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CHAPTER  1 -    PROJECT DESCRIPTION 

1.1 Rationale 

Pursuant to Executive Order (EO) Nos. 510, 816 and 50, a River Basin Control Office 
(RBCO) was created to develop, among others, a national master plan to address 
flooding and to provide sustainable supply of water for the entire country. 

In compliance with EO 510, an integrated river basin management and development 
master plan was crafted in 2007 identifying eighteen (18) major river basins in the 
Philippines.  

On May 2, 2012, the Cabinet Cluster on Climate Change Adaptation and Mitigation 
passed Resolution No. 2012-001 adopting the eighteen (18) major river basins of the 
country as priority areas of the government. 

The importance of these river basins cannot be understated as they are considered as 
one of the life blood and drivers of the Philippine economy. Hence, they have to be 
managed sustainably.  An integrated river basin management approach was applied in 
the preparation of the master plan for each river basin in line with the Philippine 
Development Plan.   It is intended to address several concerns related to watershed 

conservation, river basin rehabilitation, flood control/mitigation, and water security for 
domestic, irrigation and industrial use, livelihood and economic opportunities in the 

area. The master plans for the 18 river basins were formulated/completed in the early 
2000 and were approved by the respective Regional Development Councils that have 
jurisdiction in the area. 

With the passage of Republic Act (RA) No. 9729 or the Climate Change Act of 2009 and 
RA 10121 or the Disaster Risk Reduction Law of 2010, the importance of taking into 
consideration the new climate normals in development planning was recognized. 

Considering that the master plans for the 18 river basins were formulated prior to the 

passage of the Climate Change Act, there is now a need to review and update these 
master plans to incorporate climate perspective and mainstream it in the plan together 

with disaster risk reduction issues and measures. 

1.2 Objectives of the Study 

The objective of this project is to update the Integrated River Basin Master Plan of the 
Agno River Basin to incorporate the implications of the new climate normals in 
addressing the concerns of the river basin on:  

1) Water resources management;  
2) Watershed management; 
3) Flood control/mitigation, disaster risk reduction and hazards management; 
4) Wetland management (to include rivers, river deltas, marshlands and coastal 

areas); 
5) Economic development; and 
6) Institutional linkages and organizational structure for river basin management. 
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1.3 Guiding Principles and Approaches 

These principles and approaches were employed throughout the implementation of the 
project, and constitute the underlying fundamental concepts inherent in the planning 
process for developing a climate change-responsive Integrated Master Plan for the Agno 
River Basin. 

1.3.1 Holistic Systems Approach 

A holistic systems approach is a general approach that captures the interactions of the 
various factors, processes and components of the river basins as complex social and 

ecological systems.  This ensures that concerns spanning the bio-physical, social, 

economic, and institutional characteristics of the river basin will be taken into 
consideration and integrated into the strategy formulation and planning.  Such an 
approach provides a multifaceted analysis and facilitates the surfacing of the 
management and policy development issues common to the areas of concern mentioned 
in the project objectives.   

1.3.2 Participatory Epistemology 

Participatory epistemology is necessary to ensure the sustainability and inclusiveness of 
an integrated river basin management and development effort.  Considering that a 
specific river basin is composed of several groups of major stakeholder, their 
participation is imperative in resolving conflicting interests that may affect the efficient, 
effective and sustainable management and utilization of resources.  An inclusive river 

basin management and development management regime anchored on stakeholder 
participation is helpful in implementing multiple use management strategies to ensure 
sustainable use of resources in a river basin.  A participatory approach will also ensure 

sensitivity to issues otherwise hidden and/or taken for granted in development efforts, 
which may include gender and other social sectoral concerns. The identification and 
consideration of the stakeholders’ voices facilitate the inclusion of their needs and 

concerns at the local and community levels all the way up to the national level. These 
concerns may vary from the short term and day to day subsistence needs of the local 

communities, to long term, macro, and societal needs for stable and healthy river basin 
that can sustainably provide goods and services.   

In as much as it is possible, given the period of time for the implementation of this 

project, efforts were undertaken to provide opportunities for key stakeholders to 
participate in the conduct of project activities, including but not limited to data 
gathering and generation, and in the crafting of the river basin master plan.   

1.3.3 Demand Driven 

The decisions on what and where to implement projects in a watershed should be 
guided by the perceived as well as actual needs of the stakeholders at the local level all 

the way up to the national level. In this project, while DENR plays a major role in the 
management and development of the river basins as part of its mandate, it is imperative 
to engage other stakeholders to complete the frame of demands that this project must 
respond to. 
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1.3.4 Interdisciplinary 

An interdisciplinary approach was employed to ensure an integrated analysis to back up 

the integrated development plan for the river basin. The approach was operationalized 
as experts and researchers coming from different disciplines worked together with a 
clear and shared goal of generating a coherent and holistic assessment of the river basin.  
An interdisciplinary team assessed the river basin covered by the engagement in terms 
of their bio-physical, human, social, and economic vulnerabilities which are usually 
brought about by internal systems processes that lead to the area’s weaknesses in the 
light of larger, often external threats such as climate change and socio-political 
pressures.  The same approach was applied in assessing the capacities and opportunities 

of the river basin for holistic development.  

Central to this interdisciplinary approach is the generation of a common 
conceptualization of a river basin as a socio-ecological system (SES) having interrelated 
bio-physical, human, and social characteristics.  This necessitates the experts to initially 
come together into a leveling of terms, concepts and methodologies, to conduct the 

successive phases of the assessment using a combination of data generation and 
analytical methods and tools. 

1.3.5 Science and Technology Based 

Science and technology based assessment was done using methods that use state-of-the-
art soft and hard technology to assess the river basin.  Not only was the engagement 
conducted using the scientific rigor useful to advance a valid and reliable assessment, 
but also through the use of scientific knowledge, both in method and literature, that has 
grown over the last decade in the area of biodiversity, climate change, and watershed 
and resources management. 

1.3.6 Cultural Sensitivity  

Cultural sensitivity was made evident in all management and development 
prescriptions. While a science-based approach is important, cultural sensitivity has to be 
observed with the different stakeholders, especially for the preservation and observance 

of local cultural institutions and belief systems. The assessment, joint planning, and 
collective decision-making towards the improvement of the river basin manifest this 
principle. 

1.3.7 Subsidiarity  

Subsidiarity ensures that the response of the lowest decision-making group or actor is 
valued. Given that the river basin is a configuration of actors from a multi-level 

perspective with multiple thematic concerns and multi-sectoral representation, the 
appropriate actor with the recognized institutional mandate, resource, and influence 
was given due accountability. 
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1.4 Framework of the Study 

Formulated by RBCO in 2007, the Integrated River Basin Management and Development 
(IRBMD) Framework is the basic system for all strategies in the Philippines for 
sustained river basin ecosystem management. It has four principal frameworks and 

development strategies: Integrated Water Resources Management, Integrated 
Watershed Management, Wetland Management, and Flood Mitigation.  

1.4.1 Integrated Water Resources Management  

This principal framework manages fresh water as an economic and public good while 
recognizing its vulnerability and limited supply. Presented in Figure 1 is the IWRM 
implementation process in the Philippines as described by the National Water 
Resources Board (NWRB). 

 
Figure 1. The Integrated Water Resources Management (IWRM) process. 

 

 

 



 

Volume III – Formulation Process 

5 CLIMATE-RESPONSIVE INTEGRATED RIVER BASIN MASTER PLANFOR THE 
 AGNO RIVER BASIN  

1.4.2 Integrated Watershed Management  

Integrated watershed management organizes land, people, and other resources in the 
watershed to provide goods and services without harming the soil and water. Presented 
in Figure 2 is its process framework.  

 

 
Figure 2. Process framework for Integrated Watershed Management (IWM). 

 

1.4.3 Wetland Management  

This strategy manages areas that are submerged or soaked by enough surface or 
groundwater to support ecosystems such as mangroves, coral reefs, swamps, rice 
paddies, estuaries, lakes and reservoirs. Although considered as the most generous 
ecosystem in terms of benefits, wetlands do not benefit from any policy or legislation 
that specifically aims to conserve wetlands sustainably. RBCO does recommend, 
however, that any wetland policy developed for the Philippines should consider, as a 
basis, the significant values of wetlands, and the potential impacts of proposed activities 
on these values before any decision to alter any part of the wetland is made. 
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1.4.4 Flood Mitigation  

 

Flood mitigation protects and enhances coping capacities of communities and the 
environment against water-induced hazards. Presented in Figure 3 are the three 
approaches to reducing the negative effects of flooding in a sustainable way. 

 

 
Figure 3. The flood mitigation framework. 

 

1.5 Project Duration 

The timeframe of the project showing the key project activities and deliverables and the 
corresponding work schedule is presented in Table 1. 
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Table 1. Project work plan and implementation schedule. 

Activity Deliverables 

Work schedule 

Oct- 

15 

Nov-

15 

Dec-

15 

Jan- 

16 

Feb-

16 

Mar-

16 

Apr-

16 

May-

16 

Jun- 

16 

Jul- 

16 

Aug-

16 

Sept-

16 

Oct- 

16 

Nov-

16 

Dec-

16 

Jan- 

17 

Feb-

17 

Mar- 

17 

Apr-

17 

May-

17 

Jun-

17 

Jul- 

17 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

INCEPTION REPORT                                 

PHASE I: Review of Water Policy and 

Basin Development Strategy 
                    

            

Watershed Profiling                                 

Setting of Vision, Mission, 
 Goals and Targets 

                    
            

MID-TERM 

REPORT 

Comprehensive 
Report of the findings 
from the studies 
described in each 
item 

                    

            

Comprehensive 
Report on the 
Climate Vulnerability 
Assessment 
conducted in the 
river basin 

                    

            

Revised Integrated 
River Basin 
Management and 
Development 
Strategy 
(Identification of 
Management and 

                    

            



 

Volume III – Formulation Process 

8 CLIMATE-RESPONSIVE INTEGRATED RIVER BASIN MASTER PLANFOR THE 
 AGNO RIVER BASIN  

Activity Deliverables 

Work schedule 

Oct- 

15 

Nov-

15 

Dec-

15 

Jan- 

16 

Feb-

16 

Mar-

16 

Apr-

16 

May-

16 

Jun- 

16 

Jul- 

16 

Aug-

16 

Sept-

16 

Oct- 

16 

Nov-

16 

Dec-

16 

Jan- 

17 

Feb-

17 

Mar- 

17 

Apr-

17 

May-

17 

Jun-

17 

Jul- 

17 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Development 
Strategies based on 
updated profiles and 
vulnerability 
assessment) 

Proceedings from the 
consultation/ 
discussion with 
concerned agencies 

                    

            

PHASE II: Updating/Revision of 
Integrated River Basin Master Plan 

                    
            

Evaluation of Strategies,  

Programs and Projects 
                    

            

Investment and  
Implementation Planning 

                    
            

DRAFT REVISED MASTER PLAN                 

 

              

Validation 
meeting with 
representatives 
of concerned 
government 
offices 

Validated/ consulted 
master plan 

                    

            

FINAL REPORT 
Executive Summary                                 

Main Report                                 
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Activity Deliverables 

Work schedule 

Oct- 

15 

Nov-

15 

Dec-

15 

Jan- 

16 

Feb-

16 

Mar-

16 

Apr-

16 

May-

16 

Jun- 

16 

Jul- 

16 

Aug-

16 

Sept-

16 

Oct- 

16 

Nov-

16 

Dec-

16 

Jan- 

17 

Feb-

17 

Mar- 

17 

Apr-

17 

May-

17 

Jun-

17 

Jul- 

17 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

Formulation Process                                 

Map Atlas and 
Database 
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1.6 Standards of Services 

The Service Provider has an extensive and in-depth knowledge in the development of a 
climate change responsive river basin master plan in addition to the eligibility 
documentary requirements as provided in Section 24, Rule VIII of the Revised 
Implementing Rules and Regulations (IRR) of RA 9184. 

The Team performed its services with the degree of skill and judgment normally 
exercised by research institutions performing services of similar nature. It exercised all 

reasonable skill, care, and diligence in the discharge of its duties agreed to be performed, 
consistent with the best interest of RBCO and the river basin stakeholders. To attain 
these ends, the team provided personnel with adequate qualifications and experience, 
and of such number as was required to fulfill its scope of work. 
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CHAPTER  2 -    WORK ACTIVITIES AND 

ACCOMPLISHMENTS 

Presented in Figure 4 are the tasks undertaken in order to achieve the objectives of the 
project. 

 

 

Figure 4. Flow of activities in the formulation of master plan for the Agno River Basin. 
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2.1 Conduct of Preparatory Activities 

Personnel of various expertise were mobilized for the development of a climate 
responsive river basin master plan for the Agno River Basin (Table 2).  

Table 2. List of project staff and their respective fields of expertise. 

Personnel Field of specialization 

Dr. Rex Victor O. Cruz Watershed Management/Climate 
Change/Integrated River Basin/forest resources 
management and Overall Project Leader 

Dr. Marco A. Galang Soils and Hydrology; Agno River Basin Team 
Leader  

Dr. Wilfredo M. Carandang Watershed Rehabilitation 

Dr. Enrique L. Tolentino Jr. Forest Restoration and Plantation Forestry 

Engr. Aurelio A. de los Reyes, Jr Hydraulic Structure 

Engr. Roger A. Luyun Hydraulic Structure 

Ms. Catherine C. de Luna Sociology 

Dr. Dixon T. Gevaña Sociology 

Dr. Canesio D. Predo Economic Modelling 

Dr. Margaret M Calderon Economics 

For. Marlo D. Mendoza Policy/Institutional 

Dr. Juan M. Pulhin Climate Change 

Prof. Keshia N. Tingson. Aquatic/Coastal Management 

Dr. Vida Q. Carandang Environmental Management/Admin Officer 

Dr. Cristino L. Tiburan Jr. Environmental Modelling 

For. Angela A. Limpiada Geographic information systems 

Dr. Kenneth A. Laruan Local counterpart 

Dr. Nathaniel R. Alibuyog Geographic information, watershed modelling 

 

2.2 Technical Review of Inception Report 

The technical review of the Inception Report on the Formulation of Climate Change 
Responsive Integrated River Basin Master Plans for Cagayan, Agno, Mindanao, and 
Buayan-Malungon River Basin was conducted on November 3, 2015 at the Bulwagang 
Ninoy, Ninoy Aquino Parks and Wildlife Center, Diliman, Quezon City. The agenda for the 

review were the following: 

a. Review of the submitted Inception Report by the Service Provider – University of 
the Philippines Los Baños; and 

b. Endorsement of the inception report to allow UPLB to start formulating the Phase I 
deliverables of the master plan 
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2.2.1 Participants 

Jacob F. Meimban, Jr.  - Executive Director, River Basin Control Office 

Edwin G. Domingo  - OIC Over-all Director, Foreign Assisted and 
Special Projects Office 

Noel Antonio V. Gaerlan - Asst. Director, Biodiversity Management Bureau 
Alice Castillo   - Forest Management Bureau 
Mark De Castro  - Forest Management Bureau 
Edward Aguinaldo  - Mines and Geosciences Bureau 
Lualhati Felipe   - Land Management Bureau 
Mark Joseph Sayno  - Land Management Bureau 

Cezar Cabansag  - DENR Regional Office I 
Edmund Malupeng  - DENR Regional Office II 
Vilma Villegas-Garcia   - DENR Regional Office III 
Joel Pardillo   - DENR Regional Office XI 
Salic Magad   - DENR Regional Office XII 
Emmie Ruales   - National Water Resources Board 
Virgilio Bombeta  - Local Water Utilities Administration 
Abelardo Angador, Jr.  - National Irrigation Administration 
Reynaldo Baloloy  - National Irrigation Administration 
Ernesto Brampio  - Bureau of Soils and Water Management 
Patrick Espanto  - Bureau of Soils and Water Management 

Alejandro Soliven  - Department of Public Works and Highways 
Kristine Carmen Diones - Department of Interior and Local Government 

Alexis Lapiz   - Climate Change Commission 
Theresa Lim   - Climate Change Commission 
Florentino Sison  - Office of Civil Defense 

Ron Jay Dungcalan  - Office of Civil Defense 
Dr. Rex Victor Cruz  - Over-all Project Team Leader, University of the 

Philippines Los Baños (Service Provider) 

Team Members  - University of the Philippines Los Baños  
Staff    - River Basin Control Office  

 

2.2.2 Presentation of the Report 

Dr. Rex Victor O. Cruz, the over-all team leader of the project, presented the inception 
report highlighting the following: 

 The updating of the master plan for the various river basins was to incorporate 
the new climate normals in addressing concerns on: 

o Water resources management 

o Watershed management 
o Flood control/mitigation, disaster risk reduction and hazards 

management 

o Wetlands management 
o Economic development 
o Institutional linkages and organizational structure for river basin 

management 
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 There are discrepancies in the Digital Elevation Model (DEM)-generated 
watershed boundaries and the official boundaries of the river basin. 

 The guiding principles and approaches in the formulation process will be as 

follows: 

o Science and technology based 
o Participatory epistemology 
o Cultural sensitivity 
o Holistic systems approach 
o Demand driven 
o Inter-disciplinary 
o Subsidiarity 

 The UPLB’s coverages of engagement are: 

o Phase I 

 Coordination with concerned agencies 
 Updating of river basin profile 

 Setting of vision, mission, goals (VMG) and targets 
 Identification of strategies, programs and projects 

o Phase II 

 Evaluation of strategies, programs and projects 
 Investment and implementation planning 

 

 There are still data that need acquisition from other agencies to generate spatial 

maps for the river basins. 

 

2.2.3 Coordination with Concerned Agencies 

Close coordination with the DENR field offices, LGUs, DA, Water Districts, NWRB, and 
other main stakeholder agencies were done during the conduct of the study. During this 

process, the purpose of the study was explained, and the specific objectives, outputs and 
process were discussed. As a result, the team generated important comments and 

suggestions that were considered in the overall improvement of the conduct of the 
project activities and delivery of outputs. Good rapport was established with the 
partners at the onset of the activity.  Coordination with the agencies were done during 
the whole period of engagement.  

2.3 Phase I 

2.3.1 Updating of River Basin Profile 

The river basin profile was updated based on the watershed boundary provided by the 
River Basin Control Office. To this end, an exhaustive collection, examination and 
analysis of existing documents were conducted. 
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2.3.1.1 Collection and Review of Available Data 

With the secondary data gathered from various sources, a comprehensive assessment of 
the river basin was completed. The bulk of this accomplishment can be viewed in 
Volume 2 Part 1 of the Main Report. 

2.3.1.2 Updating of Physical and Hydrological Profiles 

Geographic information systems (GIS) was used to update the geophysical, 
morphometric, and hydrological characteristics of the river basin. These include the 
identification of physically constrained areas (i.e., steep slope, saline, acidic, ultramafic 
and waterlogged soil), and critical areas for restoration within the river basin. GIS 

datasets and remotely sensed images of the areas covered by the river basin were used 
to generate information regarding the geographical location, administrative and political 
boundaries, topographic characteristics, soil and geologic characteristics, hydrology, and 
land use and land cover patterns of the catchment area. Land cover change analysis 
using GIS cross-tabulation of land cover maps from different time periods was 
undertaken to evaluate the current and projected land area allocated for various uses. 
Updating of hydrological characteristics and water supply trends were done using 

datasets from water level monitoring systems set up by previous projects, and outputs 
of the National Water Quality Status Report of the Environmental Management Bureau.  

Meteorological and climatic information of the Agno River Basin were validated using 
datasets from PAGASA; data on climate projections, expected changes in rainfall, mean 
annual temperature, extreme events and other parameters were also collected. Land 
capability and land suitability assessment were done to identify non-negotiable 
protection areas and production areas (e.g. areas suitable for agriculture, settlement, 
industrial, commercial, and other intensive uses). The effects of these generated 
characteristics were related to their implications to watershed and river basin 
management, land use planning and zoning, local and regional development planning, 

and disaster risk reduction and management of the area.   

2.3.1.3 Updating of Bio-ecological Profile 

Relevant data gaps were collected on the current biological composition of the Agno 
River Basin. Sources included reports on recent inventory and assessment of flora and 

fauna, biodiversity studies, environmental and ecological assessments, and other related 

studies in order to understand the interrelationships among the organisms in 
connection with the present status of the river basin. This also includes studies on 

protected areas, seascapes, landscapes, key biodiversity areas, and conservation priority 
areas. Reviews of reports on the current water status and ecological studies of the major 
lakes, rivers, and wetlands, which were deemed necessary for the overall assessment of 
the river basin, were also included. 

2.3.1.4 Updating of Demographic and Socio-economic Profiles  

Demographic and socio-economic data gaps were collected from the Philippine Statistics 

Authority, and concerned LGUs and Government agencies. Documents (e.g. development 

plans, CLUPs and FLUPs.) were used in updating the demographic profiles and trends 
for the river basin, and in the assessment of the socio-economic condition of basin 
communities (e.g. delivery of basic services, poverty incidence, education, livelihood and 
employment). The existing and planned development programs for areas within Agno 
were also examined. This includes evaluation of information on relevant infrastructures 
like irrigation projects, wells, other water facilities, energy, communications, and 
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transport. Studies focusing on environmental, structural, and developmental projects 

were also accounted. Water resource use assessment was made to include the 
description of the key domestic, agricultural, industrial and commercial uses and users 
of water, and projected water demand. Moreover, analysis of water supply and demand 
trends and projection were also undertaken.  

Identification of various stakeholder groups and assessment of their interests, 
importance, and influence in river basin management were analyzed. Alliances and 
competition or conflicts amongst the various stakeholder groups were also described, 
including the issues that cement cooperation and sources of conflicts. 

 

2.3.1.5 Vulnerability Assessment 

GIS generated basin-wide hazard maps were generated based on the geophysical and 
climatic characteristics of the River Basin. Vulnerability and risk assessment on the 
implications of the new climate normals to water resources management, watershed 
management, fires, deforestation and soil erosion, critical habitats, flood and other 
hazards, disaster risk reduction, wetland, and economic development of the river basin 
were also undertaken. Moreover, a spatial assessment of climate change impacts (e.g. 
flooding, drought, landslides, sea level rise, storm surge, etc.) on the river basin for the 

duration of the planning period was also carried out to evaluate the degree and extent of 
climate change impacts to various aspects of the River Basin, including current and 
future plans, programs, and projects. Vulnerability assessments were done following the 
IPCC recommended procedure (IPCC 2007). 

In this report, the following were generated: 

 Flood Vulnerability 

 Earthquake Vulnerability 

 Landslide Vulnerability 

 Vulnerability of Water Supply to Climate Risk 

 Stakeholders’ Participatory Risk and Vulnerability 
 

2.3.1.6 Policy Assessment  

A review of existing national and local policies on river basin management and 
development vis-à-vis climate change was undertaken. It included the listing and brief 
descriptions of relevant policies affecting the Agno River Basin were generated.    

