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1 Rationale 
 
The River Basin Control Office (RBCO) was created in pursuant to Executive Order (EO) 
no. 510, 816, and 50. It was created to develop a national master plan to address 
flooding and to provide sustainable supply of water for the entire country. In attaining 
these, 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 (CCAM) passed 
Resolution No. 2012-001 adopting the eighteen (18) major river basins of the country as 
priority areas of the government. These 18 Major River Basins have been identified as 
priority areas of spatial focus of convergence under the CCAM Cluster’s Program Budget 
Approach (PBA) in CY 2013 and CY 2015. Currently, the PBA allowed the expansion of 
the program into other river basins aside from the eighteen (18) major river basins. 
 
River basins are important drivers of Philippine economy; hence, they have to be 
managed sustainably. In order to do this, a master plan should be formulated following 
the integrated river basin management approach in line with the Philippine 
Development Plan (PDP). 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. 
 
Three of the targeted river basin/watershed for master plan formulation are situated in 
Leyte Province; these are the Daguitan-Marabong, Binahaan, and Palo Principal River 
Basins. The identification of these river basins/watersheds were based on the following 
criteria prepared by RBCO: a.) absence of an Integrated River Basin Management and 
Development Master Plans (IRBMDMP) and appropriate institutional mechanisms; b.) 
the area encounters environmental problems such as flooding, landslides, deforestation, 
and water quality degradation; c.) high poverty incidence; and d.) contributes to high 
economic growth of the country. Given these criteria and the passage of the Climate 
Change Act of 2009 (RA 2979),  and the Disaster Risk Reduction Law of 2010 (RA 
10121),  there is now a need to formulate master plans  for the abovementioned river 
basins taking into consideration new climate perspectives and mainstream it into the 
plan together  with the disaster risk reduction issues and measures.  

2 Objectives of the Study 
 
The objective of this project is to formulate an Integrated Management and 
Development Master Plan for the Daguitan-Marabong, Binahaan, and Palo Principal 
River Basins taking into consideration biological diversity and their capacity to provide 
goods and services. The plan incorporates the implications of the new climate normal in 
addressing the concerns of the river basin on the following: 
 

1) Water resources management;  
2) Forest Ecosystem and Biodiversity 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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3 Scope 
 
The project formulated the Integrated Management and Development Master Plan of the 
Cluster 5 River Basin consisting the three principal river basins in Leyte Province, 
namely Binahaan, Daguitan-Marabong and Palo. It took into consideration potential 
climate change impacts to provide a sound basis for management decisions in the 
sustainable management of the resources therein. The project consisted of three phases, 
the scope of which includes:  
 
1. Profiling of the river basin and vulnerability assessment;  
2. Formulation vision, missions, and goals;  
3. Identification of strategies, programs and projects;  
4. Evaluation of strategies, programs and projects; and  
5. Investment and implementation planning  
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4 Methodology 
 
The following tasks were undertaken in order to achieve the objectives of the project: 
 

 
Figure 1. Framework for developing climate change-responsive integrated management 
and development master plan 
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5 Assessment Report 
 

5.1 Geophysical Profile 
 

5.1.1 Geographic Location 
 
The Binahaan, Daguitan-Marabong, and Palo River Basins are the three Principal River 
Basins of Cluster 5. These are all located in the Province of Leyte. Table 1 presents the 
coordinates of the three principal river basins and the minor watersheds in Cluster 5. 
Minor watersheds are delineated based on the smaller river systems found in-between 
the principal river basins. Cluster 5 has four minor watersheds, which were all included 
in the formulation of the master plan.  
 
Table 1. Coordinates of Cluster 5 Principal River Basins. 

Watershed Coordinates 

Binahaan 
11° 0' 15.78" to 11° 9' 49.01" North Latitude 
124° 40' 11.26" to 125° 3' 10.14" East Longitude 

Daguitan-Marabong 
10° 45' 21.28" to 11° 1' 16.48" North latitude 
124° 44' 46.53" to 125° 3' 11.62" East Longitude 

Palo 
11° 6' 10.44" to 11° 15' 59.46" North Latitude 
124° 45' 38.05" to 125° 3' 7.52" East Longitude 

Minor Watershed 1 
(Guinarona Watershed) 

10° 58' 6.04" to 11° 5' 46.26" North Latitude 
124° 49' 52.82" to 125° 1' 54.84" East Longitude 

Minor Watershed 2  
(Calbasag Watershed) 

10° 57' 23.37" to 11° 2' 11.44" North Latitude 
124° 53' 18.54" to 125° 2' 26.64" East Longitude 

Minor Watershed 3 
(Rizal Watershed) 

10° 53' 31.98" to 10° 57' 7.06" North Latitude 
124° 55' 4.08" to 125° 1' 28.24" East Longitude 

Minor Watershed 4 (Gibuga and 
Magon-Bucan-Balire Watershed) 

10° 46' 34.06" to 10° 56' 42.04" North Latitude 
124° 51' 2.52" to 125° 0' 44.6" East Longitude 

 

5.1.2 Climate Trends and Projections 
 
Based on the Modified Corona’s Climate Classification, Leyte Province is mostly 
classified under Type IV Climate. This is characterized with more or less evenly 
distributed rainfall throughout the year.  Further, Koppen-Geiger Classification has 
classified Leyte Province under tropical wet climate (Af) with significant amount of 
rainfall even during dry months.  
 
Data on climate normals and extremes were based on the data from PAGASA recorded 
from Tacloban station for the period of 1980-2010 and 1903-2016, respectively. The 
average temperature recorded in Tacloban Station was 27.750C while the average 
annual rainfall was 221.6 mm.  
 
At present, the latest climate projection provided by the PAGASA made use of the 
Representative Concentration Pathways (RCPs) model. Two scenarios were modeled 
depending on the green house emission; RCP 4.5 represents the moderate level of GHG 
emission while RCP 8.5 represents high level of GHG emission. The projection covered 
two time-periods, the mid-21st century (2036-2065) and the late-21st century (2070-
2099). Baseline data used is from 1971-2000.  
 
The projections were presented using the Climate Information Risk Analysis Matrix 
(CLIRAM). Using this tool, climate information are presented in terms of median, lower 
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bound, and upper bound. Median represents the most likely change in the future; lower 
bound is the lowest possible change while upper bound is the highest possible change.  
 
Seasonal average temperature is expected to increase in the mid-21st and late-21st 
century. In mid-21st (2050), maximum mean projected temperature will be around 
28.10C using RCP 4.5 while maximum mean projected temperature could reach 28.50C in 
late-21st (2085). Likewise, seasonal average temperature using the RCP 8.5 also shows 
an expected increase. In 2050, the maximum mean projected temperature will be  
28.50C in the months of June-July-August. Moreover, the maximum mean projected 
temperature is 300C in 2085. 
 
Based on RCP 4.5, the annual rainfall projection will increase by 0.2% in 2050 but will 
decrease by 5.4% in 2085, relative to the baseline value of 1,853.42 mm. Using the same 
RCP, rainfall projection in September-October-November season will decrease, while an 
increase in rainfall is expected on December-January-February season. On the other 
hand, using the RCP 8.5 annual rainfall is expected to decrease in 2050 and 2085 by as 
much as 1.9% and 12.3%, respectively. Annual rainfall in the mid-21stcentury will 
account to about 1,817.7 mm and 1,625.6 mm in the late-21st century. Decrease will 
generally occur in the season of June-July-August and September-October-November. 
Rainfall during summer months will all the more decrease based on the CLIRAM 
Projection under RCP 8.5. 
 

