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1.0 INTRODUCTION 
 
 

1.1 RATIONALE FOR PREPARING AN ENVIRONMENTAL MANAGEMENT 
PLAN FOR LAKE MAINIT 

 
Lake Mainit is the fourth largest lake in the country. It has a total area of about 
14,700 hectares and lakeshore measuring about 50 km.  The lake belongs to 
Surigao del Norte and Agusan del Norte.  It falls within the jurisdiction of the 
municipalities of Mainit, Alegria, Kitcharao, and Jabonga.  
 
The lake is known in the region for its rich fish resources. About 31 barangays in 
the four-lakeshore municipalities are dependent on the lake for food and 
livelihood.  

 
The lake is reported to be the habitat of rare fish species: the puyo or climbing 
perch and gabot.  These species are said to have become rare due to the 
introduction of new fish species.  Around the lake are habitats of other rare and 
threatened wildlife. This gives the lake and its surrounding area a high ecological 
value, prompting a proposal to declare the Lake Mainit watershed as a protected 
area under the National Integrated Protected Area System (NIPAS).  
 
The lake is very scenic. Its water has remained generally clear and clean.  There 
are various points around it that are potential tourist attractions. The Caraga 
Tourism Master Plan includes the lake area among the region’s tourism zones, 
mainly for adventure tourism and ecotourism. The municipalities around the lake 
likewise have their own tourism development plans. 

 
In the early 1990s, a consortium of local and foreign companies proposed for the 
establishment of a hydropower generating station in Jabonga.  This is to 
generate 22 MW that would augment the region’s power supply.  Should it push 
through, the project would result in the reduction of the lake’s water level by three 
meters. Moreover, a 32 km. tunnel will be cut through the Malimono range to 
discharge water from the lake to the Bohol Sea.  
 
A major road infrastructure project has been planned for the Lake Mainit area 
under the Lake Mainit Integrated Area Development Project. These are to 
provide better links among the lakeshore settlements.  A large part of the lake 
area will be opened, improving access to services, markets and urban centers. 

 
All these factors provide development opportunities to the area. Some however 
also bring threats, which could exacerbate the problems that are now being felt in 
the area. Those who have the biggest stake in the lake therefore need to 
undertake careful planning and coordinate their policies and actions, or else the 
unfortunate fate that has befallen other lakes in the country would also happen in 
Lake Mainit. The continuing siltation and pollution of rivers, loss of local species, 
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the increasing population along the lakeshore, and the constant flooding are 
signs of greater problems that may occur in the future. 
 
The decision of the two provincial governments and the municipal governments 
of Sison, Mainit, Tubod, Alegria, Kitcharao, Santiago, Jabonga and Tubay to 
bond and form an alliance provides the much-needed impetus to the sustainable 
management of the lake. This environmental management plan is to provide the 
Lake Mainit Development Alliance (LMDA), which was formalized in March 1999, 
with the framework and a common environmental management agenda/plan of 
action for the next five years.  
 
 
1.2 THE ENVIRONMENTAL PLANNING PROCESS 
 
The formulation of this environmental management plan was undertaken under 
the Lake Mainit Alliance Building Project funded by the Region 13 Local 
Government Support Program (LGSP) of the CIDA. Essentially, the project was  
a capability-building program for the 34-member Technical Working Group 
(TWG) composed of staff and officials from the LGU-members of the Alliance. 
The planning process that was adopted thus had a training component and was 
organized in such a way that hands-on activities interspersed with formal training. 
Throughout the training period, the TWG was provided guidance and technical 
assistance in the systematic conduct of environmental planning.  
 

In summary, the sequence of planning cum training activities were as follows: 
 

  Formal Training   Hands-on Activity 
 

Environmental concepts 
Environmental policies 
Watershed delineation  
Preliminary situational analysis 
        Delineation of planning area 

         Thematic mapping 
         Data collection for ecological profile by municipality 
              

Data integration and analysis 
 Visioning 
 Preliminary project ideas   
                        Presentation of analysis to SBs 

                   Validation of project ideas 
 Project Development 

Target Setting and Programming 
Preliminary Costing 
EIA 
Organizational Arrangements      Completion of thematic maps 
IEC Planning              Firming up of targets and budgets 
        Consultations with local officials 
 

    
   Review of consolidated program 
   Review of Draft Plan 
 
  
  
     Presentation to LCEs/LMDA Board 



Final Draft Report:  Environmental Management PlanPage  
 

 

3 

The watershed framework was adopted as the basis for delineating the planning 
area. Watershed refers to the area that is drained by a common river system. In 
this particular study area, it was considered appropriate to use the bigger Lake 
Mainit watershed as the planning area. That is, the delineated watershed covers 
all rivers that flow into the lake, the whole length of the Kalinawan River and all 
its tributaries.  The watershed area thus extends from Sison, Mainit and Tubod in 
Surigao del Norte down to Tubay in Agusan del Norte.  
 
The ridges of mountains serve as the natural boundaries of the watershed. 
These boundaries do not always coincide with the political boundaries thus most 
municipalities are not totally within the Lake Mainit watershed. In fact, only 76 out 
of 99 barangays of the 8 municipalities are found inside the Lake Mainit 
watershed.  See Figure 1 for the comparison between the political boundaries 
and the watershed area.  
 
The watershed approach highlights the interrelationships between the uplands 
and the lake and the coastal area.  It clearly shows that whatever happens in the 
uplands will certainly affect the lake and whatever happens to the lake will 
ultimately affect the coastal area at Tubay.  Conversely, it tells us that 
developments or problems occurring outside the watershed area will have no 
effect on the lake or on the Kalinawan river system.  
 