2.3.1.7 Institutional Arrangements 

A review of existing organizational set-up and arrangements in the river basin was done, 

taking into account both their advantages, and their constraints and limitations for river 
basin planning and management. 

2.3.2 Community and Institutional Focus Group Discussions 

It is vital to conduct a consultation to set a river-basin wide outlook and craft a common 
vision among the stakeholders. The updated and improved master plan is endeavored to 
have meaningful participation and ownership of the stakeholders, especially the key 
decision-makers and vulnerable sectors in the river basin. Guided by the unified vision 
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and mission of the stakeholders, goals, objectives and targets are set to serve as the 

foundational basis of the new or enhanced management strategies and development 
interventions for the river basin. 

Using participatory approaches, the climate-proofing of the master plan was done 
through the inputs of various stakeholders. Multi-stakeholder meetings were conducted 

for this purpose, composed of stakeholders coming from government agencies, peoples’ 
organization, indigenous groups, non-government organizations, academe, regional and 
local governments. The participatory workshop served as venue to identify and 
prioritize key problems and development opportunities in response to the findings from 
vulnerability assessment based on the new climate normal.  

Focus Group Discussions (FGDs) were conducted in five batches throughout the Agno 
River Basin. These aimed to 1) Identify various stakeholders within the river basin and 

their issues and concerns regarding the river basin; 2) Identify the risk events, their 
history, likelihood, consequences and impacts to the people within the river basin; 3) 
Assess the potential impacts of climate change to local communities; 4) Validate current 
hazard maps of the river basin; 5) Validate the impacts of previous disasters to local 
communities;  6) Formulate adaptive measures to prevent or lessen the impacts and/or 

damage of future risk events; and 7) Determine the extent and of implementation of the 
current master plan. 

Based on the geomorphological characteristics of the watershed, hazard maps, and 

population density, high risk cities and municipalities were identified and classified into 
groups of relatively similar risk categories (Figure 5 and Figure 6).  

 

 
Figure 5. Selection and grouping of Focus Group Discussion (FGD) target municipalities 
with high risk to floods. 
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Figure 6. Selection and grouping of Focus Group Discussion (FGD) target municipalities 

with high risk to landslides. 

 

Once the target municipalities were selected, a more detailed analysis was used in 
identifying target barangays. Representative barangays for each municipality were 
identified by overlaying the flood susceptibility, landslide susceptibility, and population 
density maps. Barangays with large extents of flood or landslide susceptible areas 
especially within densely populated regions were selected. Representatives in the 

identified areas were then invited to take part in the focus group discussion. In addition, 
relevant institutions, including primary stakeholders identified in other focus groups 
were invited for the institutional focus group discussion. Table 3 presents the identified 

FGD sites for the risk and vulnerability assessment. 

Table 3. Results of the selection and grouping of target participants for the community 
Focus Group Discussion (FGD). 

Regional Group Risk Category City/Municipality 
Number of 
Barangays 

Ilocos Region Flood Prone Areas 
(Upstream) 

San Manuel 

Rosales 

Tayug 

Balungao 

10 

10 

10 

10 

Flood Prone Areas 
(Midstream and 
downstream) 

Bayambang 

San Carlos 

Labrador 

Lingayen 

Bugallon 

10 

5 

5 

5 

10 
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Regional Group Risk Category City/Municipality 
Number of 
Barangays 

Cordillera 
Administrative 
Region 

Landslide Prone 
(Northern Upstream) 

Baguio City 

Itogon 

Bokod 

5 

5 

5 

Central Luzon Landslide Prone 
(Southern Upstream) 

Capas 

San Jose 

Mayantoc 

4 

5 

5 

Flood Prone Areas 
(Midstream) 

Camiling 

Moncada 

9 

10 

 

The focus group discussion was composed of two parts, the overview of the river basin 
project, and the FGD proper. The methods used to achieve the objectives are described 
below: 

To level off with the stakeholders, the project’s rationale, objectives, and expected 
outputs were initially presented. Afterwards, the stakeholders and their interests for the 
resources were identified as well as their alliances and conflicts. 

During the discussion, the participants were asked to identify the climate impacts and 

its risk events. Likelihood, comments and risk descriptions, specific stakeholders 
affected, and adaptation strategies were asked to further describe the risk events.  

Afterwards, risk is further analyzed through the event consequences per category. There 
are three (3) categories identified: people, economic, and environment. Moreover, 
stakeholder’s risk perceptions were identified. Third, risks were evaluated by 

identifying the degree of likelihood and consequences. 

Finally, risk treatment and adaptation measures were identified by recognizing the time 
frame, cost, effectiveness and acceptability of the suggested measures and treatment.  
 

2.3.3 Review of Development Policies, Plans and Programs 

Existing policy frameworks and development directions at the various governance levels 
were reviewed in climate-proofing the river basin master plan. It is relevant to review 
the collective decisions and other kinds of obligations agreed upon under the global 

development goals, treaties and international agreements to which the country is bound 
and responsibly adhere to. Essentially, development policies and plans that were 
established at the national and regional level were considered. The provincial, municipal 
and local level plans and programs concerning the river basin were also considered, 
focusing on its implication to the project. The common vision, missions and goals that 

were determined by the stakeholders for the update of the master plan must be in line 
with all the development goals, policies and plans from these governance levels. 

 

2.3.4 Revision of Vision, Mission, and Goals 

Several focus groups discussions with stakeholders from multiple government agencies, 
peoples’ organization, academe, regional and local government units were undertaken 
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to affirm the previously crafted vision, mission, and goals of the ARB. The vision 

statement for ARB was made in accordance to the context of Integrated River Basin 
Management Strategy and was revised during the inter-agency focus group discussion. 
The stakeholders agreed to the following vision statement: 

“ The Agno River Basin is envisioned to be a haven for its populace under God’s 

divine guidance radiating in the diversity and industry of its people, each 
charting one’s own and sharing for everyone’s well-being towards a pristine, 
diverse, and disaster resilient environment. ”  

Similarly, the mission statement for the ARB was made in accordance to the context of 

Integrated River Basin Management Strategy and was revised during the inter-agency 

focus group discussion. The stakeholders agreed to the following mission statement: 

To protect, conserve, sustainably develop, and restore the quality and 
beneficial uses of water, land, flora and fauna, habitats, and other natural 
resources for the upliftment of the living conditions of the communities within 
the Agno River Basin through:  

a. the adoption and integration of appropriate local and global best 
practices;  

b. institutionalization of partnership between and among concerned 

stakeholders;  

c. ensuring welfare and rights of the people with purposive regard for 
the indigenous peoples; and 

d. the practice of participatory, accountability, responsibility and 
transparency principles. 

The goals and objectives for the five corresponding thematic areas were agreed upon by 
the stakeholders (Table 4). However, these were additionally modified to reflect the 
problem tree assessment and the strategies being adopted. 

Table 4. Goals and objectives formulated for each thematic area. 

Thematic Area Thematic Goals Thematic Objectives 

Water Resources Well-managed water 
resources 

a. Sustain water sources for the 
increasing demand  

b. Improve water quality in the 
river basin 

Watershed 

Management 

Well-conserved, protected 

and managed Basin and its 
natural resources not only 
to sustain the needs of the 
growing population, but 
also to prevent further 
basin degradation and 

hazards. 

a. Restore the basin’s denuded 
areas  

b. Improve habitats and 
biodiversity 

Wetland 
Management 

Well-managed inland 
wetland and coastal 
ecosystems to sustain 

a. Conserve inland wetland and 
coastal resources 

b. Protect aquatic and wetland 
associated species and 
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Thematic Area Thematic Goals Thematic Objectives 

aquatic resources habitat 

Disaster Risk 
Reduction and 
Management 

Improved resiliency and 
adaptive capacities of 
communities against 
natural and anthropogenic 
disasters, and impacts of 

climate change. 

a. Provide dependable hazard 
mitigation infrastructures 

b. Reduce the impacts and risks 
of hazards on basin 
communities 

c. Enhance coping capacities of 
the communities against 
disasters and impacts of 
climate change 

d. Reduce soil erosion and 
sedimentation 

Economic 
Development 

A sustainable, climate 
resilient, and inclusive local 
economy with ample 
opportunities for livelihood 

and entrepreneurship. 

a. Develop the river basin's 
potential for trade and 
commerce 

b. Foster sustainable and 
climate-resilient economic 
growth and development 

c. Ensure reliable, efficient, and 
equitable provision of 
infrastructure services 
Reduce poverty 

Institutional 

Development 

Strengthened river basin 

governance mechanism 

devoted to the upliftment of 

the quality of life of its 

people, enhancement of its 

ecological/environment 

integrity and able to provide, 

regulate, ensure cultural and 

support services.  

 

a. Promote Integrative 
Planning and Development 
in the ARB 

b. Ensure Science-and-
Evidence-Based 
Management of the ARB 

d. Heighten the Participation of 
Stakeholders in River Basin 
Management 

 

2.3.5 Identification of Strategies, Programs and Projects 

The vision, mission, goals, and development interventions that are prescribed in the 
current master plan were listed and reviewed for applicability and effectiveness in 
relation to the new climate normals. Development strategies that are not indicated in 
the current master plan but could further improve and enhance the adaptation and 
mitigation capabilities of the stakeholders in the river basin were identified. These 

strategies were crafted to provide steps in achieving the desirable condition of the river 

basin and, more importantly, respond to the perceived changes vis-à-vis climate 
variabilities in the river basin. Detailed list of the projects and its discussion may be 

viewed at Volume 2 – Main Report (Part 2). The strategies are clustered into the 
following thematic groups: 
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 Water Resources 

 Watershed Management 

 Wetland Management 

 Disaster Risk Reduction and Management 

 Economic Development 

 Institutional Development 

The general criteria for used for projects and programs prioritization and formulation 
are as follows: 

1. Impact 

All programs or projects were chosen and designed to have long-lasting and far-
reaching benefits for the enhancement of people’s general well-being, resiliency 
and adaptive capacity and enhancement of local participation in river basin 
management. Positive impacts of various proposed projects on building the 
resiliency of ecosystems and watershed functions in the river basin are also 
expected to be permanent over long periods. Foreseen harmful impacts to 
people and environment were addressed with appropriate mitigation measures 
and collaboration with all concerned institutions.   

2. Acceptability 

The proposed programs were designed to be socially acceptable, culturally 
consistent and have environmentally sound strategies that conform to the needs 
and aspirations of river basin stakeholders including the RDC, LGUs, local 
communities, DENR and OGAs. Vetting of the proposed projects by the major 
government agencies and local stakeholders provide some degree of assurance 
of the acceptability of the proposed projects to prospective players in and 
beneficiaries from its implementation.   

3. Sustainable, equitable and inclusive development 

The programs were designed considering the general principles of sustainable, 
equitable and inclusive development as listed below. 

 Holistic and systematic 
 Participatory  
 Demand-driven 
 Interdisciplinary 
 Science and technology based 
 Culturally-sensitive 
 Subsidiarity 

4. Relevance 

The proposed programs were designed to be responsive to current and 
emerging issues such as watershed degradation, water scarcity, water quality 
degradation, overlapping mandates on river basin management, sectorial and 
cultural marginalization, poverty, and vulnerability to climate change impacts. 

5. Cost effectiveness 

The programs and projects were designed to ensure that they can be 
implemented within the reasonable budget and timeframe and fully achieving its 
targets.  All opportunities to access funds from international donor agencies; 
counterpart-financing; and pursuit of collaborative implementation among 
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government, NGOs, civil society organization and private institutions were 
captured and considered in the design of all the proposed programs. 

6. Complementation with Other Projects 

Proposed interventions were so designed that they are harmonized with one 
another and in synergy with existing policies, plans and projects, to avoid 
unnecessary duplication and conflicts, and to achieve maximum positive 
impacts. 

7. Technical Viability  

Proposed programs and projects were designed to carefully match the mandates 
and technical capacities of identified implementing agencies. 

8. Fairness and Rationality 

Stakeholder participation were encouraged in river basin planning to ensure 
that equitable opportunities were provided in most if not all proposed projects 
for all stakeholders especially the marginalized sectors including women, 
indigenous peoples and poor local communities to capture benefits that may 
arise from investments on river basin development. 

9. Sustainability 

Institutional mechanisms were set in place to ensure the continuity of a project 
after initial (external or in-house) investments are exhausted until all the goals 
of the project are achieved. It was insured that there are concerned government 
agencies and other stakeholders that are willing to take the responsibility of 
seeing to it that the projects are sustainably implemented over the life span they 
were designed to last.  

10.  Climate Proof 

 All projects were designed in the context of climate projections and associated 
risks. The risks and vulnerabilities arising from climate change were assessed 
and estimated and used as key considerations in the design of all concerned 

projects. This way all the projects were designed to have significant contribution 
to the enhancement of the resilience and reduce the risks and vulnerabilities of 

the river basin or any portion thereof. All projects were designed with adequate 

components that will reduce the damages and losses on lives, ecosystems, 
properties and livelihoods in the river basins. Further all adequate safety nets 
were ascertained to be in place to insure that all investments made for its 
implementation are protected against climate change, variability, and extreme 
events.  

2.3.6 Phase 1 Report Submission 

Results of all the analyses described above were consolidated and submitted to the 

River Basin Control Office. Listed hereunder are the outputs that were submitted: 

 Vol I - Comprehensive Report of the Studies Conducted 

 Vol II - Vulnerability Assessment 

 Vol III - Revised Integrated River Basin Management and Development Strategy 

 Vol IV - Proceedings from Stakeholder Consultations 
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2.3.7 Review of Phase 1 Reports by the Regional Technical Working Group 

The regional technical working group presentation of the Phase 1 outputs of the 

Development of Climate Responsive Integrated River Basin Master Plan for the Agno 
River Basin was conducted on the 26th of August 2016 at the Little Flower Convent, 
Luwalhati, Baguio City, Benguet. The subsequent content of this section is the 
proceedings of the meeting as written by the University of the Philippines Los Baños 
(UPLB). 

Invocation: For. Jerika Mae Rivero (UPLB)  

National Anthem: For. Anne Frances Buhay (UPLB) 

Opening Remarks: Engr. Cesar Cabansag (DENR R1) 

Presentation of the Phase 1 Outputs: Dr. Marco A. Galang (UPLB) 

Dr. Galang, the team leader for the Agno River Basin presented the Phase 1 outputs 
highlighting the following:  

 Project Objectives 

 Methodology 

 Deliverables 

 Relevance 

 Background on the Agno River Basin 

 Summary of Updates to the Agno River Basin profile 

 Highlights of findings 
o Faults 

o Land Classification 
o Change in Land Cover (2003-2010) 
o Land Capability 

o Water Resources 
o Water Abstraction 
o Population Trends 

 Climate Trends and Projections 
o Rainfall 
o Temperature 
o Daily Extremes 
o Tropical Cyclones (1900-2013) 
o Water Balance 

 Hazard, Vulnerability, and Risk Assessment 
o Floods 
o Landslides 

o Water Supply Vulnerability 
o Participatory Vulnerability and Risk Assessment 

 Vision, Mission, and Thematic Goals and Objectives 

 Development Issues and Concerns 
o Water Resources Issues 
o Basin Management Issues 
o Wetland Management Issues 
o Disaster Risk Reduction and Management Issues 

o Economic Development Issues 
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 Development Strategies 
o Water Resources Strategies 
o Basin Management Strategies 
o Disaster Risk Reduction and Management 
o Wetland Management Strategies 
o Economic Development Strategies 

As a result of the presentation and deliberation, the UPLB did the following actions: 

 Show many hectares would be inundated in each municipality for each scenario 

 Include a logical framework in the Phase 2 outputs 

 Make sure that our DRRM terms are consistent with the RA 10121 

 Collect data on NWRB Agno River Basin water resources study 

 Acquire 1:10,000 MGB geo-hazard shapefiles 

 Identify erosion prone areas and sediment sources 

2.3.8 Review of Phase 1 Reports by the National Steering Committee 

The technical review of the Phase I outputs on the Formulation of Climate Change 
Responsive Integrated River Basins Master Plans for Cagayan, Agno, Mindanao, and 
Buayan-Malungon River Basin Master Plans for Cagayan, Agno, Mindanao, and Buayan-
Malungon River Basins was conducted on 19 October 2016 at Hive Hotel and 

Convention Place, Diliman, Quezon City. The subsequent content of this section is the 
proceedings of the meeting as written by the River Basin Control Office of the 

Department of Environment and Natural Resources. The agenda of the review were as 
follows: 

a. Review the submitted Phase I by the Service Provider – University of the 

Philippines Los Baños 
b. Endorse the report to allow UPLB to start formulating the Phase II deliverables 

of the master plan 

Participants 

Atty. Michelle Go   - Assistant Secretary for Planning 
Dir. Donna Mayor-Gordove  - Deputy Executive Director, River 

Basin Control Office 

Dir. Francisco Milla   - Regional Director, DENR Region 3 
Antonio Daño    - Assistant Director, Ecosystem 

Research and Development Bureau 

Henry Pacis    - OIC-Assistant Director, Land 
Management Bureau 

Benjamin P. Balais   - Assistant Director, RDAB, NAMRIA 
Ray Villones Jr.    -  Mines and Geosciences Bureau 
Regina Eugenio   - Environmental Management 

Bureau 
Marie Alvarez    - Environmental Management 

Bureau 
Rodolfo Lipaopao, Jr.   - Forest Management Bureau 
Joey Castro    - National Water Resources Board 
Cari Espensin    - Climate Change Commission 
Allen Fortes    - Office of the Civil Defense 
Esteban Godilao   - Department of Agriculture 
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Wendy Danasco  ` - Department of Agriculture 

Diosdado Manalos   - Bureau of Soils and Water 
Management 

Dolores Hipolito   - Department of Public Works and 
Highways 

Virgilio Bombeta   - Local Water Utilities 
Administration 

Agustin Panganiban   - National Commission for 
Indigenous People 

Engr. Cezar Cabansag   - Regional Focal Person, DENR 
Region I 

Nilda Ebron    - Regional Focal Person, DENR 
Region XIII 

Fidel P. Gamos, Jr.   - Regional Focal Person, DENR 
Region X 

Vilma Garcia    - Regional Focal Person, DENR 

Region III 
Ina Roque    - DENR Region III 
Salic Magad    - Regional Focal Person, DENR 

Region XII 

Dr. Ali Hadjinasser   - Chief, CDD, DENR Region XII 
Rina Malamug    - Regional Focal Person, DENR 

Region II 
John Darren Chua   - DENR Foreign Assisted & Special 

Project Office 

Edestin Henson   - DENR Foreign Assisted & Special 
Project Office 

Dr. Rex Victor Cruz   - UPLB Over-all Team Leader 

Team Members   - University of the Philippines Los 
Baños  

River Basin Control Office Staff  

 

The presentation of the Phase I Reports for Agno RB was presented by Dr. Marco Galang. 
He presented the brief overview, result of hazard mapping, land capability, land 
susceptibility, problem tree for each thematic area, and development strategies of the 

basin. The open forum proceeded after the presentation of the report. (Annex 8) 

General Agreements and Endorsement 

RBCO reiterated the agreements made during discussion/open forums for the four river 

basins. The agreements are as follows: 

1. To include the gender analysis in the formulation of Phase II Reports 
2. To include institutionalization of the Master Plan (specifically the marketing 
strategy of the Master Plan: Caravan of Dr. Cruz) 
3. To include in the assessment the effects of the risk in settlement and community 
4. The comments made during all discussion are omnibus (must be applied to all 
river basins). 
5. To explain the methodologies’ scope and limitations 
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6. The presentation must be presented in a logical framework (situational analysis 

(current condition, climate projection)> problems identified> development 
strategies) 
7. To include the knowledge transfer in the next TOR 

2.4 Phase II 

2.4.1 Formulation of Strategies, Programs, and Projects 

The management strategies and development interventions prescribed in the current 
master plan were listed and reviewed for their applicability and effectiveness in relation 
to the new climate normals. Development strategies that are not indicated in the current 
master plan but could further improve and enhance the adaptation and mitigation 
capabilities of the stakeholders in the river basin were identified. These strategies are 
crafted to provide steps in achieving the desirable condition of the river basin and, more 

importantly, respond to the perceived change vis-à-vis climate variability in the river 
basin. This included key interventions in water resources management, watershed 
management, flood control and mitigation, wetland management and economic 
development. 

Review of annual reports, master plan, implementation and investment plans, and other 

related documents were also made. Key informant interviews (KIIs) and FGDs were 
conducted to identify and evaluate the cost effectiveness, costs, and benefits of the key 

interventions as well as to identify the key factors (i.e., policies, institutional, natural, 
cultural, social, and economic) that could potentially limit and/or facilitate the 
implementation process.  

Frameworks were constructed to facilitate the analysis of the river basin condition and 
for the construction of the development strategies. To synthesize and analyze the 
problems and issues of the river basin as well as to map out the foundational problems 
that need to be targeted and solved, a Problem Tree Diagram for each thematic area was 

constructed to become a stable basis for the management and development strategies 
for achieving the goals of the river basin. The problem tree shows the causes and 
impacts of the identified core problem for a certain thematic area. Moreover, core 

problem was identified based on the primary and secondary data gathered during the 

duration of the project. 

2.4.2 Investment and Implementation Planning 

This stage involves the determination of the budgetary requirements, schedule of 
activities as well as the assignment of tasks for the new proposals designed to climate-
proof the river basin.  

For the budgetary requirements and schedule of activities, a work and financial plan 
was prepared for each proposed program or strategy. A table as well as narrative 

description for the new programs and projects is part of the work and financial plan. 
Each program included a detailed summary of all the activities needed to fulfill its goals 
and objectives. Aside from that, the amount needed for the implementation as well as 
the schedule of each activity was prepared in tabular format. To integrate all of the 
programs or strategies formulated for the river basin, a summarized work and financial 
plan were prepared showing the overall budget for each year. 
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To facilitate the orderly involvement of the stakeholders in the implementation of the 

various strategies and programs identified in the master plan, roles and responsibilities 
of each stakeholder were clearly. Contributions of the various stakeholder groups are 
also encouraged. It is also important to gauge the project’s effectiveness and to do so, a 
monitoring and evaluation system designed in close coordination with the 
implementers and auditors of the master plan is needed.  The monitoring system is 
designed for deployment during the project implementation to collect information 
regarding the progress and key issues and concerns related to the various strategies and 
programs being implemented. Impact and benefit monitoring must be done to detect 
changes in the natural and human environment as a result of climate proofing the 
programs and strategies. For the evaluation phase, several key indicators were 

identified for each activity to measure its effectiveness. A logical framework was created 
showing the summary of the goals and objectives, objectively verifiable indicators and 
success criteria, means of verification and external factors or key assumptions. It is 
important for the indicators and success criteria to be measurable. The evaluation 
process should also be simple. This can be done by identifying the instruments of 

verification. The external factors or key assumptions should also be noted to make 
evaluation credible and accurate.  

