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CLIMATE CHANGE RESPONSIVE INTEGRATED RIVER BASIN MANAGEMENT AND 

DEVELOPMENT MASTER PLAN FOR THE CENTRAL CEBU RIVER BASINS 

 

1 INTRODUCTION 

1.1 Rationale of Study 

In compliance with EO 510, an integrated river basin management and development master plan was 

crafted in 2007 that identified the 18 major rivers in the Philippines. Subsequently, the Cabinet Cluster 

on Climate Change Adaptation and Mitigation (CCAM) passed Resolution No. 2012-001 dated May 2, 

2012 adopting the eighteen (18) major river basins in the country as priority areas of the government. 

The Central Cebu River Basins (CCRB) is a principal river basin, hence, was selected as one of the 

three (3) priority river basins, in addition to the 18 major river basins listed in CCAM. 

Central Cebu River Basins (CCRB) offers a variety of livelihoods, abundant natural resources, unique 

habitats, and in many cases, an attractive scope for development. CCRB has its own individual 

context, in terms of resources and development agenda. Policies, legislation and management 

framework follows a cycle of reform and consolidation. The CCRB Master Plan, which was crafted in 

2011 offers a variety of attractive development opportunities. However it needs to be updated to 

incorporate the changes brought about by current issues and concerns, which include:  

o urbanization, new lifestyles, higher demand of water and energy, and higher generation of 

sewage and solid waste; 

o access to water and sanitation, rural livelihoods and revenue generation; 

o technological developments i.e. efficiency of production systems and competitive advantages; 

o ecotourism, and 

o the need of disaster preparedness, climate proofing and climate adaptation. 

Depending on the point of perspective, these drivers of change can serve as opportunities or threats. 

Hence, the need for an upgraded and updated CCRB Master Plan to ensure more progressive, 

proactive and responsive development agenda. 

 

1.2 Framework of the Study 

The updating of the CCRB Master Plan shall follow the Integrated River Basin Management 

approach. Its pillars will be anchored on the existing documents such as the Master Plan, other 

frameworks, laws, issuances and other completed plans and studies. The updating exercise shall be 

led by the guiding principles of adherence to sustainable development practices, integrated approach, 

conflict sensitive with peace promotion and build-up character, gender responsive, culture and 

tradition sensitive, consultative/participatory and demand driven planning.  

To arrive at the Updated Master Plan, the previous Master Plan was reviewed and data gaps were 

identified. Data gaps were addressed through integration of the different plans and programs from 

other agencies. Meetings, interviews and consultations were also utilized to further improve the 

updating activity. Analysis was conducted through different tools available (i.e., GIS-generated spatial 

and thematic maps, logical-framework analyses, Fish Bone diagram, etc.) with emphasis on the four 

focus area of the Integrated River Basin Management Framework (i.e., Water Resources 

Management, Watershed Management, Wetlands Management, and Disaster Risk Reduction and 

Management) (Figure 1-1).  
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Figure 1-1: Integrated River Basin Framework Plan 

 

1.3 Objective of the Study 

In general, the objective of the Project is to update the Integrated River Basin Management and 

Development Master Plan of the CCRB incorporating the new climate normal which will address 

concerns on: 

 Water Resources Management 

 Watershed Management 

 Flood Control/Mitigation, Disaster Risk Reduction and Hazards Management 

 Wetland Management (to include rivers, river deltas, marshlands and coastal areas) 

 Economic Development Plan 

 Institutional Linkages and Organizational Structure for River Basin Management 

1.4 Study Area 

The CCRBs cover the ten Local Government Units (LGUs) in the central portion of the Province of 

Cebu. It has a total area of 67, 870 hectare (ha) distributed in ten cities and municipalities, namely, 

the Cities of Cebu, Danao, Mandaue and Talisay and the Municipalities of Asturias, Balamban, 

Compostela, Consolacion, Liloan, and Minglanilla. Figure 1-2 shows the study area of the project.  
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1.5 Approach and Methodology 

In addition to the Integrated River Basin Management Approach, the Operational Framework provides 

for the general steps employed in the updating exercise. The general steps undertaken include the 

collection and assessment of relevant baseline information, the consultation and capacity building 

with concerned stakeholders and the plan implementation which includes plan consolidation, 

harmonization, collaboration and best management practices.  

Primary and secondary data and information were gathered for the study. The inputs for this master 

plan were gathered from secondary sources available and help expedite the formulation of the Master 

Plan. Secondary sources include data and information from previous studies, literatures, existing 

plans of both the private and government sectors at the municipal/provincial/regional levels, and 

strategic plans of existing watershed alliance, records from National Government Agencies, and other 

sources. Primary sources were gathered for data and parameters required and data and information 

from the participants of the workshops conducted. 

1.6 Scope and Limitations 

The planning period considered in the updating of the master is fifteen (15) years. Identified 

interventions are generally categorized according to priority as short-term (1-5 years), medium-term 

(6-10 years) and long-term (11-15 years). The proposed interventions are best implemented in 

harmony with the local development agenda of the concerned LGUs and, possibly, in collaboration 

with private entities and civil society groups. Although the master plan tries to address the most 

pressing issues present in the basin, the plan is not intended to be a “cure-all” prescription. The 

master plan considers constraints, such as temporal, spatial, financial and manpower, and provides 

prioritization of interventions that are of utmost concern. Hence, the plan should be revisited every 3-5 

years to evaluate the effectiveness and relevance of its implementation and to provide updates and 

variations based on existing ground situation. 

1.7 Timeframe 

The study commenced from December 28, 2016 and is completed by November 2017.  

2 RIVER BASIN PROFILE 

2.1 Geographic, Administrative and Political Profile 

The CCRB encompasses four (4) cities and six (6) municipalities in the central portion of Cebu 

Province. It covers the Cities of Cebu, Danao, Mandaue, and Talisay and the Municipalities of 

Asturias, Balamban, Compostela, Consolacion, Liloan, and Minglanilla. With a total area of 67,870 ha, 

the bulk of the CCRBs lie within Cebu City (40.35%) and the Municipality of Balamban (24.93%). The 

remaining portion of the CCRBs is distributed in Liloan (7.08%), Consolacion (5.59%), Asturias 

(4.92%), Talisay (4.59%), Mandaue City (4.49%), Danao City (4.24%), Compostela (3.74%) and 

Minglanilla (0.07%).  

There are six (6) identified watersheds in CCRBs, namely Kotkot, Mananga, Lusaran-Combado, 

Cansaga, Butuanon and Cebu City Watersheds. The area of each of the watersheds are the 

watersheds of Cansaga (7,542 ha or 11.11% of the river basin), Butuanon (8,070 ha or 11.89% of the 

river basin) and Cebu City (9,217 ha or 13.58% of the watersheds). Lusaran-Combado Watershed 

represents 38.63% of the total area of the CCRB. Mananga and Kotkot Watershed, each covers 

12.34% and 12.44% of the total area of CCRB, respectively. Table 2-1 shows the area covered by 

each Watershed while Figure 2-1 shows the location of each Watershed. The first set is the estimated 

area of the CCRBs Master Plan 2012 and the second set is the area calculated from the shp file 

provided by the Department of Environment and Natural Resources (DENR). 

 



 

 

Figure 2-1: Watersheds of Central Cebu River Basin  

Watersheds of Central Cebu River Basins 
2-1 
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Table 2-1: Central Cebu River Basins Watersheds 

Watersheds  

Area (ha) % 

2012 2016 2012 2016 

Metro Cebu  25,253.06   37.39  36.58  

Cansaga -- 7,542 -- 11.11 

Butuanon -- 8,070 -- 11.89 

Cebu City -- 9,217 -- 13.58 
Kotkot 7,730.43 8,375 14.45 12.34 

Lusaran-Combado 26,221.41 26,221 38.82 38.63 

Mananga  8,329.39 8,445 12.34 12.44 

Total 67,534.29 67,870   100.00    100.0 
Source: GIS-computed, DENR, CCRB Master Plan 2012 

For Kotkot watershed, 44.35% of the watershed is within Cebu City, while Compostela covers around 

28.49% of the watershed. The remaining area is covered by the Municipality of Liloan (18.07%), 

Danao City (5.96%) and Consolacion (3.14%). The Kotkot watershed represents 12.34% of the 

CCRB. 

The Municipality of Balamban comprises 64.54% of the total area of Lusaran-Combado watershed, 

while the rest of the watershed is located in the Municipalities of Asturias (12.73%), Cebu City 

(13.08%), Danao City (9.08%) and Compostela (0.57%). The Lusaran-Combado watershed is 38.63% 

of the total area of the CCRB. 

Cebu City also represents a majority of the land area for the Mananga watershed (74.81%) while 

24.59% of the watershed is located in Talisay City and 0.59% in the Municipality of Minglanilla. The 

Mananga area represents 12.44% of the total area of CCRB of 67,870 ha. 

For the Butuanon watershed, 69.12% of the watershed is located in Cebu City, 30.64 % in Mandaue 

City and the remaining 0.24% in the Municipality of Consolacion. The Municipality of Consolacion 

comprises the majority of the Cansaga watershed (52.69%), the Municipality of Liloan (39.11%), Cebu 

City (3.92%) and Mandaue City (4.27%). The Cebu City watershed is distributed in Cebu City 

(87.21%). Talisay City (11.83%) and Mandaue City (0.97%) 

. 

2.2 Natural and Geophysical Characteristics 

2.2.1 Topography and Geomorphology 

The Province of Cebu, in general, exhibits a rugged and mountainous terrain. The highest peak in the 

island, Mt. Manunggal has an elevation of 1,000 meters above sea level (masl) located in the central 

part of Cebu and is within the enclave of the Central Cebu Protected Landscape (CCPL). The 

watersheds (Mananga, Kotkot, Lusaran-Combado) areas are bounded by the topographic divide and 

each area have river systems that drain to the sea through outlets. Mananga River drains to Talisay 

City, Kotkot River Basin drains to the Municipalities of Liloan and Compostela, while the Lusaran 

River drains to the Municipalities of Asturias and Balamban. The Coastal watersheds are mostly flatter 

areas along the coasts of Cebu City. 

The slope classification within the CCRBs show that 19.03% of the CCRBs have a slope of 0-3% 

(level to nearly level), 8.85% of the CCRBs have gently sloping to undulating (3-8%) slope, 3.15% 

with undulating to rolling slope, 12.63% ha rolling to moderately steep slope (18-30%), 20.46% with 

slopes between 30-50% (steep) and 35.88% with slopes of above 50% (very steep).  

In the Cansaga and Butuanon watersheds, most of the areas (34.6%) have a slope of 0-8%, while 

8.1%-27.2% have slopes of above 50%. In Cebu City watershed, 36.85% of the land area has a slope 

of above 50%. In Kotkot watershed, most (45.4%) of the watershed area has rolling to moderately 

steep slope (30-50% slope). Lusaran-Combado watershed has 46.7% of the land area with very steep 

slope (above 50% slope). In Mananga watershed, 61.9% has very steep slope (above 50% slope).  
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2.2.2 Land Classification 

Based on records, 52.7% of the river basin is classified as Alienable and Disposable (A and D), while 

7.71% is classified as Forestland. Around 39.56% of the CCRBs is covered by the National Integrated 

Protected Areas System (NIPAS) as provided by Republic Act 9486 establishing the Central Cebu 

Protected Landscape.  

Most of the A and D lands can be found in the Lusaran-Combado watershed (32.55%). Most of the 

Forestland is also located in the Lusaran-Combado watershed (50.21%). There are also significant 

portion of the NIPAS area located in Mananga watershed (28.29%) and Kotkot watershed (24.83%).  

On a per watershed basis, 94.47% of Cansaga watershed is A and D, 5.36% is forestland while 

0.17% is NIPAS areas. For Butuanon watershed, 91.49 of the land area is A and D, while 8.07 is 

forestland and 0.45 is NIPAS areas. For the Cebu City watershed, 78.85% of the watershed is A and 

D, 14.71% is forestland and 6.43% is NIPAS. For Kotkot watershed, 19.63% of the watershed is A 

and D, 0.78% is forestland and 79.59% is NIPAS, for Lusaran-Combado watershed, 44.42% of the 

watershed is A and D, 10.03% is forestland while the remaining 45.55% is NIPAS. For Mananga 

watershed, majority of the watershed (89.95%) is NIPAS area, 8.69% of the watershed is A and D, 

and the remaining 1.36% is forestland. 

2.2.3 Existing Land Use/Land Cover 

River basin-wide, built-up areas comprise 18.3% of the land cover. Annual and perennial crops 

account for 8.7% and 43.9% of the land cover of the river basin, respectively.  

2.2.4 Soil 

Baguio clay loam is the most dominant soil type throughout the CCRBs (54.5%). This is followed by 

Faraon clay (20.8%). Other soil types within the river basins include Mandawe silt loam, Mandawe 

clay loam and hydrosol.  

2.2.5 Geology  

As described by the Mines and Geosciences Bureau 7 (MGB 7), the oldest rock unit in Central Cebu 

is the Tunlob Schist which is probably of Jurassic age. This consists of chloritic orthoschists and 

micaceous paraschists belonging to the albite-epidote-amphibolite facies of moderate grade 

metamorphism. 

The Mananga Group of Cretaceous to Paleocene age overlies the Tunlob Schist. This consists of 

limestone, clastic sedimentary rocks, andesitic to basaltic pyroclastics and lava, calcareous 

mudstone, conglomerate and sandstone. The group includes the Pandan Formation (Corby et al.), 

Cansi Volcanics and Tuburan Limestone (Santos Yñigo, 1951). 

2.2.6 Flora and Fauna 

2.2.6.1 Terrestrial Flora 

In general, the small remaining forests in the CCRBs host approximately 2000 species of terrestrial 

flora, most of which are economically important due to their medicinal properties. A total of 356 

species were found to have medicinal properties while there were 317 species of plants used as 

ornamentals. There were 134 species used as food sources and 63 species used as timber 

resources.  

The vegetative cover of the river basins is mostly dominated by Tectona grandis, Gmelina arborea, 

Swietennia macrophylla, Leucaena leucocephala, Gliricidia sepium and Macaranga tanarius. There 

are a total of 144 endemic species in CCRB which include Artocarpus blancoi, Ficus pseudopalma, 

Ficus odorata and other dipterocarp species such as Anisoptera thurifera, Shorea contorta and 
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Shorea astylosa are found in the area. Also, species endemic to Cebu are present which include 

Cynometra cebuensis and Cinnamomun cebuensis.   

Based on DAO 2007-01, 3 species are Critically Endangered, 2 species are Vulnerable and 2 species 

are threatened. Critically endangered species include Shorea astylosa, Toona calantas, and 

Pterocarpus indicus. Vulnerable species on the other hand include Shorea contorta and Securinega 

flexuosa. Lastly, threatened species are Dillenia philippinensis and Myristica philippinensis 

International classifications by the International Union for Conservation of Nature (IUCN) indicate that 

there are 5 species classified as Vulnerable species, 5 are Critically Endangered, and 1 is 

Endangered. Vulnerable species include Pterocarpus indicus, Dillenia philippinensis, Securinega 

flexuosa, Swietenia macrophylla, and Artocarpus blancoi. Critically Endangered species include 

Shorea astylosa, Shorea contorta, Anisoptera thurifera, Parashorea malaanonan, and Cynometra 

cebuensis. Lastly, Camptostemon philippinense is classified as an Endangered species. All of the 

species mentioned are of global importance which needs to be protected and used as species for 

rehabilitation to help increase their populations and thus, conservation is attained.  

2.2.6.2 Terrestrial Fauna 

CCRBs are is located in the Greater Panay- Negros Faunal Region where it has the rank of sub-

region due to the composition of its terrestrial fauna. Distribution of faunal species was grouped as 

those Endemic to the Philippines, Endemic to Cebu, Cosmopolitan species and others. Endemic to 

the Philippines are those species which can be found in the country and not anywhere else in the 

world, while endemic to Cebu are those only found in Cebu.  Cosmopolitan species are fauna for 

domestic uses while others are those which are not included in the three groups.  

According to the Guidebook to Protected Areas of the Philippines State of Cebu’s Biodiversity, a total 

of 205 species of birds, 52 species of reptiles and 49 mammal species were observed in Cebu. 

There are about 62 Species endemic to the Philippines, 33 species of which are butterflies, 27 are 

birds and 2 are mammals. On the other hand, 43 species were found to be endemic to Cebu. This 

includes the Copsychus cebuensis, Dicadeum quadricolor, Brachymeles cebuensis, Risiocnemis 

seidenscharwz, Ninox rumseyi Sicyopus cebuensis Drycopus javensis and Megalamia 

haemacephala. There are 14 cosmopolitan species which include cattle, pigs, goats, horses and 

pests such as cockroaches and rats.  

2.2.7 Climatological Condition 

The projected seasonal temperature increase, seasonal rainfall change and frequency of extreme 

events in 2020 and 2050 under the medium-range emission scenario in the Province of Cebu are 

presented below. 

Seasonal Temperature and Rainfall Change in 2020 and 2050 in the Cebu Province 

  
Observed Baseline (1971-2000) 

 

Change in 2020 (2006-2035) Change in 2050 (2036-2065) 

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

Temp. (°C) 26.8 28.4 28.2 27.9 

Change in ˚C 0.9 1.2 1.1 1 1.9 2.4 2.1 1.9 

 
27.7 29.6 29.3 28.9 28.7 30.8 30.3 2.8 

Rainfall 
(mm) 324 228.3 595.1 607.4 

Change in % 17.7% 0.8% 7.7% 7.7% 19.6% 0.5% 18.9% 17.8% 

  381.3 230 640.9 654.2 387.5 229 707.6 715.5 
Source: Climate Projection in the Philippines (2011), PAGASA 

Based on the projected data the seasonal temperature has an average increase of 1.05 °C and 2.075 

°C for 2020 and 2050 respectively. This is also equivalent to 3.7% and 7.45 % average increase for 

2020 and 2050 respectively. 

The seasonal rainfall change in Cebu Province is expected to increase in 2020 and 2050. The 

northeast monsoon (DJF) season rainfall in 2020 is projected to rise by 17.7% which is more than 



EXECUTIVE SUMMARY 
Climate Change Responsive Integrated River Basin Management and Development Master Plan for the Central Cebu River Basins 

 

_______________________________________________________________________________ 

9 

double the increase in other seasons. Almost the same percentage increase is expected in 2050 for 

all seasons except summer season which only has 0.5% increase. 

 

Table 2-2: Frequency of Extreme Events in 2020 and 2050 in the Cebu Province 

Station 

No. of Days w/ Tmax > 35°C  No. of Dry Days 
No. of Days w/ Rainfall 

>100mm 

OBS  
(1971-2000) 

2020 2050 OBS 2020 2050 OBS 2020 2050 

Mactan 25 1488 2463 7112 5720 5693 12 4 17 

Source: Climate Projection in the Philippines (2011), PAGASA 

 

The river basins are within two climate types. A small portion of the river basins in the northeast, 

covering Danao City, Asturias and Compostela fall under Type IV climate, which is characterized by 

rainfall that is more or less evenly distributed throughout the year. The remaining portion of the basins 

fall under Type II climate characterized by no dry season with a pronounced rainfall from November to 

January 

2.2.8 Water Resources 

2.2.8.1 Hydrology 

2.2.8.1.1 Study Area 

The area being described in this section includes the Kotkot, Mananga, Coastal, and Lusaran-

Combado river basins. This area is now known as the Central Cebu River Basins (CCRBs) 

encompassing the different barangays of the Cities of Cebu, Mandaue, Talisay, Danao, and Toledo, 

as well as the Municipalities of Minglanilla, Balamban, Asturias, Consolacion, Liloan, and Compostela. 

2.2.8.1.2 Meteorology 

2.2.8.1.2.1 Air Stream 

The principal air streams, which significantly affect the area, are the southwest monsoon, northeast 

monsoon, and Pacific trade winds. The southwest monsoon originating from the north side of the 

Indian Ocean affects the area during the months of May to October. During this period the distribution 

of rainfall is influenced by the vertical situation of shear line between the South Pacific trade and 

southeast monsoon. The air mass is classified as equatorial maritime and is warm and very humid.  

The northeast monsoon, which affects the area from October to March, is most dominant during 

January and February. The North Pacific trade winds generally prevail during April and May whenever 

the northeast and the southwest monsoons are weak. In the Philippines, the northeast monsoon is 

associated with the dry season while the southwest monsoon is linked with the wet season. 

2.2.8.1.2.2 Tropical Cyclones 

A tropical cyclone is a warm core, large scale circulation of winds around a central region of low 

atmospheric pressure. Typhoons are tropical cyclones occurring in the western Pacific Ocean. 

Tropical cyclones are the most influential factors that bring considerable rainfall in the Philippines.  

Typhoons usually occur from June to December with highest frequencies in July and August. The 

mean annual number of tropical cyclones that pass through the Philippine Area of Responsibility 

(PAR) is about 20. The cyclones originate in the region of Marianas and Caroline Islands in the Pacific 

Ocean usually between 125°E and 170°E. Their movements follow westerly or north-westerly course 

over the country and deposit substantial amount of rainfall. The most frequent disastrous typhoons 

generally occur during the months of October and November.  
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2.2.8.1.2.3 Climate 

Philippine climate is tropical and maritime. It is characterized by relatively high temperature, high 

humidity and abundant rainfall. The Philippine climate is classified into four types depending on rainfall 

distribution and pattern. The four climate types are described as follows:  

 Type I: Two pronounced seasons. Dry from November to April, wet during the rest of the year. 

 Type II: No dry season with a very pronounced rainfall from November to April and wet during the 

rest of the tear. 

 Type III: Seasons are not very pronounced, relatively dry from November to April, wet during the 

rest of the year. 

 Type IV: Rainfall is more or less evenly distributed throughout the year. 