The watershed approach allowed the problem analysis to focus on the five 
ecozones that make up the watershed: the uplands, the lowlands (including 
settlements), the lake, rivers and the coastal area at the mouth of Kalinawan 
River.  These same ecozones were then used to categorize the proposed 
interventions. The resulting plan components are: upland management, lake 
management, river management (which includes part of the coastal zone) and 
waste management (for the lowlands).  
 
A planning period of five years was adopted, starting from the Year 2000 and 
ending in Year 2004. To prepare for full implementation, the plan provides a list 
of preparatory activities that will have to be undertaken in 1999.   
 
The main constraint or limitation encountered in preparing the plan was the non-
availability of important data and maps on the watershed area.  Important data 
gaps were on forest cover, location of tenured forestlands, location of critical 
watersheds (for irrigation and water supply), historical data on volume of fish 
catch from the lake, water quality analysis, evaluation of mining activities, and 
evaluation of garbage disposal systems.  The project had a limited time frame 
and resources to be able to conduct extensive field investigation.  Moreover, 
there was limited/irregular involvement of the key agencies, which could have 
provided vital information and technical assistance to the TWG. The TWG 
members therefore had to rely mainly on existing studies on the lake, secondary 
data that were available at the municipal level and local knowledge of key 
informants.  
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Figure  1 
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Although it is recognized that economic and environmental concerns are 
inextricably linked, the plan has been limited to environmental activities. It is 
assumed that the LGUs and the relevant line agencies will provide the necessary 
economic programs (e.g., livelihood projects for fishing and upland communities, 
infrastructure, tourism development) that would go hand in hand with the 
environmental plan.   
 
 
1.3 ORGANIZATION OF THE REPORT 
 
This document has five chapters. Chapter 1 provides the introduction while 
Chapter 2 contains the situational analysis of the Lake Mainit Watershed. The 
watershed area is characterized in terms of its bio-physical, socio-economic and 
institutional features. The analysis is capped by the problem analysis, which 
synthesizes various findings in the profile and organizes the issues into 
ecozones.   
 
Chapter 3 describes the vision and strategic directions that the TWG has crafted 
for the Lake Mainit watershed. This is followed by a discussion on the proposed 
projects in Chapter 4.  This chapter describes the process of project selection, 
the scope of each project component and sub-component and their budgetary 
requirements for the period 2000-2004.  An Annex shows the annual targets and 
budgets per sub-component and per municipality. 
 
The implementation arrangements are presented in Chapter 5.The organizational 
aspect the LMDA organization and functions, particularly that of the Project 
Management Office (PMO) which is the LMDA Board’s secretariat. An important 
part of Chapter 5 is the action plan which lists the critical and immediate activities 
that need to be undertaken in 1999 by the PMO and other actors.  
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2.0 SITUATIONAL ANALYSIS 
 
 
2.1 ECOLOGICAL PROFILE OF LAKE MAINIT WATERSHED  
 
2.1.1 Bio-Physical Features 
 
Location and Area Distribution  
 

Lake Mainit is located between 9°15’ and 9°35’ north latitude and 125°28’ and 

125°35’ east latitude. The lake and its watershed are located in the northeastern 
portion of Agusan del Norte and in the southern part of Surigao del Norte (refer 
back to Figure 1).  
 
The Lake Mainit watershed as a whole has a total land area of 87,072 ha with 
62,344 ha (72%) belonging to Agusan del Norte and 24,728 ha (28%) situated in 
Surigao del Norte. The distribution of the area by municipality is shown below: 
 
     Table 1.  Distribution of Lake Mainit Watershed by Municipality 

 
 

Province/Municipality 
 

Area Within Lake Mainit 
Watershed (Ha) 

 
% of Total 

Watershed Area 

Surigao del Norte 

 

       Sison 

       Tubod 

       Mainit 

       Alegria 

       Others (Malimono, etc.) 

                             24,728 

 

           1,310 

           4,420 

           9,772 

           6,310 

           2,916 

                  28% 

 

       1.5% 

       5.1% 

     11.2% 

       7.2% 

       3.3% 

Agusan del Norte 

 

      Kitcharao 

      Jabonga 

      Santiago 

      Tubay 

      Others (Cabadbaran, etc.) 

                             62,344 

          10,485 

          19,060 

          16,834 

            7,450 

            8,515 

                 72% 

  

     12.0% 

     21.9% 

     19.3% 

       8.6% 

       9.8% 

 
 
Lake Mainit, the fourth largest freshwater lake in the Philippines, has an 
approximate area of 14,700 ha and a 50 km stretch of lakeshore. The lake is 
almost equally divided between the two provinces. 
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Out of the total 99 barangays of the eight municipalities, 76 are found within the 
Lake Mainit watershed.  Forty of these are barangays of Surigao del Norte while 
thirty-six barangays belong to Agusan del Norte.  
 
Topography 
 
The highest points within the watershed are:  
 

Mt. Mabaho (1,823 m) in Santiago 
Mt. Kanyagtiw (1,018 m) in Sison 
Mt. Buhangin (664 m) in Mainit   
Mt. Maniayaw (644 m) in Tubod 
Mt. Min-asug (528 m) in Tubay 

 
There are three lakes found within the watershed area: Lake Pagusi in Santiago, 
Lake Mahukdan in Tubod and Lake Mainit.  The locations of the lakes are shown 
in Figure 2.  Lake Mainit is the biggest and most significant. It is considered as a 
deep lake. A study (Agusan Hydropower Project EIA) puts the deepest portion of 
the lake at 168 m.  This is found at the south end of the lake. The same study 
shows that the water depth increases rapidly from the west to the south shores. 
The lakebed slopes however are gentler in the east to north shore direction. 
 