2.4.3 Review of Phase 2 Reports by the Regional Technical Working Group 

The regional technical working group presentation of the Phase 2 outputs of the 
Development of Climate Responsive Integrated River Basin Master Plan for the Agno 
River Basin was conducted on the 22nd of November 2016 at the DENR Training Center, 
Baguio City, Benguet. The subsequent content of this section is the proceedings of the 
meeting as written by the University of the Philippines Los Baños (UPLB). 
 
The program started at around 9:00 am with an opening prayer and the singing of the 
National Anthem followed by the acknowledgement of participants per region. Welcome 
remarks were given by Mr. Moises H. Butic from DENR Apayao. 
 
Dr. Marco A. Galang – team leader for the Agno River Basin – presented the highlights of 
the Phase 2 outputs focusing particularly on the implementation plan and the work and 
financial plan. Included in the presentation were the goals, objectives, problems, and 
evidences of the problems in each thematic area; and the objectives, verifiable 
indicators, means of verification, implementation schedule, indicative cost and proposed 
implementing agencies for each of the proposed projects in each thematic area. Potential 
sources of funding and maps of potential project areas were also presented. The 
development issues and strategies which were part of Phase 1 outputs were also 
presented. The complete proceedings of the said open forum is indicated in Annex  9.  
 

2.4.4 Review of Phase Reports by the National Steering Committee 

The National Steering Committee meeting for the deliberation of Phase 2 reports was 
held in DENR Social Hall, DENR Central Office, Quezon City on February 1, 2017.  Dr. 

Marco A. Galang presented the investment plan of the Agno River Basin. Likewise, the 
problems, objectives, strategies, programs and projects under each thematic plan were 
also presented. Hereunder is the summary of agreements during the presentation: 

a. All reports are conditionally approved with the condition that all comments will be 
incorporated in the revision of main report 
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b. UPLB shall include all comments in the write-up/report 

c. RBCO shall coordinate with the NAMRIA in obtaining the 2015 land cover data and 
forest occupants 

d. Deadline of the submission of the revised report will be on 28 February 2017 
e. The copy of the revised report will be routed to all the NSC members with the copy 

of the table of comments and response 
f. The deadline of the additional comments/suggestions of the NSC members will be 

on March 15, 2017.  
 

Comments pertaining to the Agno River Basin is in Annex 10.  
 

2.4.5 Final Report Preparation and Submission 

Final outputs were reviewed and endorsed by the different sub-committee of Regional 
Development Councils within the river basin. The following are the details of the 
presentation: 

 

Table 5. Details of the different presentation to sectoral committee 

Sectoral Committee Date and Place of 

Presentation of 

Presentation 

Action 

Region I 

Environment and Natural 

Resources (ENR) Sectoral 

Committee 

March 16, 2017 at the 

DENR Conference Hall, 

DENR Region 1, San 

Fernando City, La Union 

The committee 

approved the final 

report for its 

endorsement to RDC 

subject to incorporation 

of recommendations of 

the committee. 

Cordillera Administrative 

Region 

Watershed and Environment 

Management Sectoral 

Committee (WEM-SECOM) 

May 11, 2017 at the NEDA 

Conference Hall, Botanical 

Garden, Leonard Wood 

Road, Baguio City 

Region III 

Sectoral Committee on 

Economic Development (SCED) 

June 7, 2017 at NEDA Hall, 

San Fernando, Pampanga 

 

After the endorsement and adoption of respective Regional Development Councils 

(Annex 11), results of all the analyses described in the preceding chapters were 

consolidated and submitted to the River Basin Control Office. Listed hereunder are the 

outputs that were submitted: 

 Volume I- Executive Summary 

 Volume II- Main Report- Comprehensive Studies (Part 1) 

 Volume II- Main Report – Implementation Plan(Part 2) 

 Volume III- Formulation Process 

 Volume IV- Map Atlas 

 Volume V- Database 
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ANNEXES 

Annex 1. Proceedings of the Technical Review of the Inception Report 

Questions/Concerns Answers/Recommendations 

Dr. Rex Cruz (UPLB): 

Are we going to use the official boundary 
(the one stipulated in the master plan) or 
are we going to follow the DEM-

generated boundary? 

Dir. Domingo (FASPO): 

Follow the official boundary, state the 
discrepancies and recommend solutions as 
to the boundary delineation 

 
Dir. Meimban (RBCO): 

Follow the official boundary and state the 

discrepancies based on the DEM-
generated boundary for information and 
further recommendations 
 
BSWM: 

Use the technical boundary (DEM-
generated) when recommending 
development strategies, especially flood 
control projects 

Dir. Domingo (FASPO): 

The National Agencies are talking about 

these matters because we have the venue 
but those on the ground are not due to 
lack of venue to exchange 
views/interests 

Dr. Cruz (UPLB): 

Master Plans should be the mother of all 
plans. Local Development Plans should be 
aligned in the master plan. 

Alexis Lapiz (CCC): 

Look into the wealth/resource 

accounting in coming up with 
investments for the river basins. 

Investments should lead to climate 
resiliency of communities 

Dr. Cruz (UPLB): 

We will include it in the design of the plan. 

We’ll do our best to include ENR 
accounting 

NIA: 

There are climate proofing of irrigation 
and flood control projects in Region 2 

NIA: 

Inventory all CCAM interventions in the 
basin 

FMB: 

Will the watersheds in the basin be 
climate proofed also (refers to the 
downscaling up to watershed level)? This 
might be helpful to us in putting up water 

impounding systems in the watersheds. 

Dr. Cruz (UPLB): 

Master plans only provide general 
guidelines, not specific to the extent of 
doing water budget analysis per 
watershed. 

NWRB: 

There is an on-going assessment of water 

Noted 
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resources in the Agno River Basin 

Dir. Domingo (FASPO): 

There is the lack of ready information 
and/or spatial analysis of what’s going 
on at the ground 

Dr. Cruz (UPLB): 

We will look at the monitoring component 
of the master plan (regarding the putting 
up of databases that would store the 
spatial information of the river basin) 

Institutional mechanism (creation of 
river basin organizations) 

Dir. Domingo (FASPO): 

Give importance to institutional 
mechanisms. There should be a permanent 

institution for river basin management  
 
Dir. Gaerlan (BMB): 

Develop institutional mechanisms and 
funding mechanism, including operational 
guidelines/implementation protocols for 
the river basin organizations to follow. 

Inclusion of NEDA to the NSC and 
Regional ITWG 

Dir. Meimban (RBCO): 

These master plans are already endorsed 

by their respective RDCs, this is only to 
update them, but we will still include 

NEDA Regions and RDC Secretariat in the 
first phase of the formulation for purposes 
of ownership 

Dir. Meimban (RBCO): 

Include in the master plan the linkages of 
ridge to reef (especially coastal and 
marine ecosystems) 

Noted 

 Dir. Domingo (FASPO): 
Harmonize CCAM-related projects of 

FASPO, close coordination with the Office 
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Annex 2. Pangasinan Downstream Focus Group 

The Pangasinan Downstream focus group discussion targets the coastal areas and the 
areas near the outlet of the river basin. It was held simultaneously with the Pangasinan 

Midstream FGD. These were held in Lingayen on February 18, 2016, where a total of 46 
participants from the Department of Environment and Natural Resources (DENR) 
Region 1, the Provincial Environment and Natural Resources Office (PENRO) of 
Pangasinan, and local government units (LGU’s) took part. 

Annex 2.1 Stakeholder Identification 

Stakeholders Interests 

User Groups 

Farmers Water, Agriculture 

Local Water Utilities Administration Water 

Fisher folks Fisheries 

Fishpond owners Fisheries 

Bamboo handicraft makers Bamboo 

Nipa Collectors (for Thatch, Liquor, Vinegar) Nipa 

Quarry Permitees Sand and Gravel 

Indigenous People (Ibaloy, Igorot, Kabagaya) Upland Farming 

Mediating Institutions 

National Irrigation Administration Water 

Local Water Utilities Administration Water 

National Water Resources Board Water 

Local Government Units Resource management 

Technical Education and Skills Development Authority Tree planting 

Task Force Kalikasan (Inter-agency) Conservation 

Technical Working Group for the Agno River Basin Watershed management 

Department of Agriculture Agricultural Development 

Department of Public Works and Highways Flood control measures 

Department of Environment and Natural Resources Forest management  

Department of Education Tree planting 

Philippine National Police Tree planting 

Religious Organizations Tree planting 

Media Journalism 

External Economic Interest Groups 

Nipa/Nipa product buyers Nipa/Nipa Products 

Sawali and bolo buyers Bamboo/Bamboo Products 
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Annex 2.2 Stakeholder Alliances and Conflicts 

Annex 2.2.1 Stakeholder Alliances 

Members of the Alliance Issues which Cement the Alliance 

Department of Public Works and Highways, 
Department of Agriculture, Department of 
Environment and Natural Resources, Local 
Government Units, National Irrigation 
Administration, Farmers Associations 

River Basin Protection 

 

Annex 2.2.2 Stakeholder Conflicts 

Conflicting Groups Source of Conflicts 

Fishpond owners vs Department of 
Environment and Natural Resources 

Conversion of Fishponds to Commercial 
Lands (land reclamation), Pollution due 
to feeds 

Illegal Quarrying vs Department of 
Environment and Natural Resources, Local 
Government Units 

Lack of permits, non-payment of taxes, 
riverbank erosion 

Annex 2.3 Stakeholder Importance and Influence 

Very Important with Less 
Influence Very Important with High Influence 

Fisher folks Indigenous People 

Fishpond Owners National Irrigation Administration (NIA) 

  National Water Resources Board 

  Local Government Units 

  Department of Agriculture (DA-BFAR) 

  
Department of Environment and Natural 
Resources 

  San Roque Power Corporation (SRPC) 

  Farmers Associations 

  Local Water Utilities Administration 

  Task Force Kalikasan 

Less Important with Less 
Influence Less Important with High Influence 

Quarry Permittees 
Technical Education and Skills Development 
Authority 

  Philippine National Police 

  Department of Education 

  Religious Organizations 

  Media 
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Annex 2.4 Risk Identification 

Annex 2.4.1 Risk Events 

Climate 
Impacts 

Risk Events 
Comments and Description 

of Risk 
People/Group 

Affected 

Typhoons 

  

  

  

  

  

  

  

  

  

Flooding 

  

  

  

  

Water came from the slopes of 
Bungallon, Aguilar, 
Mangatarem 

Farmers 

Affected Areas are San Carlos, 
Bungallon, Aguilar, 
Mangatarem 

Local Community 

High incidence of diarrhea due 
to poor water 

Fisher folks 
(increase in fish 
catch) 

5-foot floods during Lando 
(2015) 

  

7-foot floods during Gading 
(1989) 

  

Landslide/ 
Mudslide 

  

  

Aguilar, Bungallon, 
Mangatarem 

Upland Farmers 

Upland agriculture erosion   

Lowland rice fields were 
buried 

  

Strong Winds 
(Waterspout) 

Houses were destroyed 

  

Local Community 

  

El Nino 

  

  

  

  

  

Drought 

  

  

  

  

  

35 to 38 Degrees Celsius Local Community 

Fishkill Farmers 

Increase disease incidence 
(chicken pox, sore-eyes, 
hypertension) 

  

Decrease in agricultural 
production 

  

Loss to livestock to 
pest/disease outbreaks 

  

  

Continuous 
Rains/La 
Nina/Habagat 

  

  

  

Flashfloods 

  

  

  

Vulnerable Areas: Bayambang, 
Aguilar, Bungallon, 
Mangatarem 

Farmers 

  

  

  Loss of lives 

loss of livestock 

Decrease in agricultural 
harvest due to loss of crops 
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Annex 2.4.2 Likelihood and Consequence 

Risk Event History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

Floods 

  

  

  

  

  

Dading 
(1972) 

High 

  

  

  

  

  

High number of casualties Low 

Gading 
(1989) 

Numerous damaged 
infrastructure 

Low 

Cosme 
(2007) 

Crop Damage High 

Lando 
(2015) 

Loss of livestock Moderate 

Peping 
(2009) 

Increase incidence of 
water-borne diseases 
(diarrhea, leptospirosis, 
dengue) 

Low 

Emong 
(2008) 

    

Landslides 
/Mudslides 

  

  

  

  

Peping 
(2008) 

Low 

  

  

  

  

Landslide prone: 
Bungallon, Mangatarem, 
Aguilar 

  

  Upland Agriculture erosion High 

  River siltation Moderate 

  River bank erosion of lahar Moderate 

  Soil Deposition from 
upland to lowland 
(positive, from San Carlos 
to Aguilar) 

Moderate 

Drought 

  

  

  

  

Every 2-
3 years 
(cyclic) 

Moderate 

  

  

  

  

Fishkill High 

  Increase disease incidence 
(chicken pox, sore-eyes, 
hypertension) 

Low 

  Decrease in agricultural 
production 

High 

  Loss to livestock to 
pest/disease outbreaks 

Low 

  Decrease in farm income High 

Flashfloods 

  

  

  

  

2015 Low 

  

  

  

  

High number of casualties Low 

  Numerous damaged 
infrastructure 

Low 

  Crop Damage High 

  Loss of livestock Moderate 

  Increase incidence of Low 
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Risk Event History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

water-borne diseases 
(diarrhea, leptospirosis, 
dengue) 

 

Annex 2.4.3 Adaptation Strategies 

Risk Event Adaptation Strategies Participation of Stakeholders 

Flooding 

  

  

  

  

  

  

Evacuation (Brgy. Hall, Schools, 8 
Brgys. with evacuation centers) 

 Local Government Units 

Crop insurance Farmers, Phil Crop Insurance Corp. 

Farm Loans Farmers, Lending Companies, Palay 
buyers 

Free medicine at Health Centers Department of Health, Local 
Government Units 

Plant Now, Pay Later Program PhilRice 

Calamity Fund Local Government Unit 

Distribution of Relief Goods Local Government Unit 

Landslide 

  

  

  

Riprapping Department of Public Works and 
Highways, Local Government Units 

Dredging of the Agno River 
Drainage System (and giving 
dredged materials to farmers) 

Department of Public Works and 
Highways, Local Government Units 

Farm Relocation (Kaingin) Indigenous People 

Use boats for transportation Local Community 

Drought 

  

  

Loan Farmers, Lending Companies 

Shallow Tube Wells Farmers 

Change of crops (from rice to 
peanut or corn) 

Farmers 

 

Annex 2.5 Risk Analysis 

Annex 2.5.1 Impacts of Flood Events 

Items Impacts Degree 

People 

Health and Safety 

  

Increase in number of casualties Moderate 

  Increase incidence of water-borne 
diseases (diarrhea, leptospirosis, 
dengue) 

Displacement Relocation of households near 
waterways 

Low 
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Items Impacts Degree 

Loss of Livelihood 

  

No Crop Harvest Very High 

  Loss of livestock 

State of Mind 

  

Depression Moderate 

  Increased alertness 

Day to Day Activities 

  

Less work hours Moderate 

  No Classes 

Economic 

Infrastructure damage Numerous damaged infrastructure Moderate 

Financial Impact 

  

  

Loss of income (50%) Very high 

  

  

Increase cost for repairs 

Increase cost of goods (30%) 

Supply Chain Decrease in the supply of crops High 

  Problems in transportation of 
crops and livestock 

Environment 

Air None Very Low 

Water Polluted/low quality river water High 

Land 

  

  

Increase in erosion Very High 

Increase in landslide   

Decreased far area   

Ecosystem/Biodiversity Temporary decrease Low 

 

Annex 2.5.2 Impacts of Drought Events 

Items Impacts Degree 

People 

Health and Safety 

  

Increase in Heat Related Illnesses 
(e.g. Heatstroke, hypertension, 
sore-eyes) 

Moderate 

  

Increase incidence of water-borne 
diseases (diarrhea, leptospirosis, 
dengue) 

Displacement None Very Low 

Loss of Livelihood 

  

Decrease in crop production 
(50%) 

Moderate 

  

Decrease in fish production (fish 
cages) 

State of Mind None Very Low 

Day to Day Activities Less work hours Moderate 
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Items Impacts Degree 

Economic 

Infrastructure damage None Very Low 

Financial Impact 

  

  

Loss of income (50%) Very high 

  

  

Increase cost of goods (30%) 

Increase cost of electricity 

Supply Chain Decrease in the supply of food High 

Environment 

Air Increase in air temperature Moderate 

Water 
Decrease in quantity of water 
supply (rivers and wells) 

High 

Land 

  

  

Decrease in soil moisture (dry) High 

  
Decrease in productivity due to 
lack of water 

Ecosystem/Biodiversity 

Decrease in population of 
organisms due to heat and water 
scarcity (gurami, dalag, hito, 
native kuhol, birds, plants/trees) 

Very High 

 

 

Annex 2.6 Risk Treatment and Adaptation 

Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Acceptabilit

y 
Comment/ 
Evaluation 

 Floods 

  

Tree planting 

  

Short-
term 

  

₱₱ H 

 

H 

 

Must be led by 
the Barangay LGU 
and DENR 

Proper 
communication 
and coordination 

 Floods 

 

Enforce 
ecological waste 
management 

Long-
term 

₱₱₱ M H   

 Floods 

 

Continuous 
riprapping and 
maintenance of 
irrigation system 

Short-
term 

₱ H H Proper allocation 
and immediate 
implementation 

 Floods 

 

Improve early 
warning system, 
disaster 
preparedness, 
and evacuation 

Long-
term 

₱₱₱ H H   
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Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Acceptabilit

y 
Comment/ 
Evaluation 

plan 

Drought  Cloud seeding Long-
term 

₱₱₱ L H   

Drought Construction of 
shallow tube 
wells 

Long-
term 

₱₱₱ H H   

Drought Construction of 
deep wells 

Long-
term 

₱₱₱ H H   

Drought Improvement of 
irrigation system 

Medium-
term 

₱₱₱ H H Should be funded 
by NIA through 
San Roque dam 

Drought Crop rotation Long-
term 

₱₱ L M   

Drought Government crop 
insurance system 

Long-
term 

₱₱ M H   

Landslid
e 

Tree planting Short-
term 

₱₱ H H   

Landslid
e 

Planting bamboo 
along river banks 

Short-
term 

₱₱ H H   
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Annex 3. Pangasinan Midstream Focus Group 

The Pangasinan midstream focus group discussion targets the areas in the central valley 
of the river basin that is usually prone to flood events due to the confluence of flood 

waters from the northern and southern headwaters of the river basin. It was held 
simultaneously with the Pangasinan Downstream FGD. These were held in Lingayen on 
February 18, 2016, where a total of 46 participants from the Department of 
Environment and Natural Resources (DENR) Region 1, the Provincial Environment and 
Natural Resources Office (PENRO) of Pangasinan, and local government units (LGU’s) 
took part. 

Annex 3.1 Stakeholder Identification 

Stakeholders Interests 

User Group 

Local Community Water 

Resort Owners Water 

Fishpond and Fish Cage Owners Water 

Water District Water 

Poultry Owners Water 

Piggery Owners Water 

Water Refilling Stations Water 

Charcoal Makers Wood 

Furniture and Sash Makers Wood and Bamboo 

San Roque Power Corporation (SRPC) Energy Generation 

Farmers Associations Agriculture 

Irrigators Associations Agriculture 

Quarry Permittees Sand and Gravel 

Indigenous People (Ibaloy) Water and Agriculture 

Tenure Holders Water and Agriculture 

Mediating Institutions 

Water District Water distribution 

National Irrigation Administration (NIA) Irrigation 

Irrigators Associations Irrigation 

Local Government Units Regulates resource 
extraction (esp. 
Quarry/Mining) 

Department of Agriculture (DA-BFAR) Fisheries and Agriculture 
Development 

Department of Environment and Natural Resources Management of Forest 
Reserves, SLUP, 
Stewardship, Lease 
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Agreements 

Bureau of Corrections (Parole and Probation Office) Tree Planting 

Religious Organizations Tree Planting 

Civic Organizations (Bikers Associations) Tree Planting 

Department of Education Tree Planting 

External Economic Interest Groups 

Tourists Recreation (Cold and Hot 
Springs) 

Dragon Fruit Plantation Owners Water 

 

Annex 3.2 Stakeholder Alliances and Conflicts 

Annex 3.2.1 Stakeholder Alliances 

Members of the Alliance Issues which Cement the Alliance 

National Irrigation Administration, Local 
Government Units 

Fish cage projects 

Dragon Fruit Plantation Owners, 
Irrigators Association, Farmers 
Association, Department of Agriculture, 
Local Government Units 

Water supply for irrigation 

Department of Agriculture, Local 
Government Units, National Irrigation 
Administration 

Livelihood (e.g. Goat meat processing), 
Water Supply (Shallow well 
establishment), Subsidy for agricultural 
inputs (e.g. fertilizers, sprayers, 
pesticides) 

San Roque Power Corporation, Farmers 
Association, National Irrigation 
Administration 

Scheduling of water release for 
irrigation 

Water Districts, Local Government Units Expansion of water distribution system 

BFAR, Local Government Units, Fishpond 
and Fish Cage Owners 

Provision of fingerlings 

Department of Environment and Natural 
Resources, Local Government Units, San 
Roque Power Corporation 

Tree planting, Watershed Management, 
Watershed Protection 

Department of Environment and Natural 
Resources, Local Government Units, San 
Roque Power Corporation, Bureau of 
Corrections, Religious Organizations, 
Department of Education, Civic 
Organizations 

Tree planting 
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Annex 3.2.2 Stakeholder Conflicts 

Conflicting Groups Source of Conflicts 

Department of Environment and 
Natural Resources vs Charcoal Makers 

Tree Cutting 

Department of Environment and 
Natural Resources vs Resort Owners 

Exceeding conditions of permits 

Department of Environment and 
Natural Resources vs Tenure Holders 

Non-compliance (cutting more trees than 
permitted, selling of land under tenurial 
instrument 

Irrigation Associations, National 
Irrigation Administration vs Farmers 

Water distribution 

 

 

Annex 3.3 Stakeholder Importance and Influence 

Very Important with Less Influence Very Important with High Influence 

Local Community Water District 

Fishpond and Fish cage Owners National Irrigation Administration (NIA) 

Indigenous People (Ibaloy) Irrigators Associations 

DA-BFAR Local Government Units 

Water Refilling Stations Department of Agriculture (DA-BFAR) 

Dragon Fruit Plantation Owners Department of Environment and Natural 
Resources 

 San Roque Power Corporation (SRPC) 

 Farmers Associations 

  

Less Important with Less Influence Less Important with High Influence 

Poultry Owners Resort Owners 

Piggery Owners Quarry Permittees 

Charcoal Makers Department of Education 

Furniture and Sash Makers Tourists 

Bureau of Corrections (Parole and 
Probation Office) 

