basin. Many opportunities that will support the 

programs of the Masterplan are outside one particular government agency, even for 

example the DENR which can be considered to have the widest area of jurisdiction in 

the Basin. Further, interagency coordination is needed because of the multiplicity of 

goals that are being addressed by the Masterplan that is brought about by many 

stakeholdersô problems and priorities for the Basin. In Marikina River Basin, sectoral 

boundaries are also beginning to fade because of the difficulty of defining clearly 

where one good or service is coming from any specific location of the Basin. Thus, 

there is a need to put in place mechanisms that will maximize the involvement of 

local governments, national and local agencies and civil society organizations in the 

management and development of the river basin. The participation of various groups 

in the development and management of the River Basin can be maximized if the 

information contained in Tables is considered. 

The various agencies that can impact the development of the Marikina River Basin 

are the Department of Agriculture (DA), Department of Environment and Natural 

Resources (DENR) and the Department of Agrarian Reform (DAR). They can be 

joined by the National Economic and Development Authority (NEDA) and the MWSS. 

Based on the report of Soriega (2010), it can be surmised that the possible difficulties 

that the Marikina River Basin Interagency Coordinating Group may encounter are 

due to the following: 

¶ These agencies do not have systematized and simplified monitoring and 

evaluation system; 

¶ These agencies may not have integrated and consistent planning and budgeting 

targets; 

¶ The agencies may still focus on sectoral targets; and 
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¶ They have different organizational structures making implementation of projects 

in the Master Plan difficult.   
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5. Component 4: Master Plan Preparation 
 

The formulation of the 15-year master plan was pursuant to the vision of the stakeholders 

which was formulated during the plan preparation process.  

Prior to the formulation of the masterplan, the information discussed below were gathered 

and analyzed. The analysis was supplemented by tools that enhanced the participation and 

elaboration of ideas from various stakeholders. Aside from individual interviews from key 

informants, focused group discussion and workshops were employed. Prior to the 

application of these rapid appraisal tools, hard statistics and data were analyzed for better 

appreciation of the situation by the stakeholders. Processed data were presented during 

workshops for better appreciation of the stakeholders, their confirmation and for better 

discussion of issues and decision making. When there are impact assessments to be 

undertaken, with and without project approach were used. 

As water serves as integrator of all the development plans to be formulated, current 

problems and conditions of the water sector were described. Current natural and socio-

economic conditions as well as trends in these characteristics were also described.  

 

Analysis and description of the water sector was conducted using secondary data and 

interviews.  The analysis included: 

 

a) Description of surface and ground water resources development and use in the 

basin. Quantitative and qualitative description were employed. GIS was also used 

to better present the description. 

b) Assessment of existing water rights including customary right on water tapped by 

indigenous people without official registration for a long time, in the basin. This 

was done through records from regulatory offices and rapid appraisal. 

c) Explanation of how water has been allocated among different consumptive and 

non-consumptive uses, providing assessment of the bases for such allocation 

and priorities. 

d) Evaluation of past and present development of single and multipurpose water 

supply and control infrastructures. The ñwith and without projectò approach was 

used.  

e) Assessment of past and present programs in water supply and disposal for 

human consumption and industrial purposes and identification of trends. The 

ñwith and without projectò approach was used.  

f) Assessment of past and present programs in irrigation and drainage. The ñwith 

and without projectò approach was used.  

g) Evaluation of impacts in-stream uses on the environment, particularly those 

related to hydropower generation. The ñwith and without projectò approach was 

used.  
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Surface water availability, groundwater availability and water quality was assessed. How 

issues of water quality affect sensitive ecosystems in the basin was assessed. 

Existing water balance study including mathematical model in the basin was reviewed and 

updated. This was done by a minimum of ground validation of actual values of the variables 

in the models as compared to the predicted values by the model.  

The state of water resources and of critical portions of the natural environment that are 

closely related to water availability and water quality in the basin was described. Major water 

related public health issues was assessed. Matters related to the physical resources base 

and the environment including the effects of water development on the environment was 

inventoried. Incidence and condition associated with major water related diseases especially 

those related to water supply and sanitation were described 

The status of the current major projects related to the water sector was ascertained. Their 

appropriateness in terms of effectiveness in addressing the major issues identified above 

was reviewed.  