2.2.8.1.2.4 Rainfall  

The nearest rainfall station reckoned from the study area with considerable and reliable rainfall record 

is located in Mactan International Airport. Based on the 38-year record the area receives an average 

total of 1,588.8 mm annually. The rainfall is more or less evenly distributed throughout the year.  

Highest monthly mean rainfall is about 187.3 mm in October. The months from June to December and 

January generally experience intense rainfall.  

2.2.8.1.2.5 Temperature 

Mean Temperature 

Temperature is one of the driving climatic variables that govern the hydrological cycle. It directly 

affects the magnitude of evapotranspiration rate, water use, and water quality in the river. CCRB 

basin experiences narrow range of spatio-temporal variability in the temperature. Mean maximum and 

mean minimum temperature in the basin spatially varied between 24.4°C to 32.8°C. The mean annual 

temperature is about 28.0°C. The temperature data for the study area are reckoned at Philippine 

Atmospheric, Geophysical and Astronomical Services Administration’s (PAGASA’s) synoptic station 

located at Mactan International Airport.  

Extreme Temperature 

January is the coldest month with a recorded temperature of 19.2 °C while May is the warmest at 

37.0°C.   

2.2.8.1.2.6 Relative Humidity 

The relative humidity (RH) is referred as the ratio of actual vapor pressure to the vapor pressure at 

saturation. The average annual relative humidity for the basin is reckoned at Mactan International 

Airport is about 81%. The mean monthly values of the relative humidity range from a low of 72 percent 

to a high of 83 percent. The most humid month usually occur during December the month of April is 

the least humid. The monthly relative humidity data for the area is shown below. 

2.2.8.1.2.7 Winds 

The prevailing wind direction conforms to the dominant air stream during the different months. The 

northeasterly winds affect the project area between October to May with an average speed of 3.0 m/s. 

From June to September, the prevailing winds are from the southwest having an average speed of 

2.0 m/s.  

2.2.8.1.2.8 Evapotranspiration 

Evapotranspiration is a process of mass transfer due to heat energy. It is the combined effect of 

evaporation as well as the transpiration. Evaporation can be defined as the process in which liquid 
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water is converted to water vapor from the evaporating surface such as lakes, rivers, pavements, soil 

and vegetation; whereas, transpiration is a process of vaporization of liquid water from plant tissue 

and the vapor removal from the atmosphere.  

The evapotranspiration rate from a reference surface, not short of water, is called the reference crop 

evapotranspiration or reference evapotranspiration and is denoted as ETo. The reference surface is a 

hypothetical grass reference crop that closely resembles an extensive surface of green, well-watered 

grass of uniform height, actively growing and completely shading the ground. Estimating the ETo 

requires several parameters, such as weather parameters (i.e., radiation, air temperature, wind 

speed, humidity); crop characteristics (type, variety, development stage); management and 

environmental aspects; etc. The potential evapotranspiration was estimated using the FAO Penman-

Monteith method.  

2.2.8.1.3 Climate Change 

Climate change is likely to have a significant impact on water resources in the Philippines and in 

CCRCBs in particular. The climactic factors that will likely affect water resources in the region are 

temperature rise, precipitation intensity, tropical cyclone occurrences, and sea level rise. Temperature 

rise will result in increased evaporation. The expected changes in regional precipitation due to 

increased frequency of extreme weather events have potential effects on mean runoff, frequency, and 

intensity of floods and droughts, soil moisture, and water availability for irrigation, water supply and 

hydropower. Sea level rise may result in saltwater intrusion in coastal regions where population 

centers in the region are located. Water resources in the region are also vulnerable to increasing 

demand resulting from population growth, urbanization, industrialization, and agriculture. 

2.2.8.1.3.1 Climate Predictions for the Philippines 

PAGASA undertook a study on the likely influences of climate change in the Philippines in 2011 

(PAGASA, 2011). The study focused on projected changes as a result of climate change to 2020 and 

2050, measured relative to a baseline period from 1971 to 2000. The study focused on the following 

impacts of climate change: 

 Projected increases in temperature 

 Magnitude of changes to long term (e.g. annual) rainfall 

 Frequency of extreme weather events, including: 

- Extreme temperature 

- Number of dry days 

- Extreme rainfall 

The PAGASA study found the following: 

 All areas of the Philippines will get warmer, more so in the relatively warmer summer 

months.  

 Annual mean temperatures (average of maximum and minimum temperatures) in all 

areas in the country are expected to rise by 0.9 °C to 1.1 °C in 2020 and by 1.8 °C to 2.2 

°C in 2050. 

 In terms of seasonal rainfall change it was found that there was a substantial spatial 

difference in the projected changes in rainfall in 2020 and 2050 in most parts of the 

Philippines, with reduction in rainfall in most provinces during the summer season making 

the usually dry season drier, while rainfall increases are likely in most areas of Luzon and 

Visayas during the southwest monsoon and the September, October, and November 

(SON) seasons, making these seasons still wetter, and thus with likelihood of both 

droughts and floods in areas where these are projected. 

 The northeast monsoon season rainfall is projected to increase, particularly for areas 

characterized by Type II climate with potential for flooding enhanced. 



EXECUTIVE SUMMARY 
Climate Change Responsive Integrated River Basin Management and Development Master Plan for the Central Cebu River Basins 

 

_______________________________________________________________________________ 

12 

 During the southwest monsoon season, larger increases in rainfall are expected in 

provinces in Luzon (0.9% to 63%) and Visayas (2% to 22%) but generally decreasing 

trends in most of the provinces in Mindanao in 2050. 

 However, projections for extreme events in 2020 and 2050 show that hot temperatures 

(indicated by the number of days with maximum temperature exceeding 35 °C) will 

continue to become more frequent, number of dry days (days with less than 2.5 mm of 

rain) will increase in all parts of the country and heavy daily rainfall (exceeding 300 mm) 

events will also continue to increase in number in Luzon and Visayas.  

 

2.2.8.1.3.2 Change in Temperature 

PAGASA has conducted a study on the temperature trends using available observed data from 1951 

to 2009 with the average for the period of 1971 – 2000 as the reference value. The key finding 

indicates that all areas of the Philippines will get warmer, more so in the relatively warmer summer 

months.  

2.2.8.1.3.3 Change in Rainfall 

The PAGASA study, like most climate based assessments that has been undertaken, has focused on 

daily rainfall events.  In particular, it has estimated: 

 Changes to seasonal rainfall. 
 Changes in the number of days which have in excess of 300 mm of rainfall. 

Seasonal rainfall is useful for impacts to water supplies, but only provides an indication on extreme 

rainfall events. Similarly, while the number of days with rainfall in excess of 300mm suggests that 

severe storms will be more frequent, the exact frequency and size of these rainfall events is not 

reported.  This makes it difficult to directly correlate, for example, changes in the frequency of present 

day 100 year rainfall. 

2.2.8.1.3.4 Change in Tropical Cyclones Frequency  

Analysis of trends of tropical cyclone occurrence or passage within the so-called Philippine Area of 

Responsibility (PAR) show that an average of 20 tropical cyclones form and/or cross the PAR per 

year. The trend shows a high variability over the decades but there is no indication of increase in the 

frequency. However, there is a very slight increase in the number of tropical cyclones with maximum 

sustained winds of greater than 150kph and above (typhoon category). 

Moreover, the analysis on tropical cyclone passage over the three main islands (Luzon, Visayas and 

Mindanao), the 30-year running means show that there has been a slight increase in the Visayas 

during the 1971 to 2000 as compared with the 1951 to 1980 and 1960-1990 periods. 

2.2.8.1.3.5 Sea Level Rise 

There were no known detailed studies of sea level rise within the Philippines. The recent 

Intergovernmental Panel on Climate Change (IPCC, 2013) provides estimates of likely global sea 

level rise relative to 1986 to 2005. The mean values are the range in mean values from the different 

climate scenarios, while the ranges are the ranges in values between the different models.  

It is important to note that sea level rise will not be uniform across the world. However, IPCC (2013) 

notes that it is very likely that sea level will rise in more than about 95% of the ocean area.  

Furthermore, around 70% of the coastlines around the world are projected to experience sea level 

rise within 20% of the global mean sea level change. 
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2.2.8.1.3.6 Impacts of Climate Change (DPWH, 2015) 

 

Climate Change Impact Impact on Hydrological and Coastal Regime 

Changes in Temperature  Changes evaporation from lakes and water bodies, reducing storage over 
time; 

 Changes in evapotranspiration, and hence changes infiltration losses during 
rainfall events. This may result in changes in runoff during certain events 

Changes in Long Term 
Rainfall 

 Changes in long term rainfall affect water supply systems such as water 
reservoirs and dams and groundwater supplies; 

 Affect the base flow of rivers, with subsequent environmental and human 
impacts 

Changes in Extreme Rainfall  Affects flood estimation. Where extreme rainfall events increase, the flood 
protection of current structures will be reduced.  For example, a 100 year 
flood dike might be reduced to a 50 year flood dike under a future climate 
change scenario. 

Changes in Sea Levels  Increases in sea level rise will reduce the protection provided by coastal 
structures such as sea walls and revetments; 

 Increases in saline intrusion into groundwater systems, may affect water 
supplies and environmental reliance on these systems; 

 Changes in wetland and low lying river systems, results to greater saline 
intrusion. This will have a resulting impact on environment and livelihoods 
that revolve around these areas. 

Changes in Typhoon 
Frequency 

 The potential increase in typhoon frequency will impact extreme rainfall (as 
noted above); 

 Frequency of extreme winds and impacts on structures 
 Storm surge, which will be affected both due to the typhoon and further 

exacerbated by sea level rise. 

 Source: DPWH Design Guidelines, Criteria and Standards Volume 3 

Changes to Extreme Rainfall 

Increases in extreme rainfall events will alter the frequency of existing flood events.  For example, a 

current 100 year flood may be equivalent to a 50 year flood in 2100. However, the key challenge is 

estimating this change in frequency.   

The current estimates from PAGASA (2011) suggest that some areas will see increases in extreme 

daily events, but there is no information how different magnitude events may change. It is quite 

possible, for example, that more extreme events (such as a 100 year rainfall event) will change by a 

different proportion to more frequent rainfall events (such as a 5 year rainfall event). 

Furthermore, a daily rainfall event is not necessarily representative of shorter duration rainfall events 

that are more critical for smaller catchments and urban environments, or longer period rainfall events 

that may be more critical in affecting stability of slopes. 

In the absence of any other information on rainfall events, it is suggested that a sensitivity analysis be 

undertaken. This sensitivity analysis should consider increases in rainfall intensities of 10% and 20%, 

and determine the likely impact on the proposed hydraulic design. In some situations, there will be 

minimal impacts, while in others the differences in flood levels will be more significant. Judgment, 

together with discussion with key policy and decision makers, will be required where it is difficult to 

incorporate potential changes in rainfall into the design.  
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Sea Level Rise 

In the absence of more up to date information, a sea level rise of 0.3 m might be appropriate for 2050, 

which would cover a typical design life in the order of 50 years. For design and planning out to 2100, 

then a potential sea level rise of 0.5 m might be appropriate, given the uncertainty. 

2.2.8.1.4 Hydrologic Analysis 

2.2.8.1.4.1 General 

Planning for water resources development in a basin requires careful assessment of the available 

water resources and reasonable needs of the basin in the foreseeable future. Rivers are generally 

used all over the world as sources of water. The most typical quality defining a river is that it flows. At 

each moment a new amount of water is passing any given location along the river. River flow rises 

and falls naturally due to different weather conditions throughout the year and is also effected by 

human practices.  

The stream which may carry little or water during a significant portion of the year may experience 

extremely large flows during peak periods. Streamflow can vary considerably from the long term 

average value, with the variation being largest for short time intervals but still significant variation even 

over longer time scales. The ability of a water source (e.g. a river) to supply a certain level of water 

demand thus depends not only on the long-term mean flow, but also on the degree of seasonal and 

inter-annual streamflow variability. Furthermore, the seasonal variation of demands is also important: 

peaks in demand may occur when the natural availability of supply is smallest. 

2.2.8.1.4.2 Water Balance 

The annual average rainfall for Mananga watershed is about 1,888 mm the streamflow or runoff is 

about 1,305
Th

 mm. The annual direct runoff is 674 mm or 37 percent of annual rainfall. Annual 

groundwater recharge is about 210 mm or 11.1 percent.  

Flood Analysis 

Specific Discharge Method 

The specific discharge method is an approximate method for the estimation of flows, and is typically 

used to validate flows from the hydrological analysis technique, rather than for the estimation of flows 

in its own right. Given the approximate nature, it should be used with caution for infrastructure design.  

It is typically applicable for river basins rather than urban drainage applications. This method is based 

on the approach presented in DPWH (2015). 

The specific discharge is the flood peak discharge per unit catchment area. Generally, the specific 

discharge for small rivers is comparatively larger than that of the bigger rivers. The reliability of the 

design discharge estimated by runoff methods can be assessed by comparing it with specific 

discharge method. 

The method is best suited to rural catchments, or catchments with a lower proportion of urbanization. 

Using the specific discharge curve or equation, design discharge or probable discharge is obtained as 

follows. 

 Determine the catchment area (A). 

 Determine the return period or safety level. 

 From the specific discharge curve, find the region where the project is located, the 

return period and the catchment area. 

 Another way is to compute specific discharge (q) from the equation, using catchment 

(A) and constant (c) from with corresponding regions and return periods. 
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2.2.8.1.4.3 Groundwater  

Geology 

The geology of study area is as diverse as its topography. Simplicity, most of the limestone areas 

underlain by the Tertiary age rocks having karstic terrain, while where the limestone and metamorphic 

are absent, gentle slopes cover the topography. The areas underlain by metamorphic always tend to 

be resistant to weathering and develop rugged terrain with steep slopes. The areas underlain by the 

younger Carcar limestone is also varied, wherein the formation is observed to be hard, steep slopes 

have developed and gentle slopes where the limestone is fragmental and porous. 

Hydrogeological Description of Coastal Watershed 

Mananga Watershed, Kotkot Watershed and Coastal Aquifer Watershed are three river basins 

draining water within the area. The Coastal Aquifer Watershed is a complex system with an area of 

180 km². It consists of 11 watersheds, which are oriented parallel to each other and drain into the sea. 

The Coastal Aquifer Watershed is the main contributor of groundwater to the Coastal Aquifer. The 

Coastal Aquifer Watershed can be subdivided into three geologic formations: the alluvial sediments, 

the Carcar Limestone, and volcanic and other sedimentary rocks. The region near the coast is 

covered by alluvial and recent unconsolidated sediments forming the flat land areas. Underlying these 

alluvial sediments is a semi consolidated to consolidated limestone. Further inland, up to 8 km from 

the sea, the Carcar Limestone forms a hilly part of the coastal area with elevation up to 200 m. The 

Carcar Limestone Formation is a coralline limestone, which builds an almost continuous margin 

around the island. The Carcar Limestone is the major aquifer in the Metro Cebu region and is heavily 

developed by the Metropolitan Cebu Water District (MCWD) and private users 

Available Groundwater 

The water supply of Metro Cebu depends mainly (98%) on groundwater. Areal rainfall on the coastal 

area is 1.6 m/a and infiltration is estimated at 30%. Thus the groundwater recharge of the coastal 

aquifer of Metro Cebu is 86.4 million m
3
/a. Major extractors of groundwater are the MCWD, a group of 

industries, private and government wells. Based on the statistics of groundwater extraction MCWD 

pumps 100,000 m
3
/d while the other users pump 128,000 m

3
/d. This is equivalent to 83 million m

3
/a. 

Thus, the rate of pumped groundwater is almost the amount of groundwater recharge. The hydraulic 

balance between groundwater renewal and discharge in Cebu City region is disturbed. Detailed 

calculations of future demand by MCWD, incorporating data for private abstractions indicate the 

demand will continue to grow rapidly with the population.   

The inland caps of Cebu Limestone Formations and Cebu Conglomerate Formation (late Oligocene) 

and Uling Limestone (middle Miocene) are important sources of ground water of the mountain 

residents. A good number of springs are located at the foot of the contact zone, where small water 

sources are tapped by cluster of residents. A few large springs are also found in these areas, such as 

the Uragay Spring at Carmen and Cantabaco Spring in Toledo. Numerous springs from Cebu 

Formation, which contribute to significant base flow of Lusaran River are also found to be sources of 

water of residents in the area. 

Seawater Intrusion  

Seawater intrusion and its related effects with saline groundwater were observed in Cebu City’s 

coastal aquifer for the past three decades. Complaints of brackish groundwater in the downtown area 

of Cebu City led to the first study in 1973 by Bruell on the intrusion of seawater into the groundwater 

of Cebu City. The study was limited to a small area and was more exploratory in nature. Several 

studies about saltwater and progress reports were undertaken in the following years. These studies 

arise from observations and further verifications on the distribution of the chloride content in the 

aquifer of Metro Cebu (e.g. Engelen, 1975; Kampsax-Krüger Lahmeyer International, 1980; Walag, 

1984; Water Resources Center 1984, Water Resources Center 1985, National Environmental 

Protection Council 1987). Since 1975, the Water Resources Center (WRC) of the University of San 



EXECUTIVE SUMMARY 
Climate Change Responsive Integrated River Basin Management and Development Master Plan for the Central Cebu River Basins 

 

_______________________________________________________________________________ 

16 

Carlos has been measuring the chloride content in approximately 180 wells nearly every year, thus 

documenting the progress of the saltwater intrusion in the coastal aquifer. The MCWD has also been 

measuring its observation and production wells (~110 wells) on a monthly basis to determine water 

quality. The data gathered by both institutions revealed the progress of saltwater intrusion. The 50 

ppm chloride concentration isoline, which was defined as salt-freshwater interface, encroached one to 

three kilometers inland in Metro Cebu. The available data of the WRC at the University of San Carlos 

(Engelen, 1975; Walag, 1984) confirm an advancing salinization of groundwater in the Cebu City 

region.  

Sea Level Due to Climate Change and Global Warming 

A large number of coastal aquifers are threatened by saltwater intrusion. In coastal aquifers, over-

abstraction due to high demands for domestic water supply is the main cause of saltwater intrusion. 

Also the rise in sea level due to the climate change accelerates the saltwater intrusion into the 

aquifers which reduce the fresh groundwater resources. With the impact of sea level rise and over 

pumping combined together the problem becomes even more serious. It is estimated that the mean 

sea level will rise in a range between 20 and 88 cm during the current century. As sea levels rise, their 

saline water will be able to overcome natural barriers to move into low lying areas now dominated by 

freshwater. Rising sea levels will also push seawater into coastal fresh water aquifers. While this 

impact may not be noticed on the surface it could affect groundwater that seeps into estuaries. 

Water Supply and Demand  

Current Water Supply Situation in the Project Area  

Public and private systems are the two general service providers for water supply. The public system 

is comprised of water districts and LGU run water supply systems like the municipal and barangay 

based system. The Metropolitan Cebu Water District (MCWD) and the Balamban Water District 

(BWD) belong to this grouping. MCWD is by far has the largest coverage of service up to date. The 

BWD supply the Poblacion of the Municipality of Balamban. The MCWD system serves the urban and 

few peri-urban areas in the Cities of Talisay, Cebu and Mandaue, and the towns of Consolacion, 

Liloan Compostela and also Mactan Island.  

Analysis of Water Demand of the Four Watersheds: 

Assumptions of Population Growth Rate: 

Computed the Compounded Annual Growth Rate (CAGR), using the 2000 and 2010 NSO data 

Population of Cebu City increased at the rate of 1.88 percent annually. The increase in the population 

count from 2000 to 2010 translated to an average annual population growth rate (PGR) of 1.88 

percent. This is higher than the 1.65 percent annual PGR of the city between the census years 1990 

and 2000. 

If the average annual PGR recorded at 1.88 percent during the period 2000 to 2010 continues, the 

population of Cebu City would double in 37 years. 

Assumptions on the per capita water demand per day: Liters per capita per day (lpcd) 

The estimate of population water demand was based on the assumptions that 100% of population in 

the watershed areas will have access to water. The estimate includes the water allocations granted 

already by NWRB.  

In rural areas, usual water service levels are either Level I or Level II and seldom there is Level III. 

Level I am commonly converted to Level II for convenience. The National Government also strive to 

upgrade Levels I to Level II. The Urban areas other than MCWD areas were at 120 lpcd (LWUA 

Industry Average), Level III system. MCWD area based from actual data has an average of 204 lpcd..  
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MCWD Service Coverage 

The MCWD area coverage includes not only Cebu City but also adjoining cities and municipalities. In 

terms of population coverage, MCWD covers 87.42% of the total population of the 4 watershed areas 

as of 2010. Bulk of the MCWD population was in the Coastal Watershed. 

The MCWD supply and demand gap was on the critical level, even with the additional bulk water 

supply from Luyang River by Carmen Bulk Water Supply. 

2.2.8.2 Water Quality 

2.2.8.2.1 Surface Water Quality 

The three (3) water bodies monitored by EMB within CCRB are Butuanon River in Mandaue City 

(Class D), Kotkot River in Compostela and Liloan (Class A) and Mananga River in Talisay City (Class 

A) This report presents the annual (2015 annual report) and quarterly water quality monitoring report 

of EMB (1
st
 and 2

nd
 quarter, whichever is available). The parameters monitored by EMB include Total 

suspended solids (TSS), biological oxygen demand (BOD), dissolved oxygen (DO), fecal Coliform and 

total Coliform.  

Butuanon River 

For Butuanon River, there are currently 12 monitoring stations being monitored by EMB 7. Butuan 

River is classified as Class D River and is the first Water Quality Management Area in Region 7. 

Parameters monitored by EMB 7 include Dissolved Oxygen, Biochemical Oxygen Demand (BOD), 

Total Suspended Solids (TSS), pH and Temperature. The monitoring data used for this report is from 

the 2015 Annual Water Quality Status Report and 1
st
 and 2

nd
 Quarterly Monitoring Report by the EMB 

7, hence the prevailing standards is the DENR DAO 34-90.  