5.1.3 Topography 
 
The Cluster 5 River Basin is generally located in 0-100 meters above sea level (masl) 
elevation. Around 58% of Cluster 5 is under this elevation class. Municipalities that are 
located in low elevation are the municipalities of Alangalang, Dagami, Palo, Pastrana, 
Santa Fe, Tanauan, Burauen, Dulag, Jaro, and Julita. Moreover, more than half (54%) of 
the Cluster 5 River Basin have level slope while around 16% has very steep slope to 
severely steep. Areas situated in severely steep slopes constitute to only about 4% of the 
total area of Cluster 5. These areas covered portions of the Anonang Lobi Range. 
 

5.1.4 Soils and Geology 
 
There are ten soil types in Cluster 5 River Basin. The most dominant soil series is the 
Tacloban clay followed by rough mountainous soil which cover around 41% and 36% of 
the total area, respectively. Meanwhile, there are seven geologic periods in Cluster 5 
River Basin, namely, basement complex (Pre-Jurassic), Cretaceous-Paleogene, 
Oligocenen-Miocene (igneous rocks), Pliocene-Quaternary, Recent, Upper Miocene-
Pliocene (Sedimentary and Rocks). 
 

5.1.5 Water Resources 
 
Binahaan River is one of the major rivers in Leyte. Binahaan and Palo Rivers are 
classified as Class C. Some beneficial uses of Class C inland surface waters includes 
fishery water for the propagation and growth of fish and other aquatic resources, 
recreation water Class II (boating, etc.), and industrial water supply Class I (for 
manufacturing processes after treatment.   

The only available streamflow records for the Cluster 5 River Basin are for Daguitan 
River and Lingayon River. Records from the Daguitan River are fragmentary data 
between 1982-2007.Using flow duration analysis, the 80% dependable monthly flow for 
the Daguitan river ranges from a low of 4.46 m3/s during May; a high of 7.90 m3/s 
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during December with an annual dependable flow average of 5.60 m3/s. For the 
Lingayon River, the 80% dependable monthly flow ranges from a low of 0.36 m3/s to a 
high of 0.68 m3/s with an annual average of 0.48 m3/s. 

Moreover, groundwater in Cluster 5 is mostly sourced from local and less productive 
aquifers. This type of groundwater source is distributed in all municipalities. The 
estimated groundwater development potential or the total extractable groundwater 
from the aquifers in Binahaan PRB at present and for 2050 are 41 MCM/yr and 34.4 
MCM/yr, respectively. For Daguitan-Marabong, the present and 2050 groundwater 
potential are 38.1 MCM/yr and 32 MCM/yr, respectively. For Palo PRB, they are 26 
MCM/yr and 22.3 MCM/yr, respectively. 

As of 2018, there are around 153 water grantees in the principal river basins of Cluster 
5. About 90 permits granted sourced their supply from the surface while around 62 
permits were granted for groundwater extractions. Meanwhile, there is only one (1) 
water grantees that is outside the PRB but within the minor watershed. 
 

5.1.6 Land Classification and Land Cover 
 
Cluster 5 River Basin is mainly composed of alienable and disposable land. The 
aggregate total of A&D in the clustered river basin is around 94,461 hectares or 
equivalent to 75% of the total area of the whole clustered watersheds. As for the 
principal river basins, only Daguitan-Marabong PRB has forestland greater than 50% of 
its total area. Palo PRB is mainly A&D with as much as 98% of its total land area. On the 
other hand, 30% of Binahaan PRB is classified as forestland. 
 
There are twelve various land cover types in Cluster PRB. Perennial crop is the most 
dominant with around 48% of its total area. Common perennial crops include banana 
and coconut. The second most dominant are annual crops comprising 19% of the total 
area. Closed forest only accounts to about 9% of the total land area and open forests 
account to about 12%. Built-up area constitute to about 2%. Annual crops, closed 
forests, open forest, and wooded grassland decrease in land area based on the 2010 and 
2015 data while built-up areas, perennial crops, and grassland increased. 
 

5.1.7 Natural Hazards 
 

Flood 
 
Like any other watershed in the country, some parts of the Cluster 5 River Basin are also 
susceptible to flooding especially those that are near the river system and those in low 
lying areas especially in coastal areas.  
 
Almost all municipalities within the Cluster 5 River basins have parts with very high 
susceptibility to flooding except for Baybay, Javier and Tacloban City. Generally, 3,434 
hectares, equivalent to 3% of Cluster 5 River Basin are highly susceptible to flooding 
while about half (~49%) of the Cluster is located in areas with no susceptibility to 
flooding. 
 

Landslide 
 
Around 20% of Cluster 5 River Basin is highly susceptible to landslide. Landslides are 
usually concentrated on mountainous with steep slopes since they are mainly driven by 
topography. Areas under the moderately susceptible comprised about 16% (20, 587 ha) 
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of the total area of Cluster 5. Only the municipality of La Paz has areas with very high 
susceptibility to landslide. Portions of La Paz that are under this susceptibility class is 
around 53 hectares located in Minor Watershed 4. Areas under steep slopes covered 
with weak materials are usually very highly susceptible to landslide. 
 

Storm Surge 
 
Storm surge is usually a secondary hazard to tropical cyclones triggered by strong 
winds. Based on the storm surge susceptibility map from PHIVOLCS, total area in 
Binahaan PRB that is highly susceptible to 2 meters inundation (A1 Alert Level Storm 
surge) is around 105 hectares, while those under medium susceptibility is around 339 
hectares. Meanwhile, in a 5-meter inundation (A4 Alert Level Storm Surge), the area that 
is highly susceptible has increase to about 1,261 hectares.  Areas under moderate 
susceptibility also increased to about 343 hectares from 339 ha in A1 Alert Level.   
 

Liquefaction 
 
Liquefaction usually happens when sediments that are loosely packed and water-logged 
at or near the ground lose their strength in response to strong ground shaking. Hence, 
they behave as viscous liquid. Around 21% of Cluster 5 River Basin is moderately to 
highly susceptible to liquefaction. Dulag, Palo and Tanauan are the municipalities most 
susceptible to liquefaction. Among the three watersheds, Binahaan is the most highly 
susceptible to liquefaction.  
 
Soil Erosion 
 
Most parts of the watershed are located in areas with slight erosion. This comprise to 
about 48% of the total area of the river basin or 59,888 ha. Meanwhile, around 43% 
(54,441 ha) of the river basin has no apparent erosion. Those located in areas 
susceptible to severe erosion consist of about 2% of the total area only. Among the 
principal river basins and minor watersheds of Cluster 5, Palo PRB has the largest area 
with severe erosion comprising about 1,387 ha.  
 

Tsunami 
 
It can be observed that tsunami prone areas are mostly located in minor watersheds of 
Cluster 5. About 69% of the total area susceptible to tsunami is in the minor watersheds 
while about 31% is in the area of the PRBs. Specifically, Minor Watershed 4 has the 
largest area susceptible to tsunami in Cluster 5. 
 