 

Religious Organizations  

Civic Organizations (e.g. Bikers 
Associations) 
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Annex 3.4 Risk Identification 

Annex 3.4.1 Risk Events 

Climate 
Impacts 

Risk Events 
Comments and 

Description of Risk 
People/Group 

Affected 

Typhoons Flooding Waist level flooding for two 
hours in San Nicolas and 
Umingan 

Industry 

At least 6 feet flooding for 
two days in Balungao 

Agriculture 

Waist level flooding for two 
days in Tayug, Asingan, Sta 
Maria, Natividad 

Local Community 

At least 6 feet deep flooding 
for three days in Rosales 

 

Neck high flooding for three 
days in San Manuel 

 

Riverbank erosion in Banila 
River 

 

Landslide/ 
Mudslide 

Umingan Local Community 

San Manuel Transportation 

Damaged Barangay Road in 
Sitio Bombongan, Brgy San 
Bonifacio 

 

El Nino Drought 3-4 months without rain Farmers 

Virus outbreak in livestock 
and poultry 

Poultry and 
Piggery Owners 

 Orchards 

 Local Community 

Continuous 
Rains/La Nina 

Flood Silting of dikes Irrigators 
Association 

 National 
Irrigation 
Administration 

 

Annex 3.4.2 Likelihood and Consequence 

Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

Flooding Yearly High Crop Damage High 

Every Rainy 
Season 

No Harvest if crops (palay) 
are inundated for 2-3 days 

Harurot 
(2004) 

Loss of Life 

Peping Loss of livestock 
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Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

(2008) 

Cosme 
(2010) 

Damage to farm 
inventories 

Kading 
(1973) 

Increase in waterborne 
diseases 

Lando 
(2015) 

Stop of business operation 

Landslide/ 
Mudslide 

Peping 
(2008) 

Low (only 
during 
very high 
rain 
events) 

Damage to crops Low 

 Blocks 
access/transportation 

Drought 1970s Moderate Low crop production (25-
50%) 

Moderate 

Cyclic Low income 

Only 
happens 
once in a 
while 

Low Finances 

Increase in criminality 

Loss of livestock to 
epidemics (e.g. virus 
outbreaks) 

 

Annex 3.4.3 Adaptation Strategies 

Risk Event Adaptation Strategies Participation of Stakeholders 

Floods Change in planting calendar Farmers, Local Government Units, 
Department of Agriculture 

Change in variety Farmers, Local Government Units, 
Department of Agriculture 

Elevated livestock cages/pens Farmers 

Elevated/raised houses Local communities 

Preparation of emergency 
supplies 

Local communities 

Evacuation/ Evacuation 
Planning 

Local Government Units 

Early Warning 
(Announcements) 

Local Government Units, Local 
Community 

Damage Assessment Local Government Units 

Clearing of Waterways before 
Typhoons 

Local Government Units 

Distribution of Relief Goods Department of Social Welfare and 
Development, Local Government 
Units 
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Risk Event Adaptation Strategies Participation of Stakeholders 

Raising/Elevating of Barangay 
Hall 

Local Government Units 

Drought Change in planting calendar Farmers 

Change of Crop (e.g. Mung 
beans, Corn, Sweet Potato, 
Peanuts, Cassava) 

Farmers 

Irrigation National Irrigation Administration, 
Irrigators Associations, Farmers 

Shallow Tube Irrigation 
(Adjoining lots) 

Farmers, Local Government Units, 
Department of Agriculture 

Replacement, Sanitation and 
Containment of Sick Livestock 

Poultry Owners, Piggery Owners, 
Department of Agriculture 

 

 

Annex 3.5 Risk Analysis 

Annex 3.5.1 Impacts of Flood Events 

Items Impacts Degree 

People 

Health and Safety Increase in Water Borne Diseases 
(e.g. Leptospirosis, Diarrhea) 

High 

More difficult transportation of 
sick or injured individuals to 
health facilities 

More people will be exposed to 
the effects of flooding 

Displacement Increase in the number of 
evacuees 

Moderate 
(but High 
for Mauban) More people may opt to relocate 

from high risk areas (e.g. along 
waterways, low-lying areas) to 
safer locations 

Loss of Livelihood No crop production and not 
harvest in highly vulnerable areas 

Very High 

Lower production in others 

State of Mind Trauma Low 

Day to Day Activities Daily activities are halted or 
severely affected during the flood 

Very High 

Economic 

Infrastructure damage A lot of infrastructure are 
damaged (e.g. scouring of bridges, 
siltation of canals and irrigation, 

Very High 
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Items Impacts Degree 

damage to dikes, buildings and 
houses) 

Financial Impact on Organization Decrease in budget and finances 
due to lower income and higher 
expenditures (e.g. repairs) 

High 

Need to resort to loans/credit 
lenders 

Increase in the price of goods 

Supply Chain Transportation of goods and crops 
is affected 

Very High 

Decrease in the supply of crops 

Environment 

Air Local decrease in quality (odor) 
due to stagnant flood water 

Low 

Water Decrease in quality (water 
becomes murky due to increase in 
suspended solids) 

Moderate 

Land Increase in soil productivity High 

Decrease in area due to riverbank 
erosion 

Increase in area due to deposition 
and siltation 

Ecosystem/Biodiversity Increase in biodiversity (it 
facilitates exchange/transport of 
organisms) 

High 

 

Annex 3.5.2 Impacts of Drought Events 

Items Impacts Degree 

People 

Health and Safety Increase in Heat Related Illnesses 
(e.g. Heatstroke, Migraine) 

High 

The elderly will be more at risk to 
health problems 

Asthma will be more recurrent to 
those suffering from it 

Displacement None Very Low 

Loss of Livelihood Decrease in crop production 
(50%) 

Moderate 

State of Mind None Very Low 

Day to Day Activities Less time for farming and outdoor 
activities 

Low 
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Items Impacts Degree 

Economic 

Infrastructure damage None Very Low 

Financial Impact Decrease in budget and finances 
due to lower income 

Low 

Supply Chain Decrease in the quantity of crops 
produced 

Moderate 

Decrease in the quality of crops 
produced 

Environment 

Air Decrease in quality due to 
increase in dust other particulate 
matter 

Moderate 

Water Decrease in quantity of water 
supply 

Very High 

Land Decrease in soil moisture (dry) High 

Decrease in productivity due to 
lack of water 

Land subsidence 

Ecosystem/Biodiversity Decrease in population of 
organisms due to water scarcity 

Very High 

 

 

Annex 3.6 Risk Perception 

Stakeholders Risk Perception 

Floods 

Local Government Unit Very High 

Local Community Very High 

Resort Owners High 

Charcoal Makers Very High 

Furniture Makers High 

Poultry owners Moderate 

Piggery Owners Moderate 

San Roque Power Corporation High 

Farmers Associations Very High 

Irrigators Association High 

Indigenous Peoples Very High 

Quarry Permitees Very High 

Water Districts Very Low 
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Annex 3.7 Risk Treatment and Adaptation 

Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Acceptabilit

y 
Comment/ 
Evaluation 

Water Refilling Stations Very Low 

National Irritation Administration High 

Department of Environment and Natural 
Resources Moderate 

Department of Agriculture High 

Tree planting organizations Very High 

Department of Education Very High 

Tourists Very High 

Dragon fruit plantation owners Very High 

Drought 

Local Government Unit Moderate 

Local Community High 

Resort Owners Very Low (Its positive for the 
stakeholder) 

Charcoal Makers Very Low (Its positive for the 
stakeholder) 

Furniture Makers Low 

Poultry owners High 

Piggery Owners High 

San Roque Power Corporation High 

Farmers Associations Moderate 

Irrigators Association High 

Indigenous Peoples High 

Quarry Permitees Very Low (Its positive for the 
stakeholder) 

Water Districts Low 

Water Refilling Stations Low 

National Irritation Administration High 

Department of Environment and Natural 
Resources 

Very High 

Department of Agriculture Moderate 

Tree planting organizations High 

Department of Education Very Low 

Tourists Very Low 

Dragon fruit plantation owners Very Low (Its positive for the 
stakeholder) 
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Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Acceptabilit

y 
Comment/ 
Evaluation 

Floods Relocation and 
Housing of 
Households in 
Flood Prone 
Areas 

Short 
Term 

₱₱ High Low The relocation 
area must be 
accessible and 
suitable for 
housing the 
local 
community 

Livelihood 
opportunities 
should be 
present 

Access to 
education and 
recreation 
areas 

The area 
should have 
peace and 
order  

Floods New Building 
Code of Elevated 
Houses/Buildings 
in Flood Prove 
Areas 

Short 
Term 

₱ Low High  

Floods Building of a 
Diversion Canal 
for the Agno River 

Short 
Term 

₱₱₱ High Moderate  A feasibility 
study must be 
conducted in 
order for it to 
become highly 
acceptable 

Floods Riprapping and 
Desilting of 
Existing Canals 

Short 
Term 

₱₱ Moderate High  

Drought 
and Flood 

Water 
Impounding 
System with 
Retention Basin 

Medium 
Term 

₱₱₱ High High A feasibility 
study must be 
conducted 

Drought Deep well System Short 
Term 

₱₱ High High The well must 
be drilled 

A geologic 
study must be 
conducted on 
ground water 
source 
potential 
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Annex 4. Benguet Northern Upstream Focus Group 

The Benguet northern upstream focus group discussion targets the areas in the 
northern headwater of the river basin that is usually prone to landslide events. This FGD 

was held at the Training Center for Tropical Resources and Ecosystems Sustainability 
(TREES) satellite training office in Pacdal, Baguio City on February 19, 2016, where a 
total of 48 participants from the Department of Environment and Natural Resources – 
Cordillera Administrative Region (CAR), the Provincial Environment and Natural 
Resources Office (PENRO) of Benguet, Community Environment and Natural Resources 
Office (CENRO) of Baguio and local government units (LGU’s) took part. 

Annex 4.1 Stakeholder Identification 

Stakeholders Interests 

User Group 

Local Community Water, forest products 
(e.g. Bamboo, wood) 

Farmers Water, Agriculture 

Private Organic Agriculture Organic agriculture 

Dam Operators (San Roque, Binga, Ambuklao Dam) Energy  

HedCor Energy  

Local Parks Tourism 

National Parks (Mt. Pulag) Tourism 

Local Business Tourism 

Private Mining/Quarrying Companies Mining/Quarry (Ores, 
Minerals, Aggregates) 

Small Scale Mining Mining/Quarry (Ores, 
Minerals, Aggregates) 

Furniture Makers Wood and Bamboo 
(minimal) 

Indigenous People Land (Water, Tourism, 
Indigenous Agriculture) 

Water Refilling Stations Water 

Mediating Institutions 

Irrigators Association Water 

Baguio Water District Water 

Indigenous People Organization (Council of Elders of SNI-
IP) 

Land and Resource Access 
and Management 

Department of Agriculture Agriculture Development 

Non-Government Organizations (e.g. Jaime Ongpin 
Foundation) 

Agriculture Development, 
Against Mining 

Religious Organizations Agriculture Development 

Department of Energy Regulating Energy 
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Stakeholders Interests 

companies 

Local Government Units Permits/access of energy 
and mining companies, 
Tourism 

Department of Environment and Natural Resources Regulating mining 
activities, forest products 

Department of Tourism Tourism 

Department of Public Works and Highways Infrastructure 
development 

National Power Corporation Energy  

External Economic Interest Groups 

Energy Companies Energy 

Mining Companies Mining 

Tour Agencies and Tourists Tourism 

Agri-chemical Companies Agriculture 

Industrial Manufacturing Companies Manufacturing 

 

 

Annex 4.2 Stakeholder Alliances and Conflicts 

Annex 4.2.1 Stakeholder Alliances 

Members of the Alliance Issues which Cement the Alliance 

Indigenous People Organizations, 
Department of Environment and Natural 
Resources, Local Government Units, 
Baguio Water District, Irrigators 
Association 

Water conservation and tree planting 

Indigenous People Organizations, 
Department of Agriculture, Non-
Government Organizations, Religious 
Organizations, Local Government Units, 
Farmers 

Agricultural development 

Department of Energy, Energy Companies Energy Development 

Department of Tourism, Local 
Government Units 

Tourism  

Local Government Unit, Mining 
Companies, Department of Environment 
and Natural Resources, Indigenous 
Peoples Organizations,  

Mining Development 

Department of Environment and Natural 
Resources, Local Government Units, 
Indigenous Peoples Organizations 

Forest Management 
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Annex 4.2.2 Stakeholder Conflicts 

Conflicting Groups Source of Conflicts 

Farmers vs. Energy Companies Energy Development (Use of Land) 

Local Government Units vs. Energy 
Companies 

Lack of production sharing policy 
mechanism 

Small scale mining, mining companies vs 
Indigenous Peoples Organizations 

Mining in Ancestral Lands 

National Commission on Indigenous 
Peoples vs Indigenous Peoples 
Organizations 

Consultation Process 

Indigenous People vs Energy Companies Massive Development and non-
employment of IPs 

Small scale mining vs mining companies Mining competition 

Department of Environment and Natural 
Resources, Local Government Units vs 
Mining Companies 

Environmental degradation due to poor 
policy implementation 

Farmers vs PAMB (Mt. Pulag) Protected Area Encroachment 

Annex 4.3 Stakeholder Importance and Influence 

Very Important with Less 
Influence Very Important with High Influence 

Religious Organizations (3,10) Local Businesses (6,10) 

Non-Government Organizations 
(3,10) 

National Parks (6,10) 

Farmers (5,10) Indigenous Peoples Organizations (8,10) 

Local Community (5,10) Department of Public Works and Highways (6,5) 

Tour Operators and Tourists (5,5) Local Government Unit (8,8) 

 Department of Agriculture (9,9) 

 Energy Companies (10,10) 

 Mining Companies (10,10) 

 Department of Environment and Natural 
Resources (10,10) 

 National Power Corporation (10,10) 

 Baguio Water District (10,10) *for Baguio only 

 Dam Operators (10,10) 

  

Less Important with Less 
Influence Less Important with High Influence 

Furniture Makers (3,3)  

Irrigators Associations (3,3)  

Agri-chemical companies (5,3)  

Industrial Manufacturing 
Companies (5,3) 
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Annex 4.4 Risk Identification 

Annex 4.4.1 Risk Events 

Climate 
Impacts 

Risk Events 
Comments and Description 

of Risk 
People/Group 

Affected 

Typhoons Landslides Affected: Benguet, Mt. 
Province, Itogon 

Local Community 

Road closures and road cuts Farmers 

Puguis, La Trinidad Mining Companies 

Also along Riverbanks Small Scale Miners 

Delay of Economic Activities Indigenous People 

Strong winds Blackouts Local Community 

Damaged electric posts  

Damaged fruit trees  

Continuous 
Rains/La 
Nina/Habagat 

Floods Along Waterways Local Businesses 

Backflow of dams Households 

Damage to rice paddies, canals, 
stone walls 

Tourism 

Erosion of topsoil Farmers 

Siltation in dams  

Loss of livestock  

Road closure  

City Camp, Baguio (Localized 1-
2 days) 

 

Tinogdan, Dalupirip, Itogon (3-
5 days) 

 

El Nino Drought Forest Fires Farmers 

Low Crop Production Local Government 
Units 

Loss of Livestock  

Low Water level in 
hydroelectric dams 

 

 

Annex 4.4.2 Likelihood and Consequence 

Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

Landslides Kabayan 
(2015) 

High Road closures and 
road cuts 

High 

Ondoy (2009) Delay of Economic 
Activities Pepeng 

(2009) 

Lando (2015) Destruction of 
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Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

2008 property (depending 
on location) 

Trining 
(1980s) 

Loss of lives 
(depending on 
location) 

Goring 
(1990s) 

 

Yearly during 
the rainy 
season 

 

Floods Yearly during 
the rainy 
season 

High 
(localized) 

damage to rice 
paddies, canals, stone 
walls 

High 

erosion of topsoil 

siltation in dams 

loss of livestock 

road closure 

Strong 
Winds 

Lando (2015) Moderate Blackouts Low 

Only during 
very strong 
typhoons 

Damaged electric posts 

Damaged fruit trees 

Drought Every few 
years 

Low Forest Fires High 

Low Crop Production 

Loss of Livestock 

Low Water level in 
hydroelectric dams 

 

Annex 4.4.3 Adaptation Strategies 

Risk Event Adaptation Strategies Participation of Stakeholders 

Landslides Planting of pine trees Local Government Unit, Department of 
Environment and Natural Resources,  

Riprapping Department of Public Works and 
Highways 

Evacuation Local Government Units 

Investment sharing and Farm 
loans 

Farmers, Trading Post 

Floods Early warning Dam Operators, Local Government 
Units 

Transistor Radios Local community 

Indigenous Early Warning 
(Birds) 

Indigenous People 
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Evacuation Local Government Units 

Drought Look for alternative livelihood 
(construction, small scale 
mining) 

Farmers 

Investment sharing and Farm 
loans 

Farmers, Trading Post 

Water delivery (domestic use) Local community, Farmers 

Reduction of size in Planting 
area (Taking Risk) 

Farmers 

Shift to drought resistant 
crops (sweet peas) 

Farmers 

Shift to Irish Potato (risk 
taking) 

Farmers 

Use of two farm lots (rainfed 
and near water source) 

Farmers 

Buying of water for irrigation 
(Truck) 

Farmers 

 

 

Annex 4.5 Risk Analysis 

Annex 4.5.1 Impacts of Flood Events 

Items Impacts Degree 

People 

Health and Safety Increase in waterborne diseases 
(e.g. dengue, diarrhea, 
leptospirosis) 

Moderate 

Increased casualties Low 

Displacement None Very Low 

Loss of Livelihood Increase loss of livestock Low 

Increased damage to agriculture/ 
rice paddies 

Moderate 

State of Mind None Very Low 

Day to Day Activities None Very Low 

Economic 

Infrastructure damage Damage to canals, stone walls Very Low 

Siltation in dams Low 

Financial Impact Minor impacts to very few Very Low 

Supply Chain None Very Low 

Environment 

Air None Very Low 
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Items Impacts Degree 

Water Increase in quantity and quality Moderate 

Land Erosion of topsoil Low 

Ecosystem/Biodiversity Temporary decrease Very Low 

 

Annex 4.5.2 Impacts of Landslide Events 

Items Impacts Degree 

People 

Health and Safety Increase in casualties Moderate 

More serious injuries Moderate 

Poses a problem in the 
transportation of patients to 
medical facilities 

High 

Displacement Relocation of affected community Low 

Loss of Livelihood Decrease in business and tourism 
income (due to tourist 
transportation problems) 

High 

Cannot transport some crops to 
market (negative effect: easily 
perishable crops may not reach 
markets in time, positive: this 
increases prices of some crops 
thus higher profits for those 
unaffected by transportation 
problems) 

Moderate 

Increased cost of transportation Moderate 

State of Mind None Very Low 

Day to Day Activities None Very Low 

Economic 

Infrastructure damage Road cuts and road blocks Moderate 

Damage to affected buildings and 
houses 

Moderate 

Buried houses/buildings Moderate 

Financial Impact Decrease income for farmers 
whose easily perishable crops may 
not reach markets in time/due to 
increase in transportation costs 

Moderate 

Higher income for farmers 
unaffected by transportation 
problems 

Moderate 

Less profits for local businesses Moderate 

Supply Chain Decrease in supply of crops due to High 
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Items Impacts Degree 

transportation problems 

Increased cost of transportation Moderate 

Environment 

Air None Very Low 

Water Decrease in quality due to siltation Moderate 

Land Soil deposition Low 

Ecosystem/Biodiversity Isolated loss of flora and fauna Very Low 

 

Annex 4.5.3 Impacts of Drought Events 

Items Impacts Degree 

People 

Health and Safety Sanitation problems in Baguio due 
to decreased water supply 

High 

Increased asthma and other 
respiratory problems due to forest 
fires 

Moderate 

Displacement None Very Low 

Loss of Livelihood Increased loss of livestock Moderate 

Increase income for local 
businesses due to increased 
number of tourists 

Moderate 

Decrease in production area 
(50%) 

High 

State of Mind None Very Low 

Day to Day Activities Increase in vehicular traffic due to 
tourists 

Low 

Economic 

Infrastructure damage Less water source for irrigation 
systems 

Low 

Financial Impact Less income (25-50%less) Moderate 

 Increase income for local 
businesses due to increased 
number of tourists 

Moderate 

Supply Chain Decrease in supply of crops Moderate 

Increased demand in tourist areas Moderate 

Environment 

Air Smoke and pollution due to forest 
fires 

Moderate 

Water Decrease in Quantity (25-50%) High 

Land Decrease in soil productivity due High 
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Items Impacts Degree 

to low soil moisture 

Ecosystem/Biodiversity Temporary decrease, change in 
morphology of trees 

Very Low 

 

Annex 4.6 Risk Treatment and Adaptation 

Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Landslides 
and 
Drought 

Tree planting, 
maintenance, and 
management 

Long-
term 

₱₱₱ Moderate High There needs to 
be continuous 
monitoring, 
maintenance, 
and protection 
of planted areas 

This needs to 
be coupled with 
spring 
development 

There must be 
capacity and 
equipment for 
firefighting (e.g. 
water pump, 
sprayer) 

Stakeholders to 
be involved: 
Department of 
Environment 
and Natural 
Resources, 
Indigenous 
People, Local 
Community, 
Local 
Government 
Units, Non-
Government 
Organizations, 
Religious 
organizations, 
Department of 
Education (also 
students), 
Energy 
Companies, and 
Mining 
Companies 
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Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Landslides Slope 
Stabilization: 
Vegetative 

Short-
term 

₱₱ Moderate High Implementation 
and 
construction 
must be 
monitored and 
undergo quality 
control 

Stakeholders to 
be involved: 
Department of 
Science and 
Technology, 
Department of 
Environment 
and Natural 
Resources, 
national 
Irrigation 
Authority, 
Department of 
Public Works 
and Highways, 
Department of 
Agriculture, 
Local 
Government 
Units 

Landslides Slope 
Stabilization: 
Engineering 

Short-
term 

₱₱₱ Moderate High Implementation 
and 
construction 
must be 
monitored and 
undergo quality 
control 

Stakeholders to 
be involved: 
Department of 
Science and 
Technology, 
Department of 
Environment 
and Natural 
Resources, 
national 
Irrigation 
Authority, 
Department of 
Public Works 
and Highways, 
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Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Department of 
Agriculture, 
Local 
Government 
Units 

Drought Farmers Training 
and Capacity 
Development on 
Best Adaptation 
Practices 

Short-
term 

₱ Moderate High Buguias LGU is 
already doing 
this 

Drought Water 
impounding and 
Type 2 
distribution 
system 

Short-
term 

₱₱₱ Moderate High Should include 
capability 
building 

Stakeholders to 
be involved: 
National 
Irrigation 
Administration, 
Department of 
Agriculture, 
Local 
Government 
Units, 
Indigenous 
Peoples 
Organizations, 
Irrigators 
Associations, 
Farmers 
Associations 

Drought Water pump 
network 

Short-
term 

₱₱ Moderate High Should include 
capability 
building 

Stakeholders to 
be involved: 
National 
Irrigation 
Administration, 
Department of 
Agriculture, 
Local 
Government 
Units, 
Indigenous 
Peoples 
Organizations, 
Irrigators 
Associations, 
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Risk 
Event 

Adaptation 
Measure or Risk 

Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Farmers 
Associations 

Drought Deep well system Short-
term 

₱₱₱ High Moderate Stakeholders to 
be involved: 
National 
Irrigation 
Administration, 
Department of 
Agriculture, 
Local 
Government 
Units, 
Indigenous 
Peoples 
Organizations, 
Irrigators 
Associations, 
Farmers 
Associations 

Drought Construction and 
rehabilitation of 
irrigation systems 

Short-
term 

₱₱ High High Stakeholders to 
be involved: 
National 
Irrigation 
Administration, 
Department of 
Agriculture, 
Local 
Government 
Units, 
Indigenous 
Peoples 
Organizations, 
Irrigators 
Associations, 
Farmers 
Associations 
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Annex 5. Tarlac Southern Upstream Focus Group 

The Tarlac southern upstream focus group discussion was conducted on February 24, 
2016 at the McArthur Highway, Tarlac City, Tarlac. About 45 participants from DENR 

Region-III, PENRO Tarlac, and invited LGU’s attended the focus group discussion. This 
FGD targets the assessment of the southern headwaters of the river basin and part of its 
midstream that are prone to both landslides and floods. 