The analyses of water by DENR EMB 7 from the Butuanon River showed that the pH levels were 

compliant with DENR Guidelines and standards.  

The BOD for Butuanon River has exceeded the BOD standards in 7 out of 12 stations. Exceedances 

of BOD ranges from 41-533 mg/L (standard is 15 mg/L for Class D waters). For Dissolved oxygen, 

records show that there were exceedances (DO standard of not less than 3 mg/L for Class D waters) 

in 5 of the 12 stations. Recorded TSS ranges from 10-290 mg/L.  

Kotkot River 

For Kotkot River, the EMB established four (4) monitoring stations. Kotkot River is classified as Class 

A water and is located in the Municipalities of Liloan and Compostela. Parameters monitored include 

DO, BOD and TSS. Records show that in terms of DO, only one station was able to attain the 

minimum DO of 5 mg/L, the standard for Class A waters.  

Results show that three out of the four sampling stations registered BODs exceeded the DENR 

standard for Class A water (3 mg/L). Records show that TSS in the monitored sites ranges from 12- 

66 mg/L. 

Mananga River 

Five (5) monitoring stations were established by the EMB which includes Lawaan Bridge II, SRP 

Bridge, Mananga Bridge, Jaclupan and Camp IV Bridge. The Mananga River is located in Talisay 

City, Cebu and is classified as a Class A water body. After review of the 2016 1
st
 Quarter Water 

Quality Status Report, the values could not be determined as only three (3) stations were sampled 

during the time. Also, no samples were taken in Mananga River during the 2
nd

 Quarter monitoring due 

the lack of good representative water in the sample stations.  
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Liloan Coastal Waters 

Four (4) monitoring stations were established by EMB 7. The parameters monitored included Fecal 

Coliform and Total Coliform. Fecal Coliform was detected in three (3) sampling stations at average 

concentrations of 753 MPN/100 mL, 1660 MPN/100 mL, and 376 MPN/100 mL above the DENR 

Guidelines of 200 MPN/100 mL. Total Coliform was detected in two (2) sampling stations at average 

concentrations of 1125 MPN/100 mL and 2185 MPN/100 mL above the DENR Guidelines of 1000 

MPN/100 mL. 

2.2.8.2.1.1  LTI Water Quality Monitoring (2017) 

Data gathering and field work were conducted on March 08, 2017 to March 10, 2017 to determine the 

current water quality conditions. A total of 15 sampling stations were established by LTI. A multi-

parameter water quality meter was used to measure the in-situ parameters such as pH, temperature, 

total dissolved solids (TDS), salinity and dissolved oxygen (DO). 

Discussions of Results: 

LTI monitoring data were compared with DAO 2016-08 since this became effective on June 15, 2016. 

For each sampling stations, the classification of water used are as follows: 

 WQ1, WQ2 and WQ3 are classified as Class D  

 WQ4, WQ5, WQ6, WQ7, WQ11, WQ12, WQ13, WQ14 and WQ15 are classified as Class C 

 WQ8, WQ9, WQ10 are classified as Class A 

Dissolved Oxygen (DO) 

Two (2) of the 15 sampling stations were compliant with DENR Standards (DAO 2016-08) for DO, 

which requires a minimum 2.0 mg/L for Class D since these samples were taken from Butuanon River 

with a water classification of Class D. The remaining sampling stations were below the DENR 

Guidelines with rivers classified either as Class C or Class D. The low DO readings may result from 

various sources ranging from wastes from local residents to natural decaying vegetation.  

Hydrogen-ion Concentration (pH) 

Water quality results for pH collected by LTI show that all the values are compliant as they are below 

the DAO 2016-08 DENR Guideline for the upper limit and above the lower limit. 

Temperature 

Temperature measurements taken from the water samples collected by LTI, in from the rivers 

surveyed ranged from 25.04°C – 30.68°C. Sampling Station WQ09 showed the water to be slightly 

exceeding with a value of 30.68°C above the DAO 2016-08 DENR Guidelines for Class A of 30°C. 

The cause of the slight exceedances could vary from the seasonal temperature change in the area. 

Salinity and Total Dissolved Solids (TDS) 

The salinity of the water at the sampling stations ranged from 0.16 to 31.95 ppb, while TDS values 

ranged from 57.10 to 1102 mg/L. There is no DENR standard for these parameters, although these 

parameters can serve as baseline values for each station and as checks on other parameters. 

2.2.8.2.2 Groundwater Quality 

As part of the 2012 Master Plan for Cebu River Basin Report (2012 Cebu River Basin), a rapid 

evaluation technique was conducted to review information of water quality from DENR, MCWD and 

USC-WRCFI collected during the Water Remind Project. In general the water quality of most water 

samples collected in the area would pass the National Standard for drinking water. It was noted the 

elevated contents of sulfate were identified and were attributed most likely to the geology of the area.  
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A number of wells in Cebu, Mandaue, Talamban and Guadalupe, were detected to be exceeding 10 

mg/L. These high concentrations could have effects on infants. The elevated nitrate-nitrogen 

concentration in the affected areas may be attributed to the absence of an appropriate sewage 

collection system in the area.  

E. coli in water samples collected in the WRP area were detected to exceed MPN/100 mL sample 

limit. It was noted that almost 90% of the samples had concentrations of E. coli above 0.  

2.2.8.2.3 Conclusion and Recommendations 

Results of the in-situ investigation for pH, temperature, TDS, salinity and DO were compared with the 

DENR DAO 2016-08 guidelines. Since these are baseline data, it is recommended that regular 

monitoring should be conducted to identify if any changes that may occur in the water quality. The 

newly acquired data should not exceed the current baseline data. 

 

2.2.8.3 Wastewater Generators 

Records show that there are a total of 219 registered wastewater generators. Total consumption is 

around 624,767 cubic meter per quarter (m
3
/qtr). Total domestic wastewater generation is at 165,775 

m
3
/day. Overall, wastewater generation among the registered generators is at 1,533,862 m

3
.  

2.2.8.4 Non-Point Source and Point Source Pollution Assessment 

Non-point source (NPS) pollution is a term used to describe pollution resulting from many different 

sources. It generally results from land runoff, precipitation, atmospheric deposition, drainage, seepage 

or hydrological modification where tracing the pollution back to a single source is difficult. Although 

these pollutants have originated from a point source, the long range transport ability and multiple 

sources of the pollutant make it a non-point source of pollution. 

In farming areas non-point sources of pollution include pesticides, fertilizers, animal manure and soil 

washed into streams in rainfall runoff. Forestry operations may contribute to non-point source pollution 

of streams by increasing soil erosion and sediment runoff. 

A point source (PS) pollution is a single, identifiable source of pollution such as a pipe or a drain.  

Industrial wastes which are commonly discharged to rivers in this way. High risk point source waste 

discharges are regulated by associated compliance and enforcement activities. 

2.2.9 Conservation Areas and other Special Interest Areas 

2.2.9.1 Central Cebu Protected Landscape 

2.2.9.1.1 Brief History of the Central Cebu Protected Landscape 

Republic Act 9486 consolidated the five protected areas located in Central Cebu, namely: the Buhisan 

Watershed Forest Reserve, Sudlon National Park, Central Cebu Natural Park, Kotkot-Lusaran River 

Watershed Forest Reserve and the Mananga Watershed Forest Reserve. The table below shows the 

summary of the description of Protected Areas within the CCPL.  

2.2.9.1.2 Central Cebu National Park 

On September 15, 1937, Central Cebu National Park (CCNP) was proclaimed as a game refuge 

under Proclamation No. 202, S-37. CCNP had a total area of 15,393.58 ha and was protected due to 

its flora and fauna diversity and where the Black Shama and the Cebu Flower Pecker are found. Then 

through Proclamation No. 835-A, the area was amended and reduced to 11,893.5833 ha. Early 

activities conducted include Reforestation Programs in 1988 by DENR-CENRO and implementation of 

upland farming technology development programs of other government agencies. The CCNP is 

located in the Municipality of Balamban and Cities of Toledo and Cebu.  
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2.2.9.1.3 Kotkot-Lusaran Watershed Forest Reserve 

By virtue of Proclamation No. 932 dated June 29, 1992, the Kotkot-Lusaran Watershed Forest 

Reserve (KLWFR) was proclaimed as a Protected Area which ensures sustainable water and other 

forest resources. Portions of KLWFR are included in CCNP and some areas are inhabited by people, 

dependent on farming for livelihood. Due to the presence of human populations, some areas are 

devoid of forest cover. From 1989 to 1995, 1000 ha of land were reforested and most of the programs 

were directed towards upland farming technology for augmenting the income of dwellers 

2.2.9.1.4 Mananga Watershed Forest Reserve 

Reforestation was conducted through Cebu City and Osmeña Reforestation Projects in January 13, 

1916 where 4,247 ha of land were planted. The area was then declared as a forest reserve through 

Proclamation No. 208 on October 5, 1937 with an area of 2,710.48 ha. When the area was 

proclaimed a protected area, titled lands were already present. The Mananga Watershed Forest 

Reserve (MWFR) was proclaimed a Protected Area through Presidential Proclamation No. 502 on 

December 15, 1989 with land area of 6,372.2168 ha. It was later amended through Presidential 

Proclamation No. 581 on May 29 1990 to a total of 6,823 ha primarily for it being a source of water for 

domestic, agricultural and forestry purposes. Protecting the area means protecting, maintaining and 

improving water yield. As the site where the oldest reforestation area in the Philippines is found, 

mature forests are observed in the forest reserve.  

2.2.9.1.5 Sudlon National Park 

In April 11, 1936, Sudlon National Park (SNP) was established under Presidential Proclamation No. 

56, S-36 based on its flora and fauna diversity. In 1946, a group named Moncadista settled in the park 

through which they have become dependent on the natural resources of the park. By 1966, 

permanent structures were constructed by the Moncadista. Currently, the Moncadista are registered 

in the Securities and Exchange Commission as Filipino World Crusaders Army, Inc (FWCAI) and 

became majority of the settlers in the Park. Another group also settled in the park named Jungle 

Movement for Jungle Reform (JMJR). At present, the Park is highly populated with small patches of 

secondary forests. However, NIPAS still suggests that SNP be retained as a Protected Landscape.  

2.2.9.1.6 Buhisan Watershed Reservation 

To support the water system of Cebu City, Buhisan Watershed Reservation (BWR) was declared as 

such on July 13, 1911 through Executive Order No. 36. The reservation was proclaimed as a 

watershed with an area of 630.89 ha and for pipeline use with area of 14.22 ha. Osmeña Waterworks 

managed the water system until 1975 wherein the Metro Cebu Water District (MCWD) took over. The 

water system in the reservation generates an average of 150,000 m
3
 in the rainy months to almost 

zero during summer months.  

2.2.9.2 CCPL as Key Biodiversity Area 

In 2006, approximately 20% of the total land areas of the Philippines are classified as a Key 

Biodiversity Area (KBA). Of the 128 identified KBAs, 83 lacks safeguarding while 45 are protected 

areas. CCPL is included in the 45 KBAs which are proclaimed as a Protected Area. In their 

assessment, CCPL houses 2 Critically Endangered Species, 4 Endangered Species, 4 Vulnerable 

Species and 76 species with restricted range. Identified threats in CCPL as a KBA are land 

conversion to agricultural lands, kaingin, residential, timber and firewood collection for local 

consumption. 

Tabunan Forest in Cebu City is housed within CCNP. According to USAID (2013), the Tabunan forest 

gained a status of being an IBA (PH068), CPA (102) and KBA (No. 822) due to the rediscovery of the 

Cebu Flowerpecker in February 1992. The bird species was considered extinct since 1906 and its 

rediscovery brought about the interests of conservationists, strengthening the protection of the 

National Park.   



EXECUTIVE SUMMARY 
Climate Change Responsive Integrated River Basin Management and Development Master Plan for the Central Cebu River Basins 

 

_______________________________________________________________________________ 

21 

2.3 Demographic Characteristics 

2.3.1 Population and Population Growth  

The Central Cebu River Basins cover around 67, 870 ha in ten Local Government Units (LGUs) in the 

Province of Cebu and covers 214 barangays. Cebu City has the most number of barangays within the 

river basin with all of its 80 barangays within the basin. Mandaue City exhibits the same case, with all 

of its 27 barangays located within the river basin. The Municipality of Minglanilla has only two 

barangays within the river basin.  

The municipalities/cities, in general, have experienced a growing population between 2010-and 2015 

based on the 2015 Census of Population and Households. Among the Municipalities and Cities, 

Consolacion experienced the highest increase in population with its population growing by 23.33% 

between 2010 and 2015. On the other hand, Cebu City experienced the slowest growth in population 

growing only by 6.52% between 2010 and 2015. At the barangay level, the growth is more varied. 

There are barangays that grew by as little as 0.02% to as high as 172% from their 2010 population. 

There are also barangays that shrank by as much as 22% between 2010 and 2015. In terms of 

annual growth rate, the Municipality of Consolacion registered the highest annual growth among the 

municipalities/cities in the river basin with its population growing by around 4.5% annually between 

2010 and 2015. The Municipality of Compostela registered the slowest growth rate among the 

municipalities/cities growing only by 1.21% annually between 2010 and 2015. The Municipality of 

Asturias is the only municipality to register a decrease in population with its population decreasing by 

2.42% annually between 2010 and 2015. 

2.3.2 Population Density 

The population density is based on the area of each municipality/city within the river basin. The basis 

for the population used is the population of the barangays of each municipality/city within the river 

basin. Records show that Danao City has the least population density among the LGUs within the 

river basin with a population density of only 2.45 person/ha. Mandaue City registered the highest 

population density at 119.14 person/ha.  

2.3.3 Projected Population 

Cebu City remains the most populous locality in the river basin with its population reaching 1.17M in 

2035 and 1.40M in 2050. All in all, the population within the river basin is expected to reach around 

2.7M in 2035 and 3.7M in 2050, if current population trends persist. The current estimated population 

within the river basin is around 1.78M.  

2.4 Socio-Economic Profile 

2.4.1 Income and Expenditure 

The macroeconomic accounts give an over-all picture of the economic performance of the region but 

do not clearly indicate how these affect individual households in terms of income and expenditure. 

Specific economic statistics pertaining to income, expenditure and poverty are presented to determine 

wealth distribution and economic standing of families and households.  

On the average, households in Central Visayas earn an annual income of PhP 210,667.00 and spend 

about PhP 169,667.00. Official records show an increasing trend in both average income and 

expenditures from 2009 to 2015. The major source of income is from earning wages or salaries, 

whose percentage share from among income sources greatly increased from about 42% in 2009 to 

52% in 2015. This is parallel to the observed surge in the growth of services sector which resulted to 

more employment opportunities in the region. Income from entrepreneurial activities, however, slightly 

decreased during the reported period indicating a decreased preference in start-up businesses.   
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2.4.2 Employment Statistics 

Narrowing down the labor and employment statistics to the river basin level shows that labor force 

participation rate is more than 50% for the Municipalities of Minglanilla and Consolacion as well as for 

the Cities of Talisay, Cebu, Danao and Mandaue. The labor force participation rates in these areas 

are almost the same with the rate computed for the whole Province of Cebu (55%). These values 

mean that more than half of the working population, which is 15 years old and above, are into the 

labor force. The lowest participation rates are observed in the Municipalities of Asturias, Liloan and 

Compostela.   

For the entire province, the top three (3) identified major occupations in 2010 are farmers, forestry 

workers, fishermen, laborers, unskilled workers and trade workers. The top occupations for all cities 

and municipalities within the river basin, except for Cebu City, include laborers and unskilled workers, 

plant and machine operators and assemblers, trade and related workers and, farmers, forestry 

workers and fishermen. In Cebu City, being one of the highly urbanized cities in the province, the 

major occupations for the working population include laborers and unskilled worker, services workers 

and shop/market sales workers and government officials, corporate executives, managers and 

supervisors.  

In terms of industry, the major sources of work in Cebu provinces are in the agriculture, forestry and 

fishing industries followed by wholesale and retail trade, and mining industry. Within the river basin, 

the major industry players are almost similar except in the case of Cebu City. In Cebu City, the 

industries topping the list are wholesale and retail trade, transportation and storage and construction. 

There are only two areas in the river basin where construction is at the top three major industries in 

terms of employment, one is in Cebu City and other is in the municipality of Minglanilla. On the other 

hand, manufacturing industry is consistently identified among the top three industries for all cities and 

municipalities inside the river basin. Agriculture and its related industries like forestry and fishing is 

among the top list for the municipalities of Asturias, Balamban, Compostela, and Danao City. Similar 

to the provincial scenario, wholesale and retail trade and transportation and storage industries are 

among the top three identified industries for almost all areas in the river basin. 

2.4.3 Poverty Statistics 

Cebu accounts for about half (49%) of the number of poor families in the region and about 5% of the 

country’s value, expressing a severe poverty issue in the province. The province’s poverty incidence 

however, is much lower to its regional counterpart as well as the values indicated for its neighboring 

provinces in the region. Similarly, the poverty statistics for Cebu paints a more positive picture than 

that of other provinces.  

The condition in the area reflects the significance of managing the Central Cebu River Basin as it 

affects the various aspects of the social and economic activities of the population living inside the river 

basin. The high population observed inside the river basin and its projected increase in the future 

years indicates increased dependence and pressure on the river basin’s resources. The high 

dependence on industries like manufacturing, agriculture, forestry and fisheries, mining and others for 

employment justifies the need to sustainably manage the river basin for the continuous production of 

goods and services that will in turn satisfy the demands of these industries. It can be assumed that 

the degradation of the river basin will negatively affect the support systems (livelihood, food sources, 

infrastructure, etc) inside the river basin and when this happens, the problem on poverty will be further 

aggravated. On another perspective, the socio-economic situation in the study area has huge 

implications on the implementation of the master plan for watershed management. Interventions in the 

form of programs and projects must be tailored to address poverty issues and their probable impacts 

on resource use. Furthermore, this situation must also be carefully considered in determining 

appropriate financing schemes for the proposed interventions in the study area.  
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2.5 Infrastructure  

2.5.1 Government Centers and Schools 

In general, each of the barangays has their own barangay halls that serve to provide frontline 

assistance at the barangay level. Cebu City has the most number of secondary schools with 128 

while the Municipalities of Asturias and Liloan have the least number of secondary schools with only 

six secondary schools each.  

2.5.2 Health  

Cebu City has a total of 92 clinics and 47 hospitals, the most among the covered municipalities/cities. 

Cebu City has the most number of health personnel with 366 doctors, 772 nurses and 118 midwives.  

2.5.3 Transportation and Road Network 

2.5.3.1 Road Network  

Mandaue City has the highest road density of 172.83. Overall, there is a total of 2,403.67 km of roads 

in the municipalities/cities covered by the basin. Of this road length, 28.76% is asphalt, 27.15% is 

gravel, and 27.5% is concrete while the remaining 16.57% is unpaved.  

2.5.3.2 Land Transport  

Cebu City and Mandaue City have the most number of available public transports. Available public 

transport options in the river basin include buses, passenger vans, jeeps, tricycles and taxis.  

2.5.3.3 Airport and Seaport 

Daily international and domestic flights are available from the Mactan International Airport. Philippine 

Airlines and Cebu Pacific are taking care of most domestic flights, while Silk Air, Qatar Airlines and 

Korean Air, among others, provide the travel to destinations in other parts of the world.  

There are also four ports operated by Cebu Ports Authority which are inside CCRB. Several shipping 

companies service inter-island and international destinations that include Sulpicio Lines, Gothong 

Southern Shipping, Cebu Ferries Corporation, Cokaliong Shipping Lines, George and Peter Lines, 

Inc., Lite Shipping Corporation, Negros Navigation Co., Inc., Ocean Fast Ferries, Inc. WG and A 

Super Ferry and Trans-Asia Shipping Lines 

2.5.4 Solid Waste Management 

Cebu City generates the highest volume of solid waste generating around 433 tons/day followed by 

Mandaue City that generates approximately 300 tons/day. The Municipality of Compostela generates 

the least volume of solid waste of about 3.1 tons/day of solid waste.  

The LGUs of Asturias, Cebu City, and Talisay City already have sanitary landfills with ECC issued. 

The Municipalities of Consolacion and Minglanilla disposes of solid waste in privately owned 

dumpsites. The Municipalities of Compostela, Liloan, Mandaue City and Danao City still operate open 

dumpsites. Among the LGUs only the Municipality of Balamban has a partially approved 10-year 

SWM Plan. The SWM Plan of Asturias, Cebu City, Compostela, and Consolacion were returned, while 

for the Municipalities of Minglanilla, Danao City and Toledo City are under review. 

2.5.5 Power 

Records from the Department of Energy shows that in terms of energy mix, the Province of Cebu 

relies mostly on coal as source of power with 87.74% of its power needs being supplied by coal. 

Other sources include Oil-based fuels (5.67%), hydropower (0.08%) and solar power (1%). Power 

distribution companies for the mainland are the Visayan Electric Company (VECO) for Metro Cebu 

and the Cebu Electric Cooperative (CEBECO) for the rest of the mainland. Power to the Province is 

mostly supplied through the Visayas-Panay grid. The Cebu-Negros segment was interconnected 
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through Submarine Cable last January 26, 1994 (Phase I) 100 MW and August 2008 (Phase II) 100 

MW. The Leyte-Cebu segment was interconnected last 1997 for Phase I (200 MW) and 2005 for 

Phase II (200 MW).   

2.5.6 Water Supply 

Distribution of water in Metro Cebu areas is being handled by the Metro Cebu Water District (MCWD). 

Water distribution facilities in the towns beyond the metro are being operated and managed either by 

local water district cooperatives, or their respective municipal governments. 

