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Integrated River Basin Management and Development 

Master Plan for Abra River Basin 
 

 

EXECUTIVE SUMMARY 
 
 

I. Background 

 

The River Basin Control Office (RBCO) of the Department of Environment and Natural 

Resources (DENR) identified 18 major river basins located all over the country which 

have become the lifeblood and driver of Philippine economy in many parts of the country. 

One of these river basins is the Abra River Basin.  

 

Abra River basin covers the provinces of Abra, Ilocos Sur, Mountain Province and 

Benguet. It is the 6th largest basin in the Philippines with an estimated drainage area of 

5,125 km2 and the main river has a length of about 198 km. The topography of the 

northern, eastern and southern portions of the watersheds is rugged and mountainous. 

Relief is very high with elevation near eastern divide reaching 2500 masl and higher. The 

western flank of the watershed has comparatively less rugged topography and lower 

relief. Topography in this part of the watershed varies from rolling to moderately rugged. 

Relief is relatively moderate to low with highest elevation reaching only as high as 500 

masl. Flat terrain makes up only a very small proportion of the entire watershed; it is 

estimated to be no more than 10% of the entire land area of the watershed. Figure 1 

shows the river basin’ s municipal and barangay boundaries.  
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               Figure 1. Map of the Abra River Basin showing municipal and barangay  

                               boundaries 
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In the Cordillera Administrative Region (CAR), the provinces of Abra, Mountain Province, 

and Benguet are within the Abra River Basin. All the twenty-seven municipalities of Abra 

are located within the basin. Each of Benguet and Mountain Provinces has three 

municipalities within the basin. In Ilocos Region, particularly the Province of Ilocos Sur, 

fourteen out of its 34 municipalities are within the basin. Forty-seven of the eighty-four 

municipalities of Abra, Mountain Province, Benguet and Ilocos Sur are located within the 

basin. The details are shown in Table 11. 

 

Table 1. Provinces and Number of Municipalities within the Abra River Basin 

 
 

 

The Abra River System is one of the longest rivers in Northern Luzon.  A biodiversified 

ecosystem, its water quality was once capable of supporting diverse aquatic species, 

which served, in turn, as life resources for communities along the river’s route. The advent 

of the mining industry, however, together with population growth, urbanization, and 

technology advancement, has contributed to the pollution of the river – upsetting the 

ecological balance within the river system and its surroundings. Deforestation of the pine 

forests uplands due to kaingin (a slash and burn  cultivation system) and logging of timber 

for fuel, housing, furniture-making, and tunnel shoring in mining areas had caused soil 

erosion and river siltation. Chemical pesticides, herbicides, and fertilizers used by farmers 

nearby are other possible sources of river poisoning. The array of human activities 

overloaded the amount of materials and changed the nature of contaminants entering into 

the river, thus impairing its natural mechanism for self-purification. The assimilating and 

sustaining capacity of the river today shows signs of stressful conditions. Table 1 shows 

some basic features of the river basin. 

Table 3.2.1.

Number Percent

27 27 100

10 3 30

13 3 23

34 14 41

84 47 56

Benguet

Ilocos Sur

Total

Provinces and number of municipalities 

within the Abra River Basin.

PROVINCE
TOTAL NUMBER OF 

MUNICIPALITIES

Abra

Mountain Province

MUNICIPALITIES 

WITHIN THE BASIN
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Table 2. Abra River Basin Basic Features 
 

Provinces 
Covered 

Abra Ilocos Sur Benguet Mountain 
Province 

Municipalities 27 5 2 2 

Area 5,125 km2 

Geographical 
Location 

120023’ East        16043’   North 
121008’ East         17058’  North 

Topography and 
land Use 

Flat                        0-3%        385 km2           Cropland              210  km2 
Gentle                  3-8%        160 km2           Grass/shrub      2,773 km2 
Moderate              8-15%      185 km2           Forest                1,750 km2 
Steep                   15-25%    1,270 km2 
Mountainous>      25%       3,000 km2 

Climate and 
Temperature 

Dry = Nov-AprWet = May-OctMin. = 210Max = 330 

Rainfall Average  = 3,000 mm/year 
Min/max = 1500 – 5500 mm/year 

Humidity Mean = 81% 
Min/Max = 77% (march)/ 87% (sept) 

 
 

Being one of the water sources providing economic and social benefits, it is only important 

that the Abra River Basin be well-managed and protected. This is to ensure that it is free 

from contamination to further provide economic opportunities to people and to mitigate 

flooding during rainy seasons. As part of the conservation, it is also equally important to 

develop the land and water resources across the basin to create a healthier environment 

for the population.  

 

In consonance with the plans and programs of the River Basin Control Office for the years 

2007 -2016, it is contemplated to develop an integrated river basin master plan for various 

river basins and this includes the Abra River Basin. 

 

II. Objectives of the Masterplan Project 

 

The main objective of the project is to formulate the Abra Integrated River Basin Master 

Plan that is consistent with the national development objectives and sound water 

resources development and management practices.  
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Specifically, the master plan will address management and development concerns on the 

following: 

a) water resources management 

b) watershed and environment management 

c) climate change adaptation and hazard management 

d) coastal resources management 

e) creation of an institutional framework and physical structure for management 

f) community participation 

 

III. Development Trends and Plans in the basin  

The Abra and Tineg Rivers : A Situationer 

 

The general trend of the Abra River is along the north-south direction and it flows 

northwards until it merges with Tineg River, one of its major tributaries. From this 

confluence Abra River veers to the west-southwest in a meandering course towards 

Ilocos Sur and the West Philippine Sea. From Dapayan, Cervantes, Ilocos Sur to Vigan, 

Ilocos Sur the main channel of Abra River has a total length of 147 kilometers.  

 

The estimate annual discharge of Abra River is 12,021 million cubic meters. The 

maximum recorded flood at the Abra River, observed in Banaoang, Bantay, Ilocos Sur, 

which is near the confluence into West Philippine Sea, is about 11,000 m3/s. Based from 

the preliminary engineering studies conducted in the Abra river, the estimated maximum 

flood at 10, 20 and 100 year return period is 2000 m3/s, 11,000 m3/s and 15000 m3/s, 

respectively, in Banaoang gauging station (Figure 2). At the Bumagcat, Tayum gauging 

station, which is Abra River upstream of confluence with Tineg River, the recorded 

maximum flood is 4500 m3/s with an estimated maximum flood at 10, 20 and 100 year 

return period is 1000 m3/s, 4500 m3/s and 8000 m3/s, respectively.  The discharge 

measurements show that the monthly discharge varies considerably between dry and wet 

season. The lowest discharge of Abra is estimated to be approximately 100 m3/s, whereas 

the maximum peak floods measured are in the order of 4500 m3/s for Abra River at Tayum 
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(upstream of confluence with Tineg River), catchment 2260 km2). Previous study in the 

River using statistical analysis showed that 100-year flood in Tayum is about 8000 m3/s.  

 

Figure 2. Operational Stream flow Gauging Stations 

The land cover, as shown in comprises closed and open forest, plantation forest, 

mangrove forest, and inland water. It also consists of woodland areas of shrubs, fallow 

and wooded grassland, including natural barren land, marshland and grassland.  Other 

land areas cover built-up areas, pasture and cultivated areas. 

 

Abra River basin is characterized by heterogeneous landforms. It has a very rugged 

terrain with a few valleys and narrow alluvial plains abruptly bordered by rolling uplands 

and prominent mountains. The groundwater conditions in the study area are controlled 

by geology, topography and structure of the groundwater basin. The basin structure 

consists of the distribution and hydro-geological factors like the aquifer, physical 

geological formations that include transmissibility, storage coefficient and chemical 
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characteristics of groundwater. These parameters are directly related to the development 

potential of groundwater. 

 

Water balance of the Abra River basin was modeled using the Soil Water Assessment 

Tool (SWAT). SWAT is a watershed model widely used to predict water quantity and 

quality under varying land use and water use regimes. From a digital elevation model 

(DEM), the watershed was divided into subbasins that are assigned a stream channel. 

Each subbasin of the watershed was divided into hydrologic response units (HRUs), 

which is defined as the coincidence of soil type and landuse. The HRU is the smallest 

unit in the SWAT model and is use to simulate all processes such as rainfall, runoff, 

infiltration plant dynamics (including uptake of water and nutrients, biomass, etc.), 

erosion, nutrient recycling, leaching of pesticides and nutrients, and many others.   In this 

particular work, the hydrologic process in the Abra river basin was simulated to 

understand the hydrologic water balance of the basin. The streamflow data in Bumagcat, 

Tayum station from 1984 to 1988 was use to calibrate the model. Results of the calibration 

indicated that the annual mean runoff of the Abra river basin is about 1564 mm . This 

represent a runoff coefficient (ratio of run-off to rainfall) is about 0.54.  This value is in 

agreement in with previously computed runoff coefficient in Sinalangriver which is 0.72 

and in Tineg river which is about 0.50 (BSWM, 1986).  The total groundwater recharge in 

the basin is estimated to be 178.73 mm or 6.16% of the annual rainfall.  Total water yield 

is estimated to be about 1992 mm or 68.64% of the annual rainfall. The mean monthly 

water balance simulated from 1980 to 2012 is shown in Table 3. The simulated values 

showed that large proportion of the rainfall is loss as surface runoff and only a minimal 

proportion actually is actually recharge to the groundwater aquifer. Low groundwater 

recharge is actually governed by the geologic property of the watershed.  On the other 

hand, water yield of the Abra River is adequate all year round making with its peak from 

June to October. This further indicate the potential of surface water passing through the 

numerous tributaries of the Abra River to be tapped for irrigation system as well as for 

hydropower project.   
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Table 3. Water Balance of the Abra River Basin 

PARAMETERS 

AMOUNT 

(mm) 

PERCENT OF 

RAINFALL 

Rainfall 2902.70  

Surface Runoff 1564.33 53.90 

Lateral soil flow 270.05 9.30 

Shallow Groundwater recharge 158.07 5.45 

Deep Aquifer recharge 9.04 0.31 

Total aquifer recharge 179.73 6.16 

Total water yield 1992.45 68.64 

Percolation 180.09 6.20 

Evaporation 880.1 30.32 

 

On culture, language, and religion, the Abra River Basin (Abra, Mountain Province, 

Benguet, and Ilocos Sur) is the home of many tribes with several dialects spoken and 

distinct culture.  The inhabitants of Abra are mostly descendants of Ilocano settlers and 

members of the Tingguian tribe. However, due to frequent intermarriages between the 

two cultures, many Ilocanos today are Christianized Tinguians. Although many have 

embraced Catholicism, some Abrans still believe in ancient and supernatural spirits.  