Annex 5.1 Stakeholder Identification 

Stakeholders Interests 

User Group 

Resort Owners Water 

Local community Water (and water impounding) 

Tourists (Local) Water, Recreation 

Private companies Tourists 

Indigenous People Ancestral Domain 

Fishpond Owners Water Impounding 

Charcoal Makers Wood 

Farmers Agriculture and Irrigation 

Irrigators Associations Water Impounding 

Furniture Makers Bamboo, Wood 

Mediating Institutions 

Tarlac College of Agriculture Research and Education 

National Water Resources Board Potable water supply and distribution 

Local Government Unit Water and resource governance (water pumps, 
production of organic fertilizer) 

Irrigators Association Irrigation 

National Irrigation 
Administration 

Irrigation 

Department of Environment and 
Natural Resources 

Watershed Management 

Department of Public Works and 
Highways 

Flood control projects, concreting of road dikes 

Department of Agriculture Shallow tube wells, Small Water Impounding 
Systems 

Peoples Organization Federation Tree Planting 

Religious Organizations Conservation 

National Commission on 
Indigenous Peoples 

IP capacity development 

Department of Agrarian Reform  

External Economic Interest Groups 
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Stakeholders Interests 

Quarry Permittees Sand and Gravel 

Tourists Water, Recreation (kayaking) 

Small scale mining Ores 

 

 

Annex 5.2 Stakeholder Alliances and Conflicts 

Annex 5.2.1 Stakeholder Alliances 

Members of the Alliance Issues which Cement the Alliance 

Farmers, Irrigators association, National 
Irrigation Administration 

Farm irrigation 

PO Federation, Department of 
Environment and Natural Resources 

National Greening Program, Tree planting 

Religious Organizations, Department of 
Environment and Natural Resources 

Adopt an NGP area for Watershed 
rehabilitation 

Tourists, Resort Owners, Local 
Government Units 

Tourism Development, Revenue source 

National Commission on Indigenous 
Peoples, Indigenous People 

Capacity development 

 

Annex 5.2.2 Stakeholder Conflicts 

Conflicting Groups Source of Conflicts 

Local Government Units vs Fishpond 
Owners 

Encroachment of fishponds on riverbanks 

Irrigators associations vs Farmers Delinquent irrigators 

Barangay LGU vs Farmers association Administrative boundary for water 
impounding 

Department of Environment and 
Natural Resources vs National 
Commission on Indigenous Peoples 

Conflicting Policies/ Policy views 

Quarry operators vs. Local Government 
Unit 

Tax Sharing 

Farmers vs Farmer Water distribution 

Charcoal makers vs Department of 
Environment and Natural Resources, 
Local Government Unit 

Illegal cutting of trees 
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Annex 5.3 Stakeholder Importance and Influence 

Very Important with Less Influence Very Important with High Influence 

National Irrigation Administration Department of Environment and Natural 
Resources 

Department of Public Works and 
Highways 

Tarlac College of Agriculture 

Farmers National Commission on Indigenous Peoples 

Irrigators Associations PO Federation 

Tourists Department of Agriculture 

Indigenous People Department of Agrarian Reform 

Fishpond Owners National Water Resources Board 

  

Less Important with Less Influence Less Important with High Influence 

Charcoal Makers Resort Owners 

Furniture Makers Quarry operators and small-scale mining 

  

  

Annex 5.4 Risk Identification 

Annex 5.4.1 Risk Events 

Climate 
Impacts 

Risk Events 
Comments and Description 

of Risk 
People/Group 

Affected 

El Nino Drought Loss of crops (almost all crops) Farmers 

Loss of livestock Local community 

Drying of waterways/creeks All stakeholders 

Increase in price of goods 

Decrease in supply of goods 

Typhoons/ 
Continuous 
and 
Excessive 
Rainfall 

Flooding 
(Flashflood in 
Capas) 

Destruction of crops Farmers 

Loss of life Local community 

Damage to roads and bridges Quarry 

Damaged dikes  

Mental effect  

Loss of livelihood  

Increase in sand (good for 
quarry operators) 

 

Capas, Mayantoc (Baybayawas, 
Ambalingit, San Bartolome, 
Puypuy, Bambalan) 

 

Continuous 
and 

Landslides Siltation of Irrigation All stakeholders 

Shallowing of waterways 
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Climate 
Impacts 

Risk Events 
Comments and Description 

of Risk 
People/Group 

Affected 

Excessive 
Rainfall 

diversion of waterways 

Damage to roads dike and 
bridges 

Decrease in soil fertility 

Soil Deformation 

Loss of life 

Landslide prone areas: 
Mayantoc, Camiling, San Jose, 
San Clemente 

 

 

Annex 5.4.2 Likelihood and Consequence 

Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

Drought Almost yearly High Loss of crops (almost 
all crops) 

High 

Loss of livestock 

Drying of 
waterways/creeks 

Increase in price of 
goods 

Decrease in supply of 
goods 

Flooding Yearly  High Destruction of crops High 

Santi (2013) Loss of life 

Lando (2015) Damage to roads and 
bridges 

Ondoy (2009) Damaged dikes 

*Wilming 
(1972) 

Mental effect 

Nona (2015) Loss of livelihood 

Juaning 
(1970s) 

Increase in sand (good 
for quarry operators) 

Saling 
(1986/1987) 
affected 
Camiling 

Landslides Yearly High Siltation of Irrigation Moderate 

Shallowing of 
waterways 

diversion of 
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Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 

Consequences and 
Impacts 

Consequences 
(Degree) 

L/M/H 

waterways 

Damage to roads dike 
and bridges 

Decrease in soil 
fertility 

Soil Deformation 

Loss of life 

 

 

Annex 5.4.3 Adaptation Strategies 

Risk Event Adaptation Strategies Participation of Stakeholders 

Floods Evacuation Local Government Units 

Use of boats for transport Local Community 

Tree Planting Department of Environment and 
Natural Resources, Local 
Government Unit 

Early Warning Local Government Unit, Philippine 
National Police, Armed Forces of 
the Philippines 

Raising of Houses Local Community 

Relocation to higher elevations Local Community 

Land use zoning Local Government Units 

Fishing as Alternative livelihood Farmers 

Livestock and crop storage areas 
in higher elevations 

Farmers 

Adjusting of cropping calendar Farmers 

Crop insurance Farmers 

Sandbagging Local Government Unit, 
Department of Public Works and 
Highways 

Drought Use of drought resistant crops 
(e.g. singkamas, sweet potato, 
corn, onions, squash, mung bean, 
watermelon, upland kangkong) 

Farmers 

Look for alternative livelihood 
(e.g. charcoal making of planted 
trees) 

Farmers 

Change in variety of rice (90 day) Farmers 

Deep well irrigation Farmers 

Partial planting and scheduling of Farmers 
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planting (turnohan) 

Look for off-farm work (e.g. 
construction) 

Farm laborers 

Wife and children look for work Local Community 

Crop insurance Farmers 

Landslide Collective clearing of debris 
(Bayahinan) 

Local Government Units, Local 
Community 

 

 

Annex 5.5 Risk Analysis 

Annex 5.5.1 Impacts of Flood Events 

Items Impacts Degree 

People 

Health and Safety Increase in water borne diseases 
(e.g. leptospirosis, dengue) 

Moderate 

Increase in skin diseases (athletes 
foot, bulutong tubig) 

Food deprivation 

Displacement Increased number of evacuees Moderate 

Increased number of households 
that will permanently relocate 

Loss of Livelihood 100% loss of crops if 
flowering/fruiting stage 

High 

80% loss of crops if vegetative 
stage 

Loss of goats, carabao, cows 

State of Mind Anxiety High 

Stress 

Mental illness (extreme cases) 

Day to Day Activities Daily activities are stopped High in flooded 
areas 

Start fishing (for tilapia, hito) Moderate in 
non-flooded 

Economic 

Infrastructure damage Damage to roads, bridges, dikes, 
and houses 

High 

Financial Impact Increase costs for farms High 

Decreased income 

Need to obtain loans 

Sometimes relief is needed 
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Items Impacts Degree 

DA provides planting materials 
(but usually late) 

Supply Chain Increase in crop prices High 

Decreased in quality of crops 
supplied 

Decrease in supply of crops 

Environment 

Air Bad odor due to dirty water Moderate 

Water Decrease in quality due to trash High 

Land Decrease in soil quality for clayey 
soils due to clogging of pores by 
silt 

Moderate 

Increase in soil quality for sandy 
soils due to nutrient and silt 
transport (especially in Moncada) 

Ecosystem/Biodiversity Temporary decrease due to some 
organisms being carried away by 
floods 

Moderate 

In migration of birds (sometimes 
egrets and other birds are 
indicators of floods and rains) 

 

Annex 5.5.2 Impacts of Landslide Events 

Items Impacts Degree 

People 

Health and Safety Loss of life (localized) Low 

Displacement Increase permanent displacement 
but only on affected areas 

Low 

Loss of Livelihood Local loss of crops Low 

Delay in transport of crops 

State of Mind None Very Low 

Day to Day Activities Transportation is affected Very Low 

Economic 

Infrastructure damage Road cuts and blockage Moderate 

Silted and clogged dikes 

Financial Impact Increased cost of transportation Low 

Supply Chain Temporary decrease in supply due 
to transport delay 

Low 

Environment 

Air None Very Low 
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Items Impacts Degree 

Water Becomes Murky Very Low 

Land Land deformation Low 

Soil transport 

Ecosystem/Biodiversity None Very Low 

(local loss) 

 

Annex 5.5.3 Impacts of Drought Events 

Items Impacts Degree 

People 

Health and Safety Increase in heat-related illnesses 
(heatstroke, boils, rashes, 
chickenpox, bungang araw, sore 
eyes) 

Moderate 

Displacement None Very Low 

Loss of Livelihood Loss of poultry to pests and 
viruses 

Very High 

100% loss of rice and corn 

No forage for livestock 

Small fruits, low quality 

State of Mind Anxiety Low 

Day to Day Activities Earlier foraging of livestock Low 

Economic 

Infrastructure damage None Very Low 

Financial Impact Decreased income Very High 

Need to obtain loans 

Department of Agriculture 
provides planting materials 

Supply Chain Same as floods but to a lesser 
extent due to irrigation 

High 

Increase in crop prices 

Decrease in supply of crops 

Decreased in quality of crops 
supplied 

Environment 

Air Increase in temperature and dust 
particulates 

Moderate 

Water Decrease in quantity, and water 
supply 

High 

Drying/lower water level of 
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Items Impacts Degree 

streams and lower water lever of 
deep wells 

Sweeter water in deep wells 

Land Increase in wind erosion Moderate 

Cracking of soils 

Decrease in soil organisms 

Volatilization of some soil 
nutrients 

Ecosystem/Biodiversity Forest fires (typically begins in 
grassland kaingin that spreads to 
forests) 

Very High 

Decrease in biodiversity due to 
out migration to look for water 

 

Annex 5.6 Risk Perception 

Stakeholders Risk Perception 

Floods 

Farmers Floods are destructive but accepted risk, but for Moncada 
it is a needed risk because it increases the quality of crops 
(esp. root crops in their area) 

Fishermen Accepted Risk 

Department of 
Agriculture 

Accepted Risk due to readiness for planting stocks and 
subsidies 

Local Government Unit Accepted risk and it has already been integrated in the 
budget 

Department of 
Environment and 
Natural Resources 

Accepted Risk 

Irrigators Associations, 
National Irrigation 
Administration 

Accepted risk, needs increase in investments 

Department of Public 
Works and Highways 

Accepted risk, needs increase in investments for projects 
and repairs 

Quarry Accepted risk since it replenishes sand and gravel 

National Water 
Resources Board 

Accepted risk, however it doubles cost of water 
purification for water districts utilizing surface water 

Indigenous Peoples, 
National Commission on 
Indigenous Peoples 

Accepted risk 

Droughts 

Farmers Accepted Risk 
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Fishermen Less accepted due to drying of fishponds and possible fish 
kills 

Department of 
Agriculture 

Less accepted 

Local Government Unit Less accepted 

Department of 
Environment and 
Natural Resources 

Not Acceptable, due to increased pre-production cost and 
forest fires 

Irrigators Associations, 
National Irrigation 
Administration 

Not Acceptable, due to water shortage  

Department of Public 
Works and Highways 

Accepted risk 

Quarry Accepted risk 

National Water 
Resources Board 

Not Acceptable, due to water shortage and increased 
operating costs 

Indigenous Peoples, 
National Commission on 
Indigenous Peoples 

Accepted risk 

Landslides 

Farmers Accepted Risk 

Fishermen Accepted Risk 

Department of 
Agriculture 

Accepted Risk 

Local Government Unit Accepted Risk 

Department of 
Environment and 
Natural Resources 

Accepted Risk 

Irrigators Associations, 
National Irrigation 
Administration 

Accepted Risk 

Department of Public 
Works and Highways 

Accepted Risk 

Quarry Accepted Risk 

National Water 
Resources Board 

Accepted Risk 

Indigenous Peoples, 
National Commission on 
Indigenous Peoples 

Accepted Risk 
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Annex 5.7 Risk Treatment and Adaptation 

Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Floods Construction 
of Balog-balog 
Dam 

Short-
term 

₱₱₱ Moderate High Less flooding to 
downstream (e.g. 
Brgy. Maamot, 
San Jose) 

There should 
also be dikes 
downstream of 
dam outlet 

Tourism 
development in 
the reservoir 

Power 
generation 

Droughts Construction 
of Balog-balog 
Dam 

Short-
term 

₱₱₱ High High Will provide 
irrigation to 
Conception, 
Ramos, Paniqui, 
San Jose, Gerna, 
Moncada, and 
Anao 

Floods Rehabilitation 
and re-
concreting of 
road dikes 

Short-
term 

₱₱₱ Low High Around 5 km of 
road dikes are in 
need of 
rehabilitation 
and re-
concreting in 
Moncada 

Droughts Small Water 
Impounding 
System 

Short-
term 

₱₱ High High Camiling catch 
basin 

Will provide 
irrigation to 100 
hectares of lands 
in Camiling, 
Sinalyan I, 
Sinalyan II, and 
Sinalyan III  

All Policy to 
harmonize and 
engage 
collaboration 
between 
agencies on 
climate change 
adaptation 

Short-
term 
(Imple-
mentation 
is long-
term) 

₱ High High This should 
clarify 
jurisdiction to 
prevent 
jurisdiction 
conflicts 

Should include 
sustainable rural 
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Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

development 

Stakeholders to 
be involved: 
DENR, DA, DAR, 
DILG, LGU, NCIP, 
DOST 

There is already 
a Joint Agency 
Initiative on a 
Convergence 
project 

All Local Early 
Warning 
System 

Short-
term 

₱₱ Moderate High Should be based 
on local 
comprehensive 
studies (local risk 
assessment) and 
instrumentation 

Should be 
accessible (to 
local 
communities and 
LGUs, e.g. GSM, 
Internet, Radio) 
and real-time 
(like project 
NOAH but locally 
calibrated) 

Takes into 
account current 
and future 
trends/scenarios 

All Rehabilitation 
of Evacuation 
Centers 

Short-
term 

₱₱ Moderate High Repainting 

Water tanks, and 
bathrooms 

Submersible 
pumps 

Generators 

Batteries 

All Creating 
climate 
responsive 
local plans 
(e.g. CLUP, 
FLUP) 

Short-
term 

₱ High High Needs capacity 
enhancement of 
LGUs for 
planning and 
implementation 

 



 

Volume III – Formulation Process 

74 CLIMATE-RESPONSIVE INTEGRATED RIVER BASIN MASTER PLANFOR THE 
 AGNO RIVER BASIN  

Annex 6. Institutional Focus Group 

The institutional stakeholders focus group discussion was held in Baguio City on March 
9, 2016 where more than 60 representatives from various institutions from Region I, 

Region III, and Cordillera Administrative Region had participated. Among the 
institutions represented were the Department of Environment and Natural Resources, 
Department of Interior and Local Governance, National Economic Development 
Authority, Office of Civil Defense, Department of Public Works and Highways, 
Department of Science and Technology, National Irrigation Administration, Department 
of Agriculture, National Commission on Indigenous Peoples, Department of Education, 
Department of Agrarian Reform, and Provincial Local Government Unit’s. 

This focus group discussion aimed to the gauge the impacts of climate related disaster 
risk to the capacity of the institutions to deliver their services, and to understand the 
current steps and programs being undertaken by the institutions to mitigate these 
impacts. Furthermore, it was also a venue to discuss with the pertinent institutions on 
the problems and challenges being faced by the river basin and allow them to suggest 
strategies to address these issues. And lastly, it also served as a venue to gather their 

opinions, thoughts and suggestions on the updating of the vision, mission, and goals of 
the Agno River Basin, and the basin’s development strategy 

 

Annex 6.1 Risk Identification 

Annex 6.1.1 Risk Event 

Climate 
Impacts 

Risk Events Comments/Description of Risk 

Typhoons and 
Continuous 
Rains 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Floods 

  

  

  

  

Pangasinan (18 Municipalities, Sinocalan) 

Tarlac (Camiling, Moncada, Gerona, San 
Manuel, Paniqui) 

Nueva Ecija 

Poponto Swamp (as a retarding basin) 

1 month rehab during TY Pepeng 

Flash Floods 

  

  

  

Happens in mountainous areas, footslopes, and 
along rivers 

Eastern Pangasinan, Loo, Buguias, La Trinidad 

It usually carries debris 

Landslide 

  

  

  

  

Common in CAR 

Near mining areas, denuded areas, areas with 
improper/unplanned earth moving 

Near Virai River in Pangasinan 
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Climate 
Impacts 

Risk Events Comments/Description of Risk 

  

  

  

  

  

An earthquake induced landslide produced 
30m deep debris in a dam in Virai 

Strong winds 

  

  

  

Lingayen, Pangasinan (TY Cosme, 2007; TY 
Emong, 2008) 

Tarlac (TY Santi, 2014) 

Most affected are agricultural areas and forests 

Storm Surge 

  

  

Lingayen (Nov 27, 2007) 

Storm surge reached the capitol and affected 
Dagupan 

El Nino 

  

  

Drought 

  

  

Decrease in water supply especially for 
irrigation 

1970's, 1980's 

Pangasinan was almost declared in a state of 
calamity in 2007 due to drought 

 

Annex 6.1.2 Likelihood and Consequence 

Risk 
Event 

History 
Likelihood 
(Degree) 

L/M/H 
Impacts 

Consequences 
(Degree) L/M/H 

Floods 

  

  

  

  

  

Pepeng 

  

  

  

  

  

High 

  

  

  

  

  

DA- Decrease in 
production 

High (The degree of 
consequence was 
given by the 
institutions for all 
typhoon-induced 
risks since they 
typically manage the 
effect of these 
simultaneously as a 
series of multiple 
interrelated risks 
brought about by a 
single climatic event) 

  

  

  

  

  

BFAR- washed out fish 
ponds 

NIA- Damage to 
infrastructure and 
decreased in irrigated 
areas 

DENR- Typically 
blamed for floods and 
landslides 

LGU- Need to focus on 
response and 
rehabilitation 
operations, other 
regular functions are 
typically moved aside 

DOH, RedCross, DSWD- 
Increased operations 
due to higher 
incidences of 
waterborne diseases 
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needed to be 
addressed, increased 
demand for medicines 
and vaccines, DOH 
certification of dead, 
handling of evacuees, 
medical stress 
debriefing 

Flash 
Floods 

  

  

  

Pepeng Moderate 

  

  

  

DPWH- operations for 
clearing and damage 
assessment 

High (The degree of 
consequence was 
given by the 
institutions for all 
typhoon-induced 
risks since they 
typically manage the 
effect of these 
simultaneously as a 
series of multiple 
interrelated risks 
brought about by a 
single climatic event) 

  

  

  

1990s All stakeholders- 
blocking of access 
roads impedes the 
delivery of services and 
aid 

1980s 

  

OCD-increased 
operations as a 
coordinating body 

PNP- heightened alert 
for security and peace 
and order 

Landslide 

  

  

  

  

  

  

  

  

  

High 

  

  

  

  

MGB- increased pre-
disaster operations 

High (The degree of 
consequence was 
given by the 
institutions for all 
typhoon-induced 
risks since they 
typically manage the 
effect of these 
simultaneously as a 
series of multiple 
interrelated risks 
brought about by a 
single climatic event) 

  

DPWH-minimal effect 

NEDA- no effect 

DepEd- Suspension of 
classes, damage to 
schools 

  

Strong 
winds 

  

  

  

TY 
Cosme 
(2007) 

High 

  

  

  

  

  

  

  

High (The degree of 
consequence was 
given by the 
institutions for all 
typhoon-induced 
risks since they 
typically manage the 
effect of these 
simultaneously as a 
series of multiple 
interrelated risks 
brought about by a 
single climatic event) 

TY 
Emong 
(2008) 

TY Santi 
(2014) 
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Storm 
Surge 

Nov. 27, 
2007 

Moderate   Low (This was given 
a low rating since it 
effects were rarely 
felt in the river basin) 

Drought 

  

  

  

1970s High 

  

  

  

DA- decrease in 
production and 
irrigation 

Moderate 

  

  

  1980s DENR- increase in 
planting mortality, and 
increase in planting 
operations 

2007 

  

BFAR- decrease in 
seasonal fisheries 
production 

NIA- decrease in water 
supply 

LGU- heightened alert 
due to decrease in 
production of crops 
(esp. high value crops) 
and decrease in water 
supply for agriculture 
and other uses 

DPWH-minimal effect 

DepEd- No impact in El 
Nino 

 

Annex 6.1.3 Adaptation Strategies 

Risk Event Institution Adaptation Strategies 

Typhoon induced 
risks 

  

  

  

  

  

  

  

  

  

  

  

Department of 
Agriculture 

Seed subsidies for farmers 

Bureau of Fisheries 
and Aquatic Resources 

Rehabilitation Program: assistance & 
fingerling provision 

National Irrigation 
Administration 

Immediate repair of damaged 
infrastructure (e.g. sandbagging) 

Retrofitting and permanent 
restoration 

Department of Public 
Works and Highways 

Clearing operations 

Mines and Geosciences 
Bureau 

Informs LGUs of highly susceptible 
areas for flood and landslides 
(usually call LGUs 2days before 
Typhoon) 

Department of Interior 
and Local Government 

Capability building of LGUs (e.g. 
trainings) 

Office of Civil Defense Pre-disaster assessment of 
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susceptible LGUs and call them two 
days before typhoon 

National Commission 
on Indigenous Peoples 

Provision of medical personnel 

Coordination with IP elders and 
agencies to deliver needed services 

National Economic 
Development 
Authority 

Formulation of recovery plan 

Department of Science 
and Technology 

Agno River Basin Flood Forecasting 
Center provide forecasting and 
advisory to LGU 

Drought 

  

  

  

  

  

  

  

  

  

  

National Economic 
Development 
Authority 

Roadmap to Address Impacts of El 
Nino (RAIN) 

Mines and Geosciences 
Bureau 

Ground water resources survey in 
Pangasinan 

Department of 
Agriculture 

Water pumps (ground water source) 

Cloud seeding 

Subsidizing crops 

Cropping Calendar (per province) 

Department of 
Environment and 
Natural Resources 

Proper timing of planting (especially 
during the rainy season) 

Bureau of Fisheries 
and Aquatic Resources 

Diversification of livelihood 

Value adding technologies (e.g. fish 
processing) 

National Irrigation 
Administration 

Adjusting of cropping calendar 

Rotation of crop planting and 
irrigation in service areas (usually 
downstream users are allowed to 
plant first and the one nearest the 
source/reservoir plant last) 

Local Government 
Units 

Subsidies to farmers 

Provision of hoses for irrigation and 
other uses 

Use of tunnel tents/greenhouses 

Use of fast growing crops 

Department of 
Education 

Damage assessment and repair 
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Annex 6.2 Risk Analysis 

Annex 6.2.1 Problems and Challenges 

Problems and Challenges Suggested Strategies / Solutions 

Fragmentation of Integrated 
Watershed/Basin Management due to 
numerous administrative jurisdictions 
within the river basin (How do we 
strengthen the Agno River Basin as a 
Planning/Implementing Unit?) 