Drought 

 
Cluster 5 experienced moderate drought events with peak Standard Precipitation 
Index (SPI) value of -1.65 and an average SPI value of -0.82 for 11 months duration 
starting October 1994 to September 1995.  This moderate drought recurred for 11-
month duration starting January 1998 up to start of December 1998 having a peak SPI 
value of -1.72 and an average of -1.34. On November 2013 to December 2014, Cluster 5 
experienced 13 months duration of extreme drought having a peak SPI value of -3.99 
and an average of -2.06. This is the highest computed SPI value recorded for Cluster 5. 
 

a. 2050 Meteorological Drought Forecast using 1-month SPI 
2050 drought forecast for Cluster 5 using 1-month SPI shows that Cluster 5 is 
expected to have mild to moderate drought condition having an SPI value from    
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-0.28 to -1.04. Cluster 5 will experience these mild to moderate drought 
condition for the entire year 2050. This should be taken into consideration 
specially when dealing with crop production. This indicates that proper water 
management and soil moisture conservation should be observed to alleviate the 
effect of the prolonged mild dryness. 

 
b. 2050 Agricultural Drought Forecast using 6-month SPI 

Cluster 5 is expected to experience mild to moderate dryness with SPI values 
ranging from -1.32 to 0.36. It can be seen that the mild to moderate agricultural 
drought will start as early as March with peak SPI values from September to 
October and will last until December 2050. 
 

c. 2050 Hydrological and Socioeconomic Drought Forecast using 12-month SPI 
Cluster 5 is expected to experience mild to moderate drought with SPI values 
ranging from -1.30 to 0.97. It can be seen that the mild to moderate hydrological 
and socioeconomic drought will start to be experienced from month of July and 
will last and peak in December 2050. 

 

5.2 Bio-ecological Profile 
 

5.2.1 Floristic Diversity 
 
The data for the faunal diversity in the river basin shows that the area is generally 
composed of grassland, brushland, forest plantations, and old growth forest. There are 
about 99 families and 330 species found in Cluster 5 River Basin. The most dominant 
species in the river basin are those from Family Poaceae/Graminae (35 species), 
followed by Fabaceae/Leguminosae (26 species) then Moraceae (18 species).  
 
The Binahaan PRB shelters more threatened species than the Palo PRB. Among the 
species, 16 are classified as vulnerable, 6 are threatened, 3 are endangered, and 2 are 
critically endangered based on DAO 2017-11 or the Updated National List of Threatened 
Philippine Plants and their Categories. On the other hand, around 24 species are 
threatened (7 critically endangered, 4 endangered, 13 vulnerable) and 3 are nearly 
threatened species based on the International Union for Conservation of Nature’s 
(IUCN) Red List of Threatened Species. The critically endangered species in the area are 
Shorea almon (Almon), Parashorea plicata (Bagtikan), Hopea philippinensis (Gisok-
gisok), Shorea negrosensis (Red Lauan), Shorea polysperma (Tanguile), Shorea contorta 
(White Lauan), and Shorea astylosa (Yakal). 
 

5.2.2 Faunal Diversity 
 
Faunal records of Cluster 5 River Basin show that there are around 87 species in the 
area representing 50 species. Out of these 87 species, two species were found to be 
critically endangered. These are the Anguilla anguilla (European eel) and Siebenrockiella 
leytensis (Leyte Pond turtle) which belong to the Family Anguilladae and Geoemydidae, 
respectively. 
 

5.2.3 Coastal Resources 
 
The three PRBs of Cluster 5 River Basin drain into the Leyte Gulf, which is regarded as 
an important fishing ground in Leyte Province. According to Biodiversity Management 
Bureau (BMB), around 187 fish species belonging to 50 families are found in Leyte Gulf. 
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Majority of these species are in the family of Carangidae and Nemipteridae. Sixty-percent 
of the fish species in the gulf are under the least concern category of IUCN 
 

5.3 Demographic Profile 
 
Based on the latest census (2015), Cluster 5 River Basin shelters around 505, 701 
individuals. The estimated total population in Binahaan PRB is 127,104; Daguitan-
Marabong is 47, 168; and Palo PRB is 101, 648. The rest of the population area scattered 
in the minor watersheds. Following the trend for Region VIII, the population growth rate 
of Cluster 5 is perceived to decrease from 2010 to 2045. It means that population will 
increase but at a slower rate. An increase in population leads to increase in demand to 
various watershed resources. 
 
Population density is usually higher in areas where access to different goods and 
services like health and education services, and better livelihood opportunities are 
abundant and proximate. Given this, Tacloban is the most densely populated 
municipality with population density of 1,200 persons/ square kilometer. It is followed 
by Tanauan and Tabontabon with population density of 702 persons/ sq km. and 463 
persons/ sq. km, respectively. As of 2015, there are about 242,953 households in the 
river basin. This is equivalent to 53% of the total number of households in Leyte.   
 

5.4 Socio-economic Profile 
 

5.4.1 Settlement Pattern 
 
The trend of urban population is increasing for the whole province of Leyte. In 2007, 
urban areas shelter 72,218 individuals. In 2010, it increased up to 162, 096.  People’s 
preference for urban settlement was also apparent. 
 

5.4.2 Land and House Tenure 
 
Around 57% of the land owned in the watershed falls under agricultural class, while 
33% are residential. Roughly, 3% of the agricultural lands were acquired through 
Comprehensive Agrarian Reform Program (CARP) of the government. 
 

5.4.3 Energy Consumption 
 
Around 82% of the total households in the watershed rely on electricity for lighting and 
cooking, while around 13% are dependent on kerosene. Other sources of lighting in the 
river basin are liquid petroleum gas (LPG), oil (vegetable, animals, and others), solar 
panel, and solar lamp.  On the other hand, there are around 293 households who have no 
access to electricity.  
 

5.4.4 Health 
 
For every 1,000 livebirths, there are around 180 infant deaths in Leyte.  Of these, 84 are 
male infant deaths and 96 are female. Further, as defined by the WHO, maternal deaths 
is a death of a woman while pregnant or 42 days after giving birth. On the average, there 
are 7 maternal deaths for every 100,000 livebirths is Leyte. Data from the Department of 
Health (DOH) also shows that there are more infant deaths in Ormoc and more maternal 
deaths in Tacloban. 
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5.4.5 Literacy and Education 
 
Among the seventeen municipalities, Palo has the highest literacy rate, which is 98.9%. 
It is closely followed by Tacloban City with literacy rate of 98.8%. MacArthur has the 
lowest literacy rate, which registered at 96.0%. On the average, the literacy rate in the 
river basin is 98.0%. Literacy is generally high in the municipalities within the river 
basin. 
 
Most of the population in the watershed are elementary (35%) and high school (31%) 
graduates, or at least have reached these levels. Only about 115 are academic degree 
holders while 9% are college undergraduates.  
 

5.4.6 Poverty and Subsistence 
 
Latest report from PSA shows that the poverty incidence among families and population 
in Leyte is 23.6% and 31% respectively. It means that 23.6% of the households and 31% 
of the population is below the poverty threshold. Meanwhile, the subsistence incidence 
decreases from 2006 to 2015. Currently, the susbsitence incidence among families and 
populations were 6.7% and 9.7%, respectively. In the Philippines, a family of five needs 
atleast PhP 6,329 every month to meet the basic food needs. In Leyte, the per capita food 
threshold is PhP 7,663.  
 