 

The majority of the population of Abra province are Ilocanos with 71.9%. Other ethnic 

groups living in the province are the Tinguians which is about 18.7%; the Ibanags with 

4.5%; Itnegs with 3.2% and Tagalogs with 0.4%. The predominant languages in the 

province are Ilocano and Itneg. Most of the people who live in the lowlands of Abra are 

Ilocanos who share the same basic culture of most lowland Christians. The relationship 
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and cultural affinity between Ilocanos and Itnegs are strong and it is believed that many 

settlers in the lowlands of Abra considered Ilocanos are descendant of Christianized 

Itnegs. 

 

Tinguians have two cultural divisions namely, the valley dwellers who dwell on the lower 

reaches of Abra who thrive on wetland rice cultivation and mountain Tinguians who live 

in higher elevations and live on slash and burn farming of root crops and grains. 

Traditionally, the Tinguians live in fortified villages adjacent their farms. They are distinct 

among other cultural communities in the basin and in the “Cordilleras” in general in their 

use of white clothing. Their women are bedecked heavily in beads and armlets. They are 

master craftsmen who weave blankets, bags and baskets and work metals according to 

their traditional designs. 

 

The Province of Benguet is home to three highland peoples: the Ibalois, Kankanaeys, 

and Kalanguyas. The three tribes are culturally similar and are collectively called Igorots. 

There is also a sizeable lowlander population, mostly Ilocano speakers, who have made 

a home in the province. English, Ilocano, and Tagalog are widely spoken and understood. 

Most of the tribes in Benguet have their own languages or dialects. The Ibaloi tribe speak 

Nabaloy, which is similar to Pangasinense. The Kankanaey tribe speak their own 

language, which is related to the Bontoc language. Many inhabitants also speak, Tagalog, 

and English for trade and commerce.  These three highland groups differ mainly in 

language but are similar in their traditional beliefs and rituals. They have same traditional 

beliefs and rituals. 

 

In Mountain Province, the Bontocs are the main ethno-linguistic group. The word “bun” 

means heap and “tuk” means (top). Taken together means mountains. The term “Bontoc” 

is used to refer to the people people of Mountain Province, its capital, the people’s 

cculture, and their language. The Bontocs are agriculturists with strong stone terracing 

tradition. 

 

http://www.knowledgerush.com/kr/encyclopedia/Tagalog/
http://www.knowledgerush.com/kr/encyclopedia/English_language/
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Bontoc communities are built around “ato” or male councils. Bontocs are widely known 

for the institution of the "olag"“or girls dormitory. Unwedded marriageable girls stay at the 

“olag” supervised by elder women. The traditional belief system of the Bontocs is 

characterized by the belief in spirits that dwell in nature. Religious practices, and rituals 

attend their cycles of life, death, and agricultural activities. Festivities are occasions to 

hear distinstive Bontoc music. They play music on “gang-sa sa patting” which which is 

consist of five or more flat gongs struck with padded sticks. Depending on the type of 

dance and the village where the performance come from, there are variations in the style 

of playing the flat gongs. 

 

Ilocos Sur province is a home of Ilocanos. The Ilocanos are known for being hardworking, 

appreciative, simple and determined. However, they are also known as stingy or “kuripot”. 

Of course, the Ilocanos being called stingy and cheap is just treated as a joke or fun 

among Filipinos and not as a negative regional stereotype. It is a regional characteristic 

that their Filipino brethren have grown to understand. 

 

Institutional arrangements in resource management and socio-economic development of 

the Abra River basin involves national, regional, local bodies with national agencies 

working through field offices or with certain national agency functions devolved to lower 

structures.  Local Government Units involved are the provinces of Abra, Benguet, 

Mountain Province and Ilocos Sur. Through the DENR’s River Basin Coordinating Office 

(RBCO), coordination of these LGUs and agencies on resource optimization is 

undertaken. Important activities of these agencies cover policy formulation; planning & 

project development; construction and operation of projects; monitoring, training, 

research and data management, regulatory and adjudicatory functions.  

 

Most of the ancestral domain (AD) is home to the remaining forest and watershed as well 

as adjacent coral reefs. The AD areas have rich bio-diversity and mineral resources and 

many portions of which were declared protected areas under NIPAs and some are under 

Integrated Forest Management Agreement (IFMA) or Mineral Partnership-Sharing 

Agreement (MPSA). Mineral resources such as gold, copper, nickel, chromite, iron, 
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limestone, marble, gravel and sand, and other minerals can be found in the ancestral 

domain. There are many mining companies that are currently operating within the AD/AL 

areas, and if not properly regulated can cause havoc to the environment and bio-diversity 

in the ancestral lands. 

Water-related Sectors - present situation 

 

Agriculture is the most dominant water related sector particularly in flood plain areas of 

the province of Abra. Out of 130 NWRB-registered water users, only seven are for 

domestic, one for industrial use and only one for power. The total potential irrigable area 

in the province of Abra is 25,665 hectares or only about 6% of its 397,555 hectares of 

land area. As of the end of 2012, approximately 16,297 hectares or 63% of the potential 

irrigable area has already been developed for irrigation.  Based on these water permit 

holders, their locations within the basin are shown in Figure 3. 

 

 
 

Figure 3.Registered Water Users in Abra River Basin 
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The points represent a registered water user in the identified municipalities of the four 

provinces inside the Abra River Basin namely: Abra, Mountain province, Benguet and 

Ilocos Sur. Several points plotted were found outside of the river basin since only part of 

the municipality/ies were located inside the river basin and for few points, some errors 

might have occurred in the recording of the coordinates. In total, there are 343 registered 

water users in the basin. Table 4 below shows the breakdown of the water users by 

province. Out of the total of 343, 129 are located in the Abra province and 84, 86 and 44 

in Benguet, Mountain province and Ilocos Sur, respectively. 

 

Table 4.Distribution and classification of water users 

 
 

 

Figure 4 shows the distribution of water users in terms of purpose such as irrigation, 

domestic, power and industrial. Of the 343 grantees based on NWRB record of 2013, 

forty seven (47) or 14% of water users in the basin are intended for domestic supply, 3% 

for power and 3% industrial purposes. Eighty percent (80%) of water use are intended for 

irrigation. Most of the power users are in the upper watershed areas in the provinces of 

Benguet and Mountain provinces while Ilocos sur has the most number of users for 

domestic purposes. 

Irrigation Domestic Power Industrial Total

Abra 122 5 1 1 129

Benguet 58 12 6 8 84

Mountain Province 68 13 5 0 86

Ilocos Sur 27 17 0 0 44

Total 275 47 12 9 343

Categories of Uses
Province/ Uses
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Figure 1.Distribution of Water Utilization in the Abra River basin 

Previous studies conducted by NPC, NEA and other agencies have identified 

approximately 220 hydropower potential sites for Luzon Island and seventeen (17) of 

these sites are in the province of Abra. They are in the attached table with their 

corresponding primary technical description. The total power potential of Abra Province 

is estimated to be 465 MW. 

 

The studies made by NPC and NEA(Table 5) on potentiality of hydropower project for 

Abra River indicate a comparable assessment of the alternative schemes prioritized 

according to an economic indicator, in most cases, the benefit / cost ratio, and their 

corresponding generation cost. 

Table 5 Potential Hydropower sites 

SITE MUNICIPALITY HEAD 
(m) 

DISCHARGE 
(cms) 

POWER         
(kw) 

DATA            
SOURCE 

Large 
hydropower 

     

Binongan 
(LHP) 

Tineg   175,000.00 NPC 

Supo Luba   142,000.00 NPC 

Bakun Bakun     70,000.00 RDC 

Small 
Hydropower 

     

Tineg C    (SHP) Tineg 120.00 20.47 41,680.00 NPC 

Anayan A Tineg 140.00 10.51 24,330.00 NPC 

Utip A Tubo 120.00 11.53 23,570.00 NPC 

Damanit A Luba 160.00 6.43 17,700.00 NPC 

3% 3%

14%

80%

Power

Industrial

Domestic

Irrigation
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Tineg B Tineg 60.00 25.31 17,400.00 NPC 

Mini 
Hydropower 

     

Abra Luba 15.00 30.00 3,600.00 NEA 

Sinalang Penarrubia 6.00 24.00 1,152.00 NEA 

Lower  
Bucloc 

Daguioman   1,400.00 NEA 

Tineg A  Tineg 40.00 38.93 9,900.00 NPC 

Tineg D Tineg 60.00 16.35 5,300.00 NPC 

Micro 
Hydropower 

     

Tineg G  
(MHP) 

Tineg 15.00 6.60 500.00 NEA 

Manabo Ris Bangued 20.00 2.00 320.00 NEA 

Agamanay 
Falls 

Luba 70.00 0.20 110.00 NEA 

Caba Falls Luba 140.00 0.20 220.00 NEA 

Upper  
Bucloc 

Daguioman   750.00 NEA 

 

 

Figure 5   shows the projected water use for fifteen years in the basin assuming 10% of 

increase annually from a base value of 23 cu. meter per sec in 2013. The estimated 81.22 

cu. m. minimum dependable flow in the month of April indicates that surface water 

availability in the basin will be surpassed after 15 years given the projected annual 

increase. 