  

Integration of all planning initiatives 

Coordinating, planning, implementing 
body for the Agno River Basin with the 
commitment of everyone involved 
(there is already a Memorandum of 
Cooperation between different agencies, 
but management is still divided into 
agencies) 

Sometimes other stakeholders are left 
out in planning and implementation of 
programs and projects 

  

  

Identify the role of all stakeholders in 
programs and projects in the river basin 
from the start of the planning process 

Permanent representation of agencies 
and LGUs 

Include energy companies, DOE, and 
NPC in planning 

Numerous and fragmented plans and 
initiatives in the river basin 

  

  

Integration of all initiatives in the 
master plan 

Also include NWRB initiated water 
resources management plant of the 
river basin (by Woodfields) 

Learn from the outputs and experiences 
of the ARBDC 

 

Annex 6.2.2 Impacts of Flood Events 

In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
A

/D
A

R
 

Decreased 
crop yield 
and supply of 
agricultural 
products, 
hinders 
delivery of 
services  

Need for 
capability 
development, 
partnerships 
with civil 
society 
organizations, 
focus on 
entrepreneur-
ship 

Climate 
adaptation 
strategies is 
included in 
DA budget; 
additional 
budget could 
be sourced 
through 
funding 
institutional 
by drafting 
climate 
adaptation 
project 
proposal 

Crop 
Insurance, 
Utilizing 
indigenous 
Knowledge, 
adaptation of 
climate 
adaptation 
strategies for 
agriculture 

4-5 We need to 
adapt to 
climate 
change 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

B
F

A
R

 

Low fish 
production, 
low income 

Personnel 
allocated to 
damaged 
areas 

Allocated 
budget for 
rehabilitation 
efforts 

Rehabilitation 
programs 
(provision of 
fingerlings) 

4 Improving 
BFAR 
services for 
fishery 
sector 

N
IA

 

Decrease in 
irrigated 
areas due to 
damaged 
structures, 
fast 
degradation 
of infrastruc-
tures, 
siltation 
decreases 
natural 
holding 
capacity of 
rivers, 
conversion of 
farms into 
sandbars 

Capacity 
development 
of NIA staff 

Increasing 
development 
costs for 
improved 
designs of 
irrigation 
infrastruc-
ture, 
decrease in 
collection, 
less self-
reliance 
(need for 
increased 
subsidy) 

Higher costs of 
projects, need 
to take into 
account future 
climate in 
future projects 

4 Unacceptable 
risk 

D
E

N
R

 

Increased 
inventory 
and requests 
for utilizing 
logs, 
increased 
vulnerability 
to pollution 
(solid 
wastes) 

Legal charges, 
augmentation 
of manpower 
in CENRO/ 
PENRO 

Assessment 
of damages 
for 
restoration 
(budget from 
main office) 

SWIS projects 4 There is a 
need to 
respond to 
the risks 

L
G

U
 

Increased 
operations 
(rescue, pre-
emptive 
evacuations, 
medical), 
upgrading of 
equipment 

Need to 
augment 
manpower, 
capacity 
enhancement 

DRRMF 70% 
for pre-
disaster, 30% 
for rehab, 
augmented 
from other 
sources of 
funds 

IECs, 
Increased 
coordination 
with other 
agencies, focus 
on mitigation 
measures, 
innovating 
new projects/ 
programs 

5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
P

W
H

 

Increase in 
flood control 
projects, 
increased 
request from 
LGUs for 
flood control 

More people 
may be 
assigned to 
flood control 

Increase in 
project costs, 
increase 
allocation to 
flood 
projects 

Increase in 
flood control 
projects, 
increased 
request from 
LGUs for flood 
control, 
designing 
structures for 
longer return 
period floods 
(100 year) 

4.7 Unacceptable 

M
G

B
 

Informs LGUs 
of highly 
susceptible 
areas for 
flood and 
landslides 

Need for 
increased 
expertise in 
geo-hazard 
mapping 

Increase 
budget 
allocation for 
geohazard 
projects 

Need for 
higher 
resolution 
geo-hazard 
exposure 
maps 
especially for 
rain induced 
flooding and 
landslide 
(1:2000), 
disseminate 
hazard maps 
to local 
government 
units, IEC on 
how to 
interpret 
hazard maps 

5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
O

ST
 

Decrease in 
income of 
DOST 
assisted 
Medium, 
Small, and 
Micro 
Enterprises, 
damage to 
facilities, 
affect sources 
of raw 
materials, 
DOST 
scholars 
could not 
attend their 
classes 

Needs 
additional 
manpower, 
training and 
development 
of new 
personnel 

Funds are 
allocated by 
the central 
office 

Insurance of 
facilities and 
equipment 
provided to 
Medium, 
Small, and 
Micro 
Enterprises 

5 Unacceptable 

N
C

IP
 

Decreased 
ancestral 
domain 
areas, need 
to increase or 
widen the 
delivery of 
needed 
services 

Need to 
augment 
personnel, 
capacity 
enhancement 
for flood 
control and 
adaptation 

Need larger 
budget due 
to increased 
funding 
requirements 

Increased in 
information 
education and 
communicatio
n activities, 
and 
coordination 
with IP’s and 
other agencies 

4 Unacceptable 
(need to 
innovate) 

N
E

D
A

 

More 
frequent 
formulation 
of 
rehabilitation 
and recovery 
plan   

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Rehabilitation 
and recovery 
plan for 
typhoon 
affected areas 

- Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
IL

G
 

Regular 
operations 
will be 
hampered; 
officers will 
concentrate 
on the 
monitoring of 
actions taken 
by local 
government 
units and the 
impacts of 
the disaster 

All DILG 
officers from 
regional 
officers will 
go to field 
offices to 
augment 
personnel 

Minimal 
funds are 
provided by 
the central 
office for 
disaster 
operations, 
cooperation 
with funding 
agencies and 
other 
institutions 
to fund 
capacity 
development  

Assessment 
and evaluation 
of program/ 
project 
impacts for 
improvement, 
capacity 
enhancement 
of local 
government 
units on 
disaster risk 
reduction and 
climate change 
adaptation 
(e.g. GIS 
training, 
LCCAP 
formulation, 
interpreting 
multi-hazard 
maps, 
contingency 
planning), 
community 
based disaster 
risk 
management, 
management 
of the dead 
and missing, 
integrating 
climate change 
adaptation 
and disaster 
risk reduction 
in local 
development 
planning, 
development 
of incidence 
command 
systems, 
climate change 
tagging, 
bottom up 
budgeting,  

5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

O
C

D
 

Extensive 
render of 
duty to 
establish 
incident 
command 
posts and 
emergency 
operations 
center, 
heightened 
alert status 
(red alert), 
convening of 
member 
agencies to 
conduct pre-
disaster risk 
assessment 

Augmentation 
of personnel 
from other 
regional 
offices on a 
worst-case 
scenario, 
render of 
duty of 
member 
agencies at 
the 
operations 
center, 24 
hours render 
of duty for the 
alerting team 

Budget will 
come from 
the disaster 
risk 
reduction 
management 
fund, quick 
response 
fund, and 
regular fund 

Provision of 
capacity 
enhancement 
(e.g. 
contingency 
planning 
formulation 
workshops), 
provision of 
technical 
assistance 

4-5 Unacceptable 

 

Annex 6.2.3 Impacts of Landslide Events 

In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
A

/D
A

R
 

Decreased 
crop yield 
and supply of 
agricultural 
products, 
hinders 
delivery of 
services  

Need for 
capability 
development, 
partnerships 
with civil 
society 
organizations
, focus on 
entrepreneur
-ship 

Climate 
adaptation 
strategies is 
included in 
DA budget; 
additional 
budget could 
be sourced 
through 
funding 
institutional 
by drafting 
climate 
adaptation 
project 
proposal 

Crop 
Insurance, 
Utilizing 
indigenous 
Knowledge, 
adaptation of 
climate 
adaptation 
strategies for 
agriculture 

3 We need to 
adapt to 
climate 
change 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
E

N
R

 

Increased 
activities for 
the conduct 
of inventory 
of damage to 
plantations 
and natural 
resources 

Need to 
augment 
manpower 

Need to 
increase 
budgetary 
requirement
s 

Increase in 
rehabilitation 
and 
restoration 
measures for 
affected 
public lands 

3 
(minima

l in 
Tarlac) 

Unacceptable 
(mitigation 
measures 
needed) 

D
P

W
H

 

Increase in 
slope 
stabilization 
projects, 
increased 
request from 
LGUs for 
slope 
stabilization 
and clearing 
of debris  

More people 
may be 
assigned to 
flood control 

Increase in 
project costs, 
increase 
allocation to 
slope 
stabilization 
projects 

Increase in 
slope 
stabilization 
projects 
requested by 
local 
government 
units, 
designing 
structures for 
higher 
rainfall 
events 

4 Unacceptable 

M
G

B
 

Informs 
LGUs of 
highly 
susceptible 
areas for 
flood and 
landslides 

Need for 
increased 
expertise in 
geo-hazard 
mapping 

Increase 
budget 
allocation for 
geohazard 
projects 

Need for 
higher 
resolution 
geo-hazard 
exposure 
maps 
especially for 
rain induced 
flooding and 
landslide 
(1:2000), 
disseminate 
hazard maps 
to local 
government 
units, IEC on 
how to 
interpret 
hazard maps 

5 Unacceptable 

D
O

ST
 

Decrease in 
income of 
DOST 
assisted 
Medium, 
Small, and 
Micro 
Enterprises, 

Needs 
additional 
manpower, 
training and 
development 
of new 
personnel 

Funds are 
allocated by 
the central 
office 

Insurance of 
facilities and 
equipment 
provided to 
Medium, 
Small, and 
Micro 

5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

damage to 
facilities, 
affect 
sources of 
raw 
materials, 
DOST 
scholars 
could not 
attend their 
classes 

Enterprises 

L
G

U
 

Need to be 
proactive, 
heightened 
vigilance in 
pre-disaster 
activities, 
Massive 
response 
operations 
with the help 
of other 
agencies and 
stakeholders 

Need to 
increase 
manpower 
and increase 
capacity/ 
expertise for 
climate 
change 
adaptation 

Need to 
increase 
budget, 5% 
local disaster 
risk 
reduction 
and 
management 
fund 

IEC, research, 
and 
development 
of climate 
adaptation 
initiatives on 
agriculture, 
Information 
and 
education 
campaign 
(TV, Print, 
Radio, Social 
Media), non-
structural 
mitigation, 
preemptive 
evacuation, 
preparedness 
plans 

3-5 Unacceptable 

N
C

IP
 

Increase in 
the provision 
and 
supervision 
of services 

Need to 
develop the 
capacity and 
skills of 
personnel 

Increased 
fund 
allocation for 
capacity 
development 
(e.g. 
trainings) 

Identification 
of climate 
change 
adaptation an 
mitigation 
measures 
suitable for 
indigenous 
communities 

4 Unacceptable 

N
E

D
A

 

More 
frequent 
formulation 
of 
rehabilitatio
n and 
recovery 
plan   

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Rehabilitatio
n and 
recovery plan 
for typhoon 
affected areas 

- Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
IL

G
 

Regular 
operations 
will be 
hampered; 
officers will 
concentrate 
on the 
monitoring 
of actions 
taken by 
local 
government 
units and the 
impacts of 
the disaster 

All DILG 
officers from 
regional 
officers will 
go to field 
offices to 
augment 
personnel 

Minimal 
funds are 
provided by 
the central 
office for 
disaster 
operations, 
cooperation 
with funding 
agencies and 
other 
institutions 
to fund 
capacity 
development  

Assessment 
and 
evaluation of 
program/ 
project 
impacts for 
improvement
, capacity 
enhancement 
of local 
government 
units on 
disaster risk 
reduction 
and climate 
change 
adaptation 
(e.g. GIS 
training, 
LCCAP 
formulation, 
interpreting 
multi-hazard 
maps, 
contingency 
planning), 
community 
based 
disaster risk 
management, 
management 
of the dead 
and missing, 
integrating 
climate 
change 
adaptation 
and disaster 
risk 
reduction in 
local 
development 
planning, 
development 
of incidence 
command 
systems, 
climate 
change 

5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

tagging, 
bottom up 
budgeting,  

O
C

D
 

Extensive 
render of 
duty to 
establish 
incident 
command 
posts and 
emergency 
operations 
center, 
heightened 
alert status 
(red alert), 
convening of 
member 
agencies to 
conduct pre-
disaster risk 
assessment 

Augmentatio
n of 
personnel 
from other 
regional 
offices on a 
worst-case 
scenario, 
render of 
duty of 
member 
agencies at 
the 
operations 
center, 24 
hours render 
of duty for 
the alerting 
team 

Budget will 
come from 
the disaster 
risk 
reduction 
management 
fund, quick 
response 
fund, and 
regular fund 

Provision of 
capacity 
enhancement 
(e.g. 
contingency 
planning 
formulation 
workshops), 
provision of 
technical 
assistance 

3-5 Unacceptable 

 

Annex 6.2.1 Impacts of Drought Events 

In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degre
e of 

Impact 

Risk 
Perception 

D
A

/D
A

R
 

Decreased 
crop yield 
and supply 
of 
agricultural 
products, 
hinders 
delivery of 
services  

Need for 
capability 
development, 
partnerships 
with civil 
society 
organizations
, focus on 
entrepreneur
-ship 

Climate 
adaptation 
strategies is 
included in 
DA budget; 
additional 
budget could 
be sourced 
through 
funding 
institutional 
by drafting 
climate 
adaptation 
project 
proposal 

Crop 
Insurance, 
Utilizing 
indigenous 
Knowledge, 
adaptation of 
climate 
adaptation 
strategies for 
agriculture 

5 We need to 
adapt to 
climate 
change 

D
E

N
R

 

Increased 
input needs 

Need to 
augment 

Need to 
increase 

Adopting 
climate 

5 Unacceptable 
(increase 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degre
e of 

Impact 

Risk 
Perception 

for regular 
operations 

personnel budget due 
to increased 
inputs 
especially for 
tree planting 
and 
maintenance 

adaptation 
strategies (e.g. 
adjusting 
planting 
schedules, 
planting 
drought 
tolerant tree 
species), 
design plans 
and programs 
to mitigate 
risks 

possibility of 
forest fires) 

L
G

U
 

Need to 
augment IEC 
on drought 
and El Nino, 
worst case 
scenario: 
declare area 
under state 
of calamity 
for recovery 
and 
rehabilitatio
n 

Need to fully 
utilize 
manpower 

5% local 
disaster risk 
reduction 
and 
management 
fund 

Information 
and education 
campaign (TV, 
Print, Radio, 
Social Media), 
implementatio
n of Local 
Climate Change 
Action Plan 

4 Unacceptable 

N
C

IP
 

Increase in 
the provision 
and 
supervision 
of services 

Need to 
develop the 
capacity and 
skills of 
personnel 

Increased 
fund 
allocation for 
capacity 
development 
(e.g. 
trainings) 

Identification 
of climate 
change 
adaptation an 
mitigation 
measures 
suitable for 
indigenous 
communities 

4 Unacceptable 

B
F

A
R

 

Lower fish 
production, 
lower 
income for 
fish farmers 
and fishers, 
need to 
provide 
more 
services to 
affected 
fishers 

Additional 
work for 
personnel to 
provide 
services to 
affected 
fishers, need 
to hire 
personnel 
with 
expertise in 
climate 
change 

Additional 
budget is 
needed to 
support 
assessment 
research, and 
personnel on 
climate 
change 
adaptation 
measures 

Research, 
assessment, 
demonstration, 
and 
dissemination 
of climate 
resilient 
fishery 
technologies, 
utilize bottom 
up budgeting 
for projects, 
information 

3-4 Unacceptable 



 

Volume III – Formulation Process 

90 CLIMATE-RESPONSIVE INTEGRATED RIVER BASIN MASTER PLANFOR THE 
 AGNO RIVER BASIN  

In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degre
e of 

Impact 

Risk 
Perception 

adaptation 
and 
capacitate 
personnel on 
climate 
resilient 
fisheries 

and education 
campaign 

D
P

W
H

 

Minimal 
increase in 
operations 
such as 
design of 
dams or 
technical 
assistance 
local 
government 
units or 
national 
agencies 

Minimal 
additional 
manpower 
needed 

Minimal 
augmentatio
n of budget  

Design of dams 
and other 
water 
resources 
facilities 

2 Acceptable 

N
IA

 

Decrease in 
irrigated 
areas and 
cropping 
intensity due 
to decrease 
in water 
supply   

May be 
blamed for 
the 
insufficient 
irrigation in 
service areas 

Decreased 
budget to 
support its 
operations 
due to higher 
cost of 
irrigation 
projects and 
decrease in 
collections of 
irrigation fee 
(may need 
additional 
subsidy from 
the 
government) 

Watershed 
protection and 
management, 
planting of 
agroforestry 
tree species 
that have long-
term 
mitigation on 
water shortage, 
programs are 
needed to 
provide 
farmers with 
drought 
resistant crops 
with high 
yields 

3-4 Unacceptable 

N
E

D
A

 

More 
frequent 
formulation 
of 
rehabilitatio
n and 
recovery 
plan   

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Roadmap to 
Address the 
Impacts of El 
Nino 

- Unacceptable 

D
IL G
 

Regular All DILG Minimal Assessment 5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degre
e of 

Impact 

Risk 
Perception 

operations 
will be 
hampered; 
officers will 
concentrate 
on the 
monitoring 
of actions 
taken by 
local 
government 
units and the 
impacts of 
the disaster 

officers from 
regional 
officers will 
go to field 
offices to 
augment 
personnel 

funds are 
provided by 
the central 
office for 
disaster 
operations, 
cooperation 
with funding 
agencies and 
other 
institutions 
to fund 
capacity 
development  

and evaluation 
of program/ 
project impacts 
for 
improvement, 
capacity 
enhancement 
of local 
government 
units on 
disaster risk 
reduction and 
climate change 
adaptation (e.g. 
GIS training, 
LCCAP 
formulation, 
interpreting 
multi-hazard 
maps, 
contingency 
planning), 
community 
based disaster 
risk 
management, 
management of 
the dead and 
missing, 
integrating 
climate change 
adaptation and 
disaster risk 
reduction in 
local 
development 
planning, 
development of 
incidence 
command 
systems, 
climate change 
tagging, 
bottom up 
budgeting,  

O
C

D
 Close 

monitoring 
with the 

Normal 
render of 
duty at the 

Budget will 
come from 
the disaster 

Information, 
education and 
communication 

4-5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degre
e of 

Impact 

Risk 
Perception 

Department 
of 
Agriculture 

operations 
center, alert 
status will 
depend on 
the extent of 
the effects of 
drought 

risk 
reduction 
management 
fund, quick 
response 
fund, and 
regular fund 

campaign on 
drought events, 
its effects, and 
adaptation 
strategies 

 

Annex 6.2.2 Impacts of Strong Wind Events 

In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

L
G

U
 

Massive 
response 
operations 
with the help 
of other 
agencies and 
stakeholders 

Need to be 
augmented 

5% local 
disaster risk 
reduction 
and 
management 
fund 

Information 
and education 
campaign (TV, 
Print, Radio, 
Social Media), 
non-
structural 
mitigation, 
preemptive 
evacuation, 
preparedness 
plans  

4 Unacceptable 

N
IA

 

Decrease 
yield of crops 

Minimal effect Decrease in 
collections, 
may need 
higher 
subsidy from 
the 
government 

More 
programs are 
needed to 
help farmers 
recover from 
crop losses 

2 Unacceptable 

D
E

N
R

 

Increased 
activities for 
the conduct 
of inventory 
of damage to 
plantations 
and natural 
resources 

Need to 
augment 
manpower 

Need to 
increase 
budgetary 
requirement
s 

Increase in 
rehabilitation 
and 
restoration 
measures for 
affected 
public lands 

3  Unacceptable 
(mitigation 
measures 
needed) 

N
E

D
A

 

More 
frequent 
formulation 
of 
rehabilitation 
and recovery 

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Minimal 
(since NEDA 
is not a 
frontline 
agency) 

Rehabilitation 
and recovery 
plan for 
typhoon 
affected areas 

- Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

plan   

D
IL

G
 

Regular 
operations 
will be 
hampered; 
officers will 
concentrate 
on the 
monitoring of 
actions taken 
by local 
government 
units and the 
impacts of 
the disaster 

All DILG 
officers from 
regional 
officers will 
go to field 
offices to 
augment 
personnel 

Minimal 
funds are 
provided by 
the central 
office for 
disaster 
operations, 
cooperation 
with funding 
agencies and 
other 
institutions 
to fund 
capacity 
development  

Assessment 
and 
evaluation of 
program/ 
project 
impacts for 
improvement, 
capacity 
enhancement 
of local 
government 
units on 
disaster risk 
reduction and 
climate 
change 
adaptation 
(e.g. GIS 
training, 
LCCAP 
formulation, 
interpreting 
multi-hazard 
maps, 
contingency 
planning), 
community 
based disaster 
risk 
management, 
management 
of the dead 
and missing, 
integrating 
climate 
change 
adaptation 
and disaster 
risk reduction 
in local 
development 
planning, 
development 
of incidence 
command 
systems, 
climate 

5 Unacceptable 
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In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

change 
tagging, 
bottom up 
budgeting,  

O
C

D
 

Extensive 
render of 
duty to 
establish 
incident 
command 
posts and 
emergency 
operations 
center, 
heightened 
alert status 
(red alert), 
convening of 
member 
agencies to 
conduct pre-
disaster risk 
assessment 

Augmentation 
of personnel 
from other 
regional 
offices on a 
worst-case 
scenario, 
render of duty 
of member 
agencies at 
the 
operations 
center, 24 
hours render 
of duty for the 
alerting team 

Budget will 
come from 
the disaster 
risk 
reduction 
management 
fund, quick 
response 
fund, and 
regular fund 

Provision of 
capacity 
enhancement 
(e.g. 
contingency 
planning 
formulation 
workshops), 
provision of 
technical 
assistance 

3 Unacceptable 

 

Annex 6.2.3 Impacts of Storm Surge Events 

In
st

it
u

ti
o

n
 

Impacts 

Operations/ 
Services 

Human 
Resources 

Budget 
Projects/ 
Programs 

Degree 
of 

Impact 

Risk 
Perception 

D
P

W
H

 

Minimal 
operations 

Minimal 
additional 
manpower 
needed 

Minimal 
augmentation 
of budget  

Design of 
breakwater 
along Agno 
River and 
coastal areas 

2 Acceptable 

 

Annex 6.3 Risk Treatment and Adaptation 

Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

All Risks Formulation of 
a rehabilitation 
and recovery 

Short-
term 

₱ Moderate Moderate Should Involve 
the restoration of 
people’s 
livelihood, 
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Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

plan that  business 
activities, shelter 
and settlements, 
infrastructures, 
and social 
services. 