At the western side of Lake Mainit is the Malimono Range. This narrow mountain 
range separates the lake from the Bohol Sea. The highest elevation of the range 
however is only 560 m asl. 
 
The rest of the watershed area consists of hilly areas, floodplains and water 
bodies. 
 
Drainage System 
 
The drainage system of the Lake Mainit watershed is composed of two major 
parts. The upper part consists of the lake and all the rivers and creeks that flow 
into it. The lower part covers the Lake Kalinawan River system, which drains the 
lake. This portion extends from the mouth of the lake down to its sea outlet.  
 
As shown in Figure 2, there are 28 rivers and creeks that flow into Lake Mainit. 
These rivers and creeks are listed in Table 2. 
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Table 2.   Tributaries of Lake Mainit 
 

 
Name of River/Creek 

 
Location (Municipalities) 

  1.  Mayag River Sison and Mainit 

2. Magpayang River/Hubasan River/ 

Tubod Creek  

Tubod and Mainit 

  3.   Timamamana Creek Tubod 

  4.   Pingaping Creek Tubod 

  5.   Tigbawan River Mainit 

  6.   Tapian River Mainit 

  7.   Tagbuyawan River Mainit 

  8.   Agong-ongan River Mainit 

  9.   Mainit River  Mainit 

 10.  Bitan-ag River Mainit 

 11.  Dayano Creek Mainit 

 12.  Tagayan River Mainit 

 13.  Payanasa River Mainit 

 14.  Mantiaco River Alegria 

 15.  Alimpatayan River Alegria 

 16.  Kandiis River  Alegria 

 17.  Mamkas River/Kitcharao Creek Kitcharao 

 18.  Anibongan Creek Kitcharao 

 19.  Jaliobong Creek Kitcharao 

 20.  Gamoton Creek Kitcharao 

 21.  Kanalig Creek Kitcharao 

 22.  San Roque Creek (Baleguian River) Kitcharao 

 23.  Lambog Creek (Baleguian River) Kitcharao 

 24.  Silopan Creek (Baleguian River) Jabonga 

 25.  Mayagda Creek Jabonga 

 26.  Baligyan Creek Jabonga 

 27.  Kuyago Creek Jabonga 

 28.  Puyo River Jabonga 
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Insert Figure 2  
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The Kalinawan River in turn drains Lake Mainit. This 29-km river meanders over 
a floodplain, with its features and uses changing along its course. Extensive 
marsh and backwater areas also drown the first two kilometers of the Kalinawan 
River, which seems to indicate that the lake level is now higher than the ground 
level. More backwater areas are found when the river reaches Lake Pagusi, 
which is 7 km downstream.  
 
There are about 7 rivers and creeks that flow into Kalinawan River (see list in 
Table 3).  At the point of confluence with the Aciga River, the Kalinawan River 
becomes shallow and braided. This could be due to the high sediment load of the 
Aciga River. The Kalinawan River is constricted at this point and becomes 
unsuitable for navigation. It becomes deeper and more navigable as it reaches its 
mouth in Tubay.    
 
    Table 3.  Tributaries of the Kalinawan River 
 

 
Name of River/Creek 

 
Location (Municipalities) 

 
 1.   Bangonay River 

 
Jabonga 

 
 2.   Aciga River 

 
Santiago 

 
 3.   Jagupit Creek 

 
Santiago 

 
 4.  Ginuyuran Creek 

 
Santiago 

 
 5.  Maraput Creek 

 
Tubay 

 
 6.  Minusuang Creek 

 
Tubay 

 
 7.  Kinahiloan River 

 
Tubay 

 
 
The delineation of the sub-watersheds of the different river systems is also 
shown in Figure 2. It will be noted that Puyo River (Sub-watershed No. 10) is the 
biggest sub-watershed, encompassing three municipalities. The Puyo River used 
to be a major tributary of the Kalinawan River. The river has since then split into 
two. The major branch, the Puyo River, now discharges water directly into Lake 
Mainit while the other branch (Bangunay River) exits into the Kalinawan River.  
 
Land Classification and Uses 
 
About 75% of the total area of the watershed is classified as forestlands while the 
rest are A and D areas. See Figure 3 (Land Classification Map).  
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Figure 3 
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It was reported that old growth forests still exist in Alegria, Jabonga and Santiago 
(see Figure 4). Second growth forests are found in patches in Sison, Tubod, 
Kitcharao, Santiago, and Jabonga.   
 
Large areas of forestlands, primarily the hillslopes are being used for agriculture. 
These are planted mainly with coconuts, bananas, rootcrops, corn and other 
upland crops. 
 
Considered as protection areas in forestlands are the old growth forests, areas 
with very steep slopes (> 50%) and very high elevation (1,000 m asl). Refer 
again to Figure 4. Also considered as protection areas are 20 - 40 meters 
easement on both sides of riverbanks and a 40-meter easement from the lake. In 
Alienable and Disposable areas, the protection areas cover about 1,800 ha of 
irrigated lands. These are found mainly in Jabonga, Kitcharao, Tubod and Mainit. 
 