MCWD Water Supply water supply to 4 cities and 4 municipalities 

• Non-MCWD Water Supplies managed and operated by private company using piped system 

• Own Water Sources several types of wells (electric/ hand-pump or pail) or spring 

• Indirect Users to buy water from concessionaire of above 

• Water Vendors they use the small de-salination system with hand delivery 

• Water Supply Associations mainly for services in their sub-division 

2.5.7 Access to Utilities  

For water supply, most of the municipalities/cities in the project area have majority of households with 

access to clean water supply. Only Mandaue City has 56.64% of households having access to clean 

water supply. In terms of electricity, the Municipalities of Asturias and Compostela have less than 50% 

of households having access to electricity.  

2.5.8 Communication 

Cebu is host to major telecommunications companies, whether landline or mobile phone networks 

connecting the island. The services of Philippine Long Distance Telephone Company (including 

SMART) and Globe Telecommunications is available throughout the province, however there are 

areas where mobile signal are available sporadically.  

Postal and package delivery service via the Philippine Postal Corporation (PhilPost) and private 

courier services (LBC, JRS, 2GO) are also available in the province.  

Internet cafés also readily available and several establishments are already making use of wireless 

internet connections. 

National and local FM and AM radio stations are also present in the province. Major media outlets 

have also established presence in the province as well as National and Local print media.  

2.6 Institutional Arrangement 

At present, there is an existing Central Cebu River Basin Management Council tasked with the 

management of the projects and programs for the River basin. The objectives of the Council are as 

follows:  

 Initiate disaster preparedness and response management for natural or induced man-made 

disasters. 

  Manage all surface and groundwater resources to ensure the sustainable water supply for 

water uses such as agriculture, domestic, environment and industrial uses. 

 Promote soil and water conservation measures to include water impounding , rainwater 

harvesting and water recycling  

  Ensure the protection water resources from pollution by proper management of solid, liquid 
and hazardous wastes. 
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 Formulate an effective environment-friendly livelihood programs to alleviate poverty specially 

to legitimate/tenured migrants and forest occupants  

 Enrich the existing natural resource-base  and introduce measures to improve the conditions  

of degraded terrestrial , coastal and wetland ecosystems  

 Implement the principles of river and coastal easement as defined by the Water Code (PD 

1067, and the Forestry Code of the Philippines (PD 705). 

 Harmonize land use plans affecting the Central Cebu River Basins areas. 

 Establish a reliable information sharing network and devise a continuing education program to 

improve the knowledge-base of the collaborating peers of the Council including other 

engaged stakeholders in the planning and decision making through the establishment of 

strong technical working Committees. 

 Create and mobilize appropriate organizations for specific river basin management. 

  Establish a working mechanism that would enhance collaborative undertaking, simplify 

bureaucratic procedures, standardize processes and promote participatory management. 

 Establish a resource mobilization agenda  

 

To date, the following are the accomplishments of the CCRBMC: 

1. The crafting of the master plan of the Central Cebu River Basins Masterplan 

2. The creation of River Basin Organizations 

3. Creation of the Central Cebu River Basins Management Council 

4. NEDA full council resolution  adopting the Central Cebu River Basins Master Plan 

5. NEDA 7 during the Infrastructure Development Committee meeting moved for the 

implementation of the CCRBMC master plan 

6. Mainstreaming/coordination of river basin initiatives among Local Government Units which 

lead to the crafting of budget for river basin activities (Mandaue City LGU) 

7. Localization of the national policy on IWRM in the Cebu Provincial People’s Environmental 

Code including the provision of the organizing of RBOs and CCRBMC 
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3 SITUATIONAL ANALYSIS   

3.1 Water Resources Management  

3.1.1 Problem Analysis 

3.1.1.1 Current and Future Water Supply vs. Demand 

The current water supply is divided by two (2) general providers, which are public and private 

systems. The public system consists of water districts and LGU run water supply such as the 

municipal and barangay based system. The Metropolitan Cebu Water District (MCWD) and the 

Balamban Water District (BWD) are part of the public systems with the MCWD having the largest 

coverage of service up to date, while the BWD supply the Poblacion of the Municipality of Balamban.  

The MCWD system mainly services the urban and some peri-urban areas in the towns of Talisay, 

cities of Cebu and Mandaue, Consolacion, Liloan, Compostela and Mactan Island. It generally 

services areas that are up to 100 m in elevation. 

The private systems consist mainly of wells and springs in and outside of Metro Cebu area that are 

not under the MCWD. Private systems are supplying more than the MCWD which could pose as a risk 

to the public health since the control and regulation of these suppliers may not be the same as the 

MCWD.  

As part of the 2005 Water Remind Project, the water demand projection for domestic/public, 

industrial/commercial and agricultural water use will likely double in 2025. Approximately 100 mcm or 

more is required to meet the demand. (2012 Central Cebu River Basin Master Plan) 

Mismatch of demand and available supply. The water balance for the CCRB indicates sufficient 

surface water supply. Collectively, the CCRB has an annual water balance of 657.25 MCM/YR. With 

an estimated demand of only 463 MCM/YR, there is sufficient water available for the different users. 

However, the problem arises when the location of such available surface water is considered. Most of 

the available water supply is located on the west side of the Province while the higher demand is 

needed in the Metro Cebu Area located in east side of the Province.  

Water consumption per user. As raised in one of the workshops, there is a need to examine the 

water allocation in the Metro Cebu area, particularly for hotels. The growth in tourism in the Province 

has also created and demand for water especially in tourism establishments such as hotels.  

 

3.1.1.2 Water Quality/Pollution 

As stated in the Water Quality Section, the status of the water quality in Central Cebu for freshwater 

and groundwater was evaluated. In general, the water samples collected and tested most likely did 

not meet the criteria for the National Standard for drinking water. It was identified that the parameters 

on nitrate-nitrogen and Escherichia coli (E. coli) are present indicators of pollution due to sewage and 

fecal materials. Elevated concentrations of sulphate are more likely attributed to the geology of the 

area. (Burcman).  

Results of the water quality assessment by EMB 7 and the primary data sampling conducted by LTI 

indicate poor condition of water in terms of quality. High BOD and low DO in surface waters indicate 

poor conditions for aquatic life to thrive. It also poses a risk to human health. High fecal coli form in 

coastal waters is also indicative of poor sewerage system, poor availability of sanitary facility and/or 

poor hygiene practice. If this trend continues, these waters may serve as disease vectors and may put 

residents near coastal area at risk.  

Insufficient manpower for water quality monitoring. At present the Environmental Management 

Bureau 7 is the agency mandated to conduct water quality monitoring in Cebu. As raised in one of the 
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workshops, there are only currently two personnel available to conduct water quality monitoring 

activities and they are only able to monitor selected rivers within the Province.  

3.1.1.3 Current and Future Allocation/Prioritization of Water Uses 

There are various uses of the water resources in Central Cebu which mainly consists of rainfall, 

surface water and groundwater.   

Groundwater with some surface water drawn from the Buhisan Dam is a source for municipal water 

supply (domestic, commercial, industrial and institutional uses) in the project area. The use of the 

municipal water supply has increased over time due to the increase in population along with the up 

scaling of urban development. 

Agricultural water previously sourced water mainly from rainfall, but now also use irrigation systems 

that are drawn from surface water/river water and recently from groundwater. Agricultural water use 

has not increased much over time due to limitation of agricultural land with some being developed into 

house areas. 

Other water uses in the area are for public water and non-revenue water. Public water use are mainly 

utilized for street cleaning, fire fighting, and water of public places, while non-revenue water are due 

to leakages, illegal connections, and defective meters. 

The highest priority for water resources currently in the area is for domestic and public use. However, 

in the future the main objective is to be able to provide efficient, affordable and good quality for 

various water uses in the year 2025. (2012 Central Cebu River Basin Master Plan) 

3.1.1.4 Impact of Climate Change on Water Resources 

Impacts of Climate Change on water resources are: 

 Droughts (due to increased evaporation and reduced precipitation);  

 River floods (due to increased precipitation);  

 Landslides (due to increased precipitation);  

 Storms, cyclones and tornadoes (due to changing heat transport patterns and increased land-

ocean temperature differential);  

 Ocean and coastal surges and related flooding (due to atmospheric pressure changes and sea 

level rise); and 

 Heat spells and cold snaps. 

 Saltwater intrusion (due to sea level rise) 

Risk Associated with Effect of Climate Change 

 Risk of death, injury, ill-health, or disrupted livelihoods in low-lying coastal due to storm surges, 

coastal flooding, and sea-level rise; 

 Risk of severe ill-health and disrupted livelihoods for large urban populations due to inland 

flooding; 

 Systemic risks due to extreme weather events leading to breakdown of infrastructure; networks 

and critical services such as electricity, water supply, and health and emergency services. 

•  Risk of food insecurity and the breakdown of food systems linked to warming, drought, flooding, 

and precipitation variability and extremes, particularly for poorer populations in urban and rural 

settings; 

 Risk of loss of rural livelihoods and income due to insufficient access to drinking and irrigation 

water and reduced agricultural productivity, particularly for farmers with minimal capital;  

 Risk of loss of marine and coastal ecosystems, biodiversity, and the ecosystem goods, functions, 

and services they provide for coastal livelihoods, especially for fishing communities; and 

 Risk of loss of terrestrial and inland water ecosystems, biodiversity, and the ecosystem goods, 

functions, and services they provide for livelihoods. 
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3.1.2 Summary of Key Issues and Problems 

The following are issues and problems that were identified in the Central Cebu River Basins: 

 Excessive quarrying  

 Severe erosion 

 Over extraction of groundwater 

 Untapped natural water sources 

 Polluted waterways 

 Dried up rivers 

 Saline water intrusion 

 Conflicts over water rights 

 Conflicts on water sourcing and sharing 

 Water demand over increasing population 

3.1.3 Past, On-Going, and Incoming Programs and Projects 

Several efforts are underway that tries to mitigate the identified water resources issues within the 

CCRB. These interventions include the following:  

 Establishment of Butuanon River Watershed as a Water Quality Management Area.  

 Save the Buhisan Watershed Project.  

 Road Map Study for Sustainable Urban Development in Metro Cebu:  

3.2 Watershed Management and Development  

3.2.1 Problem Analysis 

Focused Group Discussion (FGD), consultations and interviews were conducted to identify and 

analyze the problems for watershed management and development. Based on the FGDs, there is 

high demand for ecosystem services such as provision of water, raw materials from quarrying and 

also logging. This, in turn, translates to increased illegal resource extraction and land use conversion 

from forested areas to settlement, farming and ecotourism areas. Encroachment of informal settlers 

also adds to the demand for land spaces which puts stresses on the watershed. Kaingin is also used 

to clear forested areas which results to biodiversity loss and increased bioinvasive species in the river 

basin 

There are also problems in the delineation of the boundaries of the Central Cebu Protected 

Landscape, such that the legal designations of the 5 Protected Areas (PAs) indicate that the 

consolidated areas total to 34,164.47 ha. However, Proclamation No. 441 of August 2003 only 

indicated 29,062.00 ha. RA 9486 of June 2007 was also approved and the total area again decreased 

to 28,192.518 ha. These changes in areas confuse management personnel which in turn confuses 

stakeholders inside and outside the PA. Although demarcation and actual survey of the boundaries 

are already being carried out, some areas have not yet been surveyed. In the Protected Landscape, 

actual surveys have been conducted and boundaries for the Strict Protection Zone and Multiple Use 

Zone were already identified.  

Several resolutions were also approved from 2012 to 2014 which were deliberated during the 

Protected Area Management Board (PAMB) Executive Committee Meetings. Most of the resolutions 

were geared towards research, enhancement of management practice, watershed rehabilitation, and 

biodiversity protection against invasive species.  

In the context of the problems identified during the workshops, the approved resolutions were aimed 

mostly at the improvement of the PAs, in terms of research, Biodiversity Protection, and Enhancement 

of management practice. There is a need for creating new or strengthening existing resolutions 

regarding encroachment, land conversion and illegal resource extraction. 
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3.2.2 Summary of Key Issues and Problems 

The delineation of the boundaries is needed so that managers of the PAs are able to enforce rules 

and regulations as stated in RA 9486. By delineating the boundaries, land use conversion, 

encroachment, illegal resource extraction and biodiversity loss can be prevented. The challenges in 

the PA will be efficiently addressed once boundaries are finalized. Especially for the SPZ and MUZ, 

stakeholders should be informed through IEC activities so as not to create misunderstandings 

regarding the boundaries. Signages and Markers should also be readily visible so as to provide clear 

demarcation made on the boundaries of the areas 

3.2.3 Past, On-Going, and Incoming Programs and Projects 

Rehabilitation and Restoration are those projects which involve forest rehabilitation works, i.e., the 

National Greening Program among others. Forest Rehabilitation had been conducted in the past and 

still on-going. There are improvements regarding the rehabilitation of CCRBs areas, however, 

boundaries are still needed to be finalized to determine which areas can be rehabilitated. Trainings 

are still inadequate since the implementing rules and regulations of RA 9486 are yet to be finalized. 

Trainings on the laws and regulations inside the PAs should be conducted continuously so that 

policies are implemented and violators are apprehended. IEC activities should also be conducted so 

as to inform the stakeholders of the development of the river basin. 

3.3 Wetland Management  

3.3.1 Problem Analysis 

Problems occurring in the riparian areas of CCRBs are the encroachment of illegal settlers. These 

people settle near river systems which are one of the main sources of pollution. No solid and liquid 

waste plans are implemented in these areas. Usually, the wastes produced in these areas are 

disposed of directly into the rivers which further degrade the waters draining into the sea. These solid 

wastes are one of the main reasons why food sources become scarce for avifaunal assemblages.  As 

food sources become scarce, population decreases.   

Illegal quarrying is also present in the river systems. With no environmental management plans of 

their own, sedimentation and siltation occurs which are carried downstream. These particles settle in 

the downstream portion of the rivers which then cause flooding, endangering lives of people near the 

river systems.  

Due to the pollution of the river systems, drainage become clogged, which result to flooding. 

Increased rainfall events lead to more floods as more wastes clog the drainages. 

 

3.3.2 Summary of Key Issues and Problems 

The main issues for wetland management are encroachment of illegal settlers, implementation of solid 

waste management, and illegal quarrying of river systems. Generally, encroachment of settlers is 

ranked first in the key issues and challenges. If the illegal settlers are removed in the buffer zones of 

the rivers, not only the safety will be ensured but solid wastes will also be greatly reduced. However, 

great difficulty is expected in resettling Past, On-Going, and Incoming Programs and Projects 

Watershed drainage master planning is being developed in CCRB. The objectives in this planning 

include reduced damage to properties, zero loss of lives, improved efficiency of river system to 

convey flood water, drainage sufficiently functioning, and special land use as natural/ infiltration areas.  

Other projects in the wetlands management are the establishment of ponds in gardens as well as the 

establishment of farm reservoirs. 
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3.3.3 Past, On-Going, and Incoming Programs and Projects 

Watershed drainage master planning is being developed in CCRB. The objectives in this planning 

include reduced damage to properties, zero loss of lives, improved efficiency of river system to 

convey flood water, drainage sufficiently functioning, and special land use as natural/ infiltration areas.  

Other projects in the wetlands management are the establishment of ponds in gardens as well as the 

establishment of farm reservoirs. 

3.4 Flood Mitigation and Hazards- Management 

3.4.1 Problem Analysis 

In the process of updating the Master Plan for CCRBs, hazards related to flooding and other identified 

hazards that affect CCRB were also assessed. Based on the workshops, consultations and interviews 

conducted, flooding remains to be a major concern in the river basin. The presence of informal 

settlers along river banks continues to contribute to potential flooding and also increases the 

population exposed to such hazard. The lack of drainage plans has also hindered any meaningful 

efforts to reduce the impact of flooding. In addition spatial analysis based on historical and projected 

conditions suggest that there will be an increase in areas that are at risk, not only to flooding but to 

hazards as well such as landslides, earthquake and forest fire. This will be discussed in the 

succeeding sections.  

Changes to the CCRBs are expected and anticipated as a result of climate change. The analysis 

would indicate that some significant change may threaten CCRBs which is an important source of 

water used to support people, economies and its ecosystems. 

Managers of CCRBs therefore are expected to anticipate and respond to these threats, adjusting 

management priorities and actions due to: (a) values that CCRBs support, (b) CCRBs’ exposure to 

climate changes, and (c) CCRBs sensitivity to climate changes, understanding these differences will 

help inform the setting of priorities and selection of management approaches.   

Drawing an analysis of CCRBs’ vulnerability would allow more efficient and effective allocation of 

resources and better land and river basin stewardship. 

3.4.1.1 Vulnerability Analysis 

3.4.1.1.1 Objectives 

The general objective of the study is to conduct a comprehensive vulnerability assessment in the 

Central Cebu River Basin located at Central Cebu. The specific Objectives include the following: 

1. To determine the vulnerability of water resources and risks to communities in the river basin 

to climate change. Assess the extent of area that will be affected by climate change impacts 

like flooding or drought, landslides, sea level rise, storm surges, wind surge, etc. at the end of 

the planning period. Reflect this on the map. 

2. To determine the vulnerability of watershed management (vulnerability assessment to fire 

hazard, deforestation and soil erosion; vulnerability of critical habitats of endemic, 

threatened/vulnerable and critically endangered species and key biodiversity areas within the 

River Basins); 

3. Flood control/mitigation, disaster risk reduction and hazards management (vulnerability 

assessment to flooding, soil erosion, and landslide with the use of modeling); 

4. Recommend measures (programs and projects) to reduce the vulnerability to climate change 

impacts and improve the adaptive capacity of the natural ecosystem communities within the 

basin. 
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3.4.1.1.2 Methodology in Vulnerability Assessment and Hazard Analysis 

Hazard is defined (ERDB, 2011) as a potentially damaging event or physical disturbance which can 

be categorized as natural (soil erosion, landslides, flood and drought) and man-made (deforestation, 

biodiversity loss, forest fire and water pollution). Vulnerability is the degree to which the system is 

susceptible to or unable to cope with adverse effect of natural or man-made hazards.  

Vulnerability assessment is a profile discussing the relationship between hazards and the recipient 

subject (watershed). The vulnerability assessment identifies the strength and weaknesses of the 

recipient subject in relation to the identified hazard.   

To assess the vulnerability of the watersheds, the aggravating and mitigating factors are considered. 

These factors are either anthropogenic and/or natural, either increasing or decreasing the vulnerability 

of the lands to hazards. The aggravating factors are those which increase the vulnerability of 

watersheds to hazards which include human activities (poor management, lack of technology, poverty 

of occupants, etc.) and natural instances (Presence of fuel materials, land cover, soils, geology, etc.).  

On the other hand, the mitigating factors decrease the chances for the hazards to occur and increase 

the resilience of the watershed to said hazards. The activities include proper management of 

watersheds, defined property rights, rain, moisture, natural barriers, etc. Figure 3-1 shows the 

conceptual framework in assessing Vulnerability of watersheds to Hazards. 

With the on-set of climate change, the degree of vulnerability also changes depending on the 

exposures on and sensitivities of the biophysical and human environment.  While exposures increase 

vulnerability, adaptive capacity lowers the risk brought about by the changes in climate.  These are 

social responses and adjustments which alters the present condition of areas in the watersheds.  

Examples of adaptive capacities are the intervention of local government, such as planting trees and 

removing sources of pollutants. Figure 3-2 shows the conceptual framework of climate change and 

vulnerability assessment. 
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Figure 3-1: Conceptual Framework in Assessing Vulnerability of Watershed to Hazards 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-2: Conceptual Framework of Climate Change and Vulnerability Assessment 

 

Scaling of hazard factors made use of the references from ERDB 2011. Using weighted overlays, 

different hazard category factors were drawn to map, following the prescribed methods of ERDB, 

2011. 
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3.4.1.1.3 Results and Discussion 

3.4.1.1.3.1 Vulnerability to Landslide 

Overall vulnerability to landslide takes into account the different hazard factors in the CCRB 

watersheds using the formula: 

Lw = (0.9*(0.35*Slope Factor)+(0.2*Rainfall Factor)+(0.1*Typhoon Factor)+(0.05*Lithology 
Factor)+(0.05*Fault Factor)+(0.1*Soil Factor)+(0.15*LandUse Factor)) + 
((0.05*Occupancy) +(0.05*Accessibility))  

Where:  

Lw = Vulnerability of the Watershed to Landslides 

 

3.4.1.1.3.2 Vulnerability to Landslide under Average Rainfall  

Vulnerability to landslide was obtained as shown in Figure 3-3.  It can be observed that generally, the 

vulnerability of the watersheds is moderate with total area of 34,949 ha. There are no areas with Very 

High vulnerability ratings. High vulnerability totals to about 2,428 ha, majority of which is in Kotkot and 

Mananga Watersheds at 742 ha and 636 ha, respectively. On a per municipality basis, Cebu City in 

Mananga Watershed had the highest area with high vulnerability to landslides. It is then followed by 

Cebu City in Cebu City Watershed with 335 ha.   

 

3.4.1.1.3.3 Vulnerability to Landslide under Maximum Rainfall 

To determine the effects of climate change in the Landslides of CCRB, the highest recorded monthly 

rainfall of PAGASA at 1,304 mm/month was used in the generation of the maps. Rainfall Factor 

increased from Low rating to Very High rating. Using this Factor, drastic changes on the vulnerability 

to landslide were observed (Figure 3-4). The figure also shows the landslide areas and occurrences 

for validation. 

In validation, previous occurrences of landslides also show how frequent landslides in CCRB occur. 

The list of landslide occurrences is presented in Table 3-1. Occurrences were recorded from August 

2011 up to January 2017. It can be observed that in 2016, several landslides were listed in Cebu City 

and Asturias Municipality. Other landslides were recorded once each year mostly in Cebu City. Figure 

3-5 shows the views of the landslides recorded in Cebu City. 