 
Figure 5. Projection of water use requirement in 15 years 

Minimum dependable flow (April): 
81.22 cu.m. per second
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Efforts to reduce the vulnerability to major floods have primarily been by structural 

measures. River-related tourism is seen to be important for regional revenue and local 

income generation.  

 

State of the Basin Watershed 

 

The land cover in the river basin are categorized into closed forest 35,119 has.;  open 

forest  100,008 has.; plantations 1,199 has.; built up areas 2,053 has.; cultivated land 

30,171 has.; grassland or barren lands 25,331 has.; other wooded land 183,357 has.; 

and inland water 7,650  has (Table6).  Based on the data of DENR, it is estimated that 

approximately 800 km2 of the watershed area of Abra River in Abra Province is severely 

eroded. This corresponds to approximately 20% of the whole area of the province. Main 

causes for erosion are natural events (earthquakes with consequent slides) on one hand 

and the impact of man and animals on the other hand. Most of the heavily eroded land is 

pasture land which is regularly burnt and which is generally very steep. The DENR is 

undertaking efforts for reforestation, where approximately 15,500 ha (155 km2) have been 

reforested according to official statistics. Projects for future reforestation exist for virtually 

all mountain provinces, in particular in the South of the province (less in the North, e.g. 

Tineg).  

Table 6.  Identified land cover and corresponding area for the province of Abra. 

Land Cover Area 

(hectares) 

Percent 

Closed Forest 35,119.91 9.10 

Open Forest  100,008.49  25.93 

Plantations 1,999.44 .0.52 

Built Up Area 2,053.22 0.54 

Cultivated Land 30,171.60 7.82 

Grassland Barren 25,331.32 6.57 
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Other Wooded Land 183,357.52 47.54 

Inland Water 7,650.21 1.98 

TOTAL 385,691.71 100 

 

Statistics from the National Mapping and Resources Information Authority (NAMRIA) in 

2010 show that the average forest land change from 1987 to 2010 was estimated at 

5,955.66 has. per year for the entire Cordillera Administrative Region (CAR).  In the case 

of Abra Province, the amount of forest change per year covering the periods of 1987 to 

2003 was estimated at 2,283 has per year. For the periods covering 2003-2010 however, 

the forest change has slightly been lower at 1,959 has. per year. In comparison, CAR has 

gained a yearly average of 4,300 has covering the period of 1987-2003. This indicates 

that more than 50% of the gains in the region has been contributed by Abra province 

alone. For the period covering 2003-2010 the average yearly gains from CAR is estimated 

at 9,693 has or around 20% of gains coming from Abra province.  

Biodiversity  

 

It was estimated by the DENR that around 60% of the watershed in the basin is without 

trees. This could be historically traced to the large scale logging industry notably Cellophil 

Resources Corporation (CRC). The large scale logging activity has brought about the 

destruction of wildlife and wildlife  habitats.  A study by the ERDS on the “Vulnerability 

Assessment of Lusuac Watershed Within the Abra River Basin in Penarrubia, Abra” 

conducted in 2008 showed that the secondary natural forests in the area has very low 

diversity with only 30 forest species. However, there were no reports on endemicity or the 

status of the species.  

 

Climate Change Scenarios 

 

Table 7.1 below shows a seasonal temperature increases in degrees celcius in 2020 and 

2050 under medium range emission scenario to an average of 0.9 and 1.9 degrees 

Celsius respectively. 
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Table 7.1 Inceases in temperature in 2020 and 2050 

 

 
 

Based on Pagasa (2011) data, all the provinces of Abra River Basin indicated the months 

of June, July and August having the highest recorded rainfall (1971-2000) of 1,734.9, 

1,575.4, 1,218.9 and 1,121.1 mm in Benguet, Ilocos Sur, Abra and Mt. Province, 

respectively (Table 7.2).  Also, in all the provinces, the months with highest change in 

seasonal rainfall are JJA both for 2020 and 2050 under medium-range emission 

scenarios. 

 

Table 7.2 Seasonal rainfall change in 2020 and 2050 under medium range emission 
scenario 

  

 
 

In terms of frequency of extreme events, the provinces of Benguet and and Ilocos Sur will 

increase their number of dry days and rainfall > 300 mm for 2020 and 2050 under 

medium-range emission scenarios (Table 8). 

 

 

 

 

 

Table 6.1.  Seasonal temperature increases ( oC) in 2020 and 2050 under medium-range emission scenario,

                      Abra River Basin provinces.

DJF MAM JJA SON DJF MAM JJA SON DJF MAM JJA SON

ABRA 24.5 27.4 27.2 26.4 0.8 1.0 0.8 0.9 2.0 2.1 1.6 1.9

BENGUET 19.4 21.9 22.0 21.2 0.9 1.0 0.8 1.0 2.0 2.1 1.7 1.9

MT PROVINCE 22.7 26.0 26.1 24.9 0.9 0.9 0.9 0.9 1.9 2.1 1.9 1.9

ILOCOS SUR 23.1 25.7 25.4 24.8 0.9 1.1 0.8 1.0 2.0 2.1 1.6 1.8

Source:  Pagasa, 2011

CHANGE IN 2050 (2036-2065)

PROVINCE

OBSERVED BASELINE (1971-2000) CHANGE IN 2020 (2006-2035)

Table 6.2.  Seasonal rainfall change (%) in 2020 and 2050 under medium-range emission scenario,

                  Abra River Basin provinces.

DJF MAM JJA SON DJF MAM JJA SON DJF MAM JJA SON

ABRA 43.5 220.6 1218.9 634.4 5.0 -1.8 22.3 14.0 -2.1 -28.1 35.0 15.9

BENGUET 47.7 422.3 1734.9 931.8 8.0 0.2 31.6 21.7 -6.0 -26.7 63.1 21.8

MT PROVINCE 74.8 286.8 1121.1 699.2 -2.7 -7.7 16.4 14.9 1.1 -27.4 26.6 8.5

ILOCOS SUR 17.5 288.8 1575.4 672.9 -4.6 -2.0 36.3 23.0 -0.1 -27.6 58.1 33.3

Source:  Pagasa, 2011

OBSERVED BASELINE (1971-2000) mm CHANGE IN 2020 (2006-2035) CHANGE IN 2050 (2036-2065)

PROVINCE
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Table 8. Frequency of extreme events in 2020 and 2050 under medium range emission 
scenario 

 

 

Coastal Resources in the Basin 

 

Coastal resources in the basin are limited to those found in the coastlines of Caoayan, 

Santa, and Vigan City of Ilocos Sur. Inland aquatic resources on the other hand are those 

found along the Tineg River and Abra River. 

 

Constraints in the sustainable use of both inland and coastal resources in the basin 

include water pollution caused by mine tailings, improper/dumping of household wastes 

in the Abra River or its river banks, overfishing and use of small-sized nets, among others.  

For the areas along the coasts, brackish and other wetland areas, activities like capture 

fishing and other related livelihood are being performed. Aquaculture is rarely found in 

these municipalities. Residents of the coastal municipalities depend mostly on fishing as 

their means of livelihood. 

 

Coastal areas are also tapped as tourism and possible industrial areas which bring about 

more intensive development which will ultimately destroy the marine habitat and 

productivity at coastal areas if proper protection measures and coastal management is 

not being practiced at affected areas. 

 

Brackish and freshwater wetlands are scattered around the province. They have to be 

preserved to maintain a well-balanced productive aquamarine ecology. However, due to 

urbanization and intensified industrialization, these areas are converted to other land uses 

and are being polluted from natural and man-made sources. 

 

Table 6.3. Frequency of extreme events in 2020 and 2050 under medium-range emission scenario, Abra River Basin provinces.

OBS (1971-2000) 2020 2050 OBS 2020 2050 OBS 2020 2050

BENGUET Baguio City 0 0 0 7,248 5,320 5,379 29 39 35

ILOCOS SUR Vigan 110 130 627 8,728 8,105 7,939 1 17 6

Data Source:  Pagasa, 2011

PROVINCE
No. Of days w/ Tmas > 35 "C No. Of Dry Days No. Of days w/ rainfall > 300mm

Stations
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Inland aquatic ecosystems in the Abra River Basin include natural streams, the Tineg and 

Abra Rivers, floodplains, manmade reservoirs, rice fields, irrigation canals, and other 

inland water bodies in the basin. Inland aquatic ecosystems in the basin are strongly 

affected by land use practices and are vulnerable to human activities. Since water is 

needed for a range of purposes, human settlements have always been located near 

inland water bodies in the basin. 

 

Fishing activities along these rivers are constrained by pollution due to mining tailings, 

and industrial and tourism development in some portion of protected areas. Cropping 

activities and settlements along buffer/strip zones are likewise observed to pollute the 

rivers because there is laxity in implementing environmental laws and regulations. 