There are about 21,461 hectares of forestlands that are now covered by tenurial 
instruments: one Certificate of Ancestral Domain Claim (CADC) four Community-
Based Forest Management Agreements (CBFMA) and 1,200 Certificate of 
Stewardship Contract (CSC). Another CBFM project covering 2,171 hectares has 
yet to be issued a tenurial instrument. The location and coverage of these 
projects are summarized in Table 4.  These data indicate that about 67% of 
forestlands are open access areas. This means that 67% of the watershed’s 
forestlands are not under any form of forest management.    
 
Table 4.  Types and Coverage of Tenurial Instruments Issued in Lake Mainit 

Watershed 

Program Project Location Tenurial 
Instrument 

Date of 
Award 

Area 

Ancestral Domain 
Management 
Program (ADMP) 

Jabonga  and Santiago CADC for 
Manobos and 
Mamanwas 

06/04/98 6,972 ha 

CBFM-Forestry 
Sector Program 
(FSP) 

San Pablo and Bunga, 
Jabonga (also covers 
Brgys. San Vicente, San 
Jose, and Magdagooc) 
 

Proposed for 
CBFMA 

Pending 2,171 ha 
(includes area 
outside the 
Lake Mainit 
watershed)  

CBFM-Natural 
Resources 
Management 
Program 
(NRMP)/FSP  

Maraiging, Jabonga CBFMA  11/25/98 2,600 ha 

CBFM-NRMP Zapanta Valley,  
Bangayan, Kitcharao 

CBFMA 12/22/98 4,441 ha 

CBFM-FSP (ADB II)  San Isidro and  
Mahayahay, Kitcharao 

CBFMA 12/22/98 2,685.5 ha 

CBFM-FSP (ADB II) Camp Edward and 
Budlingin, Alegria 

CBFMA 09/08/98 876.36 ha 

ISF All municipalities except 
Sison 

CSC Various 
date 

3,885.99 
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Insert Figure 4 (Protection Areas) 
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Soils 
 
Five soil type series are found in the watershed area. The soil conditions in the 
sloping areas are not conducive for agriculture while soils in the plain areas are 
richer and suitable for crop production. The general characteristics of the five soil 
types are described in the table below. 
 
Table 5.  Soil Types in the Lake Mainit Watershed 

 
Soil Series 

 
General Location 

 
Characteristics 

 
Malalag 

 
Entire western hilly section of 
the watershed 

 
Shallow subsoil, slow permeability, 
fine textured, low in fertility, very 
erodible due to excessive runoff, 
soil pH is 6. 

 
Kitcharao 

 
Eastern shore of Lake Mainit 

 
Soil depth of 90 cm, clay loam, 
highly permeable, moderately 
fertile, soil pH of 6.9, ideal soil for 
any type of crop. 

 
San Manuel 

 
Small nearly level area on the 
eastern shore of Lake Mainit 

 
Soil depth of 25-110 cm, moderately 
rapid to very rapid permeability, 
good drainage, soil pH is 6.1, ideal 
for lowland rice when there is 
adequate supply of water. 

 
Bolinao 

 
In steep eastern and 
southeastern shores of Lake 
Mainit 

 
Soil depth of 40-80 cm, moderate to 
slow permeability, which underlies 
weathered limestone and hard 
limestone rock. Covered with 
secondary forests and patches of 
coconut and banana plantations. 

 
Sison 

 
Northern shore of Lake Mainit  

 
Soil depth is 70-100 cm, moderate 
to slow permeability, composed of 
loamy sand and volcanic materials, 
soil pH is 6.2, deficient in nitrogen 
but contains high levels of 
phosphorous and potassium. Mostly 
covered with various agricultural 
crops.  

 
 
Flora and Fauna 
 
The EIA study for the Agusan Hydropower Project provides a comprehensive 
account of the flora and fauna found in the Lake Mainit watershed. The dominant 
vegetation, both terrestrial and aquatic, in various ecological zones are shown in 
the transect in Figure 5.  
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Figure 5 
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The study shows that there is a total of 219 plant species distributed in 84 genera 
and 78 families. Of these, 63 species are considered rare. Seven of these 
species are endemic to the country. See Table 6 below. 
 
    Table 6.   Rare Plant Species in the Lake Mainit Watershed that are Endemic 
                        to the Philippines 
 

 
Common Name 

 
Local Name 

 
Scientific Name 

 
Rattan/climbing 
palm 

 
Kayapi/uway 

 
Calamus merrillii 

 
Erect palm 

 
Pugahan 

 
Caryota mmphiana subsp. 
Philippinensis 

 
 

 
 

 
Ervatamia pandacaqru 

 
 

 
Niog-niogan 

 
Ficus pseudopalma 

 
 

 
Batuan 

 
Garcinia garciae 

 
Fire orchid 

 
 

 
Renanthera philippinensis* 

 
 

 
 

 
Vanda hookeriana* 

            * Rare and endangered 
 

Twenty-one species of birds have also been identified in the area, eight of which 
are considered rare.  These are: 
  

• Mindanao scoop owl  

• Mindanao savanna nightjar 

• Mindanao Himalayan swiftlet 

• Mindanao forest kingfisher 

• Mindanao bush lark 

• Mindanao mountain tailor bird  

• Mindanao strong-billed shrike 

• White breasted eagle 
 

Local also considered the oriol or kulihaw among the rare bird species. 
 

Among the mammals, amphibians and reptiles that are now rarely observed in 
the area are the common monkeys (Macaca fascicularis), wild pigs (Sus 
philipinensis), bats, crocodiles, cobra, Philippine python, and dahong palay. The 
habitats of these animals have been significantly altered by man thus the 
disappearance of these species from the area.  
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Among the fish species, which have also become rare are the puyo or climbing 
perch (Anabas testudineus) and the gabot (Rasbora sp). The decrease in their 
population is attributed to the introduction to the lake of hito, tilapia and carp in 
the 1960s. 
 