5.4.7 Human Development Index 
 
The HDI in Leyte was observed to be increasing from 2006 to 2012. As of 2012, HDI in 
the province was 0.586. Out of the three indices used in measuring the HDI, education 
index and life expectancy index is highest in Leyte.  
 
 

5.4.8 Employment and Labor 
 
There are about 399,953 gainful workers in Cluster 5. Most of the gainful workers 
(28%) in the watershed are employed in elementary occupations, which involved 
performing simple and routine tasks like sweeping, vacuum cleaning, and clothes 
laundering. 
 

5.4.9 Sectoral Production 
 

 Rice 
Most of the areas for rice production are irrigated. In 2016, there were around 31, 810 
hectares of farms for rice production.  Of these, 23,793 hectares are irrigated, 7,370 
hectares are rainfed, while 647 hectares are upland areas. For the same year, rice 
production was around 130,643 metric tons (mt), with an average yield of four mt. 
 

Corn 
In terms of corn production, the annual volume of production is around 1,888 metric 
tons of white corn and 2,033 metric tons of yellow corn. Area harvested accounts to 
about 9,160 hectares for white corn and 1,303 hectares for yellow corn.  
 

Livestock Production 
Hog and carabao are the most common livestock being raised. From 2016 to 2017, 
commercial raising of livestock was very common and a major form of livestock 
production in Cluster 5. Commercial hog raising had increased by 312% from 2016 to 
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2017 while commercial carabao raising increased by 21.4%. Generally, the number of 
livestock raised in the river basin have increased except for carabao, which decreased by 
1.1%.  
 

Poultry and Egg Production 
Chicken is the most popular livestock being grown. The most common type of chicken 
produced are native chickens, followed by broilers then layers. An increase in chicken 
production is observed from 2016 to 2017. On the other hand, a decrease in production 
of duck was observed. The decrease is mainly on commercial raising of ducks with about 
-5.9%. 
 

Fisheries 
Commercial fishing is the most common type of fishing. It had been in increasing trend 
from 2000 to 2008, but decreased from 2009 to 2012. Aquaculture is next to 
commercial fisheries in terms of the volume production. The volume of production for 
aquaculture was increasing from 2000-2012. Meanwhile, though municipal fishery is 
lowest in volume of production, its value exceeds the value of aquaculture.  In 2014, the 
value of municipal fishery was greater than the commercial fishery with 880M, while 
commercial fishery and aquaculture was 519M and 419M, respectively. 
 

Forestry 
In 2016, about 5,692 cubic meter of logs were produced in Leyte Province. Biliran is the 
top producer of logs in Region VIII, followed by Leyte.  
 

Tourism 
Data for year 2017 showed that the usual visited place in the watershed was Ormoc City 
and Palo. Most of the travelers going to these places are domestic travelers. Around 
12,314 visitors in Ormoc were foreign travelers. In sum, there were about 78,626 
visitors in Ormoc City and 84,355 visitors in Palo in 2017.  
 

5.5 Infrastructure 
 

5.5.1 Educational Facilities 
 
There are around 639 elementary public schools within and around the watershed. 
Ormoc City has the most number of schools while Tabontabon has the least. As of 2015, 
the number of enrollees in public elementary schools is around 165,167.  Meanwhile, 
there are about 82 secondary schools in the watershed with 72,892 total number of 
enrollees. Data from school year 2014-2015 shows that there are about 36,386 male 
enrollees and 36, 506 female enrollees. 
 

5.5.2 Health Facilities 
 
As of 2013, there are about fourteen hospital within and near the river basin. These are 
located in Burauen, Palo, Baybay, Ormoc and Tacloban. In addition to these hospitals, 
there are also barangay health services (BHS) designated to respond to simple medical 
concerns at the barangays. Leyte Province has about 271 BHS, 33 of these are located in 
Ormoc while about 30 BHS are in Tacloban. Meanwhile, the total number of BHS within 
and around the watershed is around 138, excluding the data from Burauen and Palo. 
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5.5.3 Roads and Bridges 
 
All national roads of Leyte trail to as long as 993.8 kilometers. There are around 13 
national roads inside the Cluster 5 River Basin. The longest road in the river basin is the 
Jaro-Dagami-Burauen-La Paz Road with a total length of about 30 kilometers. The total 
length of all roads in Cluster 5 is about 188 kilometers, which are mostly classified as 
tertiary roads. Moreover, there are around 368 permanent national bridges in the whole 
province of Leyte with total length of about 14,192 kilometers 
 

5.5.4 Dam and Irrigation 
 
There are two dams in Cluster 5 River Basin which are both inside the Binahaan PRB. 
Patok diversion dam is located in Caanislagan, Dagami, while Sta. Elena Diversion Dam is 
in Malaguicay, Tanauan. Diversion dams are used to divert the flow of river from its 
natural course. As of 2017, there are around 40,981 ha irrigated areas out of 55,379 ha 
irrigable areas in Leyte Province. It is equivalent to 74% of the total irrigable areas.  
Most of the service area in the province is under the national irrigation system (NIS). 
Their share to total irrigated area is around 46.5%. 
 

5.5.5 Waste and Sanitation 
 
As of 2015, 77.68% or equal to 225,354 households in Leyte have access to sanitary 
toilet, while households with complete basic sanitation facilities comprise about 67.59% 
 
LGUs are mandated to establish a material recovery facility (MRF) in each barangays, as 
stated in RA 9003 or the Ecological Solid Waste Management Act. MRF is where 
collected solid wastes are disposed and sorted. All of the MRFs in the watershed are 
functioning except for six MRFs in Tabontabon. In totality, there are 167 MRFs, 2 
sanitary landfills (SLF), 9 open dumpsites and one controlled disposal facility in the 
watersheds. 
 

5.5.6 Communications 
 
There are around 267 base transceiver stations in Leyte Province. These cater wireless 
communication using cellular mobile and telephones for the local communities. There 
are also around 6,312 radio stations and 8 private telephone exchange systems in the 
whole province of Leyte.  
 

5.5.7 Financial Institutions 
 
There are around 100 banks and 240 pawnshops in Leyte Province as of 2015. On the 
average, the number of banks and pawnshops in the area has increased from 2014 to 
2015. Banks promote investments in the area that is why they play a role in the 
socioeconomic development.  
 

5.5.8 Energy  
 
Based on the data from the Department of Energy, there are two geothermal and two 
solar power plants in Leyte Province. The largest among these four power plants is the 
Unified Leyte Geothermal Power Plant with an installed capacity of about 610.2 
megawatts. This power plant is located in Tongonan, Leyte and operated by the Energy 
Development Corporation (EDC). The Leyte Geothermal Power Plant is also located in 
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Tongonan, Leyte and is operated by the Green core energy. Both of these power plants 
are classified as flash type steam recovery. 
 
Meanwhile, the two solar power plants are the Soleq Power Plant which is being 
operated by the Philippine Solar Farm-Leyte Inc., and the Sulu Electric Power and Light 
(Phils.), Inc. (SEPALCO). SEPALCO has a bigger capacity with about 45 megawatts.  
 