Ignorance and poverty among the people as well as the absence or non-implementation 

of land use plans of LGUs also contribute to unsustainable activities. 

 

IV. Integrated Water Resources Based Development and Management Strategy 

 

The IWRM-based Basin Development Strategy for Abra river basin is the articulation of 

statement of the stakeholders in setting out how they will share, utilize, manage and 

conserve the water and related resources in the basin. More importantly, this 

development strategy is part of the stakeholders’ commitment to stronger cooperation 

amongst them, and in particular a response to government’s call for the formulation of an 

integrated river basin development and management masterplan. It will provide initial 

directions for sustainable basin development and management that are subject to regular 

review and updating. 

 
The development and management strategy will contribute to a wider adaptive planning 

process that links regional, provincial and municipal planning for sustainable development 

and management of the Abra River Basin. It considers projected development scenarios 

over a fifteen-year period of basin development and management. It will also provide an 

integrated basin perspective against which current and future national water resources 



EXECUTIVE SUMMARY  VOLUME I 

Intergrated River Basin Management   20 | P a g e  
Development Master Plan for Abra River Basin  

development plans can be assessed to ensure an acceptable balance between 

economic, environmental and social outcomes. 

 

Generally, the strategy in explicit and implicit manner:  

 defines the scope of opportunities for water resources development 

(hydropower, irrigation, water supply, flood and drought management), their 

associated risks and the actions needed to optimize opportunities and minimize 

risks; 

 defines other water-related opportunities (fisheries, environment and 

ecosystems, watershed management); and  

 provides a coordinated, participatory and transparent process that promotes 

sustainable development.  

 

The Strategy on Basin Development  

 

The Strategy defines a process to move from development opportunities to 

implementation and sustainable development, including the definition of the following 

Strategic Priorities for Basin Development:  

 

 Irrigated agriculture for food security and poverty alleviation expanded and 

intensified;  

 Technical, environmental and social sustainability of hydropower development 

greatly enhanced; 

 Options for sharing development benefits and risks identified;  

 Climate Change Adaptation Strategy prepared and its implementation initiated; 

and  

 Basin planning considerations integrated into national, regional and provincial 

planning and regulatory systems.  
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The Strategy on Basin Management  

 

The Strategy defines Strategic Priorities for Basin Management, an essential companion 

to basin development to ensure sustainability, as follows:  

 

 Basin objectives and management strategies defined for water-related sectors, 

including fisheries, flood and drought management, wetland management and 

navigation;  

 Regional/Provincial-level basic water resources management processes 

strengthened, including water resources monitoring, water use licensing, and 

data and information management;  

 Basin-level water resources and related management processes strengthened, 

including the implementation of procedures, state of basin monitoring and 

reporting, project cycle monitoring, and enhanced stakeholder participation;  

 Rigorous basin-wide environmental and social objectives and baseline 

indicators defined; and  

 Water resources management capacity building program implemented, linked 

to basin’s overall initiatives and complementary to regional and provincial 

capacity building activities.  

 

V. Impact of Climate Change on Water Resources and the Basin 

 

Climate Change as a Thematic and Cross-Cutting Commodity 

 

Climate change and disaster risk reduction management is treated both as thematic and 

cross-cutting commodity. As a major thematic area, the CCA-DRRM plan deals with 

determining vulnerabilities and intervention to effects of flooding, drought, forest fires, 

landslide and other hydrometeorological hazard including instrumentations and data 

management. As cross-cutting concern, CCA-DRRM are mainstreamed/embedded in 
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water, watershed and coastal resources management  as they consider the present and 

projected scenarios and subsequent effect of climate water resource in the future. 

 

Impact of Climate Change in Water Balance of the Basin 

 

To understand the impact of increasing temperature and rainfall change on the water 

balance of the basin, the calibrated SWAT model was used. The computed seasonal 

temperature and rainfall changes in 2020 and 2050 under the A1B medium-range 

scenario were used to generate synthetic rainfall and temperature data for the period 

2006-2035 and 2036-2065. The generated data were then used to run the calibrated 

SWAT model to simulate the water balance of basin. 

 

Results of the simulation showed there would be likely increase in water yield and surface 

runoff in 2020 and 2050 time slices as a result of the increase annual rainfall amount in 

the basin. In spite of the overall increase of annual water yield, water yield during the 

summer months (MAM), would likely decrease by as much as 34% as consequence of 

less rainfall during the summer months. It is imperative therefore that water savings of 

excess rainfall during the rainy season be adopted to be used during the dry months.  

 

The simulated surface runoff also shows that there would be likely increase of surface 

runoff in 2020 and 2050 time slices which could trigger more landslide and erosion and 

flooding in low lying areas. Adaptation strategies should therefore be considered to 

address these issues so as not hamper development in the area.  

 

Projected Dependable Flow of the Basin  

 

The simulated flow of the Abra River under A1B Scenario was analyzed to determine the 

dependable flow of selected tributaries of the Abra River. The monthly dependable flow 

was taken as the 80% probable flow of the river for a given month.   
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Overall, dependable flow of the Abra River would likely increase due to the most likely 

increase of rainfall in 2020 and 2050 time slices. The summer season (MAM) however 

would likely experience decrease of dependable when compared to the present 

dependable of the river due to the decrease of summer rainfall and increase of 

temperature.  Such behavior of the river flow of the Abra River may contribute to droughts 

in some areas in the future if not address appropriately. 

 

VI. Stakeholders Identification and Participation in Master Plan Formulation 

 

Stakeholders in the basin were classified in three (3) categories: 

• Primary - grassroots and their organization who are directly and/or indirectly 

involved or to be involved in the programs and projects to be developed;  

• Secondary- counterpart development partners from the government and non-

government organizations;  

• Tertiary - the academe, religious organizations, and media  

 

Methodologies applied to engage various stakeholders in the planning formulation 

involved forum, workshops, focus group discussion and key informant interview. Primary 

purpose is to gather primary data as well as validate existing data and information found 

in reports and secondary documents. To ensure broad-based participation of 

stakeholders, various activities were undertaken and inputs were incorporated in the 

various thematic chapters of masterplan report 

 

VII. Development and Management Plans for the Abra River Basin 

 

Water Resources Management and Development Strategy 

 

The strategy shall anchor with IWRM pillars which recognizes that fresh water is a finite 

and a vulnerable resource essential to sustain life; for development and the environment; 
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has economic value in all its competing uses and is an economic good, and should 

therefore be developed and managed collectively by all stakeholders with particular focus 

on the role of women as major participant in safeguarding of water resources. 

The goal is to promote and implement coordinated development and management of 

water, land and related resources within hydrological boundaries or basin unit, to 

maximize the resultant economic and social welfare in an equitable manner without 

compromising the sustainability of vital ecosystems. Major projects are as follows: 

 Expanding the total irrigated area to cover the remaining 10,000 has. of potential 

irrigable area 

 Identification and Implementation of 200 units of Small Water Impounding Projects 

(SWIPs) and Small Farm Reservoir (SFR) in Abra river basin 

 Hydropower development 

 Mapping and feasibility studies of groundwater utilization for domestic and 

industrial use; 

 Agricultural Intensification, Diversification and Extension 

 

As shown in Table 9, the basin’s structural and non-structural measures to mitigate the 

extent of flooding and its damages to agriculture and infrastructure, as well as to optimize 

water resources development, spread in a span of 15 years would cost 6.670 billion 

pesos. Structural measures which include the construction of multi-purpose dams, 

riverbank protection works, irrigation projects, hydropower development and other 

infrastructures would cost a total of PhP 5.97 billion. On the other hand, non-structural 

measures such as  feasibility studies, institutional development, research, development 

and extension, advocacy, public awareness would require a total of PhP700 million.  
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Table 9. Cost Summary for Water Resources Development Projects 

 

Measure/Fund Source 

COST REQUIREMENT (million pesos) 2015 to 

2030 

Urgent 

(2015-2017) 

Short-term 

(2018-2022) 

Long-term 

(2023-2029) 

 

Total 

Structural     

   Irrigation/drainage 1500  1500 300  3300 

   Hydro power 50  100   300  450 

Domestic  20  100   500  620 

Others (SWIP’s, Agri., tourism) 400  200  1000  1600 

Sub-total 1970 1900 2100 5970 

Non-Structural     

      Research and Dev.  50  100  200  350 

      Institutional Dev. 50  100  200 350 

Sub-total 100 200 400 700 

Total 2070 2100 2530 6670 

 

Watershed and Environment Management 

 

The strategy for watershed development shall follow traditional and non-traditional forest 

rehabilitation strategies including reforestation, assisted natural regeneration, 

agroforestry, forest plantation and if feasible industrial tree plantations. All of these 

strategies shall anchor on the National Greening Program (NGP). As proposed by DENR, 

the strategy shall also be community-based to ensure that ownership of the activity is a 

community effort and that all stakeholders are involved.  

 

The goal is to promote and implement a coordinated development and management of 

the watershed and the environment within the basin to optimize its multiple uses for the 
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benefit of the stakeholders in the upland and lowland ecosystems without compromising 

its sustainability.  

Proposed watershed and environment programs/projects are as follows: 

 National Greening Program 

 Protection of the Remaining Forest Stands 

 Private Sector Participation in Industrial Tree Plantations 

 Piloting the Philippine National REDD plus Strategy 

 Introduction of Renewable Energy Systems 

 Rewarding the Upland Poor for Environmental Services (RUPES) 

 Various livelihood projects for upland communities  

 Conduct of Research and feasibility studies on: 

a)Basin Sediment Transport Modeling 

b) Soil Erosion Modeling 

c) Research and development on soil and water management 

d) Biodiversity  

e) Water quality monitoring 

 

Table 10 presents the proposed intervention measures and estimated budget 

requirement.  The projects include research, piloting, project establishments and 

institutional development. Total cost for the 15-year period is 805 million pesos. 