Table 3-1: Landslide Occurrences in Central Cebu River Basins 

Location Date of Occurrence 

Brgy Busay, Cebu City January-17 

Brgy Sapangdaku, Cebu City December-16 

Brgy New Bago, Asturias November-16 

Brgy. Lahug, Cebu City April-16 

Brgy Casili Mandaue City January-15 

Brgy. Gaas, Balamban January-14 

Brgy. Bacayan,  Cebu City August-11 

    Sources: PDRRMO, PDRVA, Cebu Daily News 

3.4.1.1.3.4 National Greening Program as Adaptive Capacity to Landslide 

Using the National Greening Program (NGP) as adaptive capacity for landslides, vulnerability 

decreases in areas where replanting and reforestation are conducted.  It can be observed that areas 

of very high and high vulnerability ratings become moderately vulnerable to landslides, especially 

those in Kotkot and Mananga watersheds. Approximately 1400 ha were replanted in High 

Vulnerability and Very High Vulnerability areas.  



 

 

 

 

Figure 3-3: Overall Landslide Vulnerability in Central Cebu River Basin  

Overall Landslide Vulnerability in CCRB 
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Figure 3-4: Overall Vulnerability to Landslide using Maximum recorded Monthly Rainfall. 
.
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Figure 3-5: Landslide-hit Areas in Central Cebu River Basins 
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3.4.1.1.4 Soil Erosion 

3.4.1.1.4.1 Vulnerability to Soil Erosion under Average Rainfall 

Using the identified factors which drive soil erosion, the vulnerability of the watersheds was computed 

as follows: 

 

Overall Vulnerability to Soil Erosion =  0.2*"Slope Factor"+0.4*"Land Cover Factor"+0.3*"rainfall 
               Factor"+0.1*"Soil Factor" 

As shown in Figure 3-6, majority of the watersheds have moderate vulnerability to soil erosion in the 

middle portion of CCRB while low erosion can be observed in the lowlands. 

 

3.4.1.1.4.2 Vulnerability to Soil Erosion under Maximum Rainfall 

On-site verification and secondary data from the office of the Protected Area Superintendent’s Office 

suggests that earth moving activities lead to the exposure of soils which greatly increases soil erosion.  

These lands are mostly located in the central portions of CCRB and denote the active erosion of soils 

in the watersheds. Figure 3-7 shows the verification of soil erosion in CCRBs. 

With the use of Maximum recorded rainfall, the effects of climate change were observed on the 

vulnerability of CCRB to Soil Erosion. It can be observed in Figure 3-8 the areas which become very 

highly vulnerable to soil erosion. Using the validation of soil erosion occurrences, the results are 

verified. A total of 25,601 ha of land become very highly vulnerable to soil erosion due to the effects of 

climate change. Highest are seen in Balamban of Lusaran-Combado watersheds, and then followed 

by Cebu City in Cebu City Watershed. 

3.4.1.1.4.3   NGP as Adaptive Capacity to Soil Erosion 

Vegetative cover minimizes the contact between rain and soil which ultimately reduces soil erosion. 

Using vegetative measures, such as replanting and reforestation, high to very high vulnerable areas 

become low to moderately vulnerable to soil erosion. A decrease in very highly vulnerable areas of 

25,271.32 ha was observed, while highly vulnerable areas obtained a decrease in area to 18,282 ha. 



 

 

 

 

 

 

Figure 3-6: Overall Vulnerability to Soil Erosion under average Rainfall 
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Figure 3-7: Earthmoving and Exposed Soils on Watersheds of Central Cebu River Basins



 

 

 

 

Figure 3-8: Overall Vulnerability to Soil Erosion under Maximum Rainfall 
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3.4.1.1.5 Flood 

3.4.1.1.5.1 Flood Analysis 

The specific discharge method is an approximate method for the estimation of flows, and is typically 

used to validate flows from the hydrological analysis technique, rather than for the estimation of flows 

in its own right. Given the approximate nature, it should be used with caution for infrastructure design.  

It is typically applicable for river basins rather than urban drainage applications. This method is based 

on the approach presented in DPWH (2015). 

The specific discharge is the flood peak discharge per unit catchment area. Generally, the specific 

discharge for small rivers is comparatively larger than that of the bigger rivers. The reliability of the 

design discharge estimated by runoff methods can be assessed by comparing it with specific 

discharge method. 

The method is best suited to rural catchments, or catchments with a lower proportion of urbanization. 

The following equation is used to compute for design discharge. 

     

where: 

 

q = specific discharge (m3/s/km2) 

Q = design discharge (m3/s) 

A = catchment area (km2) 

 

Using the specific discharge curve or equation, design discharge or probable discharge is obtained as 

follows. 

 Determine the catchment area (A). 

 Determine the return period or safety level. 

 From the specific discharge curve, find the region where the project is located, the return 
period and the catchment area. 

 Another way is to compute specific discharge (q) from the equation, using catchment (A) 
and constant (c) with corresponding regions and return periods. 

 

Table 3-2 presents the peak discharges at various return periods CCRB watersheds. 

 

Table 3-2: Peak Discharges at Various Return Periods for Central Cebu River Basins  

 

 

 

 

 

 

 

2 5 10 25 50 100

Mananga 87.13 225 286 344 437 534 643

Combado 160.73 328 416 501 637 778 935

Kotkot 80.37 243 308 372 472 576 693

Cebu City 98.31 243 308 372 472 576 693

Butuanon 72.50 200 254 306 389 475 571

Cansaga 54.30 166 210 253 322 393 473

Liloan 21.32 86 109 131 167 204 245

Return Period, yearsSub-

watershed
Area, km2



 

 

 

Figure 3-9: National Greening Program as Adaptive Capacity to Soil Erosion 
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Figure 3-10: Flood Hazard Expansion
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3.4.1.1.6 Forest/Grass Fire 

3.4.1.1.6.1 Vulnerability to Grass/Forest Fire 

The following weights were computed for the Vulnerability to Fire in CCRBs: 

 

Fw  =     0.4*(0.2*SlopeFactor+0.3*RainfallFactor+0.2*ProximityToGrasslands+0.3*LandcoverFactor) 
    +(0.6*Accessibility) 

 

Results show that the lowland communities have very high hazard category rating (Figure 3-11). 

Lusaran-Combado Watershed, no lands are categorized as Very highly vulnerable to fire. The rest of 

the watersheds have very highly vulnerable areas to Fire. Majority of the very highly vulnerable areas 

are seen in Cebu City of Cebu City Watershed. 

Verification suggests that the generated maps are in line with the identified fire occurrences inside the 

CCRBs Watershed. Through investigation of news reports, accounts and interviews, fire occurrences 

were identified in the areas. The fires in these areas are mainly caused by anthropogenic means such 

as charcoal making, throwing of lighted cigarettes and by uncontrolled burning. Figure 3-12 shows 

the locations of the verified fire occurrences inside CCRB. 

 



 

 

 

 

Figure 3-11: Overall Vulnerability to Grass/Forest Fire 
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Figure 3-12: Verification of Fire Occurrences inside Central Cebu River Basins 
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3.4.1.1.7 Deforestation and Biodiversity Loss 

3.4.1.1.7.1 Vulnerability to Deforestation and Biodiversity Loss 

Based on the following formula, the vulnerability to deforestation and biodiversity loss was computed 
as follows: 

 

Vulnerability to Deforestation and Biodiversity Loss =  

 

0.2*SlopeFactor+0.2*ProximityToInhabitants+0.2*Road Accessibility +0.4*Land Cover Factor 

 

Figure 3-13 shows the evidences of resource extraction in CCRB as taken from the records of DENR 

– PASu. The overall vulnerability of the watershed to deforestation and biodiversity loss is shown in 

Figure 3-14. Most of the areas at risk are those near the river and upland communities of.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3-13: Evidences of Resource Extraction as Taken from DENR – PASu 



 

 

 

 

Figure 3-14: Overall Vulnerability of the Watershed to Deforestation and Biodiversity Loss 
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3.4.2 Summary of Key Issues and Problems 

Flooding is the most urgent hazard that the LGUs within the CCRBs needs addressed. Records from 

the Office of Civil Defense and the Regional Disaster Risk Reduction and Management Council shows 

that even in the absence of typhoons, continuous rains have caused flooding that necessitated the 

evacuation of hundreds of individuals. In addition, heavy rains have caused landslides and road 

closure in the area. In addition, results of the analysis show generally an increase in areas flooded 

with the expected increase in rainfall in the Province. Mandaue City is specifically at high risk with 

almost 46% of its land area currently at high risk to flooding. With the projected increase in rainfall, the 

expected area of Mandaue City at risk to flooding rises to around 58%.  

Landslide is also major hazard in the river basin, with 36% of the basin with slopes of higher than 50% 

and considering the existing land use and the soil conditions in the area, results of the analysis shows 

that the area of Cebu City, Danao City and the Municipality of Compostela within the river basin is the 

most at risk to landslide with more than 90% of their land areas at high risk to landside.  

The El Niño phenomenon that the country experienced in 2016 also severely affected the Province of 

Cebu. The phenomenon prompted the declaration of a State of Emergency in the Province. The event 

has caused an estimated Php14 million in crop damages and has also affected water supply provided 

by MCWD.  

3.4.3 Past, On-Going, and Incoming Programs and Projects 

The Province has supplemented its Provincial Development and Physical Framework Plan with a 

Disaster Risk Vulnerability Assessment Report (DRVA, 2014). The Report contains areas within the 

Province exposed to flooding and landslide. The report also contains an inventory of physical assets 

and critical points exposed to flooding. Agricultural, health and other critical facilities and forestry 

areas vulnerable to flooding and landslide were also analyzed in the report. Based on this 

assessment, the Province updated their development plan to reflect the actions necessary to address 

these vulnerabilities. The Province of Cebu has created the Provincial Disaster Risk Reduction and 

Management (DRRM) Council by virtue of Resolution No. 508-2012 and Ordinance No. 2012-03 

dated April 10, 2012. The four phases of DRRM are prevention, preparedness, response and 

recovery. The Province has started with the response phase under the supervision of the Office of 

Civil Defense. Seminars and trainings were extensively conducted from the regional, provincial and 

even down to the municipal level covering the four phases. However, the prevention and recovery 

phase needs strengthening and emphasis at the community level of identified hazard prone areas. 

Using the Hyogo Framework of assessing DRRM capacities, the Province of Cebu needs to 

strengthen its DRRM capability from DRRM planning particularly on recovery of already stricken areas 

and the prevention and mitigation phase in hazard prone areas by creating community DRRM task 

forces. 

 

3.5 Institutional Arrangements 

1. Composition of the Existing River Basin Organization 

As indicated in an earlier section, the CCRBs currently has an existing River Basin Organization in the 

form of the Central Cebu River Basins Management Council (CCRBMC). The CCRBMC is composed 

of 51 representatives from the various sectors, government agencies, local government, business 

groups and civil society organizations within the river basin 

The CCRBMC is led by a Core of Servant Leaders with the Archbishop of Cebu as Chair and the 

Regional Director of DENR 7 as Co-Chair. The CCRB is composed of the Core of Servant Leaders, 

Technical Working Committee, Secretariat and the individual River Basin Organization (Mananga, 

Kotkot, Lusaran-Combado and Coastal RBOs). The Core of Servant Leaders is composed of, in 

addition to the Chair and Co-Chair, the Province of Cebu, City of Cebu, DILG 7, NEDA 7, DPWH 7, 
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CUSW, MCWD, CCCI, and CHED 7. The Technical Working Committees are composed of six 

committees, each with strategic focus in order to attain the objectives of the CCRBMC and the Master 

Plan. These committees are as follows: Waste Management, Environmental Security and Safety, 

Education and Community Development, River Basin Management and Rehabilitation, Water 

Resources Generation and Utilization, Institutional and Operational Systems Development, The 

individual River Basin Organization of the four watersheds is composed of the City/Municipal ENROs, 

Local DRRMC, Water Districts, Non-Government Organizations, People’s Organization, and the 

Business Sector.  

 

2. On-going Efforts of the CCRBMC 

In their Strategic and Action Planning Workshop last July 2012, the CCRBMC identified activities and 

actions that each of the Technical Working Committee to materialize the programs and projects 

embodied in the recently endorsed CCRB Master Plan.  In the said workshop, short term, medium 

term and long term projects were identified as well as the river basin (location) covered, possible 

funding source, implementing agency, partner agency, financing scheme, source of fund, project cost 

and period of implementation were identified. The projects were also classified as High-Impact, Low-

Effort or High-Impact, High Effort projects depending on the efforts and resources needed to 

implement the projects. To date the CCRBMC has implemented some of its High-Impact, Low-Effort 

projects. However, there is difficulty in implementing some of the High-Impact, High-Effort projects 

due to a combination of reason such as the financial requirements of the project and the coordination 

with the concerned partner agency and LGU.  

3.5.1 Problem Analysis 

The following are the overarching issues identified, though FGD, consultations and interviews, with 

reference to the existing institutional set-up within the CCRB:  

 Overlapping Mandates.  

 Cooperation from Partner Agencies/Sectors.  

 Harmonization of Other On-going Efforts.  

3.5.2 Summary of Key Issues and Problems 

In summary, the key issues that need to be addressed include the need to address the overlapping 

mandate of the member agencies of CCRBMC. In the World Bank Policy Note 2 on Creating and 

Empowering a River Basin Organization, it recognized that it is very difficult to be clear about all 

linkages and avoid all overlaps. Often, what is most important is to establish a transparent set of 

processes to continually negotiate relationships and responsibilities. Cooperation of the different 

member agencies is also vital in the proper functioning of the Council as well as in the implementation 

of the Projects. Lastly, the efforts of other agencies and quasi-bodies should also be considered and 

harmonized with the CCRBMC, if possible, to avoid duplication.  

3.5.3 On-Going Plans 

The CCRBMC is active in the implementation of the intents of the Master Plan. In the Hagnaya 

Documents, it was able to operationalize some of the identified interventions. The creation the entire 

CCRB as a Water Quality Management Area was initially realized with the establishment of Butuanon 

River WQMA. The inclusion of the CCRB in Cebu Provincial Environment Code is also a strategic 

milestone in institutionalizing the efforts within CCRB. The CCRBMC was also able to initially organize 

some of the RBOs envisioned to be created under the Master Plan.  
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3.6 Economic Development  

3.6.1 Current Condition  

Official records for the macroeconomic accounts were only available for the national and regional 

levels, hence, it is estimated only at these levels.  It is assumed that the regional figures reported for 

the macroeconomic accounts are closely related with the economic performance in the actual study 

area.  

From 2011 to 2015, the region of Central Visayas posted an average of 6.3% contribution to the total 

national output, placing it among the top five (5) regions with the highest contribution to the national 

GDP. In 2011-2014, regional GDP growth was slightly higher than the national GDP growth. However, 

recently, regional values diverged with the national values with regional GDP falling a few points 

below national GDP.  

Over-all, Services emerged as the top sector in terms of growth and contribution to the regional 

economy, followed by the Industry sector and Agriculture, Hunting, Forestry and Fishing. Services 

comprised more than half (average of 56%) of the region’s GDP and exhibited a continuing albeit slow 

growth over the last five (5) years. The growth in this sector is attributed to the strong performance of 

tourism and information and communication technology related industries like business process 

outsourcing industries in the region.  

The industry sector on the other hand accounted for more than two-thirds (average of 37.3%) of the 

regional economic values. From 2011-2014, there had been a steady increase in this sector 

particularly from the sub-sectors of manufacturing and construction. In 2015, however, the Industry 

sector decelerated by two (2) points which is mainly due to the decline in the construction industry. 

Construction posted a reversal in growth from 14.7% in 2014 to negative 14.7% in the recent year.  

Agriculture and its related sectors showed a continuous decline in contribution in the last five (5) 

years, which mirrored the decreasing trend observed in the previous years. Its average contribution to 

the regional account is pegged at 6.7. The steady decline in agricultural output is partly due to the 

decreasing land area being devoted to agriculture. In the 2012 Census of Agriculture, the total area of 

agricultural farms decreased from 554,406 ha to 522,433 ha in a span of 27 years. Similarly, average 

farm size in the region dropped from 1.72 ha in 1975 to just 1.21 ha in 2002. In Cebu province, only 

about 29% of the total land area in 2002 (146,056 ha) is left to agriculture. Over the years, many of 

the farm lands have undergone land conversion to give way to the expansion of industries and 

services sector. 

The Services sector is mainly boosted by the growth and expansion of tourism industry in the region. 

The national and regional tourism industry has exhibited steady growth in the past years resulting to 

an average of 3.3 million domestic and foreign tourists visiting Central Visayas from 2010 to 2015. 

Tourist arrivals in 2015 almost doubled the arrivals recorded in 2010, where similar trends were 

observed for all provinces in the region. Domestic visitors comprised an average of 61% of the total 

visitor arrivals while foreign visitors account for the remaining 39%. In terms of provincial distribution, 

75% of the visitors in the region travel to Cebu City and to its tourist destinations. Cebu, being a 

regional center for trade and commerce and a jump-off point of nearby provinces attracts an average 

of 2.5 million visitors per year. These values point out a positive economic potential and strong growth 

for Cebu and its neighboring provinces in the region. 

3.6.2 Summary of Key Issues and Problems 

1. High population growth. Cebu province is one of the most populated areas in the country 

and this trend in demographics is similarly observed in the cities/municipalities inside the 

Central Cebu River Basin. Although an increasing population could be foreseen as increased 

labor force in the future, it also means increased pressure on the resources of the river basin 

as the demand for food, water and land escalates with increasing number of people. 
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Moreover, high population growth would also lead to an increase in the demand for job 

creations and work spaces. 

 

2. Low economic boost from agriculture and related sectors. Central Cebu is still 

predominantly an agricultural area in the midst of urbanization and development. Agriculture 

and its related industries like forestry and fisheries are still among the major industries that 

create employment opportunities in the area. Its dependence on agriculture is still evident in 

most municipalities especially those in the upland areas.  However, recently, there is very little 

economic boost from agriculture due to declining agricultural production, decreasing farm 

areas and low farm productivity. Agricultural production in most cases is limited to backyard 

scale and is often not enough to meet the demands of a commercial scale production.  

 

3. Need for increased foreign and local investment opportunities. The share of 

manufacturing industry in the regional GDP has been increasing in the past years and is 

projected to increase some more in the future. This growth in the manufacturing sector and 

even in the exports sector is however hampered by the increased competition from other 

countries. 

 

4. Inadequate local tourism and eco-tourism promotion program. Cebu is known as a 

primary tourist destination and a jump-off point to various tourist spots in the region. The 

economic benefits from the tourism sector are however limited to some areas only because of 

an inadequate local tourism promotion program. Central Cebu has so much potential in terms 

of tourism and eco-tourism. It boasts of several tourist destinations which include pristine 

beaches, underground caves, lakes, diving areas, and other natural and historical sites. 

These tourism areas are underdeveloped and are sometimes limited to local and day-time 

tourists only.  

 

5. Growing IT and BPO sector. The most predominant driver of Cebu’s economic growth is the 

services industry which includes the growing IT and BPO sectors. In the past years, Cebu is 

fast becoming an IT hub and this is brought about by several factors. The area, particularly 

Cebu City, is in a central strategic location and is highly accessible by air and water. It offers a 

fertile ground for IT and related sectors as it abounds with highly-skilled and knowledgeable 

workers, state-of-the-art telecommunications system and reliable power supply.  

3.6.3 Desired Condition for Economic Development 

The revised master plan aims for an economic development in Central Cebu River Basin that is 

sustainable and is consistent with the objectives for watershed protection and development. 

Specifically, it aims to: 

1. Improve production by implementing different modalities of agroforestry; 

2. Develop value-added manufacturing enterprises for agroforestry products; 

3. Increase foreign and local investments; 

4. Develop local tourism and eco-tourism programs; and 

5. Develop new sustainable livelihood projects. 

3.6.4 Proposed Projects for Economic Development 

On top of the regular economic development projects planned and implemented by the municipal 

LGUs and cities in the area, there had been a number of proposed projects in the past with economic 

development components. One project is that of RETA 6470, funded by Japan Special Fund in 2010, 

which developed an investment road map for water-related development in Central Cebu. It 

particularly focused on the three watersheds inside the CCRBs; these watersheds are Mananga, 

Kotkot and Combado-Lusaran. The project is comprised of poverty alleviation activities, livelihood 
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programs and tourism development. In 2015, a roadmap study for sustainable urban development in 

Metro Cebu was completed and designed the action plan to realize the Mega Cebu Vision 2050. 

Some cities/municipalities in the Central Cebu River Basin were also identified as part of the Mega 

Cebu area. The project was funded by Japan International Cooperation Agency (JICA) in coordination 

with Metro Cebu Development and Coordination Board (MCDCB).  

 

4 MANAGEMENT AND DEVELOPMENT MASTER PLAN – 

4.1 Vision, Goal and Development Objectives  

The Central Cebu River Basin Vision from the original master plan and was subjected to validation 

and refinement during the First Consultative workshop last September 2016 in Cebu City. The Central 

Cebu River Basin vision is:  

 

“A REVITALIZED RIVER BASIN EFFECTIVELY MANAGED BY EMPOWERED STAKEHOLDERS 

AND SUPPORTING A SUSTAINABLE ECONOMY IN CENTRAL CEBU” 

 

To achieve this vision, the goals for the management of the river basins include: 

• Disaster preparedness and natural and human-made disaster prevention response 

management.   

• Management of supply and use of water use, to address the problem of water supply. 

Investment plans are needed to sustainably tap the available water resources, particularly the 

surface water in relation to the issue of water supply in Cebu;   

• Protection of water resources from pollution by proper waste management;   

• Formulation of effective livelihood program and management for water security; poverty 

alleviation and employment are very important in water resources management; and   

• Creation and mobilization of appropriate river basin organization.  

• Sustainable management of Basin watersheds with a focus on their protection and 

restoration/rehabilitation including policy reforms, strengthening of management practices 

through capability building, IEC, and improved management information systems as well as 

support programs for research and development, and monitoring and evaluation; 

4.2 Key Challenges and Opportunities (Basin Wide)  

4.2.1 Forest and Biodiversity Degradation 

The presence of titled/private land within the areas of the CCPL poses a challenge in the 

management of the protected area. In addition, it exerts pressure on the resource within the CCPL. 