Climate, Rainfall and Temperature 
 
The climate in the area is of climatic type II, which means that there is no definite 
dry season. Rainfall is distributed throughout the year but the maximum rain 
period is very pronounced from November to February. 
 

The mean annual temperature in the watershed area is 27.4°C.  The difference in 
temperature between the summer months and the cold months of December to 
February is less than 5 degrees. 
 
Hazards 
 
The Philippine Fault lies along the Malimono ridge (see Figure 6). The Malimono 
ridge, in fact, is regarded as a pressure ridge associated with the fault. 
Earthquakes are often felt in the area and this can be attributed to the fault.  In 
1979, the area experienced a high magnitude earthquake, with its epicenter 
located in Jabonga. 
 
Located in Mainit is Mt. Buhangin, a dormant volcano. There is no available 
record on the last volcanic activity in the area.  
 
The watershed area is in the typhoon belt. It is exposed to about seven percent 
of the typhoons that hit the country every year. During these typhoons and heavy 
rains, flooding occurs in some lakeshore barangays of Mainit, Alegria, Kitcharao, 
and Jabonga. The points of confluence of the Kalinawan and Aciga Rivers as 
well as the mouth of Kalinawan River in Tubay are also flood prone areas.  The 
annual flooding adversely affects the rice lands and other agricultural areas that 
surround the lake and that are found along the Kalinawan River. 
 
The very steep slopes found in the western and eastern shores of Lake Mainit 
are highly erodible.  In fact, landslide scars are already evident in the south of 
Jabonga.  Deep gullies and landslides along logging roads have also been noted 
in the western shore of the lake. 
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Figure 6 
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2.1.2  Socio-Demographic Features 
 
The total population of the eight municipalities as of 1995 is 119,878.  The 
population of the eight municipalities has been growing, during the period 1990-
1995, at an average annual rate of 1.62%.  Of the eight, Santiago has the highest 
average annual growth rate (4.45%) closely followed by Alegria (4.22%).  The 
population of Tubod registered a decrease, by an annual average of 1.56%, due 
mainly to the closure of the mining operations of SURICON Mining Corporation.  
 
Table 7.   Population and Households by Municipality: 1995 Census 
 

 
 

Municipality 

 
  

Male 

 
 

Female 

 
Total 

Population 

 
Total 

Households 

 
Ave. Annual 
Growth Rate 

(1990-95) 
 
Sison 

 
      4,622 

 
     4,231 

 
     8,853 

 
     1,651 

 
       1.41 

 
Tubod 

 
     5,270 

 
     5,048 

 
   10,318      2,022 

 
     (1.56) 

 
Mainit 

 
    11,047    10,733 

 
   21,780 

 
     4,090 

 
      0.26 

 
Alegria 

 
      5,881 

 
    5,883 

 
   11,764 

 
     2,091 

 
      4.22 

 
Kitcharao 

 
      7,508 

 
    7,171 

 
   14,679 

 
     2,681 

 
      1.34 

 
Jabonga 

 
     10,336 

 
    9,860 

 
   20,196 

 
     3,884 

 
      1.70 

 
Santiago 

 
      7,660 

 
    7,956 

 
   15,616 

 
     2,411 

 
      4.45 

 
Tubay 

 
      8,638 

 
    8,034 

 
   16,672 

 
     2,935 

 
      1.87 

 
          Total 

 
    60,962 

 
  58,916 

 
 119,878 

 
   21,765 

 
      1.62 

Source: NSO 1990 and 1995 Census 
     
 
These municipalities have a total of 99 barangays but as indicated earlier, only 
76 of these are within the Lake Mainit watershed. Note that even the town center 
of Sison is found outside the watershed area. The distribution of the barangays 
are shown in the map in Figure 7 and summarized in Table 8.  Refer to Table 24 
at the end of this chapter for the listing and profile of these barangays.  
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Insert Figure 7: Location of barangays 
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Table 8.   Barangays Located Within the Lake Mainit Watershed, Number and 1995 
Population 

 

 
Municipality 

Total No. of 
Barangays 

Barangays in Lake Mainit Watershed 

Number Population Households 

Sison           12             3          1,062           198 

Mainit           21           21        21,780         4,090 

Tubod             9             9        10,313         2,058 

Alegria           12             7          6,942         1,272 

Kitcharao             9             9        14,679         2,681 

Jabonga           15           11        16,795         3,109 

Santiago             8             8         15,616         2,411 

Tubay           13             8         12,722         2,232 

        Total           99           76         99,909 18,051 

Note:  Not included above are about 8 barangays of Cabadbaran. 
 
The 76 barangays have a total population of 40,097 and total households of 
7,618. These constitute 33% and 35% of the total population and households, 
respectively, of the eight municipalities. Mainit has the greatest stake in the 
watershed area as all its 21 barangays are within the watershed and it has the 
highest population among the eight. 
 
The population aged 15-64 years old serves as the potential labor force in the 
eight municipalities. Of its total population, the eight municipalities have about 
55% of its population belonging to this age range. Again, Mainit has the most 
number of populations in the age group followed by Jabonga.   
 