 

Table10. Cost Summary for Watershed and Environment Development Projects(2015-30) 
 

Item Immediate 

(2015-2017) 

Short-term 

(2018-2022) 

Long-Term 

(2023-2030) 

Total 

Conduct of Research and 

feasibility studies on: 

a)Basin Sediment Transport 

Modeling 

b) Soil Erosion Modeling 

c) Research and 

development on soil and 

 

 

 

50,000,000 

 

 

 

50,000,000 

 

 

 

100,000,000 

 

 

 

200,000,000 
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water management  and 

biodiversity 

Establishment  of industrial  

and agro-forestry crops for 

reforestation and livelihood 

(i.e. rubber, cacao, coffee, 

etc) for 25,000 hectares of 

grassland areas  at 20,000 

pesos per hectare per year 

For 10,000 

hectares: 

 

150,000,000 

 

 

For 15,000 

hectares: 

 

225,000,000 

 

 

 

100,000,000 

 

 

 

475,000,000 

Introduction of Renewable 

Energy system (i.e. solar, 

biomass, wind) 

10,000,000 10,000,000 20,000,000 40,000,000 

Institutional Devt.: IEC for 

advocacy, strengthening of 

law enforcement  and 

capacity building 

20,000,000 20,000,000 50,000,000 90,000,000 

Total 230,000,000 305,000,000 260,000,000 805,000,000 

 

Climate Change Adaptations and Disaster Risk Reduction Management  

 

The strategy for CCA-DRRM include both structural and non-structural towards the 

attainment of short-, medium and long term goals of developing the adaptive capacity of 

all stakeholders in the Abra River Basin for climate change resilient development and in 

line with the Climate Change Act of 2009 or the RA 9729 and the Philippine Disaster Risk 

Reduction and Management (PDRRM) Act of 2010 or the RA 10121 recognizing multi 

stakeholders participation including the academe, LGUs, private sector in addressing 

climate change and help the vulnerable sectors to cope with disasters.  

The goal is to build adaptive capacities of communities and local government in the river 

basin and increase the resilience in the natural ecosystems to climate change and 

disaster risk reduction and optimize mitigation opportunities towards sustainable 

development. Proposed CCA-DRRM Programs/Projects are as follows: 
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 Structural Programs and Projects 

These structural programs/projects to be implemented within the long-term horizon 

are setting-up of green infrastructure, facilities and equipment to directly regulate 

climate change-related hazards such as typhoons, floods, landslides and erosion 

and drought.  These include construction of new and rehabilitation of old flood 

control and slope protection structures, setting up of automatic weather stations 

AWS/ARGs, search and rescue and evacuation facilities). 

 

 Non-structural Programs and Projects 

These non-structural programs/projects within the short-term timeframe include 

the establishment of S&T-based technologies, information and decision-support 

systems to avoid the adverse effects of climate change hazards and risks.  These 

include establishment of early warning systems, IEC on cropping calendars, 

drought-tolerant crops and forest species, tropical fruits and bamboo for 

windbreaks, vegetative intervention for erosion control, water harvesting 

technologies, and geohazard mapping to be integrated into the CLUPs. 

 

The structural projects with an estimated cost of P6.216billion are expected to be much 

higher than the non-structural projects with only P760M. Total budget requirement is 

6.976 billion pesos (Table 11). 

 

Table 11. Cost Summary for CCA-DRRM Projects 

Measure/Fund Source COST REQUIREMENT 2015 to 2030 (in million pesos) 

Urgent 
(2015-2017) 

Short-term 
(2018-2022) 

Long-term 
(2023-2030) 

Total 

Structural     

     Flood Control/Weirs  256  100  300  656 

     Slope/River Protection 1,500  1,500 300  3,300 

    Evacuation Centers 100,000,000 200,000,000 300,000,000 600 

     AWS/ARGs 10,000,000 20,000,000 30,000,000 60 

     SWIPs 400  200  1,000  1,600 

Sub-total 2,266 2,210 1,930 6,216 

Non-Structural     

Weather Monitoring & Early 
Warning Systems 

 10  20  30  60 
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Research and Dev. 
(vulnerability assessment, 
cropping calendar, drought-
tolerant crops, vegetative 
cover, 
agroforestry/windbreaks) 

 50  100  200  350 

Fire Protection (Firelines & 
Firebreaks) 

50  100  200 350 

Sub-total 110 220 430 760 

Total 2,376 2,430 2,360 6,976 

 

VIII. Coastal and Aquatic Resources Management  

 

The approach on Integrated Coastal Resources Management Plan will be implemented 

as follows: 

 Policy and Institutional Strengthening and Development 

This component aims to (i) rationalize policy for ICRM and improving coordination 

mechanisms, (ii) strengthen basin and local government institutional capacity, and 

(iii) develop a performance-based incentive and disincentive system for local 

governments.  

 

Major intervention include (i) development of the National Integrated Coastal 

Management (ICM) Program as mandated by the EO 533, (ii) completion of 

various policy studies (e.g. Mangrove Management, Foreshore Management, 

User’s Fees and Resource Rents, Environmental and Social Impact Assessment, 

Trade in Live Reef/Food Fish Trade,  etc.) which provide corrective measures 

recommendation on policy weaknesses and legal gaps in the management of 

coastal zones and habitats, (iii) provision of trainings on Biodiversity Conservation, 

Gender Sensitization, Environmental Assessment and Review Framework, MPA 

Networks and Institutional Arrangements. 

 

 ICRM and Biodiversity Conservation 

This component promotes basic ICRM and biodiversity conservation 

practices.  Technical assistance will be provided to participating LGUs to develop 
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and adopt municipal ICRM plans that shall guide local development initiatives 

towards sustainable management of coastal resources.  The component also 

supports the rehabilitation and reforestation of mangrove and watershed areas 

with active participation of local communities, complementing the National 

Greening Program (NGP).  

 

 Enterprise Development and Income Diversification 

To be Implemented in collaboration between BFAR and DENR, this Component is 

committed to provide to provide the municipal fisherfolk with supplementary 

income and reduce their reliance on fishing by promoting environment-friendly and 

sustainable enterprises and livelihoods (e.g. natural salt production, reef 

discovery, fish cage culture, fishpond management, etc.).  

 

 Social and Environmental Services 

In collaboration with the Municipal Development Fund Office (MDFO), DENR and 

other agencies will provide assistance to LGUs in realizing basic social services 

requirements of coastal communities and to complement with LGU efforts to 

address coastal pollution and mitigate resource degradation. Technical assistance 

will also be to LGUs for the development, appraisal and approval projects affecting 

coastal management. 

 

Total project cost for 15-year period is presented at Table 12 is estimated at 650 million 

pesos.  

 

Table 12. Cost Summary for Coastal and Aquatic Development Projects 

Item Immediate 

(2014-2016) 

Short-term 

(2017-2021) 

Long-Term 

(2022-2029) 

Total 

Policy and 

Institutional Strengthening and 

Development 

 

20,000,000 

 

20,000,000 

 

50,000,000 

 

90,000,000 
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ICRM and Biodiversity 

Conservation with Research 

and Development 

 

50,000,000 

 

50,000,000 

 

100,000,000 

 

200,000,000 

Enterprise Development and 

Income Diversification 

20,000,000 100,000,000 150,000,000 270,000,000 

Social and Environmental 

Services 

10,000,000 20,000,000 30,000,000 60,000,000 

Inland/Coastal Solid waste 

Mgt. 

10,000,000 20,000,000 30,000,000 60,000,000 

Research & development 10,000,000 20,000,000 30,000,000 60,000,000 

Total 120,000,000 230,000,000 390,000,000 650,000,000 

 

IX. Institutional Development and Creation of River Basin organization  

 

Taking into account the needs of the stakeholders, it is recommended that Abra River 

Basin Management Council be established by such time that the Master Plan Projects 

and Programs will be implemented in full scale. This could evolve as an Authority 

depending on the needs and performance of the organization.   Formal group of experts 

from national, regional, local bodies in the basin will be brought together by the Abra River 

Management Council. In this case, the following considerations should be taken into 

account.  

 

 “One river- one plan -one management” strategy    

The “one river-one plan-one management” strategy was firstly applied in US as one 

of the success stories for a river basin development. In view of this, it was 

recommended the establishment of the Abra River Basin Management Council as a 

single body to manage the basin. 

 

 Involvement of current line agencies  

The current government line agencies will undertake as much as possible the projects 

within the task and duty as mandated in accordance with present regulations. In 
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principle, DPWH undertakes the flood control projects; NIA/DA undertakes the 

irrigation projects; DENR undertakes reforestation project, etc.  

 

 Coordination Committee   

The coordination committee will be created under the Council to coordinate all the 

works to be undertaken by respective agencies. Members of the coordination 

committee will consist of representatives of related agencies comprising DPWH, 

DENR, DA (NIA), PAGASA, LGUs and other related agencies as required.  

 

 PMO and sub-PMOs 

Project Management Offices (PMOs) will be organized by sector, i.e.  Watershed 

management, Land Use, Irrigation Development, etc. components for river basin 

development. 

 

 Pool of Consultants 

Consultants will be employed as advisors to the Project Coordination Committee and 

for each sector project including PMOs.   