The presence of settlements within the PA presents a clear conflict of management priorities. One of 

the general strategies that can be utilized to address the conflict in tenurial instruments is to adhere to 

the provisions of the DAR-DENR-LRA-NCIP Joint Memorandum Circular 01-2012 on Clarifying, 

Restating, and Interfacing the Respective Jurisdiction, Policies, Programs and Projects of the said 

Agencies in Order to Address Jurisdictional and Operational Issues between and among the 

agencies.  

Inadequate protection and management of the forest areas has greatly contributed to diminishing 

forest cover and the loss of biodiversity in the River Basin. The pressures on the forest continue to 

relentlessly increase with the demand for forest products which are projected to rise appreciably as 

population and consumption grow. The depletion of forest areas in the River Basins is fundamentally 
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a result of illegal logging, timber harvesting, slash-and-burn agriculture, irresponsible 

mining/quarrying, wildfires, uncontrolled grazing and other land based-activities detrimental to the life 

of the forests. Timber is cut for general construction purposes and for fuelwood.  

Slash-and-burn or “kaingin” system is also a problem in the River Basins. “Kaingin” results to slope 

disturbance, vegetation removal, and loss of natural habitats. Forest fires on the other hand, is one of 

the causes of rapid forest destruction as it destroys the different forest components. The microclimatic 

conditions is altered, wildlife sanctuary habitat is destroyed, soil chemistry and chemical properties 

are changed, excessive soil erosion is induced and accelerated, all of which has negative impact to 

the flora and fauna in the River Basins. 

 

4.2.2 Water Resource Degradation 

Water resources degradation is a primary concern in the CCRBs. As shown in the water quality 

monitoring of DENR-EMB and the primary data collection conducted, there is need to properly 

manage water resources in terms of its quality. Results showed exceedances in some parameters to 

the water quality guidelines set by DENR under DAO 1990-34 and DAO 2016-08. 

Water resource degradation is a major concern in the river basins. The quality of water in rivers, 

creeks and other water bodies is deteriorating, while water supply for domestic, agricultural and 

industrial uses is declining. Policies and laws relating to river basin resources utilization, conservation 

and management need to be strictly implemented.  

Water resource degradation has resulted in poor public health, low agricultural productivity, loss of 

biodiversity and the disappearance of aquatic life in rivers and other water bodies in the river basin. 

Water pollution is particularly claimed as one of the causes of health-related problems in the river 

basin. 

Meanwhile, inadequate water supply is recently being experienced in some parts of the river basin 

with the drying-up of rivers, creeks and springs resulting from the lowering of soil infiltration and water 

table and diminishing ground water recharge, a phenomenon which is directly linked with forest and 

land degradation. 

 

4.2.3 Conflicting and Inappropriate Land Uses  

Another serious threat to the ecological integrity of the river basin is conflicting and inappropriate land 

uses both in the forestlands as well as the lowlands. Some glaring observations are the proliferation 

of agri-livestock farms and upland cultivation, notably “kaingin” farming in the forested areas. This 

stems from several causes, among these the unabated upland migration and encroachment into 

forestlands; overlapping tenurial instruments; uncontrolled land conversion; spurious ownership 

claims and selling of stewardship rights; poor management, monitoring and law enforcement. 

Inappropriate land use results in rampant illegal resource extraction activities, increased competition 

over the dwindling river basin resources. These in turn lead further to the vicious cycle of poverty-

cum-environmental degradation in terms of habitat destruction, dwindling biodiversity, forest fires, soil 

erosion, siltation of waterways, pollution, flood-and-drought cycles, and attendant social ills such as 

health problems, crime and disruption of peace and order. 

4.2.4 Soil Degradation 

Land productivity in the river basin is decreasing with the loss of soil nutrients resulting from 

accelerated soil erosion. These stem from lack of awareness on proper and sustainable farming 

systems and technologies by the communities. Decreasing land productivity is causing decline in 

forest cover, vegetation biomass, and crop yield. Soil erosion in particular is causing siltation and 

sedimentation, resulting to water quality impairment and flooding in the downstream areas due to 

channel aggradations. 
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4.2.5 Policy and Institutional Constraints 

Various programs and projects are being implemented within the river basin. There is, however, very 

poor coordination and synchronization of efforts among the implementing agencies resulting to 

fragmented and overlapping projects and activities. Conflicting interests and legal responsibilities for 

managing the river basin is evident in the area.  

There too is a general insufficient capacity to deliver support services. Project implementing agencies 

are very slow to act on problems occurring in the area which are within their jurisdictions. 

Implementation of plans and programs to improve the river basin condition and prevent further 

deterioration is very slow, with some projects not finding realization at all. This is reportedly due to 

lack of funding support. 

Among political leaders on the other hand, there is need for sincere and collective effort and full 

commitment to support programs and projects intended to avert the further degradation of dwindling 

river basin resources and mitigate the adverse impacts of a profligate past. Strict law and policy 

enforcement is hampered by conflicting provisions of various policies resulting to the aggravation of 

river basin deterioration due to unregulated community practices and activities and inappropriate 

technologies. 

4.3 Integrated Basin-Wide Strategies  

To address the identified issues and concerns, a general, river basin –wide series of strategies can be 

adopted and localized for implementation. These strategies were conceptualized based on the inputs 

from the stakeholders as well as the analysis of the river basin vulnerabilities as presented in Chapter 

3. As a response to the problem tree identified earlier, a solution tree was also prepared to reflect 

possible strategies that may be employed as well as to reflect the desired outcome and/or state of the 

river basin after interventions.  

However, selected intervention may not be able to tackle all the causes identified in the analysis –

consider project funding available, timeframes and relevance. It is also important to consider which 

solutions are within the scope of the local authority to affect and action, and which will require 

engagement and buy-in from other stakeholders. 

4.3.1 Improve Protection of Water Resources for Designated Uses 

The development framework incorporates the water resource protection goal, including the sub-goal 

of improving the protection of water resources for designated human uses (including public health, 

water supply, fish and shellfish consumption, and recreation) as well as aquatic life uses. Improved 

protection of water resources includes pollution prevention and maintenance of high quality water 

resources, as well as restoration of impaired water resources. The province-wide watershed 

management framework provides for the improved protection of water resources for designated uses 

through the coordination and integration of water resources protection programs on a watershed 

basis, and through the targeting of watershed management activities to priority watershed issues like 

use impairment. 

4.3.2 Creating an Enabling Environment for Mainstreaming Climate Change Adaptation 

Losses from extreme weather events are on the rise. In fact expenditure in disaster management from 

1992 to date is dominated by funding relief operations. In addition to extreme weather events, there 

are other reasons for increasing climate change related damages. These include, among others, 

increased development, expansion of human settlements in vulnerable places, and no climate-

proofing in the design criteria of infrastructures. The implication of these practices is a widening 

adaptation deficit. Adaptation deficits can be reduced through effective governance, which include 

climate focus development, mainstreaming climate change into development, and institutional and 

policy reforms. 
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Early adaptation will be influenced by the extent to which climate change factors are incorporated into 

sectoral, national, and local planning. Localized approaches will have to be evaluated in terms of 

economic and social benefits and costs. 

Adaptation to short-term climate variability and extreme events is a basis for reducing vulnerability to 

longer-term climate change. Strategies to reduce vulnerability should recognize that there are many 

inter-relationships and connections within and between vulnerable sectors and sites affected by 

climate change. For example, impacts on water resources will also affect environmental flows for 

biodiversity maintenance, irrigation for agriculture, water for energy generation, and water supply for 

settlements and industry. 

However, adaptation could also mean new ways of managing water through non-structural measures 

(conservation, pricing, regulation, relocation, etc.) that can provide complementary ways to cope with 

climate change.  

4.3.3 Increase River Basin-Related Program Effectiveness 

The province-wide watershed management framework focuses public and private sector efforts and 

resources to address the highest priority concerns within specific geographic areas, thus providing a 

process and structure for integrating existing programs province-wide and coordinating management 

activities geographically by watershed management areas and watershed zones, for example: 

strategic watershed monitoring to support watershed assessment, prioritization and the development 

of waste load and load allocations; linking water supply and water quality planning to provide a direct 

connection between the development, allocation and protection of water resources; as well as 

improved water resource management solutions, and improved consistency and continuity of 

management decisions. 

4.3.4 Improve Public  Participation 

The province-wide watershed management framework provides a process that will increase public 

awareness of water-related issues and be more responsive to citizen concerns. Public input will be 

incorporated into management decisions involving the allocation of resources and the establishment 

of watershed management goals and plans for specific watershed management areas. Public input 

will also be used to identify appropriate measures of success for documenting improvements to the 

watershed. 

4.3.5 Improve Data Management 

The coordination of data collection activities on a watershed basis will improve PWMFB’s data 

management capabilities, including the collection, storage, integration, analysis, and assessment of 

data to support watershed management. The relationships between improved data management and 

watershed management decisions will be made more explicit through watershed planning process, 

compelling programs to improve information management system development and coordination 

4.4 Integrated Basin-Wide Programs and Projects  

As a result of the consultative workshops conducted and the analysis of the issues and concerns 

identified, interventions, in the form of programs and projects were identified and prioritized. In 

addition, the estimated cost, responsible agency, possible funding source and urgency (short, 

medium, long term) were also identified. The full details of the proposed projects and investment 

including possible financing options are given in Section 4.10 of the Master Plan.  
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4.5 Water Resources Management  

4.5.1 Objectives 

In general, the objective of the Water Resources Management is to improve the condition of water 

resources in the basin. Specifically the objectives are:  

 To meet the various water demand/use in the area (domestic, public, commercial, industrial, 

agricultural, tourism, and others); 

 To improve water quality and quantity of the water sources; and 

 To ensure efficient and effective management, governance and protection of water resources 

4.5.2 Challenges 

The following were identified challenges in relation to the management of water resources in CCRB.  

 Untapped Natural Water Sources.  

 Management of Water Resources  

 Sustainability of Water Supply..  

 Financial Cost of Implementing Water Resources Projects.  

4.5.3 Strategies 

Meet the Increasing Demand .This includes involves the following options: 1) Develop surface water, 

2) Develop groundwater sources, 3) Reliability levels. 

Water Demand Reduction. Water demand can be reduced by 1) rainfall harvesting, 2) reduction of 

losses in MCWD distribution systems (on-going 8-yr program with the aim to reduce the losses by 

1%/yr ; high costs; 3) adequate and differentiated pricing – MCWD has a differentiated pricing system 

in place that provides incentives to reduce the demand; 4) promoting water saving equipment – 

include providing subsidies, tax reductions to industry; and 5) awareness campaign -  

Protection of the Resources- from pollution and over-exploitation of the groundwater include 1) 

watershed management – land use practices. Due to steep slopes, deforestation and shifting 

cultivating farming methods makes watersheds in Cebu prone to degradation.  

Water Governance and Research and Development. Adequate laws and regulations in place, 

lacking is the political will at the LGU level to enforce the laws and regulations, policies. Proposed 

activities to undertake: 1) institutional setting for the implementation of IWRM, 2) control of water 

withdrawal, 3) spatial planning – implementation and enforcement, 4) family planning and migration 

control, 5) priority allocation rules during dry season.  

4.5.4 Policy Agenda 

Based on the complexity of issues and concerns across the water resources management continuum 

in CCRB, there is a need to focus interventions on the basis of policy agenda in the near and long-

term basis, these include: 

 Intensify protection of CCRB water resources to prevent degradation; 

 Improve water quality through an integrated network of environmental and engineering 

measures; 

 Abate denudation in critical watersheds; 

 Mitigate impacts of flooding and climate-induced hazards through sustainable 

infrastructure and non-infrastructure interventions; 

 Reduce vulnerability of shoreland communicates; 

 Set higher environmental standards for development activities to promote ecologically 

sensitive land and water resource uses; 
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 Demonstrate water resources-based economic ventures through innovative investments; 

and 

 Harness water and land resources as sustainable economic asset through co-

management and citizen-based strategies. 

4.6 Watershed Management and Development 

4.6.1 Objectives 

Generally, the objective of watershed management in the CCRB is to improve the capability of the 

watersheds to provide better ecosystem services while promoting use of resources without adversely 

affecting soil and water resources. Specifically, Watershed Management aims to: 

1. Rehabilitate and reforest idle lands in the watershed, including both sides of the transcentral 

highway. 

2. Promote clean watersheds free from solid wastes and reduce sedimentation, especially those 

at the downstream portion of the watershed;  

3. Protection of the remaining forest cover in CCRBs, and,  

4. Introduce new and up-to-date technologies on agroforestry which may further improve 

environmental conditions in the watershed, as well as improve livelihood of communities 

inside the watersheds of CCRBs 

4.6.2 Challenges 

Although identified objectives are attainable, challenges which hinder the implementation of the 

objectives are ever present. The challenge for watershed management in the CCRBs is to find ways 

to simultaneously meet the objectives for both environment and economic development. In the 

workshops conducted, three challenges were identified and include 1) rehabilitation and reforestation, 

2) Solid waste management inside the watersheds, and 3) Technological Transfer of Agro-Forestry 

Practices. 

4.6.3 Strategies 

1. Clean-up drives should first be conducted in the waterways of CCRBs. With clean 

waterways, water-flow is unobstructed and flooding brought about by heavy rains and 

climate change can be mitigated.   

2. Strict Implementation of the Solid waste management plan should be enforced especially 

in the mid-stream and down-stream portions of CCRBs. The plan should cover 

segregation of wastes, collection of wastes, and up to disposal of garbage collected. 

3. A Materials Recovery Facility may be established to accommodate the solid wastes of 

CCRBs. Wastes may be recycled which reduces the total amount of garbage in CCRBs. 

In Reforestation and Rehabilitation Activities, it is recommended that use of new technology be 

applied.  

1. Locating areas to rehabilitate and reforest using drones may be considered for aerial 

observations of forest cover. Up-to-date Satellite images may also be used in selecting 

candidate sites for rehabilitation. 

2. As much as possible, indigenous and endemic plant species should be used for rehabilitation 

and reforestation. Sources of planting materials can be obtained from the forests of CCRBs.  

Invasive species should also be avoided due to their extensive ability to proliferate an area.  

3. Plant nurseries must be established to accommodate the demands for indigenous planting 

materials. 

4. The academe may be tapped for the research and development of nursery practices for the 

endemic plant species of Cebu. This can help increase the population of the identified globally 
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and locally threatened species in the area. It can also increase the probability that species 

planted may survive. 

5. Scheduling of reforestation activities is also crucial in the survival of planting materials.  It 

should be that reforestation activities are conducted at the on-set of the rainy season to 

decrease the mortalities of planted materials. 

In Resource Use and Agro-forestry,  

1. The management strategy of CCPL should be adapted in to the CCRBs Management 

Plan. Delineation of zoning boundaries should be completed for better management of 

CCRBs. Areas for strict protection can be avoided for resource use. On the other hand, 

harvesting and agricultural practices can be conducted in the multiple use zones of 

CCPL.   

2. Information dissemination and trainings to upland farmers are very crucial to convince 

them in taking alternative technologies in farming such as agro-forestry. 

3. The academe in Cebu may also be tapped in developing agro-forestry technologies for 

upland farmers. By introducing new technologies to upland farmers, Kaingin may be 

lessened and effects of climate change can be mitigated.   

 

4.6.4 Policy Agenda 

Watershed approach cannot be impressed through regulations, changes in law, more money or any 

normal bureaucratic measure; but through integrative and participatory actions. Watersheds constitute 

a coherent and systematic basis for deliberation and action in natural resource management as those 

constituents relate to each other with minimal scientific ambiguity within their natural boundaries. A 

single nationalized solution is unlikely to succeed in an environment as complex as the human-

associated diversity, and these local variations are the key to the growing demand for local actions 

and solutions.  

Given the benefit of recent advances in watershed science in terms of new knowledge and 

experience, it provided opportunities to embark upon a program of synergizing environmental and 

socio-cultural safeguards with economic and consumptive imperatives while fostering the natural 

resource potential. The proliferation of market-based economic activities have fueled accelerated 

demand for natural resources all too often leading to overexploitation and unsustainable practices. 

Problems associated with water scarcity, deforestation and land degradation are manifest.  

The policy agenda should be one of integrating watershed management practices with 

environmentally sound land-use management activities and effective community development efforts 

through comprehensive local institutional movement, emphasizing focus on best practices 

 

4.7 Wetland Management- 

Wetlands are essential in providing water-related ecosystem services such as clean water for 

drinking, water for agriculture and in regulating water quantity (e.g. flood regulation) (Russi et al 

2013).  Discharge of groundwater is also a function of wetlands. Excess water is drained away into 

rivers and streams and prevents waterlogging of land. Storage of flood waters in flood plains, which 

enable surplus waters to spread out during peak levels and thus reduce the force of flooding (Shine 

and Klemm 1999).  

There is vital importance in the interdependent relationship between forests and wetland ecosystems. 

Blumenfeld (2009) stated that natural forests and well-managed plantations can protect drinking water 

supplies, and the planting of forest trees on erosion-prone soils and runoff pathways can reduce and 

intercept sediment. These relationships point to the fact that both should be managed together in the 

landscape or river basin level.  
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Wetland ecosystem services play different roles in people’s livelihood strategy. Stakeholders benefit 

from the CCRBs wetlands, but these benefits are not well understood and emphasized, and properly 

managed. Governance issues have remained as challenges even as water scarcity may threaten 

downstream cities and municipalities during the dry season and flooding occurrence during the rainy 

season.  

Consultative workshops were conducted on 27-28 February 2017 for the Updating of the CCRBs 

Master Plan at the Montebello Villa Hotel, Cebu City. The workshops emphasized the importance of 

defining a shared vision that could lead to strategic choices and actions. The stakeholders were given 

the freehand to identify and recognize issues and present solutions to the pressing concerns and they 

were to visualize the desired state of the river basin in the future. 

 

4.7.1 Objectives 

The following are the objectives of the Wetlands Management of the Master Plan:  

 To be able to develop a wetlands management plan with the involvement of stakeholders to 

be integrated into the Cebu River Basin Plan  

 To be able to manage the wetlands in a sustainable manner; where there can be access to 

clean water supply; where there is sanitation and strict enforcement of a sewerage system; 

and the provisions for water-related disasters. 

 

4.7.2 Challenges 

An important challenge to wetland management is to balance different use choices and trade-offs 

across ecosystem services. Stakeholders who attended the consultation workshop recognized that 

there had not been an integrated and holistic approach to water resources management; that these 

had always been sectoral in approach. 

There had also been confirmation of improper waste management (human, animal, agricultural, 

toxic/hazardous, industrial waste). This unhygienic attitude has contributed to water pollution and 

limited access to clean, potable water. Investment in sanitation and sewerage facilities and programs 

for IEC especially those related to public health are key in the quest for clean potable water supply. 

Wetlands are being reclaimed for commercial residential purposes and the presence of informal 

settlements under major bridges. Restoration/rehabilitation of the wetlands is key to reduce flooding 

and as a result, disaster risk reduction.  

Groundwater depletion and saltwater intrusion had been reported as a result of   uncontrolled 

withdrawal from groundwater aquifers. There is indiscriminate use of groundwater wells for residential 

and industrial uses. There is lack of equity of resources (water rights); no water allocation program 

There was also the conflict regarding delineation of boundaries – Cebu City and Talisay City re 

Bulacao River bed; optimization of the potential of the river flow and access of water in upland areas. 

4.7.3 Strategies 

A. Wetlands and Integrated Water Resources Management 

Wetlands in the Cebu River Basin should be managed to meet a wide range of interacting 

environmental, social and economic objectives rather than on individual management objectives 

mainly aimed at maximizing the benefits of one provisioning ecosystem services such as energy, 

fishery or food production. Such multi-use management will result in the provision of a wider range of 

ecosystem services. There is need to refocus priorities that include improved water quality, flood 
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control, prevention of eutrophication of water bodies or maintenance of environmental flow, recreation 

and may likewise conserve biodiversity. 

 

B. Improving Site Management 

On site integrated management is crucial for the restoration and protection of water and wetland 

related ecosystem services. Restoration/rehabilitation of the wetlands is key to reduce flooding and as 

a result, disaster risk reduction. Russi et al (2013) stated that this requires understanding by site 

managers of the values of the ecosystem services provided by water and wetlands by working with 

different stakeholders, experts included. Citing the priorities of the Combado-Lusaran River Basin 

representatives that, “Stakeholders are not mobilized for river basin planning and management”; 

“Planning is sector-based, not integrated with other sectors”; and, “limited capability building activities 

for stakeholder participation”. 

 
C. Regulation and Land-Use Planning 

Shine and Klemm (1999) stated that law has traditionally treated the components of water systems in 

a fragmented way that works against rational management of ecological units. The ‘container’ (river or 

lake beds and banks) has a separate legal status from its ‘content’ or constituent parts (water, 

wetland vegetation and other wetland-dependent species). Moreover, different constituent parts may 

come under separate legal regimes. This separation impedes the unitary management of river’s 

length and width but also its depth, including groundwater systems. 

TEEB (2011) identified three main types of environmental regulatory approaches that are applicable 

in the Philippine setting: 

1) Regulation of water discharges that sets standards for ambient quality and technical 

practice; performance (e.g. water quality objectives) or management (e.g. agricultural 

activities) practices; water quantity regulation (e.g. limits on abstraction) 

2) Regulation of products, which sets restrictions on product use (e.g. activities damaging 

endangered species) or production standards (e.g. certification, best practice codes) 

3) Spatial planning, which regulates land uses and establishes protected areas (e.g. spatial 

planning frameworks such as IWRM). An example to improve water and wetlands 

management includes the control of pollution from wastewater treatment plants to protect 

the quality of surface water for other users. 