Table 9.  Population Aged 15-64, by Municipality: 1995 
 

 
Municipality 

 
Male 

 
Female 

 
Total 

Percent of 
Population (%) 

Sison         2,486          2,283           4,769          53.9 

Mainit         5,993          5,723         11,716          53.8 

Tubod         2,970          2,870           5,840          56.6 

Alegria         3,251          3,172           6,423          54.6 

Kitcharao         3,990          3,800           7,790          53.1 

Jabonga         5,666          5,292         10,958          54.2 

Santiago         4,464          4,172           8,636          55.3 

Tubay         4,836          4,385           9,221          55.3 

          Total       33,656        31,697         65,353          54.5 
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The major ethno-linguistic groups in the area are Cebuano, Boholano, 
Surigaonon, and Leyteno.  The main dialects spoken in the municipalities of 
Agusan del Norte are Cebuano/Visayan and Boholano while in Surigao del 
Norte, the common dialects are Surigaonon and Cebuano/ Visayan. 
 
The major indigenous peoples are the Mamanwas (Kongking) who are found in 
all the municipalities and the Manobos who are located mainly in Santiago. The 
Mamanwas can be found in scattered clusters.  They used to be nomadic 
hunters and gatherers.  They have since settled in the lowlands and hills and are 
mainly into the farming of rootcrops and rice.  
 
The majority of the populations are Roman Catholics. Other religions with 
significant following are the Aglipay Church, United Church of Christ in the 
Philippines and the Iglesia ni Kristo.   
 
Given the literacy rates of five municipalities (see table below), it can be safely 
assumed that the literacy rate in the watershed area is about 90%.  
 

Table 10.  Literacy Rates per Municipality, various years 
 

Municipality Literacy Rates (%) 

    Sison                 85.6 

    Mainit 95.28 

    Tubod                 82.3 

    Alegria                 85  

    Kitcharao                 92.57 

    Jabonga                 90.24 

    Santiago                 92.24 

    Tubay                 94.0 

                  Average                 89.7 

 
 
All the municipalities have pre-schools, elementary and secondary schools. All 
the barangays inside the watershed have at least an elementary school. Those 
who wish to pursue secondary education will need to go to the municipal center.  
Those pursuing higher education go to the tertiary schools in Mainit, Kitcharao 
and Tubay or to colleges and universities located in Surigao City and Butuan 
City.  
 
All municipalities have health stations and health centers. Only Mainit, Kitcharao 
and Jabonga however have hospitals. Of the 76 barangays within the watershed, 
33 are reported to have no barangay health facilities. See Table 24 for the profile 
of these barangays. 
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The reported the ten leading causes of morbidity in the eight municipalities, as 
reported for various years are summarized in Table 11. It will be noted that some 
of the causes, such as diarrhea (in Sison, Tubod, Mainit, Alegria, Santiago), 
malaria (in Tubod, Alegria, Santiago, Tubay), schistosomiasis (Tubod, Alegria, 
Jabonga), and skin diseases (Mainit) can be related to poor water quality and 
sanitation.  
 
Table 11.  Ten Leading Causes of Morbidity, by Municipality, Various Years  
      

 
Ra
nk 

 
Sison 

 
Mainit 

 
Alegria 

 
Tubod 

Kitcharao 
(1998) 

 
Santiago 

 
Jabonga 

Tubay 
(1998) 

 
1 

 
Bronchitis 
 

 
Influenza 

 
Bronchitis 

 
Influenza 

 
Diarrhea 

 
Bronchitis 

 
Pneumonia 

 
Bronchitis 

 
2 

 
Influenza 
 

 
Schistoso-
miasis 

 
Diarrhea 

 
Bronchitis 

 
Bronchitis 

 
Diarrhea 

 
Cardio- 
Vascular 
Diseases 

 
Diarrhea 

 
3 

 
Diarrhea 
 

 
Pneumonia 

 
Influenza 

 
Pneumonia 

 
Demitasses 

 
Influenza 

 
Neo plasa 

 
Influenza 

 
4 

 
Heart 
Disease 

 
Chicken pox 

 
Pneumonia 

 
TB 

 
Hyper-acidity 

 
Pneumonia 

 
TB 
Pulmonary 
 

 
Hypertension 

 
5 

 
TB all forms 

 
Diarrhea 

 
Schisto-
somiasis 

 
Diarrhea 

 
Pneumonia 

 
Schisto-
somiasis 

 
Liver 
Disease 
 

 
TB/ 
Respiratory 
diseases 

 
6 

 
TB 
Respiratory 

 
TB/ 
Respiratory 
Diseases 
 

 
TB 

 
Schisto- 
Somiasis 

 
Parasitism 

 
TB (all 
forms) 

 
Septicemia 

 
Chicken pox 

 
7 

Chicken 
Pox 

 
Measles 

 
Malaria 

 
Chicken 
Pox 

 
Acute 
Tonsillitis 

 
Malaria 

 
Kidney 

 
Measles 

 
8 

 
Dysentery 
(all forms) 
 

 
Bronchitis 

 
Head 
Diseases 

 
Measles 

 
Lympho-
denitis 

 
Heart 
diseases 

  
Malaria 

 
9 

 
Hepatitis 
 

 
Leprosy 

 
Measles 

 
Heart 
Diseases 

 
Tension 
headache 

 
Measles 

  
Disease of the 
heart 

 
10 

 
Gastritis 
 
 

 
Heart 
Diseases 

 
Chicken 
Pox 

 
Malaria 

 
Schisto-
somiasis 

 
Chicken 
pox 

  
Pneumonia 

 
 
Large percentage (82.32%) of households in the eight municipalities had access 
to water supply (see Table 12).  In Alegria and Kitcharao, however, the total 
households with access to water are less than half of their total households.  
 