 

Creation of the Abra River Basin Management Council (ARBMC) 

 

The ARBMC shall serve as an apex body which will primarily be an advocate and 

guardian, a planner, development facilitator and coordinator – working through existing 

government/non-government institutions. It will manage the involvement of concerned 

agencies such as LGUs, NLAs, Academes and NGOs and POs in the ARB to realign 

policies, plans, programs, and projects (PPPPs) in accordance with the ARB Master Plan 

– its framework and its priorities. It should maximize stakeholder participation at all times.  

It will be: 

 

 An advocate and avid supporter in the proper management of the river basin and 

use of water resources; 
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 A “chief planner “that will integrate all the plans pertaining to river basin 

management as well as generate relevant plan inputs through scientific studies; 

 A mediator and problem solver that through a series of dialogues and interventions 

could reconcile conflicting bodies and solve problems; 

 A development facilitator and coordinator to ensure achievement of objectives and 

maximize participation of stakeholders; 

 It will be supported by local communities for its basic O&M funding, but will have 

to seek national and foreign funding for large-scale undertakings requiring public 

and private investments; 

 The RBO could start as a council and evolve as an Authority after a study of its 

merits has been done.  

 

The Proposed Organizational Structure of the Council 

 

Proper attention should be given in the creation of a cohesive and efficient structure for 

the organization. The structure should help provide an enabling environment to carry out 

tasks that have to do with the stated goals of the Council. Organizational structure 

provides guidance to all people involved by laying out the official reporting relationships, 

areas of communication and assignment of responsibilities that govern the workflow of 

the organization. By establishing positions and the interaction mechanisms, the people 

concerned can work in tandem and order is brought to the operation, allowing the 

organization to effectively pursue its goals. 

 

It is proposed that the Abra RBO will take the form of a coordinating council supported by 

a secretariat with a lifespan of three years or until a legislated RBO (The Abra River Basin 

Authority) comes into existence. The proposed organizational structure of the council is 

presented in Figure 6: 
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Figure 6. Proposed ARMC Organizational Structure 

 

The agency composition of each policy/management/ implementing group of the Abra 

River Basin Management Council (ARBMC) as well as detailed tasking shall be 

determined and elaborated in series of consultation/ workshop meetings.  It will have an 

operational life for at least 3 years, as it works for the:  a) final drafting of the ARB Authority 

bill, b) research and databanking; c)  and advocacy; d) project proposal packaging and 

e) initial fund sourcing. 

 

Interim Secretariat 

 

There is a need to create an interim secretariat to serve as work force of the Council.  It 

shall be approved by the interim governing council and will be manned by full time and 

contractual staff.   The head is a senior public administration officer with position and 

salary commensurate to a regional director of a NLA. He/she will be assisted by one 

senior Executive Assistant. The three senior staff occupying positions as unit heads may 

be seconded by RLA/Academe/LGU’s and will be paid on honorarium basis as salary 

level of desired competencies may become a constraint. Each will have five support staff 

consisting of secretaries, utility and driver.  It is suggested that the staff will be composed 
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of people with backgrounds in a variety of disciplines to include social, governance and 

legal as well as economics. 

 

The proposed structure is presented below in Figure 7. 

 

 

Figure 7. Proposed ARMC Interim Secretariat 

 

The Working Secretariat will also oversee the wide-ranging consultations, in the form of 

meetings, workshops, public hearings, and related preparatory activities – as a matter of 

advocacy.   A wide-ranging and intensive “stakeholders’ analysis” will be launched to 

identify all community organizations within the ARB and organize them into sectors and 

grouped according to their interests   For example in the Advocacy and PAP, the Council 

will be working with the Save the Abra River Movement (STARM).  The conduct of 

“Stakeholders’ Congress” will be given prominent publicity and will also mark the 

launching of the ARBMC. After a year or less, if the Council so decides, preparations for 

converting the organization into an Authority will commence.  
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Vision and Mission of the River Basin 

 

Deliberated and Approved by stakeholders and other reviewing bodies, the following 

vision and mission statements of the river basin are adapted: 

 

VISION for the Abra River Basin Plan 

 

“An economically sustainable, climate change resilient and environmentally stable 

Abra River Basin supporting God-centered and empowered stakeholders” 

 

MISSION of the Abra River Basin Organization 

 

“Undertake sustainable development and management of Abra River Basin 

resources through Integrated River Basin Management (IRBM) approach for 

mutual benefit of stakeholders and Mother Earth” 

 

Presented in Table 13 is the budget for the three-year period for the Interim Secretariat 

amounting to 33.5 million pesos for three years assuming that a more permanent funding 

from the national government or other sources are made available.  

 
Table 13 Budget Breakdown 

 

Source of Fund:  DENR-RBCO/Other sources Implementing Agency: DENR -CAR 

ITEM Year 1 Year 2 Year 3 Total 

Personnel Services 

(Salaries and honoraria) 

3,500,000 3,500,000 3,500,000 10,500,000 

Maintenance and Operating 

Expenses 

(Travel, Supplies & Materials, 

Communication and Other 

Services including 

Administrative Cost 

5,000,000 5,000,000 5,000,000 15,000,000 
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Capital Outlay 

(Vehicle and Equipment) 

7,000,000 500,000 500,000 8,000,000 

Total 15,500,000 9,000,000 9,000,000 33,500,000 

 
 
 

Development of Communication Education and Public Awareness Plan(CEPA) 

 

Good communication boosts ownership of basin management public awareness 

campaigns and education program encourage support for basin management. 

 

Basin public awareness campaigns and education program keep those who live and work 

in a basin informed about basin issues and how the basin is being managed. The target 

audiences are many and varied, and include those who live in the basin: businesses 

(including water utilities, industries, tourism resorts, fishermen and farmers), researchers, 

and government departments operating inside and outside the basin. These programs 

support basin management by communicating clear messages about issues, actions and 

progress. Often, new basin organizations need to build their capacity to communicate and 

educate. At first, they may need to bring in communication specialists to make sure 

messages are clear. Likewise, they may need education specialists to tailor education 

program to meet the specific needs of their particular basin. Basin organization planning 

major public awareness and education campaigns may also need to engage specialists. 

 

Public awareness and education program cost money. Advertising, organizing events, 

setting up and operating public information services incur both one-off and ongoing costs. 

Basin management budgets need to include budget lines for capital, operating and staff 

costs for communication programs. Strategies and plans for communication should be 

part of overall basin planning and management. 
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Public awareness campaigns 

 

Many basin organizations run public awareness campaigns in newspapers, on television 

and radio, and through the Internet to create interest in basin management and to change 

attitudes and behavior of the general public.   Printed materials are another tried and 

tested way of raising awareness, for example newsletters, state of the basin reports and 

basin scorecards. These can complement public awareness campaigns and, as well as 

informing the general public, can be particularly useful for targeting particular groups of 

stakeholders. Strong working relationships with local media can also serve basin 

organizations well. Basin organizations that contact journalists regularly usually get good 

coverage and raise their profile significantly.  An enhanced program to improve 

awareness and encourage exchange of information with and among communities in the 

river basin will be necessary if they are to meaningfully participate in the planning process.   

 

The initial CEPA Plan implementation will include advocacy activities, the primary 

purpose of which is to lobby for the:  

 Inclusion of the protection of Abra River Basin in public school curriculum; and,  

 Adoption of the Abra River basin Management Plan as a legal document, through 

a provincial ordinance.  

 Long – term objectives of the CEPA are: 

1) Develop and utilize print, broadcast and web-based communication materials 

on management of river basin for farmers, business groups, NGOs and other 

stakeholders;  

2) Plan and conduct seminars and public dialogues on various issues and 

concerns confronting management of the river basin. 

3) Formulate and advocate policies on river basin protections in collaboration with 

local government units. 

4) Develop training manuals on integrated river management 
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 Innovative Approaches and Methodologies 

1) Piloting of good practices on various areas of river basin management and later 

on promote for adoption in other parts of the basin; 

2) A strategic and integrated communication approach (communication 

campaign) will be pursued in the project. This approach calls for communicating 

customized messages on river basin management with focused audiences 

(students, farmers, businesses, etc.) to achieve more impact. Moreover, it will 

deploy the best mix of communication approaches (e.g., mediated and 

interpersonal approaches) to share innovations on river basin management to 

various stakeholders. This could be achieved through participatory 

approaches, where decisions on messages, approaches and implementation 

shall be in consultation with the stakeholders.  

3) Being a popular communication medium, radio will be utilized as the flagship 

channel for sharing messages. This will be carried out through academe-based 

community radio stations to include; University of Northern Philippines(UNP) 

and Abra State Institute of Science and Technology(ASIST), and local radio 

stations based in other municipalities within the region.  

4) Regular panel discussions will be aired where subject matter specialists will be 

invited to share knowledge and expertise on river basin management.  

5) Communication strategy using radio also include the conduct of structured 

learning systems and modules such as the implementation of School-on-the-

Air programs dedicated to river basin management underscoring protection 

and conservation measures. This activity aims to educate, inform and make the 

various stakeholders act in the effort to protect the Abra River Basin and push 

for its sustainable development. 

6) Print materials like popularized leaflets and flyers in Ilocano will be also be 

produced, based on the original material developed. 

7) Local government units (provincial, municipal and barangay) will be harnessed 

in project implementation. More specifically, communication messages and 

materials will be deployed through local government officials, extensionists and 

local leaders through inclusion of river basin sustainable management as 
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programs/subject matters to existing extension modalities employed in the 

LGUs for better reception and impact. 