Alternatives related to the management of water resources specifically pertaining to the 

management of supply, e.g. investment allocation, and real time management, as well as 

those relating to management of demand e.g. regulatory measures and control, pricing, 

incentives, finance and markets were evaluated. Through participatory process in workshops 

to be organized, clear economic and administrative decision criteria to allocate scarce water 

resources among competing sub-sectors in the basin were developed. Facilitation 

techniques to arrive at consensus were employed.  

Through interview and direct observations, preferences of the stakeholders on what media to 

use to make the public aware of integrated river basin management was conducted. As well 

current available resources for IEC were inventoried. A public awareness plan was prepared.  

Natural disaster hazard maps prepared by MGB were collected. 

Employing participatory approaches, qualitative and qualitative data analysis, models and 

through evaluation of development strategy agreed in Phase 1, a 15 year master plan was 

developed. The activities conducted included an elaboration of the vision for the basin, 

issues and problems that affect the realization of the vision, the projects and activities to 

realize the vision, the resources needed, timeframe and parameters to assess the status of 

achievement of the project objectives.  

Current land uses were assessed using available data and existing records and maps. The 

trend in land use was assessed. Appropriate land uses were identified considering various 

components of their sustainability, e.g. environmental, socio-cultural-institutional and 

economic. 

Opinions of institutions currently involved in managing the various components of the basin 

were gathered during workshops. For the general development proposed, the efficiency and 

effectiveness of relevant institutions at macro and micro levels was assessed.  Overlaps and 

duplication of functions between levels of government and within levels were identified. At 

broad level, available and required skills and training needs to achieve institutional 

objectives were estimated 
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Projects were selected based on consultations with stakeholders, review of on-going 

projects, review of proposed projects, assessment of possible enhancement of these on-

going and proposed projects and use of principles to which good projects must adhere to.  

Workshops with stakeholders was organized to identify criteria that were used to select 

proposed projects, including non-structural components in connection with the various sub-

sectors of:  

a) watershed conservation and management;  

b) irrigation;  

c) hydropower generation;  

d) water supply for domestic and industrial use;  

e) disaster mitigation, drainage and flood control; and 

f) environmental conservation. 

 

A participatory quantitative procedure was employed to prioritize identified projects based on 

the accepted principles (See Table 9). Aside from the data gathering that was done by the 

consultants through review of secondary data actual primary data gathering, workshops to 

discuss major issues in each subsector that affect the basin was conducted.  In these 

workshops, emerging issues, future trends were also identified. Constraints that now or in 

the future hinder the resolution of major issues facing the water sector were identified. As 

well, opportunities that may exist to facilitate or accelerate the resolution of the issues and 

problems were identified. 

 
Table 9 Principles used to assess priority projects 

 
Principles 

 
Description 

 

Sustainability Ecological 

Socio-cultural 

Institutional 

Economic 

Comprehensiveness and interconnectedness Consistent with  ecosystem approach 

Promotes multiple resource use 

IMplementability and attainability Capacity & authority RBO to implement 

Degree of complementation , effectiveness, 
accountability and synergy among watershed 
management related institutions and 
stakeholders 

Science based and technology adaptive Programs and other interventions are 
rationalized and science-based 

Human rights based Vulnerable sectors are given equal 
opportunities 

Climate change adaptive  

 

The role of women in the decision making process was reflected in a gender action plan 

prepared. 

 

The impact of the implementation of the Plan to the poor communities inside the basin was 

assessed through an ex-ante impact assessment. Criteria and indicators to measure 
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changes in socio-economic conditions of the poor were selected to measure impacts of the 

plan    

 

Resources to implement the plans as well as their sources were identified and assessed. In 

similar manner, constraints that prevent the implementation of the plans were identified. 

Mitigating measures to address the constraints were formulated.  

 

The formulated Integrated Master Plan harmonizes all the existing programs/plans for the 

Marikina River Basin, to serve as the blueprint for the future development and management 

of the area. Based on the above data/information, the plan for water resource management 

and watershed management consider poverty, inequality and loss of livelihood due to 

perennial flooding as problems to be appropriately addressed. 

The IRBM and Development Plan addresses concerns on water resources management, 

watershed management and restoration, community participation, creation of institutional 

framework and physical structure for management, river and wetland management, flood 

control and hazard management.  
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