5.5.9 Transportation 
 
Daniel Z. Romualdez Airport located in Tacloban, is a trunk line airport with a total 
runway of 2,400 lineal meters and apron of 9,150 square meters. There are also 
secondary airports in Ormoc City. The major seaport in Leyte is located in Tacloban City 
but there is also a port located in Ormoc, which accommodate trips from Tacloban to 
Manila/Cebu City.  
 

5.6 Land Capability Assessment 
 
The area of SEP value 12-25 and >37 has decreased from observed value to year 2085. 
The SEP value <7 tons/ha exhibits almost no change while 7-12 value and 25-37 
increases. Percent increase of 25-37 value from the observed value to 2050 and 2085 is 
more than a thousand.  
 
Around 31% of the area of the watershed has SEI value >5 while around 56% is under 
the 0-1 SEI. The SEI value projections exhibit almost no change except for the change in 
2-3 SEI in 2050. Compared to the observed value, areas under SEI 0-1, 1-2, and 3-5 will 
increase while area under SEI 2-3 and >5 will decrease in the 2050 projection. However, 
there will be no change in land area per coverage per SEI class from the observed value 
to the 2085 projection.  
 
Based on the observed rainfall and the 2015 Land Cover Map, majority (56%) of the 
watershed are under the unlimited production zone.  Around 29% is under strict 
protection zone. The zones of limited production, protection buffer, unlimited 
production and strict protection are expected to remain as per 2050 and 2085 scenarios. 
Areas under zone of agroforest production will increase while limited production could 
decrease.  
 

5.7 Stakeholder Analysis 
 
Stakeholders are classified as user groups, mediating institutions or external interest 
group. User groups are those that have direct interest in the services provided by the 
watersheds specifically provision of food, livelihood and water for both domestic and 
agricultural use. There are 15 stakeholders identified for this group which include the 
communities in the river basin especially farmers and fisherfolks. On the other hand, 
those under the mediating institutions are the different government agencies that 
usually provide goods, services, and assistance in the communities within the 
watershed. This group usually issue permits and access to the use of watershed 
resources. International organizations are also classified under this group because they 
provide technical assistance and services to people in the watershed. Lastly, economic 
interest group are groups or institutional not necessarily residing inside the watershed 
but have economic interest. Construction companies, resort owners, Red Cross, 
quarrying companies and the Energy Development Corporation (EDC) are all included in 
this group. 
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5.8 Policy and Institutional Assessment 
 
Among the most notable policy framework in the Philippines are the Sustainable 
Development Goals (2016-2030), Philippine Development Plan (2011- 2016), MSDF 
(2010-2020), Strategic National Action Plan (2009-2019), National Climate Change 
Action Plan (2011-2028) Philippine Strategy for Sustainable Development (1996) and 
Ramsar Convention on Wetland (1994). The common goal of these frameworks is to 
improve the quality of life thru poverty alleviation, sustainable development, capacity 
building, disaster risk reduction and climate change adaptation. These frameworks 
basically evolved from the Water and Environment summits and principles such as the 
Dublin Principle for water scarcity, Earth Summit in 1992, Agenda 21 and the adoption 
of the Integrated Water Resource Management (IWRM) by GWP whose main objective is 
to promote sustainable development of water resources at all levels and sectors. It 
further expanded to the Integrated River Basin development and Management (IRBDM) 
which is the main focus of this project. 
 

5.9 Vulnerability Assessment 
 

5.9.1 Hazard Vulnerability Assessment 

 

Methodology 

 
Vulnerability Assessment (VA) is the process of characterization and measurement of 
the Exposure, Sensitivity, and Adaptive Capacity of natural and human systems to 
various hazards. The vulnerability of Cluster 5 River Basin to flood, landslide and storm 
surge is obtained using: 

 

𝑽𝑨 =
𝑺𝒆𝒏𝒔𝒊𝒕𝒊𝒗𝒊𝒕𝒚 + 𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆 + (𝟏 − 𝑨𝒅𝒂𝒑𝒕𝒊𝒗𝒆 𝑪𝒂𝒑𝒂𝒄𝒊𝒕𝒚)

𝟑
 

 

Potential Impact 

 
The Potential Impact of the watersheds covered by the project is determined by the 
Exposure and Sensitivity and is mathematically obtained by the addition of the 
aforementioned factors. These too, share equal weights. Smit and Wandell (2006) 
describes Exposure and Sensitivity as inseparable properties of a certain system as their 
interactions reflect the conditions and characteristics of the system of concern. 

𝑃𝐼 = 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 + 𝑆𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 

 

Adaptive capacity 

 
Considering available information, adaptive capacity in this assessment was based on a 
composite index using eight (8) selected indicators: presence of evacuation center, 
municipal class, road density, local government plans, cell site coverage, literacy rate, 
poverty incidence, and good governance, which can be presented as follows: 

AC= f (evacuation center, municipal class, road density, local government plans, cell site 
coverage, literacy rate, poverty incidence, and good governance). 
 



Climate Change-Responsive Integrated River Basin Management and Development Master Plan for the  
Cluster 5 River Basin 

Executive Summary 

15 

Flood Vulnerability Assessment 

 
Cluster 5 River Basin was observed to have low to moderate vulnerability to flooding 
based on area under each vulnerability category. Meanwhile, around 341 barangays in 
Cluster 5 is under the high vulnerability with area total area coverage of 16,844 hectares 
(13%). A total of about 46,318 hectare (37%) is under the moderate, 45,306 hectares 
(36%) under the low, and around 17,002 hectares (14%) under the very low 
vulnerability. 
 

Landslide Vulnerability Assessment 
 
About 33 hectares of Cluster 5 has very high vulnerability while 6,064 hectares has high 
vulnerability. Only Barangay Kagbana in the Municipality of Burauen has areas with 
very high vulnerability to landslide. Kagbana is one of the remote barangays in Burauen. 
 

Storm Surge Vulnerability Assessment 
 
A total of about 302 hectares (0.24%) of Cluster 5 has very high vulnerability; 4,006 
hectares (3%) with high vulnerability; 1,848 hectares (1%) under the moderate 
vulnerability; and 24,977 hectares (20%) under the low vulnerability. The rest of the 
area in the river basin has very low vulnerability to storm surge since they are located 
far from shoreline where storm surge usually occurs.  
 

5.9.2 Water Resources Assessment 
 
Surface water supply projection for the cluster was based on 80% dependable flow of 
Daguitan, Lingayon and Binahaan rivers. The estimated agricultural water demands 
within the watershed cluster for 2030 and 2050 are beyond the capacity of the surface 
water sources at 80% dependable flow. The estimated surface water supply for the 
principal river basin is 560 MCM/year and groundwater supply of 106 MCM/year. 
Water demand could reach up to 760 MCM.  
 

5.9.3 Participatory Risk and Vulnerability Assessment 
 
Three most common climate-related risk event in Cluster 5 River basin are flood, 
landslide and erosion, which are common impact of typhoon. There are also accounts on 
the occurrence of drought specifically in the Binahaan PRB. This analysis summarizes 
the climate-related risk that the Cluster 5 River Basin will face in the future given the 
climate projections, hazards, and the socio-economic condition in the watershed. 
 
The general risk assessment estimates for the whole cluster was arrived by assigning a 
numerical value for the degree of likelihood and consequences. The values identified are 
the following: 1= very low, 2=low, 3=moderate, 4=high, and 5=very high. Using these 
values, the degree of likelihood and consequence were averaged. Results showed that 
flood poses the highest likelihood and consequence in the river basin, followed by 
landslide and erosion. The risk events vary from its likelihood and consequence because 
some events happen more frequently and its impact is more widespread.  Immediate 
actions should be employed to address flooding while landslide and erosion calls for 
high priority control measures.  
 