8) The agriculture and environments committees of LGUs will be tapped to 

introduce appropriate policies on institutionalizing and enforcing river basin 

management beginning at the household level.  

 

 CEPA Products 

1) A compendium of best practices documented and compiled from the 

experiences of Abra River Basin implementers, and stakeholders, which could 

later on be further processed to serve as a guide or manual for river basin 

management for other regions to adapt or as reference; 

2) Subject matters on River Basin Management included in public schools 

curriculum at all levels. 

3) Multi-lingual leaflets and flyers on integrated river basin management and 

corresponding practices; 

4) Multi-lingual broadcast materials and plugs on river basin management; 

5) Seminar modules and policy dialogues on river basin management; 

6) An established network of communities capacitated to exchange information 

and knowledge within and among themselves in line with river basin 

sustainable use, and protection  

7) E-learning modules; 

 

To this end, partnerships shall be forged with other line agencies, civic   groups, business 

sectors, the academe and the grassroots communities. The CEPA Plan formulation and 

initial implementation could be contracted out to a local consulting firm, university or NGO. 

 

For this component, a total budget of 54 million pesos is proposed for the 15-year period 

of the master plan. Breakdown is shown in Table 14. 
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Table 14 Budget Breakdown 

 

Source of Fund:  DENR-RBCO/Other sources Implementing Agency:  AbRBO 

ITEM Year1to3 Year4to8 Year 9to15 Total 

Personnel Services 

(Salaries and honoraria) 

5,000,000 5,000,000 5,000,000 15,000,000 

Maintenance and Operating 

Expenses 

(Travel, Supplies & Materials, 

Communication and Other 

Services including 

Administrative Cost 

8,000,000 8,000,000 8,000,000 24,000,000 

Capital Outlay 

(Equipment) 

5,000,000 5,000,000 5,000,000 15,000,000 

Total 18,000,000 18,000,000 18,000,000 54,000,000 

 

Development of Abra River Basin Management Information System 

 

1. Establishing basin information systems for good governance 

 

In order to manage water resources at the basin level, it is important for decision makers 

to have easy access to comprehensive, representative and reliable information, at all 

relevant levels, on: 

 the quality and quantity of both surface and groundwater resources, as well as 

seasonal and yearly fluctuations; 

 biotopes and aquatic environments, and their degrees of sensitivity; 

 water use (withdrawals), particularly for irrigation, industry and drinking water, 

and pollution sources (discharges), whether point or non-point; 
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 the risks of recurrent extreme phenomena, such as floods, droughts and 

accidental pollution; and 

 Social and economic indicators, for example costs, prices. 

 

Basin organization in Abra river need to create a basin information system that will meet 

its particular needs, both for managing the data they collect and for delivering information 

to different groups of users in formats they can understand and make use of.in order to 

develop such information systems it is important to have strong support from decision 

makers. Sound governance of water depends on effective information systems. It is 

therefore very important to make decision makers aware that a basin information system 

is apriority tool for water resources governance. Basin information systems are also 

important with easy access to relevant information and away for water users and resource 

managers to interact for participatory management of the river basin.  

 

A basin information system allows information on basin management to be shared clearly 

and transparently, on progress made (or the lack of it) for example. Information needs to 

be to the task in hand, proven through research and development, tested in the field and 

pitched to the capacity of institutions, practitioners and stakeholders to understand and 

use it. Information needs to be, preferably free, so that there is no discrimination between 

information providers and users because of lack of funds. Information needs to be to all 

practitioners through the channels they normally use, not dependent on major upgrades 

of technical infrastructure. And, information processes should be. This means that 

information systems should respect cultural needs, gender issues and embrace 

stakeholders distanced from decision making because of their location, or economic or 

social status. 

 

2. Establishing a strategy and action plan for the information system 

 

In many cases the need for collaboration leads, in the first instance, to the creation of 

anointer-institutional network of partners willing to work together on data management. 

The next stage is the creation of thematic working groups to implement an action plan for 



EXECUTIVE SUMMARY  VOLUME I 

Intergrated River Basin Management   43 | P a g e  
Development Master Plan for Abra River Basin  

the development of the basin information system. The basin information system is a tool 

for information users. Their needs for information – to solve the priority issues of water 

resources management in the basin – must therefore guide the development of the 

system. Based on the information needs assessment and on an analysis of the existing 

situation (legislation, actors, dataflow, existing information systems), the organizational 

and technical aspects of the water information system can be specified. The next step is 

to develop a multiyear action and financial plan which indicates what will be done, how 

much it will cost and where the money will come from. 

3. Adopting rules that allow data to be shared 

 

The problems related to availability, accessibility and sharing of water data and 

information are widespread and occur at all levels (regional, national, local).Solving these 

problems means that those involved in water resources management need to adopt rules 

for sharing, accessing and using data and data services. Common measures and rules 

specifically concern: 

 Sharing Responsibility for producing, gathering, processing and disseminating 

data and information (who does what and access rules) in order to avoid 

duplication and create synergies; 

 Sharing Data. Public authorities should have easy access to data and data 

services related to water resources management. This access can be hindered 

when it depends on ad hoc negotiations between public authorities each time data 

is required.  

 Partners should remove practical obstacles to data sharing by setting up, for 

example, agreements between public authorities. 

 Interoperability of information systems and the organization of network services to 

facilitate, for example, data identification, consultation and downloading. 

 

4. Inventory and characterization of data 
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The first task in setting up a basin data and information system is usually to take an 

Inventory of available data at basin level. This inventory should cover various types of 

data. The time and expense involved in searching for water data, and then establishing 

how useful it is, are major obstacles. Thus, making an inventory of existing data series 

and information is essential to: 

 

 identify existing data and information and whether or not it is accessible; 

 determine the rules for producing and accessing data; and 

 check that the quality of available data meets users' needs. 

 

Basin information inventories include data and information relevant to basin 

management, to include: 

 

 biophysical characteristics (soils, topography)  

 water yield 

 wetlands 

 basin hydrology and hydrogeology 

 land use (anticipated changes in land use, best management, practices) 

 water quantity and quality data 

 ecosystems 

 nutrients 

 point and non-point sources of pollution  

 resource use, withdrawals and discharges 

 demography 

 population 

 social and economic indicators 

5. Developing infrastructure to manage information 

 

The basin information system must be structured so that it can generate information 

fromdata provided by the various data producers. Developing such a system means 
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acquiring or reinforcing the basin water information system platform (servers, software) 

to manage data effectively. To make collaboration between partners easier this platform 

should, as far as possible, build on the existing information infrastructure of each partner. 

The basin information system platform should reinforce their capacities to produce, 

manage and provide information for water resources management. 

 

The platform should be capable of managing all types of information: geographic, 

alphanumeric, text and multimedia. The main components are usually: a database and 

geographic information system (GIS): these are vital tools for managing data and 

translating them into, for example maps, graphs, indicators and performance charts; tools 

to manage a catalogue of data sources on line; decision-support and modeling tools; and 

a web portal for sharing and disseminating information. 

 

6. Developing human expertise for Abra RBMIS 

 

A basin information system needs trained people to run it. Training should be based on 

needs analysis, should focus on data administration methods and tools, and be very 

hands-on. A training program will include: 

 

 general training on environmental data administration (for example data 

production, dashboard concepts, indicators, data quality); 

 technical training on software or techniques non-specific to the water and 

environment sector, for example managing databases, geographic information 

systems, exchange formats, web services; and 

 training on methods and tools specific to water data administration regional level. 

 

7. Data processing and information management 

 

If the water information system is to be useful, it must allow all categories of users to 

retrieve data in a form they can easily understand. As far as possible, the information 

system should be structured to allow users to retrieve information and accomplish routine 
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tasks easily. For example, users may want to study strategies, master plans for water 

management and development, action program, budget simulations or the basis for 

setting water taxes. They may want to issue authorizations, regulate public works, set up 

warning systems, evaluate the results of policies or inform the general public. 

 

For this component, a total budget of 59 million pesos is proposed for the 15-year period 

of the masterplan. Breakdown is shown in Table 15. 

 
 

Table 15 Budget Breakdown 
 

Source of Fund:  DENR-RBCO/Other sources Implementing Agency:  AbRBO 

ITEM Year1to3 Year4to8 Year 9to15 Total 

Personnel Services 

(Salaries and honoraria) 

5,000,000 5,000,000 5,000,000 15,000,000 

Maintenance and Operating 

Expenses 

(Travel, Supplies & Materials, 

Communication and Other 

Services including 

Administrative Cost 

8,000,000 8,000,000 8,000,000 24,000,000 

Capital Outlay 

(Equipment) 

5,000,000 5,000,000 10,000,000 20,000,000 

Total 18,000,000 18,000,000 23,000,000 59,000,000 

 

Cross Cutting Research and Development for a Climate Change Resilient Abra River 

Basin 

 

Integrated River Basin Management as a way of consolidating all government effort to 

manage, rehabilitate, protect and conserve river basin resources in the light of increased 

frequency and Incidence of flooding, drought, water-borne diseases and other water-

related hazards. It aimed to rationalize river basin management including its governance, 



EXECUTIVE SUMMARY  VOLUME I 

Intergrated River Basin Management   47 | P a g e  
Development Master Plan for Abra River Basin  

and veer away from fragmented programming, planning and implementation by various 

agencies and instead encourage coordinated and collaborative actions among the 

National Government Agencies, Local Government Units, the Private Sector Groups and 

the Civil Society. Further, in 2009, recognizing the need to further plug in additional 

operational and governance requirements to strengthen river basin governance and 

management in the Philippines, Executive Order no. 816 was issued by the Philippine 

President. It aims to: 1) Rationalize and integrate all national plans, projects and programs 

within the country's river catchment basins, with relevant and related river basin initiatives, 

projects and programs such as, but not limited to, river basin infrastructure development, 

flood control, environmental protection and integrated water resources management.  