Except for Alegria and Tubay, all the town centers are being served by Level III 
water systems.  Alegria has Level I systems in its town center while Tubay has a 
Level II system.  These two municipalities, like Kitcharao, are dependent mainly 
on groundwater resources. 
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Table 12.  Households with Access to Water Supply, by Type of System 
 

 
Municipality 

Total Households Directly Served  
% of Total 

HH 
Level II Level II Level III Total HH 

Sison         58        826        459     1,343     81.47 

Mainit       985     1,471     1,249     3,705     90.59 

Alegria       420        160         -        580     27.74 

Tubod       210        421     1,473     2,104     87.70 

Kitcharao       285        385        390     1,060     40.80 

Jabonga    1,334     2,200        300     3,834   100.00 

Santiago       331     1,100     1,000     2,431     90.00 

Tubay    1,490     1,371         -     2,861     97.15 

         Total    5,113     7,934     4,871    17,918     82.32 

 
 
2.1.3 Economic Sectors  
 
The major economic activities in the eight municipalities are agriculture and 
fishing from the lake, rivers or sea.  The other economic sectors are mining, 
industries and business. With the plans to develop the area as a tourism 
destination, tourism could become an important sector in the future.   
 
Agriculture 
 
Agriculture is the predominant source of income in all the municipalities. As can 
be seen in Table 13, the primary agricultural product in the watershed area is 
rice, coconut, and banana. Other important products in the area are rootcrops, 
vegetables, corn, and abaca.  
 
Table 13.  Major Agricultural Products in Lake Mainit Watershed, by Municipality  
 

Municipality Primary Agricultural Product Other Products 

Sison Rice and coconut  Rootcrops, banana and abaca 

Mainit Rice and coconut (copra) Corn, rootcrops, banana, coconut 
byproducts (lumber, coco shells) 

Tubod Rice and coconut Rootcrops, vegetables, plantation 
crops 

Alegria Rice, coconut and banana Rootcrops and vegetables 

Kitcharao Rice, coconut, banana Rootcrops, vegetables 

Jabonga Coconut Corn, rice and banana 

Santiago Coconut Rice, corn, rootcrops 

Tubay Banana, coconut, corn  

 
 
There are about 1,770 hectares of irrigated lands within the watershed area. 
Most of these are found in Kitcharao, Tubod and Mainit.  Table 14 provides a list 
of the 21 existing irrigation projects and the rivers (sources of irrigation water) 
that need to be protected and managed in order to sustain rice production.  
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Table 14.   Existing Irrigation Systems Within Lake Mainit Watershed 
 

 
Municipality 

 
Irrigation System 

Area 
Coverage (Ha) 

Source of Irrigation Water 

Jabonga Cuyago CIS 30 Salayaon Creek/Kuyago Creek 

Baleguian CIS 90 Baligyan Creek 

Maraiging CIS 30 Baligyan Creek 

Kitcharao Jaliobong CIS 120 Jaliobong Creek 

Pangi-Canaway CIS 53 Canaway Creek 

Anibongan CIS 85 Lambog Creek and waterfall 

Mankas-Mahayahay CIS 30 Mamkas River 

Kitcharao CIS 85 Mamkas River 

Santiago Mataglap CIS 50 Aciga River 

Tubod Tubod CIS 64 Tubod Creek 

Marga CIS 100 Tubod Creek 

Tubod SWIP 45 Tubod Creek 

Tumamana SWIP 106 Tumamana Creek 

Mainit Cantugas CIS 40  

Dayano CIS 52  

Tigbawan CIS 100 Tigbawan River 

Magpayang CIS 195 Magpayang River 

Mayag CIS 320 Mayag River 

Mabitan CIS 90  

Tagayan CIS 32 Tagayan Creek 

Siana CIS 54  

Alegria Brgy. San Pedro 25 Lumondo creek 

Brgy. Alipao 60 Candiis creek 

Brgy. San Juan 30 Alimpatayan creek 

Santiago Brgy. Aciga 50 Aciga River 

Tubay Brgy. Sta. Ana 40 Spring, creek 

 
An analysis done on the role of women in agriculture shows that except for land 
preparation which is done mostly by men, women work side by side with men in 
all stages of crop production, from planting to harvesting to marketing.  
 
Fishing 
 
There are 50 barangays within the watershed, which are dependent on fishing. 
Thirty-one of these barangays fish in the lake, fourteen are dependent on rivers 
while five are into marine fishing. The distribution of the fishing barangays by 
municipality is in Table 15.  
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 Table 15.  Fishing Dependent Barangays Within the Watershed, by Municipality  
 

 
Municipality 

No. of Brgys. in Watershed  Dependent on Fishing 

Lake River Marine 

Sison               1  

Mainit              10 2  

Alegria              7   

Tubod                1  

Kitcharao              9   

Jabonga               8             2 4 

Santiago                           3  

Tubay              8              5 

       Total            34           17              5 

    

 
Lake Mainit and Kalinawan River are the important fishing areas although there 
are also significant fishing activities in Lake Pagusi, Lake Mahukdan in Tubod 
and Mayag River in Sison. The Kalinawan River estuary in Tubay is not used for 
fishing as much as the other sections of Tubay’s coastal area.  
 
It is estimated that there are 2,000 full-time fishers in the lake while there are 500 
fishers in the Kalinawan River. The average daily catch from the lake is 
estimated at 5,000 kg.  Fishing is done for both cash and for subsistence. Fresh 
fish (tilapia, carp, pidianga, and eel) are sold in markets or to fish dealers who 
then bring the fish to other towns and villages. The smaller fish and shrimps are 
usually dried.  
 