 



Climate Change-Responsive Integrated River Basin Management and Development Master Plan for the  
Cluster 5 River Basin 

Executive Summary 

16 

6 Management and Development Plan 
 
Cluster 5 River Basin that comprises Binahaan, Daguitan-Marabong and Palo Principal 
River Basin, and the 4 minor watersheds provides wide range of benefits through its 
environmental and socio-economic services. With an aggregate land area of about 121 
hectares, it sustains numerous livelihoods and provides water for domestic and 
irrigation users. Like other watersheds elsewhere in the country, this river basin is also 
faced with different risks that are associated to climate change. In fact, one of the most 
remarkable typhoons that caused thousands of casualties and millions of damages 
happened in Leyte where it is situated. Typhoons often lead to flooding and landslide 
that endanger both people and natural resources. Anthropogenic pressures driven by 
population growth have aggravated further their vulnerabilities. These stressors disrupt 
the ecosystem services that watersheds provide. 
 
It is therefore important to address the different natural and anthropogenic stressors 
that pose threat to watersheds. Various interventions under the six different thematic 
areas namely, water resources management; forest ecosystems and biodiversity 
management; wetland management; disaster risk reduction and management; economic 
development; and institutional arrangements were proposed vis-à-vis the core 
problems identified. 
 

6.1 Vision, Mission and Goal 
 
Vision 
 
“A heathy watersheds that sustains all life-forms and well-managed by empowered, well 
informed, united and disaster-resilient stakeholders.” 
 
Mission 
 
“To promote sustainable watershed management by capacitating local communities, 
increasing their awareness, improving their resiliency, and reducing climate change 
impacts and risks”.  
 
Goals 
 
Water Resources Management 

To have safe, sufficient, and sustainable water supply 
 

Forest Ecosystems and Biodiversity 
To promote healthy and well-protected watershed 
 

Wetland Management 
To restore lost and damaged wetlands and to preserve and conserve the 

 remaining ones 
 
Economic Development 

 To sustain economic growth, hence reducing poverty 
 To harness economic potential of rich natural resources in the watershed  

 
Disaster Risk Reduction and Management 

 To reduce if not totally eliminate negative impacts through effective, efficient 
and proactive DRRM Planning 
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 To mitigate possible adverse effects of disasters by identifying priority hazard 
areas through geohazard mapping and providing necessary structures, if 
needed. 

 To increase the number of well-informed community through IEC campaign 
regarding present hazards 

 To achieve zero casualties of disasters 
 To equip DRRM personnel with more knowledge and skills through trainings 

 
Institutional Development 

 To increase local awareness on watershed conservation through education 
 To implement policies, programs and projects strictly 
 To enhance capability in public service 

6.2 Key Issues and Challenges 
 

Forest Ecosystem and Biodiversity 

 
Based on the land cover data provide by the National Mapping and Resource 
Information Authority (NAMRIA), areas of closed and open area were observed to be 
decreasing since 2003. In just a span of five years (2010-2015), the area of closed forest 
has decreased by 1,021 hectares (12%) while open forest has decreased by 2,703 
hectares (21%). Deforestation persists due to kaingin and timber poaching. Weak 
implementation of policies related to logging also induces forest loss. Aside from 
anthropogenic activities, natural disaster such as typhoons also contributes to this 
change. Conversely, the area of perennial/annual crops and built-up area have increased 
thus illustrating the trade-offs among these major land cover / uses. These realities 
present the pressing issue on unsustainable land conversion in the river basin. Decrease 
in forest cover thereby results to habitat loss, increased watershed’s susceptibility to 
flood and landslide, and decreased soil productivity.  

 

Water Resources 

 
Water supply in Cluster 5 River Basin is sufficient based on the assessment made by the 
National Water Resources Board (NWRB) for the whole Region VIII.  Likewise, it is 
expected to be sufficient in the near future as per 2050 climatic projection of PAGASA of 
more rainfall based on the RCP 4.5 except for summer months. In a study conducted by 
Marteleira, et. Al (2018), Binahaan River cannot be a resilient water source based on 
projection particularly during the March to August period.  
 
Water quality are generally within the acceptable range based on the DAO 2016-08 
Classification. However, measurements along downstream municipalities indicate a 
serious concern.  Coliform  Tests revealed poor water quality with 13, 200 – 240,000 
MPN/100 ml, a value that is way above the safe level (<200 MPN/100 ml). Such problem 
is attributable to voluminous wastes being disposed in river ways. Data from PSA 
confirms that not all households in the watershed have sanitary toilet and with complete 
basic sanitation facilities. Moreover, waste disposal and recovery facilities are 
insufficient with only 167 MRFs and 2 SLFs. Some waterways are also heavily silted due 
to erosion and floods.  Deforestation and intense agricultural activities further aggravate 
this problem.  If these conditions will persist, water shortage and increased incidence of 
water-borne diseases are expected to happen. 
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Wetland Management 

 
The area covered by mangroves have decreased between the period of 2010 and 2015. 
This change is driven by illegal cutting for fuelwood, and conversion or reclamation for 
settlement and industrial pursposes. Weak implementation of laws and insufficient 
livelohoods encourage the proliferation of these activities. The decreasing water quality 
also contributes to the deterioration of wetland resources in addition to occurrence of 
natural disasters like typhoon and storm surge. The problem on wetland degradation 
results to biodiversity loss and decrease in fisheries production. 
 

Economic Development 

 
Due to limited livelihood opportunities, considerable number of households remains to 
be highly dependent on watershed’s natural resources for their income.  With the 
unsustainable use, some agricultural areas have become unproductive.  This problem is 
exacerbated by landslides and flooding, hence resulting to low agricultural production. 
In addition, the low level of educational attainment makes access to livelihood 
opportunities outside the watershed limited. The common problem on population 
growth has also exacerbate the occurrence of poverty in the river basin. Ultimately, 
these interconnected problems lead to poverty that further elevates poor people’s 
vulnerability to climate change. Increased in crimes is likewise an offshoot of worsening 
poverty problem.  
 

Disaster Risk Reduction and Management 

 
Given the sensitivity of the river basin to different hazards, plus the insufficiency of 
climate-resilient structures like evacuation centers and other DRR facilities, will most 
likely results to the aggravated effects of hazards. Poor urban planning has also been 
identified as to why more people are exposed to hazards. The problem also transpires 
from the issues on the weak implementation of DRRM plans and the pressing problem 
on the decrease of forest cover. If this issue will be left unchecked, climate-related risks 
are expected to be more extensive and intensive in the coming years, which will 
eventually lead to low agricultural productivity, increased incidence of disruption of 
classes and government offices, and loss of lives and properties. 

 
Institutional Management 

 
One of the most important institutional concerns is the inefficient delivery of 
institutional services due to unprioritized utilization of funds, lack of coordination 
among institutions and the absence of watershed management council. However, these 
problems may not be unique to Cluster 5. The problem on the inefficiency delivery of 
institutional services could lead to inefficient project implementation, slow relief and 
rescue operation, and lack of capacity building of activities and trainings.  