 

Pursuant to the foregoing, the Department of Interior and Local Government, is  tasked 

to adapt river basin approach in the implementation of  Climate Change Adaptation and 

Disaster Risk Reduction as per RA 9729 (Climate Change Act) and RA 10121(Disaster 

Risk Reduction and Management Act) respectively.  In the implementation of RA 10121, 

it is expected that, aside from the National Disaster Risk Reduction Management Plan 

(NDRRMP), Regional and Local Disaster Risk Reduction Plans will be formulated to serve 

as the principal guide to disaster risk reduction and management (DRRM) efforts of the 

country where the staging focus of DILG is on the river basins and the thrust is to build 

alliances amongst the local government units and other government and non-government 

agencies.  

 

On this backdrop, there is an overwhelming need to: 1) support through R&D a focused 

and science-based innovative solutions in mitigating the risks and impacts of climate 

change and hazards in the Abra river basin; 2) initiate  development of an interdisciplinary 

and cross-sectoral network of researchers and practitioners to enhance the 

understanding and prediction of climate change and hydro meteorological hazard impacts  

and; 3) strengthen  linkages with the national and local government to facilitate capacity 

building in the delivery and use of disaster risk reduction and management measures and 

climate change  adaptation solutions. 
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Objectives of the Research Program of the River basin 

 

General Objective: 

This research and development project aims to advance our knowledge and capacities 

for Climate Change Adaptation (CCA) and Disaster Risk Reduction (DRR) through 

Science and Technology(S&T) – enabled effective river basin management in Abra River 

basin. 

 

Specific Objectives: 

 

1. Continuing deposition of  state-of-the-art  knowledge and understanding on the 

condition and  management practices in the Abra river basin; 

2. Harness  cutting-edge  computer technologies in describing  and forecasting  of 

hydro-meteorological events in the river basin;  

3. Introduce  innovative knowledge management system and capacity building 

modalities in  climate change resilient river basin management 

 

This R&D program will embark on a river basin approach in providing state-of-the art 

science and technology-based solutions for climate change adaptation and disaster risk 

management focusing on the use of advances in computer technology, particularly 

geographic information systems (GIS), remote sensing and decision-support systems 

(DSS), to improve the basis for decision making in river basin operation and management. 

The components and activities in the Abra river basin are described/explained as 

follows: 

 

1) Utilization of Existing Models, Data and Facilities 

The research program will utilize research products of existing DOST sponsored projects 

such as NOAH, WISE, LIDAR  MAPPING and other agencies as primary data input in the 

development of decision support system for the river basins. Furthermore, available 

computer models such as HEC, SWAT, AQUACROP will be calibrated and validated for 
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simulating hydrometeorological events and development of early warning forecast of 

hazards including future climate scenarios 

  

2) Thematic and cross cutting areas in integrated river basin management R&D 

a. River basin management will be categorized in four thematic components: 

 water resources management 

 watershed management and restoration 

 CCA-DRRM(flood control, drought and other hazard;) 

 coastal resources management 

b. Development and Testing of River basin Management Information System 

River basin organizations need to create a basin information system that will meet their 

own particular needs, both for managing the data they collect and for delivering 

information to different groups of users in formats they can understand and make use of. 

Sound governance of water in the basin depends on effective information systems. The 

MIS platform should be capable of managing all types of information: geographic, 

alphanumeric, text and multimedia. The main components of the RBMIS are: 

o a database and geographic information system (GIS): these are vital tools for 

managing data and translating them into, for example maps, graphs, indicators; 

o tools to manage a catalogue of data sources on line; 

o decision-support and modeling tools; and  

o a web portal for sharing and disseminating information 

c. Capacity Development 

Conduct of trainings, educational tours, development of training manuals and IEC for 

advocacy and public awareness campaigns. 

 

For this component, a total budget of 89 million pesos is proposed for the 15-year period 

of the masterplan. Breakdown is shown in Table 16. 
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Table 16.  Budgetary Breakdown 
 

Source of Fund:  DENR-RBCO/Other sources Implementing Agency:  AbRBO 

ITEM Year1to3 Year4to8 Year 9to15 Total 

Personnel Services(Salaries 

and honoraria) 

8,000,000 8,000,000 10,000,000 26,000,000 

Maintenance and Operating 

Expenses(Travel, Supplies & 

Materials, Communication and 

Other Services including 

Administrative Cost) 

5,000,000 8,000,000 20,000,000 33,000,000 

Capital Outlay(Equipment) 5,000,000 5,000,000 20,000,000 30,000,000 

Total 18,000,000 21,000,000 50,000,000 89,000,000 

 

X. Budgetary Requirements of the Master Plan 

 

Table 17 shows the indicative budget broken down into thematic (water resources, 

watershed, CCA-DRRM and coastal and aquatic management) and  cross-cutting 

(creation of RBO, communication, education and public awareness plan, river basin 

management information system and research and development) areas. The total cost is 

15.5315 billion pesos for 15 years, divided in three milestone periods; immediate, medium 

term and long-term. 
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Table 17.  Indicative Budget Summary of the Master Plan 

 

Item 

BUDGET ( in million pesos) 

Immediate: 

Year1to3 

Medium 

Term:  

Year4to8 

Long 

Term: 

Year9to15 

Total 

Water 

Resources 

2,070 2,100 2,530 6,670 

Watershed and  

Environment 

   230    305    260    805 

Coastal and 

Aquatic 

   220     295   150    665 

CCA-DRRM 2,376 2,430 2,360 6,976 

Abra RBO      33.5        33.5 

River basin 

Management 

Information 

System 

18 18 23 59 

Communication, 

Education and 

Public 

Awareness 

8 8 8 24 

Research and 

Development 

18 21 50 89 

Total 4,973.5 5,177 5,381 15,531.5 
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Financing and Implementation Scheme 

 

Source of Funding 

 

The basin’s water resources programs and projects would require a total of more than 

PhP 15 billion for implementation. Funds for these would come from a mix of possible 

funding sources, particularly Official Development Assistance (ODA), national 

government, local governments and the private sector under private partnership program.  

 Projects to be funded through ODA 

 

These include the projects classified under capital and technical assistance as follows: 

For Capital Assistance are the following: 

 

a. Bank protection and river control works selected by the provincial government 

and construction of other bank protection works along the Abra River; 

b. Improvement of Flood Forecasting and Warning System (FFWS) and 

hydrometeorological instrumentation; 

c. Piloting of sabo dams and vegetative approach to erosion control; 

d. Biodiversity and water quality management 

 

For Technical Assistance are the following: 

 

a. Conduct of Feasibility Studies and Engineering designs for irrigation, 

hydropower and groundwater utilization; 

b. Conduct of Feasibility Study on Enhancement of floodflows in San Quintin 

Narrows;  

c. Conduct of Feasibility Study for dredging of Santa Ilocos delta and other 

sections of the Abra River. Although the above projects shall be sourced 

through ODA funding, the national government shall provide the local 

counterpart cost depending on the equity requirement of a particular ODA 

funding agency. 
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Projects to be funded through National Government 

 

Projects proposed for funding by the national government categorized in terms of 

technical and capital assistance are as follows: 

For Technical Assistance are the following: 

 

a. Research and Development in development of decision support system for 

river operation and river basin management and development 

b. Piloting of Soil and Water Conservation technologies in the river basin 

c. Agricultural Intensification and Diversification 

 

For Capital Assistance are the following: 

 

a. Creation of Abra River Basin Authority; 

b. Implementation of irrigation projects; 

c. Implementation of hydropower projects; 

d. Implementation of agricultural and tourism projects; 

e. Implementation of bank protection and river control projects; 

f. Implementation of SWIP and SFR Projects; and 

g. Implementation of tree zones along riverbanks 

 

 Projects to be funded through Local Governments 

a. Planning and financing for Land Acquisition and Resettlement for bank 

protection works; 

b. Co-financing of SWIPs and SFRs; and 

c. Support to the Implementation of tree zones along riverbanks 

 

 Projects to be funded by Private Entities 

a) Construction and Operation Hydropower projects 
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b) Construction of Water projects for domestic and industrial purposes 

c) Water tourism projects 

 

XI. Some Institutional Roles 

 

 Preparation and Packaging of Feasibility and Detailed Engineering Proposals. 

 

Flood control mitigation projects, especially those that are structural in nature (multi-

purpose dams, embankment dikes. etc) require enormous financial investments and 

therefore require feasibility studies and/or detailed engineering studies to ascertain their 

implementation viability. Since a substantial portion of flood mitigation projects is 

structural in nature, concerned regional government agencies are expected to prepare 

and package proposals for the conduct of appropriate feasibility and engineering studies, 

particularly the DPWH (riverbank protection, dikes embankments), NIA (multi-purpose 

dams, irrigation systems), PAGASA (flood forecasting and warning) and DENR 

(watershed management projects). 

 

 Inclusion of identified projects in the budget proposals of regional line agencies 

 

Projects identified in the plan could be funded through the annual budget appropriations 

of the national government. These include the construction of small water impounding 

reservoirs (SWIPs), Small Farm Reservoirs (SFRs), watershed protection and feasibility 

studies for small scale flood control structures. For such type of projects, concerned 

government agencies shall ensure that these are included in their respective annual 

budgetary allocations. 

 

 