Should improve 
public-private 
partnership on 
rehabilitation and 
recovery efforts 

Drought Mega-dam Medium-
term 

₱₱₱ High Low Should be able to 
retain flood 
waters while 
serving as a 
reservoir for 
water to be 
distributed for 
agricultural, 
fisheries, and 
domestic uses 

Floods Mega-dam Medium-
term 

₱₱₱ Moderate Low Should be able to 
retain flood 
waters while 
serving as a 
reservoir for 
water to be 
distributed for 
agricultural, 
fisheries, and 
domestic uses 

Floods Rehabilitation 
and 
improvement 
of vegetative 
cover in the 
river basin 

Short-
term 

₱₱ Moderate High It cannot stop 
flooding but it can 
reduce the 
incidence of 
disastrous floods 

Floods  Small Water 
Impounding 
System 

Short-
term 

₱₱ Moderate High Include the 
assessment of 
intangible 
benefits such as 
avoided adverse 
impacts, or lower 
threshold for the 
economic rate of 
return 

Floods  Small Water Short- ₱₱ High High Include the 
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Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Impounding 
System 

term assessment of 
intangible 
benefits such as 
avoided adverse 
impacts, or lower 
threshold for the 
economic rate of 
return 

Floods Multi-hazard 
monitoring and 
forecasting 
system 

Short-
term 

₱ Moderate High It will inform 
evacuation of 
local communities 

Landslide Use of cement 
blocks for slope 
stabilization 

Short-
term 

₱ High High  

Landslide Consider use or 
adaptation of 
minimal earth 
moving 
projects (e.g. 
cable cars 
instead of 
roads)  

Short-
term 

₱₱ High High  

Landslide Conduct 
environmental 
account studies 
of the Agno 
River Basin  

Short-
term 

₱ Low High  

All Risks Updating the 
Comprehensive 
Land Use Plans 
of Local 
Government 
Units while 
incorporating 
climate change 
adaptation and 
disaster risk 
reduction 
(Mainstreaming 
of CCA/DRR in 
local 
development 
planning) 

Short- 
term 

₱ High High  

Landslide 
and 
Floods 

Installation of 
Early Warning 
Systems in 

Short-
term 

₱ High High  
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Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

landslide and 
flood prone 
areas 

Floods Building of 
Flood Control 
Structures 

Short-
term 

₱₱ Moderate High  

Floods Desilting and 
dredging of 
waterways 

Short-
term 

₱₱ Moderate Moderate  

Landslide Slope 
stabilization 
(e.g. riprap, bio-
engineering 
structures) 

Short-
term 

₱ High High  

Floods Repair of 
existing 
structures 

Short-
term 

₱ Moderate High  

Storm 
surge 

Construction of 
breakwater 
structures 
along the Agno 
River Delta 

Short-
term 

₱ Moderate High  

Drought Rain water 
harvesting 
systems 

Short-
term 

₱ Moderate High Currently being 
practiced in some 
areas 

Drought Establishment 
of tree 
plantations 
with drought 
resistant 
species 

Short-
term 

₱ Moderate High Currently being 
practiced in some 
areas 

Strong 
winds 

Planting of 
deep-rooted 
and resilient 
trees as wind 
breaks 

Short-
term 

₱ Moderate High Currently being 
practiced in some 
areas 

Strong 
winds 

Trimming and 
pruning of trees 
prior to 
typhoons 

Short-
term 

₱ Moderate High Currently being 
practiced in some 
areas 

Landslide 
and floods 

Identifying, 
mapping and 
IEC of hazard 
prone areas 

Short-
term 

₱ Moderate High  

Floods Research, Short- ₱₱ Moderate High Collection of 
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Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

and 
Drought 

 

 

development, 
testing, demo, 
and 
dissemination 
(IEC) of climate 
resilient fishery 
technologies to 
mitigate losses 
for fish farmers  

term feedback from 
fish farmers 
should be 
included 

Note lessons 
learned 

Assess damage 
cost to salvage 
cost of fish 
production areas 

Evaluate impact 
and cost-
effectiveness of 
technologies 

Strong 
winds, 
Landslide, 
and 
Drought 

Capacity 
development of 
local farmers 
on climate 
adaptation  

Short-
term 

₱ Moderate Moderate Include using 
indigenous 
farming 
knowledge and 
technologies 

Coordination and 
collaboration 
with local 
government units, 
government 
agencies, non-
government 
organizations, 
academic 
institutions, and 
civil service 
organizations 

Continuous 
monitoring and 
supervision of 
farmers involved 

Include 
development of 
entrepreneurial 
capability 

Flooding Ilog Ko, Bilayen 
Tan Aroon ko 
Project 

Short-
term 

₱ Moderate High It is already being 
implemented and 
multi-awarded 

Reduced the 
height of flooding 
especially along 
Agno and 
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Risk 
Event 

Adaptation 
Measure or 

Risk 
Treatment 

Time 
Frame 

Cost 
Effective-

ness 
Accepta-

bility 
Comment/ 
Evaluation 

Sinocalan rivers 

Floods 
and 
Landslide 

Capacity 
Building and 
Enhancement 
of Local 
Government 
Units 

Long-term ₱ High High Should also 
include 
coordination and 
provision of 
technical 
assistance by 
national agencies 

All Risks Information, 
Education, and 
Education 
Campaign on 
Disaster Risk 

Long-term ₱ High High Using TV, radio, 
print, social 
media 

All Risks Increased 
coordination of 
Local 
Government 
Units and 
government 
agencies on 
disaster 
response and 
disaster risk 
reduction  

Long-term ₱ High High Strict monitoring 
of effects of 
disasters 

Landslide Tree planting 
and nursery 
establishment 

Short-
term 

₱ Moderate High Continuous 
monitoring 
should be 
conducted 

Should be a multi-
stakeholder 
initiative 
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Annex 7. Phase 1 Review of the Regional Technical Working Group 

Concerns Answers/Recommendations 

Moises Butic (DENR Apayao): 

I may not be concerned in the Agno River 
Basin, but noticed on the slide of Dr. Galang 
on heavy metals. I am worried since the 
slide showed 100%. What does that mean? 

Dr. Marco Galang (UPLB): 

If we look at the slide, it shows the 
compliance rating of certain rivers. 
Basically, compliance rating means that a 
collected sample passes water quality 
standards. A 100% compliance rating 
implies that all the samples collected and 
tested for a water body passed the 
standards. Higher values mean better 

water quality. The source of this is EMB. 

Jonathan Maestro (DOST R2): 

I would guess that the methods and 
procedures for developing the masterplan is 

similar for the Cagayan River Basin and the 
Agno River Basin, am I right? 

Dr. Marco Galang (UPLB): 

Yes, that is correct. The procedures are 
similar. 

Jonathan Maestro (DOST R2): 

I would just like to point out that with all the 
strategies and projects, when can we say 
that we have attained the Vision? Because if 
we have a vision, is must be the state which 
we want to achieve in the future. So, when 
can we say that we have attained it and 
what indicators should we consider, bearing 
in mind the strategies and interventions? 

Dr. Dixon Gevana (UPLB): 

What we’re presenting here are just 
broad strokes. We are presenting a 
concept on how we would approach the 
problems in the river basin. The next step 
would be to put in the details in the 
strategies and we would need you help in 
there. In order to achieve this vision and 
even our goals, we should first determine 
the priorities. We should also determine 

if these are short term, medium term, or 
long term strategies and projects, and 
even the budgeting and possible sources 
of funds. Only then could we identify 
what we could achieve in the short, 
medium and long terms. So right now 

everything is still abstract, but we will be 
able to put the details in the next phase.  
 
Dr. Marco Galang (UPLB): 

Sir in my opinion, the Vision is there as 
the ideal. And you can accomplish that 

Vision once everything that is set as a 
goal or objective and their activities has 
also been accomplished, which is really 
difficult to do. Then again, when we set a 
vision, we set what we want to happen 
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and all the goals, strategies, objectives 
and interventions under each theme 
would support the vision in the hope that 
when each theme would contribute to 
that vision. Meaning, in order for us to 
reach our vision, we must accomplish all 
the activities set under the short, medium 
and long term. Of course, when it comes 
to implementation, we may have certain 
limitations. The plan is there to guide us 
but it is not bullet-proof, which is why 

each plan has a feedback mechanism. But 
when we have accomplished all the goals 
and objectives in each thematic area, 

then can we achieve the vision for the 
river basin. 

Elmer Castanedo (NVSU): 

I suppose this would be the same for 

Cagayan River Basin. Regarding the 
presentation of the municipalities that are 
expected to be inundated on the baseline, 

2020 and 2050, I would have liked to see 
how many hectares would be inundated in 
each municipality for each scenario. 

Dr. Marco Galang (UPLB): 

Thank you for your suggestion. We will 

do that. Since we have the extent of the 
flood, we can easily overlay that to the 
municipalities using GIS to compute for 

the inundation area for each 
municipality. 

Ricks (NEDA R1): 

I have three questions: 

1. Have you considered including 
forecasted episodes of El Niño and La 
Niña for 2020 and 2050? Because as I 
know, these are affected by climate 
change and may affect your maps. 

2. Are your flood maps exclusive of Agno 
River flooding? How about the other 
river systems that may contribute to 
higher floods in the area? Since there 
are other major river systems near the 
Agno River it may have a higher impact 
on flooding if you overlaid it to the 
area. 

3. In relation to the question from DOST, 
maybe it would be better if you could 
formulate a logical framework for the 
masterplan since it would include all 
the details like the impacts, indicators, 
lower level activities, and even the key 
assumptions and so on. 

 

Dr. Marco Galang (UPLB): 

So, he had raised three concerns: 

1. In regards to integrating the El Nino 
and La Nina events in the mapping, 
we are currently doing it. To be 
honest we are still waiting for the 
updated climate projections from 
PAGASA, we were hoping to receive 
it before our deadline but we were 
not able to get it. 

2. As far as I know, the modeling team 
for flooding considered the entire 
watershed or river basin rather than 
a sub-basin scale. So, that map had 
already considered all the river 
systems in the river basin even the 
upstream tributaries.  

3. The logical framework will be part of 
the Phase 2 outputs. I think that the 
Phase 2 outputs will be more 
meaningful to you since the Phase 1 
is more on updating of the river 
basin profile. We’re just showing you 
what we have accomplished for the 
1st Phase using all the data we 
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collected. And I think all the meat for 
the master plan is the Phase 2.  

Dawn Fernando (OCD CAR): 

Basically, most of my comments will be on 

the DRRM context especially that DRRM is 
one thematic area. We just want to have a 
uniformity of terms since you have terms 
there like disaster risk management and 
disaster risk and hazard management. Since 
we are using RA 10121 as the legal basis we 
should use DRRM. I hope this will also apply 
to the Cagayan River Basin. For terms such 
as hazard mitigating, what does it really 
mean? Since in DRRM what we mitigate is 
the effects. Also, we don’t actually use 
anthropogenic in DRRM we use human-
induced. 

Dr. Marco Galang (UPLB): 

Thank you for the comment. We’ll make 

sure that our terms are consistent with 
the RA 10121. 

Vilma Garcia (DENR R3): 

The presentation with regards to water 
resource is good. Actually, three weeks ago, 

the NWRB had a presentation regarding the 
results of the water resources study they 
conducted in the Agno River Basin. I just 
want to know if you have taken the full 
results of the NWRB water resource study 
so that it could be incorporated in the 
master plan. It is very comprehensive so it 
would be a good input. 

Dr. Marco Galang (UPLB): 

Who can we contact in the NWRB? The 
last time we contacted them they said 

that it still was not available. We will try 
to contact them again to see if we could 
get access to the information.  

 

Hazel Tuprio (MGB R1): 

Regarding the hazard maps, why not try to 

refer to the 1:10,000 scale geo-hazard maps, 
which is a national project of the DENR. It 
could help identify the specific sitios and 
barangays that are directly affected by 
specific hazards. 

Dr. Tiburan, Jr. (UPLB): 

If we can get hold of the GIS files, we can 

compare with what we have. It would be 
better if we have the shapefiles so that 
we could process and derive useful 
information from it. The one used in the 
master plan is the IFSAR data from 

NAMRIA, and we tried to incorporate 
analytical hierarchical process which 
ranks causal factors. For the landslides, 
we have Dr. Eslava from the School of 
Environmental Science and Management 
who is also a geologist. If we could get a 

hold of the 1:10,000 maps we could 
compare the outputs. 

Lenin Cabalu (DPWH Tarlac 1st DEO): 

Could we integrate in the masterplan 

Dr. Marco Galang (UPLB): 

The structures will be part of the 
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megastructures, if we should as retarding 
basin or reservoir to minimize flooding? 
Also, did the flooding simulation consider 
the effect of the structures? 

interventions which will be detailed in 
Phase 2. 

Roger Luyun (UPLB): 

The flooding simulation was done by civil 
engineers using HEC-RAS I believe it is 
without interventions we still have to 
double check. I think at the time it was 

made, data was lacking. Nevertheless, 
your suggestion is well taken and we’ll 
definitely be looking into that.  

Alexius Academia (NIA R3): 

I’ll just add something to what Mr. Lenin 
said. We have a few SWIPs in our area which 
are dry during the dry season and become 
filled up in the wet season. This can affect 
flooding since some water will be 

impounded. Also, can we have raw data on 

the detailed boundary of the RB and how 
can we get it? On our part, how can we 
contribute to the study and what kind of 

data can we provide to help accomplish this 
study? 

Roger Luyun (UPLB): 

The NIA we used were taken from the 
central office. This includes areas 
irrigated, dams, approved water rights 
(NWRB), area of irrigable areas and the 
increase of irrigation over these areas for 

the past several years. We have included 

all of these in the analysis. What we lack 
is the actual plan per region, which is 
more comprehensive. If you have those 

types of data, we could be more accurate. 
For the SWIP we have the locations of 

SWIPs from BSWM but if you have more 
comprehensive data for both current and 
proposed SWIPs, we can integrate it in 

the plans. 

Dr. Marco Galang (UPLB): 

With regards to the watershed boundary, 
at the end of the project in October 
everything will be available even the map 
atlas and database which will be 
transmitted to the RBCO of DENR. 

Moises Butic (DENR Apayao): 

Can we show the 2050 scenario of flooding? 
It is because I am wondering why Laoac is 

not in the list of inundated municipalities 
since I know it is almost in the same 
elevation as Urdaneta and Villasis but both 
Urdaneta and Villasis is in the list. The 
hazard map of the MGB might be a newer 

version/projection. 

Engr. Cesar Cabansag (DENR R1): 

Laoac is actually outside the river basin. 
There is also a dike there that divides the 

river basin. 

Engr. Cesar Cabansag (DENR R1): 

Sedimentation is an issue in the uplands 
because shortens the lifespan of dams. Has 

Dr. Marco Galang (UPLB): 

Thank you, sir. We have a section on 
erosion, and I think it is also captured by 
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the study identified the sources of 
sedimentation in the area? San Roque has a 
study on sedimentation before but it was 
not forwarded to the agencies. If we could 
integrate this in the plan, then it would help 
us plan the interventions to tackle 
sedimentation. In fact, Pangasinan in also 
affected by sedimentation making the rivers 
shallower and more prone to flooding.  We 
have a copy of the report from San Roque, 
but I don’t know if we are authorized to 

disseminate it. It seems that is was not 
captured in the study. We should try to 
contact San Roque for inputs. The BSWM 

also has land degradation studies which are 
very detailed throughout the Philippines. 
Also in the DENR, we are told to focus our 
reforestation in recharge areas, so it would 

be better if these were identified. Actually, 
in Pangasinan we are having problems with 
water and I think that our area is already 
affected by salt water intrusion. I think it 

was not reflected here. This is why the 

NWRB data is very important for the master 
plan. It would be a waste if we are not able 
to integrate it.   

the land cover and the soil erosion index. 
We will also try to contact San Roque 
regarding the study. Actually, when we 
presented to the RBCO, we have 
highlighted the need for data, the need 
for information. The more data you 
throw to us the more we could 
incorporate these things. Again, if you 
have more data you could throw to us, 
we’ll accept it wholeheartedly so that we 
could incorporate your concerns in the 

plan. We have been to a lot of offices and 
agencies to ask for data even at the 
provincial level. The bottom line here is, 

we have found data, we have visited 
agencies, and gathered data. But these 
are only the data given by different 
agencies. 

Engr. Cesar Cabansag (DENR R1): 

I think we should include this problem in 
the final report for the RBCO.  The difficulty 

of obtaining relevant data from other 
agencies which makes integrated planning 
very difficult. Because other government 

agencies don’t like to share their 
information.  

Dr. Marco Galang (UPLB): 

Yes, but maybe this will also be in the 
scope of the freedom of information.  

Jimmy Santos, Jr. (DENR R1): 

We have breezed through your report and 

most of your data are presented very 
generally your data. For example, your 
tenurial instruments are only presented by 
year. We want it to be very specific like by 
region because these data are very critical 

for crafting specific programs and projects 

of each agency. Also in Agno, we are creating 
an interagency coordinating body through a 
Memorandum of Cooperation. In this MOC 
there were only 4 thematic areas identified, 
but in your presentation, there is an 
additional thematic area dealing with the 

Dr. Marco Galang (UPLB): 

We based this on the RBCO’s outline, but 

if you will look at other master plans, 
economic is always included. I don’t 
know what its implications will be on 
your MOC. 
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socio-economic. I don’t know if we have to 
revise the MOC to capture /include this 
thematic area. 

Engr. Cesar Cabansag (DENR R1): 

I know that the DPWH has a masterplan for 

flood control. They have a plan for Agno, 
there is even an Agno River Flood Control 
Office in Rosales Pangasinan. But at least we 
can incorporate their historical data on 
flooding and their heights. I think that the 

interventions of the DPWH are all based in 
their masterplan it would be a shame if we 
were not able to integrate it and their study 
on flooding in the masterplan. We tried to 
find a copy of the plan before but we were 
not able to because it was said to have been 
lost due to floods in the DPWH offices. At 
least we should plot the flood interventions 

of the DPWH on a map. 

For. Nico Almarines (UPLB): 

Actually, we went to the DPWH and they 

said the same thing. But they had some 
incomplete hardcopies of the master 
plan. We managed to get a complete copy 
from JICA but this was the 1990’s 
version. I think the DPWH had updated it 

somewhere early 2000. We were able to 
get only a printed slide of the 
interventions in the master plan. 

Moises Butic (DENR Apayao): 

Have you heard of the bulk water project in 
Baguio, Benguet? It might be a crazy idea 
but it is a possible option for solving floods 

and retaining water. 

Dr. Marco Galang (UPLB): 

Ah, so it’s a project idea. Like the idea for 
Sierra Madre to provide water for Metro 
Manila. Again, the bottom line here is, we 

have looked and collected for data, we 
have visited agencies and offices, and the 
data we gathered were incorporated in 

the masterplan. If you have data that 
could be useful for the planning process, 
we’ll try incorporate it in the plan 
because we are really limited with what 
we know and what we have based on the 

data we collected from different agencies. 

Engr. Cesar Cabansag (DENR R1): 

Have you incorporated in the flood model 
the effect of rainfall resulting to flooding in 

an adjacent basin since the watershed 
divide is only a few meters high near the 

floodplain? For example, if there is flooding 
in Urdaneta, will it breach the basin? How 
will it affect the flooding in the basin? 

Roger Luyun (UPLB): 

If the rainfall is outside the basin it will 
only enter the basin through the 

groundwater. 

Dr. Marco Galang (UPLB): 

It cannot be factored in the model. It is 

one of the limitations of the model 
because the Agno River Basin is the 
working unit for the model. 