 

6.3 Implementation Plan  
 

6.3.1 Selection of Preferred Measures  

 

Selection of Key Indicators 
 
An indicator is a parameter that characterizes the state of the watersheds in the past, 
present and future.  A key indicator is an indicator that characterizes comprehensively 



Climate Change-Responsive Integrated River Basin Management and Development Master Plan for the  
Cluster 5 River Basin 

Executive Summary 

19 

two or more important thematic features of a watershed e.g., forest cover that is a good 
indicator of biodiversity, health of soil and water, and stability of ecosystems. In order to 
facilitate the identification and selection of preferred measures and PAPs, key indicators 
were chosen from many possible indicators.  
 
A total of eight indicators were shortlisted for the Cluster 5 River Basin, these are: water 
stress index, fecal coliform (at the outlet of the river), BOD (at the outlet of the river), 
increased forest cover, reduced soil erosion rate, increased and maintained wetland 
area, reduced number of vulnerable population/barangays to hazards, and poverty 
incidence. These are comprehensive representation or characterization the state of a 
watershed, availability of baseline data for the base year (2015), and availability of tools 
or methods for estimating its values in the future. The key indicators were subsequently 
used in the evaluation of which measures and PAPs were the most preferred based 
mainly how much these measures and PAPs will contribute to the attainment of set 
targets for each key indicator.  
 

Identification of current PAPs 
 
The current PAPs refer to those PAPs that are currently being implemented by DENR 
and other government agencies (e.g., NGP, 4Ps). If implemented fully and properly as 
planned originally by concerned agencies, these PAPs are expected to contribute 
positively in the attainment of the desired targets on improving forest cover, conserving 
biodiversity, improving water quality and availability, reducing poverty, DRR/CCA and 
other key targets of the government related to the watershed clusters.  
 

Estimation of the Reference Case Values of the Key Indicators  

 
The reference case values are the future values of the key indicators (or future state of 
the watersheds) considering that there are current PAPs being implemented now and 
onwards. Using the panel of experts the reference values of the key indicators were 
estimated. 

 

Estimation of the Gaps 

 
Gaps here refer to the difference between the desired targets and the reference case 
values of the key indicators. Positive difference means that the current PAPs will 
contribute in the attainment of the desired targets for the key indicators. This positive 
difference is used as the adjusted targets for each indicator and obviously is lower than 
the original desired targets and hence will require lesser investments for enhanced 
current PAPs or new additional PAPs. On the other hand, negative difference represents 
the additional increase in the original desired targets for a key indicator. This implies 
that the amount of investments required to attain the adjusted target for a key indicator 
will be greater to implement enhanced current PAPs or new additional PAPs 
 

Identification and Selection of Preferred Measures and PAPs 
 
After the adjusted targets for each key indicator were determined, potential measures 
with corresponding PAPs were identified by the panel of experts and research staff. The 
identified measures and PAPs were selected on the basis of how well these measures 
and PAPs have performed in past projects and programs of the government. Others 
were based on current state of knowledge on how a specific measure or PAP affects the 
state of a watershed. Each of the measures were then rated by the panel on how many 
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percentage points each of these measures will likely contribute in attaining the desired 
targets for each key indicator. 
 

6.3.2 Proposed Programs and Projects 

 
The proposed program, projects, and activities for the Cluster 5 River Basin are based  
pressing issues and concern per thematic area, namely water resources management, 
forest ecosystem and biodiversity, wetland management, economic development, 
disaster risk reduction management and institutional development. These interventions 
are congruent with the crafted vision, mission and goal statement as well as the results 
of the procedure in the selection of preferred measures.  
 
Table 2. Programs and projects under different thematic area of Cluster 5 

Objective Measure Program/Project 
Water Resources Management 
To promote safe and 
sufficient water 
supply for irrigation, 
domestic and other 
uses 
 

Supply-side 
management 
Demand-side 
management 
Water quality 
monitoring and 
management 
Effective Ecological 
Solid Waste 
Management 
 

Water Supply Development Program 
Establishment of rainwater harvesting 
system 
Installation of deep wells 
Construction of New Irrigation Systems 
Bulk Water Supply Project 
 
Water Demand Management Program 
Improvement of irrigation water 
management 
IEC Campaign on Water Conservation 
 
Water Quality Program 
Water Quality Monitoring  System 
Installation of centralized/decentralized 
treatment plants 

Forest Ecosystem and Biodiversity 
Improve the 
sustainability of forest, 
land, soil, and 
biodiversity 
 

Forest Ecosystem 
Restoration 
 

Adaptive Forest Restoration  (A-
FORESTORE Program) 

 Conservation Farming Village 
 Conservation Forest Village 

 
Soil and water Conservation 

Wetland 
Management 

  

To restore degraded 
wetlands and improve 
the productivity of the 
existing ones 
 

Strengthened 
protection and 
implement wetland 
restoration 

Wetland Ecosystems Protection 
Program 

 Biodiversity  and ecological 
assessment of wetland areas 

 Harmonized wetland 
conservation strategy 

 Wetland Protection Project 
 
Wetland Restoration Project 

Integrated Coastal Management and 
Protection Project  

Economic Development 
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Objective Measure Program/Project 
To reduce poverty 
incidence in the area 
 

Enhancement of 
value chain systems 
 

Poverty Alleviation Program 
Establishment/Improvement of 
Agricultural Trade Center 

 Community-based ecotourism 
projects 

 Cottage-based Enterprise 
Development 

 Climate-Resilient Agricultural 
Project 

 Sustainable Fisheries Project 
DRRM  
To reduce risks and 
vulnerabilities 
associated with the 
recurrent hazard in 
the river basin 
 

Prevent people 
from occupying 
hazard prone areas 
 

 Strengthen Relocation Project 
 Improvement of Infrastructure 

System/Climate-Smart 
Structures 

 Capacity Development Project 
 Flood Control Project 
 Slope Stabilization Project 

Institutional 
To strengthen the 
river basin 
governance 
mechanism  

 

 Creation of River Basin Council 

 Induced River Basin 
coordinating council 
Formation 

 Establishment of River Basin 
Office 

 Result-based management 
system Development and MIS 
Development 

 
Watershed Monitoring Program 

 Watershed Instrumentation 

 Comprehensive Natural 
Resources Assessment and 
Monitoring 

 
Participatory Development Program 

 Cluster 5 River Basin Master 
Plan Caravan/Roadshow 
Project  

 Gender Equity and Social 
Inclusion Project  

 Development of Curricula for 
DepEd and CHED  

 

Strict Implementation of Zoning 
Ordinances  

Capacity development  Interventions  

Mainstreaming of DRR and CCA in local 

development plans  

Sustainable Financing Mechanism  
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Objective Measure Program/Project 

Feasibility Assessment of the 
Implementation of the Cluster 5 
River Basin Master Plan  

 

6.3.3 Investment Plan 

 
The investment plan indicates the budgetary requirements of the various programs and 
projects that were developed under the climate change-responsive Integrated Master 
Plan for the Cluster 5 River Basin composed of the Binahaan, Daguitan-Marabong and 
Palo Principal River Basins. To pursue the objectives set forth in the Master Plan, five (5) 
thematic areas were developed: Forest Ecosystems and Biodiversity Management, 
Water Resources Management, Wetland Management, Disaster Risk Reduction and 
Management, Economic Development. In addition to these five thematic areas are 
thirteen (13) other projects that are considered crosscutting in nature as they address 
concerns of more than one program.   
 