 

D. Property Rights and Improving the Distribution of Costs and Benefits 

Institutional arrangements such as property rights, mediate the linkages between wetland ecosystem 

services and human societies. In the Cebu River Basin, the entities with such rights may be the 

CUSW and others with similar arrangements. These rights set up the rules that delimit the range of 

activities granted to individuals (or groups) over specific (or range of) ecosystem services), including 

but not limited to defining access (right to enter a defined physical area), withdrawal ( right to obtain 

resource units or products of resource systems), management (right to regulate internal use patterns 

and transform resource by making improvements), exclusion (right to determine who will have an 

access right, and how that right may be transferred), and alienation (right to sell or lease exclusion, 

management or withdrawal rights) (Schalger and Ostrom 1992), as cited by Russi et al (2013).  

 

E. Using Market-Based Instruments to Protect Water and Wetland Ecosystem Services 

Tools such as the payment for ecosystem services provide mechanisms for incentivizing resource 

stewardship by rewarding the providers of these services (Russi et al 2013). A case in point is the use 

of water for hydropower in Vietnam wherein the hydropower company paid the upland dwellers for 
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keeping the watershed ecosystem services intact thus contributing to the sustainable flow of water for 

hydropower generation. 

 

4.7.4 Policy Agenda 

Wetlands are undeniably of great value both for their functions and for services they can provide to 

CCRBs. Their ecological functions include the maintenance of water table, prevention of erosion, 

flood control, micro-climate regulation, toxin retention, sediment traps and water purification.  

Wetlands provide socio-economic benefits to the community.     

However, the management of these wetland areas is largely influenced by social pressures 

regardless of their ecological value and their role in the hydrological cycle.  A wide range of pressures 

affect these ecosystems and alter the quality and quantity of water, such as groundwater abstraction 

for irrigation and urban water supply, drainage of agricultural land, runoff from farming (e.g. pesticides 

and fertilizers), or wastewater discharge.   

To address wetland’s continuing protection and conservation towards the promotion of its ecological 

functions and services, the following policy/regulations need to be adopted: 

 

 Management of wetlands should be based on the principle of sustainability and promotion of 

its diversity; 

 Sustained effort of promoting wetland functions and values; 

 Adoption of best practices in wetland management and development; 

 Integration of wetland management into the planning and decision making with other sectors 

of CCRB development; 

 Ensure that Environmental Impact Assessment precede all developments and monitoring of 

wetland ecosystem; 

 Carry out research and development activities of wetlands; 

 Continue to build capacity of staff and officials tasked to manage wetlands in CCRB. 

 

4.8 Flood Mitigation and Hazards Management  

4.8.1 Objectives 

In order to effective address the risk and vulnerability to flooding and other hazards present in the 

river basin, the objectives of the Flood Mitigation and Hazards Management component are the 

following:  

1. To increase awareness/participation of people in disaster preparedness, mitigation, response, 

and rehabilitation 

1. To reduce the damage of properties and loss of lives to a minimum;  

2. To improve efficiency of river system to convey flood water;  

3. To ensure drainage system is sufficiently functioning; and  

4.8.2 Challenges 

One of the major obstacles in achieving the desired conditions in terms of Flooding and Hazards 

Management is the presence of informal settlers along river banks. Their presence along major water 

pathways contributes to the intensity of flooding experienced in the river basin. Also, their location 

also increases their risk to the adverse effects of flooding. However, relocating informal settlers has 

been historically a gargantuan task. Availability of land, provision of basic services, land ownership, 

compensation package and acceptability of the relocations sites are just some of the issues that 

needs to be addresses before considering relocation options. There is also a need to strengthen the 
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capacity of local DRRM managers and implementers. As mentioned in the Regional DRRM Plan, 

Paradigm shift from disasters as an immediate product of hazards to disasters as a function of 

people’s vulnerability is yet to happen. To be able to reduce the risks of people from disasters, more 

attention must be given towards proper, continuous and sustained conduct of disaster risk 

assessments (hazards, vulnerability, exposure) and using them to mainstream into development 

plans, DRRM and CCA activities, and priority areas which will address the underlying causes of 

vulnerabilities of the people. To address these causes, insight on the relationship between the socio-

economic conditions and environment must be gained.  

4.8.3 Strategies 

 Integration of DRRMC Principles 

 Drainage Improvement.  

 Community Involvement 

4.8.4 Policy Agenda 

Floods play a major role in replenishing freshwater resources, recharging wetlands and groundwater 

and supporting agriculture and fishery systems, thereby making flood plains preferred areas for 

human settlement and various economic activities.  Flood plains are subjected to periodic inundation 

by the smaller and more frequent floods that also provide nutrition to fertile agricultural lands, 

supporting livelihoods of riparian communities. Occasionally, however, floods have negative impacts 

on lives, livelihoods and economic activities and in extreme cases cause devastation. Therefore, the 

way to deal with floods co-determines whether water remains a life-providing element or becomes a 

destructive force against human life and economic development. 

Against the backdrop of increasing water-related disasters in CCRBs in recent years provides a 

challenge as well as an opportunity to factor water hazard risks as a policy in the management of 

water resources to ensure sustainable use so that water continues to be the provider of life.  The 

policy agenda therefore is to: 

 

 Adopting a best mix of strategies, both structural and non-structural; 

 Managing the water cycle as a whole while considering all floods, including both extremes; 

 Integrating land and water management, as both have impacts on flood magnitudes and flood 

risks; 

 Adopting integrated hazard management approached, taking into consideration the risks due 

to all related hazards such as landslides, mudflows, storm surges, and tsunamis and creating 

synergies; 

 Ensuring participatory approach to develop a sense of ownership and reduce vulnerability 

4.9 Institutional Mechanism  

4.9.1 Recommended River Basin Organization 

It is important to note that many activities and programs, both public and private, at all levels need to 

be included in river basin planning and management, such as, (i) assessment and characterization of 

river basin resources, problems, their causes and sources, (ii) goal setting, (iii) problem prioritization 

and resource targeting, (iv) management option development and river basin plans, (v) 

implementation, and, (vi) monitoring and evaluation. Therefore, partnership, cooperation and co-

ordination with all affected stakeholders must be undertaken to ensure that laws and rules, as well as 

programs and projects are effectively and efficient enforced and implemented. Hence, it must be 

recognized that for success to be realized on the ground will require an innovative set of coordination 
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and communication that only an integrated river basin management approach can adapt and 

facilitate. 

Moreover, to further enhance the relevance of CCRBMC, it is suggested that the following 

development objectives be considered: 

Short-term objectives: 

 Conduct IEC program to increase the level of awareness of the general public on important 

issues related to CCRB management;  

 Provide trainings to immediately elevate the technical competence of CCRB technical 

personnel and key river basin stakeholders in various areas of river basin management; 

 Develop facilities for river basin monitoring and information management; and 

 Immediately promote research and development activities that could generate information 

useful for decision making and planning process. 

 

Long-term objectives: 

 Formulate a more responsive, cost-efficient and effective institutional mechanism that will 

sustainably encourage more active participation of all member organizations; 

 Must evolve into an important river basin that generates new information and technologies 

attuned to prevailing social and environmental conditions; 

4.9.2 Monitoring and Evaluation System 

An effective Monitoring, Evaluation and Documentation (MED) system is an important sub-component 

of the river basin. Results of the monitoring and evaluation shall be used as bases for the formulation 

of actions needed to improve project performance. Thus, the MED team shall work on specific 

parameters dealing with the physical and financial, ecological / environmental, social and economic 

aspects of the development and management interventions. Monitoring and Evaluation (M and E) 

involves the systematic collection and analysis of information about events associated with the 

implementation of any policy, program or project. It provides information on whether the project is 

being implemented according to plans and specifications or output and whether it addressed or is 

addressing the needs/problems/concerns of target clients. 

4.9.2.1 Objectives of Monitoring and Evaluation 

o Provide a system for the integration, coordination and linkage of monitoring activities in the 

river basin; 

o Identify problems, issues and concerns affecting the river basin in order that appropriate 

measures are undertaken to address these; 

o Determine specific changes needed to improve performance and assess the effects or 

impacts of the program / project interventions; 

o Provide a venue for the participation of all concerned entities in the management of the river 

basin. 

o Ensure the smooth and timely infusion of adequate funds to the project. 

o Generate financial information that is accurate, up-to-date and responsive to the specific 

requirements of financing institutions and agencies. 

4.9.2.2 Monitoring and Evaluation Framework 

The plan’s performance assessment will be guided by four stages: 

Stage 1. Provides the basis and the performance standards for measuring how the plan is faring 
in accomplishing its objectives;  

Stage 2. Formulation of a Logical Framework (Log Frame). Participatory planning is employed in 
crafting the Log Frame ; 
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Stage 3 Assessment and evaluation of parameter and indicator performance; 

Stage 4. Report the status and performance of the project. 
 

Table 4-1: Logical Framework for Central Cebu River Basin 

Narrative Statement 
Objectively Verifiable 

Indicator 
Means of Verification Assumptions 

Goal: To integrate conservation and development at efforts and balance between ecological and socio-

economic concerns 

 Improved hydrological 
attributes 
 

 Improved ecological 
attributes 

 Flow rate of river 
tributary increased; 

 TSS and BOD in 
tributaries reduced; 

 Biodiversity of river 
basin improved; 

 Forest cover increased; 

 Quarterly monitoring 
reports of EMB; 

 EMB annual report; 

 RB coordinating 
council reports; 

 Existing and post-
project ground survey 
results; 

 Minimal cutting 
permit issued 

 Selective logging 
ban policy; 

 Improved socio-
economic condition 

 Average household 
income increased 

 Existing and post-
project survey results; 

 Family income and 
expenditure survey by 
NSO-Region 6, 7 

 

Purpose 

 Degraded and 
denuded river basin 
areas rehabilitated 

 Erosion rate decreased; 

 Sedimentation / siltation 
reduced 

 Erosion study 

 Sedimentation study 
 

 Priority Research  
and D study; 

 

 Capacity of 
communities in natural 
resources 
management 
enhanced 

 Increase of household 
income; 

 Knowledge, attitude, 
and behaviour towards 
environmental issues 
increased 

 Existing and post-
project ground; 
 

 Survey results 
 

 Support from the 
national and local 
government 

 

4.9.2.3 Levels and Systems of Monitoring and Evaluation 

The Monitoring and Evaluation systems and framework shall follow a three-level approach, namely: 
in-house, inter-agency and regional project Monitoring and Evaluation systems. 

 

 In-house Monitoring and Evaluation. It shall include the creation of composite validation team 

with members representing the DENR-RBCO representative, CCRBMC, COA representative, and 

the Project Management Office (PMO). The composite team shall sign the validation report under 

oath to ensure the validity of reports as bases in the payment of services or accomplishments of 

contracting parties. 

 

 Third Party Inter-Agency Monitoring and Evaluation. The inter-agency Monitoring and 

Evaluation team shall be guided by the Internal Rules and Procedures on Monitoring and 

Evaluation. The team shall pay a courtesy call with the CCRBMC officials concerned at the start 

of field monitoring, evaluation and validation. The courtesy call will be a venue for levelling off with 

CCRBMC officials as well as project beneficiaries. The team shall also conduct an exit conference 

with the CCRBMC officials and community/direct beneficiaries to provide feedbacks on the results 

of field validations. 

Impact Assessment of Programs and Projects. The Inter-agency Monitoring and Evaluation team shall 

include in their activities the conduct of impact assessment and evaluation of on-going and completed 

projects. Generally, the evaluation will focus on the impact of the project on the socio-economic well 

being of the local residents and on the environment such as water quality and quantity. 
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Benefit and Monitoring Evaluation Systems (PBMES). The PBMES shall be adopted as an evaluation 

tool to monitor physical progress, cost and benefits. The PBMES will be use in interim assessment 

during the project midstream period and impact evaluation at the end of the project. 

 

4.9.3 Data Base Management 

4.9.3.1 GIS Development/ Data Banking Strategy 

The river basin could not be the practical unit for planning and decision-making unless a knowledge 

database is developed to capture and organize the conditions in it. 

In the long term, database development and management shall enable the capacities of stakeholders 

to be strengthened in the areas of policy making, strategic planning, program design and 

development, and impact evaluation. Effective execution of these functions tends to be highly 

dependent on the quality and reliability of information generated from which informed understanding 

and sound judgment on resource management issues can be made.  

This enabling implication on governance explains why in the setting out of development programs, 

those under GIS Development and Data Banking are grouped under RBO Formation and 

Development. 

1. Strategic Vertical Integration. Involves management arrangements, including data sharing 

and feedback mechanisms able to link stakeholders from barangay to the highest political 

level. 

2. Strategic Horizontal Integration. The exercise of reconciling, organizing and disseminating 

data. 

4.9.3.2 Database System  

River Bain Control Office (RBCO) of DENR Central Office has developed and is currently updating the 

River Basin Information Integrated Management System (RBIIMS) for the river basins in the 

Philippines. The system will integrate all data available to support decision-making processes towards 

the sustainable management of the river basins.  

DENR Regional Offices provide support in the updating and maintenance of RBIIMS through 

collection of data at the local level (e.g. completed/implemented programs/projects in the basin, field 

data from various regional government offices).  

 

4.9.4 Information, Education and Communications Strategy 

Results of the stakeholder consultations show that although, there is some level of awareness on the 

importance of water as a resources, there is still a need to improve message delivery in terms of the 

impacts of resource use and degradation of the environment. At present, no baseline information is 

available on determining some stakeholder’s attitude and practice towards resource use and how it 

related to the quality of the river basin in general. The implementation of any development 

interventions within the river basin would require that the various stakeholders are identified, informed 

and involved throughout the planning, implementation and monitoring phases of the Master Plan. 

Thus, a common understanding and interpretation of the contents of the master plan would be 

essential to avoid misunderstanding and conflict in implementation. However, relaying information 

with highly technical information such as those contained in the Master Plan could create confusion if 

information is not relayed in a manner understood by the intended recipient of information. Thus, a 

Communication Plan is necessary in ensuring that the contents of the Master Plan is communicated 
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to the concerned stakeholders in a manner they understand and can make informed decision based 

on such. 

4.9.4.1 Objectives 

In general, the objective of this IEC Strategy is to ensure smooth communication channels to the 

implementers of the Master Plan and to ensure awareness and participation of the general public in 

the implementation of the Master Plan in order to raise a sense ownership. Specifically this plan aims 

to: 

1. Determine baseline knowledge, attitude and perception of the stakeholders regarding 

environmental concerns in general and river basin concerns in particular; 

2. Identify communication gaps among the stakeholders, if any; 

3. Identification and segmentation of stakeholder groups in order to determine more appropriate 

information media for information dissemination; and 

4. Formulate monitoring and evaluation mechanism to ensure continuous progress reporting of 

the implementation of the Master Plan to the stakeholders.  

 

4.9.4.2 Strategies 

 Determination of Baseline Knowledge, Attitude, Perception  

 Identification of Communication Gaps 

 Identification of Stakeholder Group 

 Identification and Assessment of Available Information Media and IEC Methods  

 Conduct of Information, Education and Communication Campaign 

4.10 Investment Plan  

4.10.1 Proposed Projects 

The projects identified in the master plan were derived as a result of the following: 

 Consultation Workshops. Two consultation workshops were conducted to determine the 

relevant projects to address the key issues identified during the assessment period. The first 

workshop was conducted to assess the implementation of the current master plan project and 

to recommend projects based on the current identified issues. The second workshop focused 

on validating the initial projects identified.  

 Assessment of the projects in the existing master plan. Projects in the previous master plan 

were assessed based on its implementation and relevance based on the current issues. 

Some projects assessed as not relevant and/or will no longer address currently identified 

issues were replaced with more relevant projects/activities.  

 Local plans and projects. Information and activities from locally prepared plans, i.e., 

Comprehensive Land Use Plan, Forest Land Use Plan, Provincial Disaster Risk and 

Vulnerability Assessment, Local DRRM plans, LGU Annual Investment Plans and other 

relevant plans.  

 Results of the Vulnerability Assessment were also used to identify relevant projects.  

In view of the above, the following were also considered in the identification and prioritization of 

project: 

 Although the projects of LGUs are inherently time-bound (i.e., CLUP-10 year planning period, 

CDP 3-year planning period, DRRM Plan-5 year planning period), considerations were made 

to include in the cost the operational and maintenance cost of the identified projects. Hence, 

although projects may coincide with those identified by LGUs, the timeframe may be different 

due to consideration of such factors. 
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 The urgency of the identified projects as short-term, medium-term, and long-term were based 

on consultation made with the stakeholders and the vulnerability assessment.  

 Investment cost provided in the projects are based on costing as provided during workshops, 

the adjustments made by the economics consultant and based on experience on other similar 

projects.  

4.10.2 Proposed Projects 

In response to the problems and issues identified within the river basin and also considering the 

existing bio-physical, geological and socio-economic conditions of the study area, various sectors 

within the CCRB were consulted to come with a number of proposed projects. These projects are 

classified to address concerns on the following themes: water resources management, hazards 

management, wetland management, watershed management, economic development, IEC and 

others. Over-all, 41 projects are identified and would require a budget amounting to PhP 36.047 B. 

For water resources management, ten (11) projects were identified with a budget requirement of 

about PhP 17.5 B. These projects are focused primarily on water retention to resolve problems on 

water shortage. These include construction of dam and water impoundment structures and integration 

of rainwater harvesting and stormwater management facilities in both commercial buildings and local 

communities. A project on the preparation of a master plan for urban sewerage and drainage 

networks was identified for Metro Cebu and Mananga Watersheds. It is also being proposed to have 

an inventory and monitoring of existing wells and underground water extraction in relation to water 

consumption as well as establishment of waste water treatment facilities. Stakeholders in Mananga 

Watershed recognize the importance of water as a resource and so they proposed to have an 

integrated water resources management project involving all local government units in the area.  

Moreover, projects on dam desiltation and water conservation were also proposed.  

The inclusion of various hazards is an important component of the revised master plan for CCRBs 

and it is also an important consideration of various stakeholders in coming up with proposed projects. 

Hazards like landslide, flood and earthquakes are the primary considerations in projects identified 

within CCRBs. A comprehensive baseline study to look into the existence of undiscovered fault lines 

is proposed as well as the implementation of flood and erosion control projects. Moreover, to prevent 

the catastrophic impacts of flooding, the installation of early warning devices along rivers and streams 

is proposed. Another aspect of hazard management considered is the potential hazard on settlements 

along coastal zones. It is being proposed to resettle families along coastal zones, establish the no-

build zones in those areas and eventually build resilient communities in the near future. A total of 

about PhP 7.8 B is allotted for the seven (9) projects proposed for Hazards Management. 

In terms of wetland management, four (4) projects with a total budget of PhP 906 M were identified. 

One of the projects proposed is to conduct river and lake clean-up activities particularly in the 

Lusaran-Combado watershed. The other project centers on the development of a management plan 

for rivers within CCRBs. The management plan would also include updating of river profiles, 

particularly the rivers of Buhisan, Bulacao, Butuanon, Guadalupe and Lahug as well as releasing a 

manual/guidebook on managing the river basin. The Cebu Academe Network (CAN) had done initial 

activities on river profiling and would like to expand such initiatives to other river systems in the river 

basin. A river rehabilitation project is also being proposed and would include slope stabilization and 

bamboo replanting along riparian zones.  

Proposals related to watershed management zero in on reforestation, greening and rainforestation 

activities as part of an integrated watershed protection and rehabilitation project. In addition, a project 

on land-use zoning and delineation of CCPL boundaries and buffer zones is also identified. Other 

projects include capability enhancement for river basin organizations to better equip them in 

managing the river basin, policy and institutional reforms, solid waste management and local planning 

for climate change. These proposed projects amount to PhP 2.7 B and would be implemented on all 

the six (6) watersheds inside the river basin. The project on delineating the boundaries of CCPL is 



EXECUTIVE SUMMARY 
Climate Change Responsive Integrated River Basin Management and Development Master Plan for the Central Cebu River Basins 

 

_______________________________________________________________________________ 

69 

proposed in Talisay city and plans to include the establishment of monuments marking the 

boundaries. Solid waste management is also a critical focus of projects in watershed management. It 

was proposed to rehabilitate the Inayawan Sanitary Landfill in Cebu City along with the establishment 

of a material recovery facility. Moreover, the local government units in Lusaran-Combado watershed 

would like to push for the no-plastic policy in order to reduce plastic use and consequently, plastic 

wastes. Continuing efforts and activities on local climate change adaptation planning and 

implementation are also included in the proposed projects. 

Proposed projects do not only intend to improve the condition of resources inside the river basin but 

also aim to improve the living conditions of the communities inside it. In order to do so, economic 

development projects amounting to PhP 7.2 B were proposed. These projects include the 

determination and implementation of sustainable livelihood projects. Agroforestry projects were also 

proposed in appropriate areas inside the river basin to reduce pressure on forest resources and 

address food security and livelihood issues in the upland communities. This is complemented with a 

project on establishing value-added manufacturing enterprises for agroforestry products. Further, the 

establishment of a fluff fuel recycling plant in Cebu City is being eyed as another economic 

development project. This recycling plant will convert fluff or soft plastics to fuel and operates on the 

principle of waste-to-energy production. Finally, it is high time that CCRBs invest on a localized 

promotion program to boost the local tourism industry. There are also many ecotourism sites inside 

CCRBs highlighting the potential for ecotourism in the area.  

IEC is also an essential part of the revised master plan. It recognizes the importance of IEC projects 

across all components. Ten percent (%) of the budget of all projects from all components will be 

allotted to IEC projects. The academic sector with the participation from local government units, 

government agencies and private sector aims to develop and produce IEC activities and materials for 

social marketing, hazard management and solid waste management. Finally, a transformative and 

stewardship education program is being proposed that aims to educate and transform the mindset of 

communities and other stakeholders in CCRBs. 

The proposed projects were prioritized based on the degree of relevance to solving existing problems 

inside the river basin, sustainability and technical feasibility. Projects were prioritized and classified 

under the following categories: short-term, medium-term and long-term projects. There is a sense of 

urgency in short-term projects and their completion builds the foundation for the implementation of 

succeeding projects. The first five years of the implementation of the master plan would require an 

investment worth PhP 12.13 B. The next five years after the project commencement would incur a 

budget of about PhP 14.4 B while the last five years of implementation would need to fund 

investments amounting to PhP9.5 B.  