Engr. Friligiana (DPWH R1): 

Have you consulted with Agno River UPMO 
whose office is in Rosales, or Flood Control 

Dr. Marco Galang (UPLB): 

We already have the JICA masterplan but 
we are taking notes of your suggestions. 
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and Sabo Engineering Center in Pasig with 
regards to the DPWH Agno River Flood 
Control Masterplan. They have data about 
that floods but I am not sure about the 
masterplan. About the possible breach from 
other river basins maybe it should be 
considered in the design, like having an 
additional allowance of 10% to the 
computed streamflow due to climate change 
and climate impacts. 

Have you looked at the river mouth of the 

Agno River the narrowing or blockage of the 
river mouth may also contribute to 
flooding?  

Roger Luyun (UPLB): 

Yes, sir, it is included because we’re using 
the cross-sections of the rivers. Usually in 
the floodplains when velocity of the 
water starts to slow, the suspended 
sediments have a tendency to settle so 
the capacity of the river will decrease. So, 
when you reach the delta there is a 

higher tendency for floods to breach the 
riverbanks, depending on the river 
discharge. What we used is the existing 

DEM which would incorporate all of 
these. What we lack is the historical 
cross-section or bathymetry to quantify 
the change in storage due to 
sedimentation. The data and model limits 

us to the existing cross-section and the 
existing structures. If the discharge 
would exceed the stream capacity then it 

will flood, and if we are looking at 10-
year, 50-year or 100-year floods which 
will highly exceed normal rainfall given 

that scenario, we would expect to have 
an engineering intervention to reduce its 
effects. 

Engr. Cabansag (DENR R1): 

Structures that are hindering the free flow 
of the water should be identified. I think the 
DPWH’s strategy is to divert the flow to a 
retarding basin in Tarlac in Camiling and 
Moncada, which people from Region 3 don’t 

like because they are affected. I don’t know 

what should be our strategy to address 
flooding in that area. What is really the 
DPWH strategy on flooding in Agno? What 
plans under JICA are done and are not, we 
should know if flooding could be addressed 
flooding. The DPWH should be a major 

For. Nico Almarines (UPLB): 

You’re right sir. The diversion of water to 
the Poponto swamp is part of the JICA 
masterplan. When we had talked to one 
of the engineers of the Agno River Flood 
Control Project, they were still basing 

their interventions on the JICA 

masterplan, they were just updating the 
flood inundation modelling. 

Yes, the DPWH should be a key 
stakeholder in addressing flooding in the 
ARB. 
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player to address the flooding. 

Engr. Friligiana (DPWH R1): 

Does that mean that the flood maps you 
presented earlier do not incorporate the 
rate of lahar accretion in the riverbeds? 

Dr. Marco Galang (UPLB): 

No, what we used is the current DEM and 
there is no data on accretion so that we 
can adjust the cross-section. It is just a 

matter of adjusting the cross-section if 
there is a dike or other structure it is also 
captured by the cross-section in the DEM.  

 Dr. Tiburan Jr. (UPLB): 

There is an ongoing Phil-LiDAR program 
implemented by state universities and 
colleges. What we are using now IFSAR is 
high resolution for a DEM is about 
5mx5m, but LiDAR is even higher maybe 

1m or less in resolution. It would be 
better if the LiDAR is completed and we 
could to get a hold of it since it would 
give us more accurate inundation areas 

at different flood events. NAMRIA is also 
coming up with their updated 2015 land 

cover data and they are on the process of 
updating it and may be available in 2017. 
What we are using is from NAMRIA is the 

latest from 2010. When we have the 
updated data then it would be easy to 
update the models. Our key constraint is 

the availability of data. Hopefully the FOI 
will help us with that. We also have 
Geoportal, but up to now you can view it 
but you still need to request from 
individual data. 

DENR: 

Sir, this is the final output of phase 1, can we 
present this in RDC secom? Because 
masterplan is very critical to be presented 

so that they will be informed in RDC of all 
the regions. At least in the Sectoral 

Committee (SECOM) of the RDC. 

Dr. Marco Galang (UPLB): 

Depending on the RBCO, maybe we’ll 
present it in the end of the project when 
we have finalized our draft outputs. 

Engr. Cabansag (DENR R1): 

We want a masterplan that will really be 
implemented. The only way to make sure it 
is implemented is to get the support of the 
agencies, LGU’s, and stakeholders. We want 
to convince them that the interventions 

should be in line with the masterplan. And 

Dr. Marco Galang (UPLB): 

I think that we will be presenting in the 
RDC but we are dependent on the RBCO. 

Dr. Tiburan (UPLB): 

Thank you. We will convey your 
suggestions to the project leader as well 
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the only way to convince them is to inform 
them first about the masterplan. The RDC is 
the entry point for the support of the 
government agencies. Maybe we can even 
synchronize their available times of the 
RDCs to have one presentation. 

as the RBCO. Actually, we have presented 
it to RCSD in the initial stage of project. 
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Annex 8. Phase 1 Review of the National Steering Committee 

 Comments/Concerns Answers/Recommendations 

 No modeling for the 1 yr. flood 
return period 

 Consider the changes in the 
schedule for the spilling of the dams. 
This will fill up the flood plains. 

 The design of Agno river flood 
management is in economic basis. 
Consider retro-fitting the dams. 

- Return to drawing board and 
consider the river bank 
capacity for flood inundation. 

 Identify the economic activities in 
the basin (existing) 

 Consider as well the changes and the 
DPWH proposed retarding basin 

 

 Include the coastal management - Under the wetland 
management 

 Logical Framework in the 
presentation 

 Present the area that is degraded. If 
there are strategies, present it as 
well. 

 Present the strategies; institutional 
mechanisms; desertification and 
land degradation;  
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Annex 9. Phase 2 Review of the Regional Technical Working Group 

Issues and Concerns Response 

Jimmy Santos (DENR-R1): 
Thank for UPLB for conducting this 
presentation of the masterplan Agno, even 
though our invitation was in short notice. 
Just a point of clarification, the mission 
presented for the master plan includes: 
“ensuring welfare and rights of the people 
with purposive regard for the indigenous 
peoples”. However, in the proposed 
activities, not much of the projects focused 
on the IPs. Although two activities 
included them; the Livelihood 
Development for Minority and 
Marginalized Sectors; and the Gender 
Equity and Social Inclusion Project. I 
would like to suggest if we could have 
projects more specific to the IPs and have 
NCIP as a partner agency. 
 

Dr. Margaret Calderon (UPLB): 
If we see the need to create a new separate 
project for the IPs, and if there is a need to 
develop and update the Integrated 
Ancestral Domain Sustainable 
Development and Protection Plans 
(ADSDPP) in the Agno River Basin Project 
then we could also have that in order to 
address your concerns.  
 
Dr. Marco Galang (UPLB): 
Thank you, sir. We will also take note of 
the comment to explicitly indicate the 
NCIP as a possible implementing 
institution in relevant projects. I would 
also like to point out that the IPs are also 
involved in the Conservation Forest 
Villages (CFV) Project. We appreciate your 
suggestions. 
  

Maricel Caleja (DSWD-FO1): 
This is regarding the relocation project 
where high risk households need to be 
relocated to safer resettlement sites. 
DSWD was missing in the implementing 
agencies. That’s one of our thematic areas 
in the DSWD: “temporary, safe, and 
permanent shelter homes”. The relocation 
sites should be cleared by the Mine and 
Geosciences Bureau (DENR-MGB); they are 
a partner in such projects. The National 
Housing Authority (NHA) is also a partner 
in housing development. We should also 
include NEDA and DBM. We also have the 
core shelter assistance project, amounting 
to a maximum of PhP 160,000. The Local 
Government Units (LGUs) will donate or 
purchase the lot; the NHA will be 
responsible for the site development; and 
the DSWD will be responsible for the 
construction materials. This will be 
transferred to the neighborhood 
assistance shelter association. Lastly, for 
the livelihood projects, the DSWD provides 
medium to long-term sustainable 
livelihood programs; this includes 
cooperatives for fisher folks. We should 
also include literacy rate as an indicator in 
the for economic development because we 
consider education to be very important in 

Dr. Marco Galang (UPLB): 
Okay, Ma’am. We’ve already included 
them. Thank you very much for your very 
good suggestions. 
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the poverty reduction projects of the 
DSWD. Thank you. 
 
Milagros Delarosa (DA-R1): 
We forgot to include the Department of 
Agriculture (DA) in the Irrigation 
Development Project. Just to inform 
everyone, the DA is also implementing 
irrigation facilities like small farm 
reservoir (SFR), and small-scale irrigation 
projects (SSIP). Also, this may not be my 
concern, but is anyone here from EMB 
Region 1? None? I would like to see the 
breakdown of the costs for the Materials 
Recovery Facilities (MRF) and sanitary 
land fill (SLF), is it for all the cities and 
municipalities in the Region 1 or in the 
Agno River Basin (ARB)? Why I the 
number of MRF and SLF less than the total 
number of municipalities in the river 
basin? Do we already have proposed sites 
for the MRF and SLF? Most of the problems 
faced by municipalities in this regard is the 
sites or location of SLF and MRF. I would 
like to suggest if we could do a legislation 
to cluster these facilities instead of 
constructing them for all cities and 
municipalities. 
 

Dr. Marco Galang (UPLB): 
Yes, we are taking notes of your 
comments. Everything has been noted. The 
breakdown of the expenses for MRF and 
SLF can be seen in the slide. No sites have 
been identified yet, but we will try to 
include the identified sites for the MRF and 
SLF in the ARB. As far as I know the SLF 
are clustered. However, even though these 
facilities may not be located in all cities 
and municipalities, it would require the 
involvement of all the cities and 
municipalities so that all the wastes will 
end up in these facilities. Thank you, 
ma’am. 

Jimmy Santos (DENR-R1): 
This is just a follow-up for the MRF. How 
did you come up with the PhP 3,000,000 
costing for the MRF, and even the SLF? Are 
those municipal or barangay MRFs? We 
have an interagency coordinating body in 
Region 1, 3 and CAR and the Memorandum 
for Cooperation has already been 
approved by most of the involved agencies 
and LGUs. We will be cascading the 
masterplan outputs to the involved 
agencies and LGUs so it can be 
incorporated into their workplans.  
 

Dr. Perlie Velasco (UPLB): 
Good afternoon. This is just a master plan 
but the design of the MRF would depend 
on the population density of the area, so 
our clustering would depend on that; this 
is also the same for the design of the 
sanitary landfill. As for the site 
identification, I am not sure it is possible 
within the constraints of the project, but it 
will help us a lot if you could help identify 
where these facilities are needed most. For 
the PhP 3,000,000 cost, includes the 
structure and equipment for the 
processing and recovery wastes.   
 
Dr. Marco Galang (UPLB): 
Maybe we could put these details in the 
plan, although we already have some 
write-up pertaining to this. Thank you 
very much. 
   

Moises Butic (CENRO Apayao): 
This is just a reaction to the cost of the 

Dr. Perlie Velasco (UPLB): 
Incineration and incinerators are 
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MRF, since in Apayao we recently released 
300,000 each for two MRFs in Apayao. 
However, costs may be lower for rural 
municipalities compared to denser areas. 
Anyway, could you include the Department 
of Interior and Local Governance (DILG) as 
a partner agency for the projects in the 
cross-cutting theme because in the rural 
development framework of the Seal of 
Good Local Governance they monitor 
annually the progress in various spheres 
including environment, health, social, 
economic, etc. With regards to the 
presentation of Dr. Galang, I am convinced 
that R.A. 9003 is not closed to incineration 
since it included the waste-to-energy 
concept. Someone once told me that 
incineration is not really prohibited in R.A. 
9003; cement plants in Bulacan use waste 
materials like rice hulls as feed in their 
factories. However, when we present this 
in a public consultation there might be 
some NGOs opposed to this. Although, this 
is also being done in Singapore and South 
Korea, where they even recover some 
precious metals. We can’t seem to handle 
our solid waste problem so we might as 
well use other ways to make economic use 
of waste. Well, you also mentioned the 6 
water treatment plants (WPT) for Agno, 
and 20 decentralized wastewater 
treatment systems. Where do you intend 
to place these WTP? I suggest to cluster 
them in highly urbanized areas like 
Urdaneta, then the 40 DWTS should be 
distributed in the smaller municipalities to 
be cost-efficient. This will help reduce 
pollution in the Lingayen Gulf. Thank you. 
 

prohibited in R.A. 9003. However, there 
are multiple methods of waste-to-energy 
like pyrolysis and gasification. New 
Implementing Rules and Regulations (IRR) 
will be issued which will include 
guidelines for implementing waste-to-
energy facilities. We need these guidelines 
since, we are beginning to move from 
sanitary landfills to waste-to-energy 
facilities. The only issue here is that the 
exhaust or emissions from these facilities 
should be non-polluting. As for the 
wastewater facilities, these are usually 
located in the outfalls – the lowest points 
in the area – before it is released into lakes 
or bodies of water.  

Rogelio Lico Jr. (DENR-R3): 
This is regarding the Conservation Forest 
Villages Project (CFV) in relation to the 
Forest Landscape Restoration (FLR). As I 
understand, landscape restoration covers 
all the ecosystems in the area where 
reforestation or assisted natural 
regeneration, etc. can be applied. So, how 
is the CFV different from current 
agroforestry systems and CBFMA? Do we 
need to separate it from the FLR Project, or 
can we integrate it as a component of FLR? 
 

Catherine de Luna (UPLB): 
Good afternoon. It is correct that CFV can 
be done in areas where FLR is supposed to 
be done. What is unique about CFV is that 
we work with people, and in areas 
inhabited by people. We train them as 
technician that will, eventually, train other 
farmers from other barangays and 
municipalities on the sloping land 
management technologies espoused by the 
CFV. In our case, the FLR Project focuses 
on areas without people and CFV will be 
used near settled areas. We can easily 
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 delineate on a map the areas for each 
project. 
 

Rogelio Lico Jr. (DENR-R3): 
Some additional inputs regarding the MRF. 
We could use the Assistance to 
Disadvantaged Municipalities Program as 
an instrument for funding MRF. This will 
directly download the fund to the Local 
Government Assistance Fund. The   
oversight agency is the EMB and funded by 
the DBM. Its IRR is currently being drafted. 
Thank you. 
 
  

Mikhaela Aman (DILG-R2): 
Although sanitary projects were included 
in the BUB, these were not included in the 
ADMP – the successor of the BUB. The 
DBM and the DILG had mistakenly 
included sanitary projects in the general 
guidelines for the ADMP. However, it is no 
longer included in the IRR. The ADMP will 
no longer be a source of funds for sanitary 
projects; any sanitary projects approved 
under the BUB for 2017 will no longer be 
implemented for ADMP. Other possible 
source of funding for MRFs is the EMB-
DENR. Furthermore, the ADMP includes 
the construction of potable water systems, 
evacuation centers, irrigation, and local 
access roads. 
 

Chit Hidalgo (WWRRC-ERDB):  
How do we address household sewerage? I 
think this is one of the leading causes of 
pollution in the river system. Also, is the 
technology for biogas digester included, 
especially for piggeries?   

Dr. Perlie Velasco (UPLB): 
Yes, ma’am. This is included in the 
wastewater treatment project. However, 
the challenge here is in household 
connection or access; this comprises the 
bulk of the budget for the project. That is 
why it is important to partner with LGUs 
and Water Service Providers (WSPs). In 
fact, WSPs are mandated to improve the 
sanitation in their areas. For piggeries, it is 
increasingly common to use digesters in 
conjunction with constructed wetlands. 
 

Loreto Mardan Jr. (NCIP-R1): 
Good afternoon. Another suggestion for 
the sanitary landfill. We now have a 
Filipino technology that can convert plastic 
to gasoline maybe we could adopt that 
since plastic is one of the foremost 
problems for solid waste. For wastewater, 
a technology – reverse osmosis, maybe – 
used in Singapore treats wastewater to 
such a degree that it is good enough to 
drink.  
 

Dr. Marco Galang (UPLB): 
Yes, sir. Your first suggestion is captured in 
the waste-to-energy project, and your 
second suggestion is captured in the 
wastewater treatment project. Actually, 
the objective of the waste water treatment 
project is to ensure that any water 
released into the water bodies of the ARB 
is within the set standards (no pollutants 
or other chemicals). Thank you, sir.  

Bernard Quiros (DENR-R1): 
Improvement of the health of communities 
is one of the objectives we have for the 
ARB. However, I think that we forgot to 
include the Department of Health (DOH) in 
the implementing agencies. For me, the 

Dr. Marco Galang (UPLB): 
Yes, sir. We will include the DOH. The 
target of the CFV project is the upland 
farming communities. We were talking 
about this a while ago, the CFV was 
formerly called “Conservation Farming 
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Conservation Forest Villages Project is a 
new term. It sounds both very challenging 
and very promising. Can we also promote 
the CFV areas as eco-growth areas? We 
could introduce livelihood projects, etc. 
sort of a convergence initiative among 
LGUs and various agencies. This will make 
the project more attractive to funding 
institutions. Could we also include the 
National Economic Development Authority 
(NEDA) in the cross-cutting projects? 
 

Villages”. However, it caused some to have 
a negative connotation of promoting 
farming in the uplands. Part of the project 
is really, alternative livelihood besides the 
incorporation of soil and water technology 
conservation and farming practices. Yes, 
we could include NEDA. It is also a very 
important agency for the success of the 
projects. Thank you.  

Daisy Rine Belen (DENR R1): 
Since the LGUs were included in many of 
the projects, is the presentation of your 
outputs included in your terms of 
reference? 
 

Dr. Marco Galang (UPLB): 
Sa far as I know, it is not included. 
Basically, our presentations only include 
those for the Regional Technical Working 
Group (RTWG), National Steering 
Committee (NSC), and the Regional 
Development Committees (RDC). 
However, we are open to getting invited to 
such presentations. We actually discussed 
this in the previous NSC. The plan was to 
RDC acceptance of the masterplan. 
 
Chit Hidalgo (WWRRC-ERDB):  
This is just some additional inputs to the 
query. I previously worked in the RBCO for 
2-3 years. Usually, the masterplan gets 
approved by the NSC. Once approved, it is 
presented to NEDA (RDC). This will 
address the funding concern. Furthermore, 
the RBCO could also invite and present this 
to other funding institutions not included 
in the RDC or NSC. 
 

Moises Butic (CENRO Apayao): 
Can we get back to the structure of the 
river basin council? Am I correct that it 
will be chaired by the DENR Regional 
Director (RD)? However, we have at least 
three regions. Which RD will chair this? 
  

Dr. Marco Galang (UPLB): 
Our idea here is that the head will be the 
RD and the co-chair will be the governor; 
the chairmanship and co-chairmanship 
will rotate every year. As long as you are 
looking at the same vision, there won’t be 
any problem. 
 

Chit Hidalgo (WWRRC-ERDB):  
Have you already identified the research 
projects to be implemented in the research 
and development program? 

Dr. Marco Galang (UPLB): 
So far, it is still an overarching project but 
it will include research on streamflow, 
water quality, and biodiversity, just to 
name a few. 
 

Jimmy Santos (DENR-R1): 
We had already talked with the PPDO of 
Pangasinan and NEDA with regards to the 

Dr. Marco Galang (UPLB): 
We will be looking into that sir. But as far 
as we know, the masterplan has to be 
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masterplan. Unfortunately, they were not 
able to attend today due to other pressing 
commitments.   
Could UPLB present the masterplan to the 
provincial development council (PDC) and 
the RDC – even if it is just the Sectoral 
Committee on Environment? I think it 
would be difficult if the RTWG or the focal 
persons will present this to them instead, 
since we don’t know the details of the 
master plan. That is our predicament. The 
Agno TWG – composed of CAR, Region 1, 
and Region 3 – will be inviting the PDCs in 
a single setting next year. Maybe this will 
be the proper venue for the masterplan 
presentation. We also intend to invite 
representatives from the World Bank and 
the Public-Private Partnership (PPP) 
Center of NEDA. 
 

approved by the NSC first. We will let our 
project leader and the NSC take note of 
that, since this issue is always being 
discussed. I can’t commit right now to the 
presentation, but we’ll let the higher-ups 
know about it. Thank you for inviting us. I 
think it will be easy to convince them, 
since they are open to joining such 
presentations. 

Fely Mar Regutero (BFAR-R1): 
What areas do the sustainable fisheries 
project cover? Is it for coastal areas or 
does it include inland waters? Maybe we 
could also include the livelihood projects 
of BFAR like, trainings on postharvest and 
aquaculture, and cash-for-work clearing of 
lakes and wetlands. 
 

Dr. Marco Galang (UPLB): 
If we’ll look at the map, aside from coastal 
areas, it also includes some wetland areas 
within the ARB. Wetland areas include 
rivers and other water bodies aside from 
coastal waters. Thank you for the 
additional information. 

Rogelio Lico Jr. (DENR-R3): 
Have you already identified the location of 
the SWIPs? 

Dr. Roger Luyun (UPLB): 
SWIPs and the small-scale irrigation 
systems they support are under the 
Bureau of Soil and Water Management 
(BSWM). They have already identified 
zonings of irrigation systems. However, we 
still don’t have a copy of their masterplan 
and the possible sites for the SWIPs. So, 
the we have identified are a bit general. 
These are general situated in areas 
between 3%-8% slopes. We also included 
the possible location of tube wells. The 
BSWM will identify the possible sites since 
they will be the one who will design and 
implement the SWIPs.  
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Annex 10. Phase 2 Review of the National Steering Committee 
Comments/Concerns Answer/Remarks 

Data on the volume  of water abstracted in 
the river basin 

No available data 

Existence of the river basin organization 
(RBO) 

There’s no management council; however, 
the stakeholders agreed to have  a 
coordinating body. 

In the report, there’s a proposed  structure 
of the RBO 

RBO is a platform for implementing the 
master plan since the area of RB cuts 
across regions 

Legal basis behind RBO; the RBO is part in 
the revision of water code 

Dr. Cruz has a DOST Project under 
PCCAARD which is a study on the 
institutional arrangement that will manage 
the watershed. He mentioned that ideally 
the RB Coordinating should be a 
technically working group  under the 
Regional Development Council. The RDC 
have the influence or capacity in 
implementing the master plan. 

Let the RBO evolve to what the 
stakeholders need. 

Under the Economic Development, the 
term “inequitable growth and 
development” as a major issue in RB 
should be reconsidered.  

During the FGD, the stakeholders 
mentioned that poverty is not the problem 
but the inequitable access to the resources.  

Use the term by NEDA in drafting the PDP 

Validate the issue 

 

 

 

 

 

 

 

 

 

 



 

Volume III – Formulation Process 

117 CLIMATE-RESPONSIVE INTEGRATED RIVER BASIN MASTER PLANFOR THE 
 AGNO RIVER BASIN  

Annex 11. Regional Development Council Resolution
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