The total investment requirement of the Plan over a 15-year period is around 
PHP19.147 billion. The Water Resources theme has the highest funding requirement 
among the five themes at PHP8.587 billion (45% of total), followed by Disaster Risk 
Reduction and Management (PHP 6.462 billion or 34% of the total, Wetland 
Management (PHP2.430 billion or 12% of the total), Economic Development (PHP735 
Million or 4% of the total), Forest Ecosystem and Biodiversity Management (PHP 602 
Million or 3% of the total, and Crosscutting Programs and Projects (PHP 330 Million or 
2% of the total). 
 
Table 3. Total cost of project proposed for Cluster 5 River Basin. 

Program and Project Target 
Year 

Total Percent Present Value 
(r=10%) 

Forest Ecosystem and Biodiversity     
A-FORESTORE     

Conservation Farming Village 
(CFV) 

1-15 174,150,000 0.91 141,657,977 

Conservation Forest Village (CFoV) 1-15 202,925,000 1.06 102,928,965 
Subtotal  377,075,000 1.97 244,586,942 

Soil and Water Conservation 1-15 80,000,000 0.42 40,565,757 
Forest Protection Project 1-15 145,840,000 0.76 80,759,114 
SUBTOTAL (THEME)  602,915,000 3.15 365,911,813 
Water     
Water Supply Development Program     

Establishment of Rainwater 
harvesting system 

1-15 600,000,000 3.13 328,972,837 

Installation of deep wells 1-7 16,000,000 0.08 10,927,621 
Construction of new irrigation 
system 

 104,100,000   

Bulk Water Supply Project  200,000,000   
Subtotal  920,100,000 4.81 574,504,832 

Water Demand Management 
Program 

    

Improvement of Irrigation Water 
Management 

1-15 10,000,000 0.05 5,875,416 

IEC Campaign on Water 
Conservation 

1-15 15,000,000 0.08 7,606,080 

Subtotal  25,000,000 0.13 13,481,496 
Water Quality Program     

Water Quality Monitoring System 1-15 42,000,000 0.22 27,573,657 
Installation of 1-15 7,600,000,000 39.69 4,135,611,187 
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Program and Project Target 
Year 

Total Percent Present Value 
(r=10%) 

centralized/decentralized 
treatment plants 

Subtotal  7,642,000,000 39.91 3,134,719,553 
SUBTOTAL (THEME)  8,587,100,000 44.85 3,722,705,881 
Wetland     
Strengthened protection of wetland 
ecosystems Program 

    

Biodiversity and ecological 
assessment of wetland areas 

1-15 400,000,000 2.09 235,801,663 

Harmonized wetland conservation 
strategy 

1-15 400,000,000 2.09 235,801,663 

Wetland Protection Project 1-15 780,000,000 4.07 466,702,261 
Subtotal  1,580,000,000 8.25 938,305,587 

Wetland Restoration Project 1-15 650,000,000 3.39 414,816,002 
Integrated Coastal Resources 
Management Project 

1-15 200,000,000 1.04 108,895,656 

SUBTOTAL (THEME)  2,430,000,000 12.69 1,462,017,245 
DRR     
Strengthen Relocation Project 1-15 750,000,000  380,303,975 
Capacity Development Project 1-15 1,900,000 0.01 1,077,594 
Flood Control Project 1-15 2,060,400,000 10.76 1,164,368,199 
Slope Stabilization Project  2,650,000,000  1,503,659,292 
Improvement of Key Government 
Infrastructures 

1-15 1,000,000,000 5.22 475,983,237 

SUBTOTAL (THEME)  6,462,300,000 33.75 3,525,392,298 
Economic Development     
Poverty Alleviation Program     

Establishment/Improvement of 
Agricultural Trade Center 

1-15 100,000,000 0.52 50,707,197 

Community-Based Ecotourism 
Project 

1-15 225,000,000 1.18 114,091,193 

Cottage-based Enterprise 
Development 

1-15 180,000,000 0.94 91,272,954 

Climate-Resilient Agricultural 
Project 

1-15 150,000,000 0.78 76,060,795 

Sustainable Fisheries Project 1-8 80,000,000 0.42 53,349,262 
Subtotal  735,000,000 3.84 385,481,400 

SUBTOTAL (THEME)  735,000,000 3.84 385,481,400 
Crosscutting     
Creation of River Basin Coordinating 
Council 

    

Induced River Basin coordinating 
council Formation 

0 700,000 0.00366 700,000 

Establishment of River Basin Office 1-15 72,000,000 0.38 35,303,125 
Result-based management system 
Development and MIS 
Development 

1-15 27,000,000 0.14 14,902,314 

Subtotal  99,700,000 0.52 50,905,439 
Watershed Monitoring Program     

Watershed Instrumentation 1-15 29,182,880 0.15 15,142,369 
Comprehensive Natural Resources 
Assessment and Monitoring 

1-15 81,000,000 0.42 41,072,829 

Subtotal  110,182,880 0.58 56,215,199 
Participatory Development Program     

Cluster 5 River Basin Master Plan 
Caravan/Roadshow Project 

1-3 12,000,000 0.06 10,428,249 

Gender Equity and Social Inclusion 
Project 

1-15 4,750,000 0.02 2,693,986 

Development of Curricula for 
DepEd and CHED 

6-8 20,000,000 0.10 16,579,013 

Subtotal     



Climate Change-Responsive Integrated River Basin Management and Development Master Plan for the  
Cluster 5 River Basin 

Executive Summary 

24 

Program and Project Target 
Year 

Total Percent Present Value 
(r=10%) 

Strict Implementation of Zoning 
Ordinances 

0-3 9,500,000 0.05 7,915,101 

Capacity development  Interventions 1-15 5,000,000 0.03 3,037,884 
Mainstreaming of DRR and CCA in 
local dev't plans 

0-4 19,000,000 0.10 15,625,299 

Sustainable Financing Mechanism 1-15 20,000,000 0.10 15,663,545 
Feasibility Assessment of the 
Implementation of the Cluster 5 
River Basin Master Plan 

0 30,000,000 0.16 30,000,000 

Subtotal  83,500,000 0.44 72,241,829 
SUBTOTAL (THEME)  330,132,880 1.72 202,778,965 
Grand Total  19,147,447,880 100.00 9,664,287,602 

 

6.3.4 Prioritization of PAPs 

 
Fourteen proposed PAPs were scored against six (6) criteria (contribution to indicator, 
social acceptability, policy constraint, technical capability/readiness, CCA-DRR, cost). 
Final score was based on the normalized per criterion with respect to its weight. The 
highest score has the highest rank and should be prioritized based on the criteria used.  
 
The result of the prioritization procedure showed that Poverty Alleviation Program has 
the highest rank, followed by Flood Control Project, A-FORESTORE (CFV and CFoV), 
Strengthen Relocation Project and Soil and Water Conservation Project. 
 
It should also be noted that not all PAPs were included in the prioritization. These PAPs 
are the non-negotiable PAPs, which means that these PAPs are to be implemented right 
away. Such PAPs include Forest Protection Project, Creation of River Basin Council, 
Watershed Monitoring Program, and Participatory Development Program.  

 