Table 4-2 shows the summary of the cost of investment by thematic group while Table 4-3 shows the 

details of the investment plan.  

Table 4-2: Summary of Investment  

Component 0-5 Years 6-10 Years 11-15 Years Total 

Water Resources Management 6,416,000,000.00 7,559,900,000.00 3,509,900,000.00 17,485,800,000.00 

Hazards Management 1,638,000,000.00 2,079,450,000.00 4,059,450,000.00 7,776,900,000.00 

Wetlands Management  404,290,000.00 200,643,500.00 300,643,500.00 905,577,000.00 

Watershed Management and Development 1,066,500,000.00 1,480,422,500.00 110,422,500.00 2,657,345,000.00 

Economic Development 2,597,000,000.00 3,095,000,000.00 1,500,000,000.00 7,192,000,000.00 

Others 10,000,000 10,000,000.00 10,000,000 30,000,000.00 

Total  12,131,790,000.00 14,425,416,000.00 9,490,416,000.00 36,047,622,000.00 
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Table 4-3: Proposed Projects and Investment Plan for Central Cebu River Basins 

 
Indicative Location 

Lead Implementing 
Agency 

Lead CCRBMC 
TWC 

Cost (PhP, 
in Millions) 

Financing 
Options** 

Implementing Period  

Total Short-Term  
(0-5 year) 

Medium Term 
(6-10 year) 

Long-Term 
(11-15 year) 

WATER RESOURCES MANAGEMENT 

Waste water treatment, recovery 
and recycling project 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGUs, DENR, Private 
Agencies 

WM 800 Priv 400 400   800.00 

Dam construction project Mananga Watershed DENR, NIA, LGU WRGU 5,000 NPF, PPP   2,500 2,500 5,000.00 

Integrated rainwater harvesting and 
stormwater management project 
(business model) 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, Private Entities, 
DILG 

WRGU 1,000 LPF, PPP 500 500   1,000.00 

Integrated rainwater harvesting and 
stormwater management project 
(community model) 

  LGU, Private Entities, 
DILG, POs 

WRGU 3,000 LPF, PPP 1,500 1,500   3,000.00 

Inventory, monitoring and 
exploitation study of wells and 
underground water extraction and 
consumption 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

NWRB, LGU ECD 500 MCWD, LPF, 
WUF/EF 

500     500.00 

Integrated water resources 
management project 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DENR, 
Communities, Other 
Government Agencies 

WRGU 2,500 NPF, PSF, 
WUF/EF 

1,000 1,000 500 2,500.00 

Construction of water impounding Mananga Watershed DPWH, LGU, DENR WRGU 3,500 NPF, LPF 2,000 1,500   3,500.00 

Development of urban sewerage 
and drainage master plan 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

DPWH, NAMRIA, LGU, 
MCWD 

RBMR 300 LPF, MCWD 300     300.00 

Dam desiltation project Butuanon, Cansaga, Cebu City and 
Mananga 

DPWH, LGU, DENR RBMR 500 LPF, Priv     500 500.00 

Water Conservation (Salin-Tubig) 
Project 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DILG, DENR, 
Academe 

ECD 300 LPF 150 150   300.00 

Development of Local Potable 
Water Supply System 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

 LGU, DILG, DENR WRGU 85.80 LPF, NPF 66 9.9 9.9 85.80 

HAZARDS MANAGEMENT  

Comprehensive baseline study of 
discovered fault lines 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

PHIVOLCS, DENR, MGB ESS 200 NPF 200     200.00 



EXECUTIVE SUMMARY 
Climate Change Responsive Integrated River Basin Management and Development Master Plan for the Central Cebu River Basins 

 

_______________________________________________________________________________ 

71 

 
Indicative Location 

Lead Implementing 
Agency 

Lead CCRBMC 
TWC 

Cost (PhP, 
in Millions) 

Financing 
Options** 

Implementing Period  

Total Short-Term  
(0-5 year) 

Medium Term 
(6-10 year) 

Long-Term 
(11-15 year) 

Flood and erosion control project Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU RBMR 2,000 NPF, LPF, 
PPP, Priv 

1,000 1,000   2,000.00 

Resettlement Project Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU RBMR 2,000 NPF, LPF   1,000 1,000 2,000.00 

Establishment of no build zones 
along coastal areas 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU ESS 20 LPF   20   20.00 

Installation of early warning devices 
along the rivers and streams 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU ESS 20 LPF 20     20.00 

Resilient communities project Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DENR, DPWH,  ECD 3,000 NPF, LPF, 
PPP, Priv 

    3,000 3,000.00 

Disaster and Emergency 
Preparedness Project 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DepEd, CHED, ESS 50 LPF 50     50.00 

Training and capacity building for 
DRRM personnel 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LDRRMC, LGU, 
NDRRMC 

ESS 15 LPF 5 5 5 15.00 

Rehabilitation and Construction of 
Evacuation Facilities 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DPWH ESS 471.90 NPF, PPP, 
LPF 

363 54.45 54.45 471.90 

WETLANDS MANAGEMENT  

River Rehabilitation Project Butuanon, Cansaga, Guadalupe, Kotkot, 
Lusaran, Combado, Mananga Rivers 

LGU, DENR, MCWD RBMR 500 LPF 200 200 100 500.00 

River and Buswang Lake Clean-up 
Project 

Lusaran-Combado LGU, DENR, MCWD RBMR 200 LPF     200 200.00 

CCRB Rivers Management Plan Mananga, Metro Cebu, Kotkot, Combado-
Lusaran watersheds 

LGU, CCRBMC, DENR, 
Cebu Academe Network 
(CAN), MCWD 

ECD 200 LPF, Priv, 
Acad, 

WUF/EF 

200     200.00 

Nearshore and Coastal 
Development Project 

Consolacion, Liloan, Balamban, Asturias,  LGU, CCRBMC, DENR RBMR 5.58 LPF, PPP, 
Priv 

4.29 0.6435 0.6435 5.58 

WATERSHED MANAGEMENT     

Rehabilitation/ Construction of 
sanitary landfills and establishment 

Cebu City, Danao City  LGU WM 1,000 LPF, PPP 500 500   1,000.00 
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Indicative Location 

Lead Implementing 
Agency 

Lead CCRBMC 
TWC 

Cost (PhP, 
in Millions) 

Financing 
Options** 

Implementing Period  

Total Short-Term  
(0-5 year) 

Medium Term 
(6-10 year) 

Long-Term 
(11-15 year) 

of material recovery facility 

Solid Waste Management Lusaran-Combado LGU WM 500 Acad, Priv, 
LPF 

250 250   500.00 

Land-Use Zoning and Boundary 
Delineation 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DENR, PAMB, 
DPWH, DENR 

IOSD 500 NPF, LPF, 
PPP 

  500   500.00 

Local Climate and Adaptation 
Planning and Implementation 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, CCC IOSD 50 NPF, LPF, 
PPP 

50     50.00 

Capability Enhancement for 
Watershed Management 

Butuanon, Cansaga, Cebu City, Kotkot, 
Combado-Lusaran watersheds 

LGUs, NGAs, POs, 
RBOs, DENR, PAMB 

IOSD 50 NPF, LPF, 
Priv 

50     50.00 

Integrated Watershed Protection 
and Rehabilitation Project 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, POs, DENR, 
MCWD 

RBMR 500 NPF, LPF, 
Grants (WB), 

WUF/EF 

200 200 100 500.00 

Policy and Institutional Reforms 
Project 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, POs, DENR, 
NGAs, RBOs 

IOSD 20 LPF   20   20.00 

Law Enforcement Capacity Building 
and Strengthening  

 Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, PNP,  DENR ESS 28.05 LPF, NPF,  9.35 9.35 9.35 28.05 

Sanitation and Hygiene Program  Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

 LGU, DOH RBMR 9.30 LPF, Grants, 
WUF, EF 

7.15 1.0725 1.0725 9.30 

ECONOMIC DEVELOPMENT 

Agroforestry Project Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, DENR, POs RBMR 5,000 NPF,LPF 2000 2000 1000 5000 

Value-added Manufacturing 
Enterprises for Agroforestry 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGUs, POs, DENR, DTI, 
DA 

RBMR 1,000 NPF,LPF   500 500 1000 

Enhanced Investment Plan Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGUs, Private Sector ECD 2 LPF, Priv 2     2 

Local Tourism and Eco-tourism Plan Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGUs, POs, NGOs, 
DENR, DoT, Private 
Sector 

ECD 1,000 NPF,LPF, 
Priv 

500 500   1000 

Sustainable livelihood Program Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 

LGUs, DENR, Private 
Sector, NGOs 

RBMR 70 NPF, LPF, 
PPP 

35 35   70 
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Indicative Location 

Lead Implementing 
Agency 

Lead CCRBMC 
TWC 

Cost (PhP, 
in Millions) 

Financing 
Options** 

Implementing Period  

Total Short-Term  
(0-5 year) 

Medium Term 
(6-10 year) 

Long-Term 
(11-15 year) 

watersheds 

Fluff Fuel Recycling Plant Project Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

LGU, Private Sector RBMR 120 LPF, PPP 60 60   120 

Others      
              

Transformative and Stewardship 
Education Program 

Mananga, Butuanon, Cansaga, Cebu 
City, Kotkot, Combado-Lusaran 
watersheds 

Provincial ELA, 
Academe, LGU 

IOSD 30 Acad, LPF, 
Priv 

10 10 10 30 

GRAND TOTAL     
      12,131.79 14,425.42 9,490.42 36,047.62 

*Technical Working Committees: WM-Waste Management, ESS-Environmental Security and Safety, ECD-Education and Community Development, RBMR-River Basin 

Management and Rehabilitation, WRGU-Water Resources Generation and Utilization, IOSD-Institutional and Operational Systems Development.  

**Financing Options: Acad – Academe Internal Funds, LPF – Local Public Finance, MCWD – MCWD Internal Financing, NPF- National Public Finance, PPP – Public-Private 

Partnership, Priv- Private Sector Financing, PSF - People’s Survival Fund (RA 10174), Grants, WUF/EF- Water User’s Fee and Environmental Fee 
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4.10.3 Funding Mechanism  

1. The Concept of Payment for Environmental Services (PES) 

River Basins provide the concerned stakeholders with many goods and services such as regulation of 

water flow in rivers, maintenance of water quality, control of sedimentation, reduction of flood risks, 

among others. The CCRBs are no exception. Hence, the value of these goods and services should be 

taken seriously and that full awareness should be extended to concerned communities / stakeholders 

of the concept of payment for environmental services.  

Payment for Ecosystem Services (PES) is a means of creating a market for ecosystem services. 

Market creation is the market-based incentive ideally employed for PES. It brings together willing 

buyers or those who value a given service with willing sellers or those who can provide it. Payment for 

CCRBs services seeks to link upstream land use and management with downstream water use and 

management to realize benefits for upstream and downstream communities in the scheme and others 

in the area – not to mention the benefits for the environment. The ideal is a voluntary agreement 

between at least one buyer and one seller of ecosystem services or land-use changes presumed to 

provide an ecosystem service. 

PES schemes for CCRBs would involve compensating upstream farmers for maintaining or modifying 

a particular land use that affects the availability and/or quality of downstream water resources. PES 

scheme is attractive because 1) it generates new financing, which would not otherwise be available 

for conservation; and 2) it is likely to be sustainable, as it depends on the mutual interest of service 

users and providers. 

2. Public-Private Partnerships / Linkaging 

Too many players in the CCRBs diffusing very limited resources spells waste and create little impact, 

if at all. Sound CCRBs management means getting the people’s act together, encouraging shared 

responsibility, pooling resources and focusing on the priorities that will create a bigger impact. Forged 

partnerships would lend greater strength to otherwise weak programs by merging expertise and 

dovetailing piecemeal but complementary efforts. This will be best accomplished through active 

linkaging and establishment of public-private collaboration. One of the major tasks that the CCRBs 

Management Council is to bring the national agencies to actively collaborate with government-owned 

and controlled corporations (GOCCs), NGOs, private businesses, academic institutions and religious 

groups in co-management arrangements, in tandem with local communities. 

3. Networking with Local and International Donors 

The CCRBs Management Council should focus its efforts in actively outsourcing funds and logistics 

support from both international and local donors. As has been tried in other parts of the country, the 

CCRBs Management Council should maintain an inter-disciplinary pool of technical experts who will 

package, market, and implement proposals by tapping local and international funding institutions. The 

same pool of experts will provide extension and consultancy services for a fee in order to transfer 

technologies or pilot-test and replicate working models which they have developed in the course of 

project implementation. 

4. Resource Transfer Mechanism 

The concept of equity sharing through “resource transfer mechanism” should be explored, where 

downstream beneficiaries for example could be made to pay for the environmental protection services 

of the upstream communities. The approach is almost similar to the concept of PES. Again, this has 

been tested in some river basins in the country where upland communities get royalties and 

“environmental fees” in return for, say protecting the recharge areas of aquifers or sustaining the 

irrigation supply for downstream communities through upland forest management and soil 

conservation efforts.  
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5. Emerging Market Opportunities 

With a highly functional CCRBs coordinating body in place, it should be easier to explore emerging 

opportunities to market the CCRBs’ environmental services. A case in point is the Clean Development 

Mechanisms (CDM). The Kyoto Protocol to the United National Framework Convention on Climate 

Change (UNFCCC) held in Kyoto, Japan in December 1997 has paved the way for international 

agreements to put a cap to the greenhouse gas (GHG) emissions of industrialized countries. CDM is 

a market-based financial mechanism for crediting GHG emission offsets (so-called CGHGEO credits). 

Developing countries like the Philippines could act as CGHGEO sink for industrial pollution from the 

industrialized world through qualified environmental projects, say reforestation. For this, the proponent 

would be paid through brokers (international banks) in the form of CGHGEO credits.  

4.11 Impact Assessment and Analysis 

The evaluation of social and environmental impacts arising from the updated Master Plan 

interventions provides a measure of effectiveness of the Plan in attaining its goals and objectives.  In 

case of adverse impacts, mitigation measures will be undertaken to eliminate, offset, or reduce such 

negative impacts to acceptable levels. 

The following sections show the projected socio-economic and environmental conditions considering 

“without” and “with” project scenarios. The impact will be measured in terms of changes in benchmark 

data and indicators gathered from the monitoring and evaluation activities that will be conducted 

regularly. 

4.11.1 Assessment of Socio-Economic Impact 

The projected scenarios indicate that the positive socio-economic impacts of the updated Master Plan 

focus on improved quality of life as may be measured by health status, increased income, productivity 

and consumption as well as mobilized community contributing to development activities.  In addition, 

implementation of the Plan shall also strengthen the coordinative mechanisms and institutions to 

integrate the development efforts of various stakeholders.  

 

Potential Socio-Economic Negative Impacts 

Some of the more significant negative socio-economic impacts include: 

 Influx of migrant workers and illegal settlers. Once CCRBs Master Plan is implemented, the 

additional employment and livelihood opportunities inside the river basin will be created and 

made available. This will spur migration and settlement in CCRBs and its vicinities.  

Consequently, the demand on basic services and infrastructure will increase; 

 Public health hazard and risk. The deterioration of the quality of important resources such as 

water and soil may spawn the outbreak of certain pathogenic diseases.  The generation of 

more garbage and wastewater with the increase in population could also trigger the spread of 

vector-borne and water-borne diseases in the absence of effective waste management 

system. 

 Erosion of cultural values and traditions.  The influence of migrant workers, settlers and even 

tourists as a result of the creation and availability of employment and livelihood opportunities 

may lead to erosion of cultural values and traditions. Likewise, the improvement of 

communication and transportation facilities in CCRBs will bring forth an increase in the inflow 

of information and interaction of local communities with people from outside CCRBs.  This 

could result to the alteration of the values and traditions of the people residing inside CCRBs. 

 Deterioration of peace and order. The expansion of CCRBs population from migration and 

internal growth along with the increase in tourists could lead to the increase in criminality in 

the area. Deterioration of peace and order in CCRBs could also be stimulated by the erosion 

of positive cultural values and traditions such as the increase in various forms of vices. 
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4.11.2 Assessment of Environmental Impact 

1. “Without Project” Scenario 
 

 Unsustainable shifting cultivation will further degrade resources. The fragile CCRBs 

ecosystem will remain susceptible to encroachment by famers and landless people seeking 

more fertile areas and settlement sites. Most of the areas encroached and developed by 

farmers are being used as settlement sites. Unabated settlement and farm expansion, if not 

prevented, would pose a long-term threat to the remaining forested watershed areas and its 

vicinities.  

Farming techniques that are inappropriate for sloping terrain will continue to be practiced by 

farmer-migrants in the upland areas of the river basin as most of them are not 

knowledgeable or sustainable farming operations. 

 Loss of species diversity. Without the project, kaingin expansion, timber poaching, 

quarrying and other resource extraction activities will be a serious threat to the existing 

vegetation and wildlife in CCRBs. Since the forest zone and the forest resources are 

alternative sources of livelihood, there will be continuing pressure on the flora and fauna; 

and depletion of resources in the river basin. 

 Excessive surface runoff (SRO) and soil erosion (SE). Land cultivation in CCRBs, if not 

done and managed properly, may lead to the occurrence of excessive surface runoff and 

soil erosion that will in the long run result to the reduction of soil fertility. Given the forest 

cover of 20%, the soil loss is estimated at 1.85 m
3
/ha/yr. Eventually, erosion would affect 

productivity and may cause the farmer to encroach on forest areas. 

 

2. “With the Project” Scenario 

This scenario provides for the mitigation of environmental concerns such as forest denudation, soil 

erosion, siltation, and soil, water and air pollution that are foreseen to worsen with the unregulated 

extraction of resources and encroachment of the river basin. In terms of infrastructure development, 

the negative environmental impact from civil works such as road rehabilitation are generally minimal 

and temporary with appropriate mitigation measures that can be incorporated in the technical 

design. Improving access, however, may lead to unintended negative consequences such as timber 

poaching and conversion of some critical areas of the river basin in to farming. The Plan 

interventions create an opportunity to combine the efforts of DENR, LGUs, NAPOCOR, DA and 

other partner agencies to manage development activities in CCRB and ensure a balance between 

supporting economic activities and preserving environmental quality. 

The following are expected positive impacts that shall address the above environmental concerns: 

a. Enriched biodiversity. In this case, the habitats of flora and fauna will be rehabilitated and 

preserved that will, in turn, ensure long-term ecological balance and biodiversity 

b.  With the application of appropriate conservation measures, forest, soil and water along with 

other natural resources will be better protected and conserved, thus ensuring sustainability. 

c. Efforts of farmers to increase production are made to conform to management and 

conservation plans for the CCRBs. Programs and projects embodied in the updated Master 

Plan include watershed rehabilitation, establishment of tree plantations, land use 

management, and environment and pollution management, among others.  

4.11.3 Impact Management 

Mitigation measures 

To minimize the adverse environmental impacts of the various development plans, a list of measures 

are identified, as follows: 
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a.  Mitigation of biodiversity loss. To reduce the adverse impacts on biodiversity, the following 

measures should be done: 

o Clearing of existing vegetation should be done indiscriminately; 

o The use of exotic species should be used minimally; 

o Monocropping should be avoided in large tract of lands for reforestation and 

agroforestry development; 

o Planting of multipurpose tree species especially species that serve as food source and 

habitats for wildlife should be used; 

o The use of mechanized tools and equipment should be minimized to reduce the 

disturbance of wildlife; 

o Establishment of buffer strips of at least five (5) meters along or around high intensive 

use areas should at least be encouraged if not required. 

b. Mitigation of soil erosion losses. The minimization of soil erosion losses can be achieved 

through the following measures: 

o Clearing of large tract of lands especially in steep areas and during rainy season should 

be avoided; 

o Cleared areas should be adequately and promptly protected from direct rainfall and 

strong surface runoff by mulching, sodding, nets and other appropriate measures; 

o Slope stabilization measures such as ripraps, retaining walls and netting along with 

sediment traps or filters should be administered in areas subjected to clearing, 

earthmoving and similar disturbances; 

o Minimize human and equipment traffic during land preparation and planting-related 

activities to reduce soil compaction; 

o Scheduling of erosive activities during the times when the site is least vulnerable to rain 

or surface run-off-induced erosion should be encouraged; 

o Intensive land uses and land use practices must be allowed only in duly identified and 

designated areas. 

c. Mitigation of water degradation. In addition to the measures to mitigate soil erosion, the 

following are recommended to mitigate the adverse effects of various CCRB development 

programs on water resources: 

 
o Proper disposal systems for both solid wastes and wastewater should be set in place; 

o Massive IEC related to the minimization of soil erosion and water quality degradation 

must be conducted long before the implementation of intensive land uses commences; 

o Strict monitoring of water quality and all polluting activities should be pursued; 

o Waste minimization or reduction, recycling and reuse must be encouraged. 

 

4.11.4 Conclusions and Recommendations 

Based on the results of the initial impact assessment the updated CCRBs Master Plan is generally 

sound. Several impacts on the socio-economic conditions are expected to persist over the long term.  

Upon the implementation of appropriate mitigation measures, however, the adverse impacts are 

expected to be brought down to innocuous levels. 

To guarantee the environmental viability of the plan, it is recommended that full blown EIA be required 

of all proposed and other critical future projects before implementation. It is essential that a 

comprehensive EIA is undertaken to ensure that all projects conform to the standards and goals of 

this plan. It is further recommended that the monitoring of the implementation of all required measures 

stipulated under the terms and conditions of the ECC be actively pursued with utmost priority. As early 

as possible, the monitoring and evaluation system as recommended should be developed and 

implemented. This will allow the CCRBs management to quickly respond to existing and emerging 

environmental problems before its serious and irreversible consequences could ever set in.  