The following fishing gears are commonly used in lake and river fishing:  
 

• hook and line 

• small wire mesh fish traps (for tilapia) 

• gill nets 

• large seines used for smaller fish (pedianga, bugwan, shrimp) 

• small crab traps 

• spears 

• bobo/bayantak 
 
Fish pens and fish cages are found in Alegria.  Use of fine mesh nets, electricity 
and poisonous substances are the common illegal fishing methods that are being 
used.  “Pahubsanay” or draining the river to make it shallow enough for electric 
fishing is also practiced.   
 
It has been indicated in a study that fishing gears used in the area have not 
changed much through the years. Many of the fishermen still cannot afford to buy 
bigger nets. Meanwhile, the fish catch volume is said to have decreased through 
time. Some local fish species have diminished significantly and replaced by new, 
introduced species such as tilapia and carp.  
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It is in the fishing sector that a clear separation of roles by gender is more 
apparent. Men mostly do fishing while women do the selling, drying and repairing 
of nets. The few women who actually do the fishing, do so mainly for 
subsistence. 
 
Business and Industries 
 
Among the eight municipalities, Mainit, Alegria, Kitcharao and Tubod are 
considered as the centers of business/commerce and industries.  Compared to 
the others, there is at present a higher concentration of service and trading 
establishments, and small industries in these municipalities.  Tubay may join their 
rank later as it has been identified as the site of the proposed agro-industrial 
center of the region, the Tubay Agri-Processing Center (TAPCEN). 
There are at present no big industries within the watershed area. The more 
important processing industries found in the area are listed below.  
 
Table 16.   Types of Processing Industries in Lake Mainit Watershed, as of 

February 1999 
 

 
Municipality 

 
Location (Brgy) 

Name of 
Establishment 

Type of 
Industry/Product 

 
Mainit 

Quezon  Food processing 

 
Kitcharao 

 
Animbayon 

Kitcharao Marble Marble 
processing, lime 

San Roque, Mindanao Stone 
Classic, Inc. 

 
Marble processing 

Poblacion Mindanao Craft Master 
Enterprises 

 
Marble processing 

Santiago Jagupit   Food processing 
(kaong) 

Curva  Lime, charcoal 

E. Morgado  Ginger powder 

Sison Mayag  Rice and corn 
mills 

Mayag and Gacepan  Rattan furniture 

Jabonga   Rice mills 

Furniture  making 

Alegria  Individual households Tambo broom 
making 

Tubay Dona Rosario AMS Cannery Corp. Fish processing 

 
The business sector has a high female participation rate. Women are usually 
responsible for running local markets, tending stores and managing small 
establishments.  
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Mining 
 
The watershed area is reported to have gold, limestone, marble, copper, silver 
and coal deposits. There are no large scale mining activities in the area. Small-
scale gold mining is ongoing in 16 barangays, particularly in the gold rush areas 
in Santiago.  Refer to Figure 8 for the location of mining activities. 
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Figure 8 
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Table 17.  Types of Minerals Present and Ongoing Mining Activities, by 
Municipality 

 

 
Municipality 

 
Barangay 

Minerals  
Present 

Ongoing Mining 
Operations 

Area 
Covered 

(Ha) 

Mainit  Copper None  

 Silver None  

Alegria Alipao Gold Tunneling 15 

San Pedro Gold Tunneling 5 

Kitcharao San Isidro Limestone By open-cut method 20 

Poblacion Limestone By open-cut method 5 

San Roque Marbleized 
limestone 

By open-cut method 42.5 

Anibongan Marbleized 
limestone 

By open-cut method 10.0 

Jabonga Bangonay Gold Tunneling  

Santiago E. Morgado Gold Tunneling  

San Isidro Gold Tunneling  

 
 
The DENR’s Mines and Geo-Sciences Bureau (MGB) is presently processing the 
five applications for Mineral Production Sharing Agreements (MPSAs).  These 
are listed below and also shown in Figure 8. 
 
Table 18.  Mineral Production Sharing/Lease Agreement Applications (as of June 

1998) 
 

 
Municipality 

Name of MPSA/Lease 
Applicant 

Mineral for 
Exploration 

Area Coverage 
(Ha) 

Kitcharao Kitcharao Marble and 
Aggregates 

Limestone        120 

Santiago Manila Mining Corp. Gold     5,000 

 Basiana Mining Exploration 
Corp. 

Gold     1,539 

 Meltiades Spandonis Gold        500 

 Payas Mining Corp. Gold     5,000 

Source:  Provincial Mining Regulatory Board (PMRB), Agusan del Norte 
 

 
Tourism 
 
Lake Mainit, being ecologically unique and rich in aquatic resources, is 
considered as one of the eco-tourism attractions of the region. The Lake is very 
scenic and the lake waters are clean so they can be used for swimming, sports 
fishing and other water sports.  Aside from the lake, the area has other natural 
attractions that can be explored for development. 
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The Caraga Tourism Master Plan has identified the Lake Mainit area as a 
tourism sub-zone of the region and has proposed to fast track the development 
of its natural assets and the necessary facilities. Under the plan, the development 
of the following sites is to be given priority: 
 
 
Table 19.  Priority Tourism Development Areas: Lake Mainit Tourism Sub-Zone 
 

Proposed  Development Location 

Mt. Maniayaw Ecotourism Park Tubod 

Lake Mainit Shoreline Alegria, Kitcharao, Jabonga 

Eco-Park and View Deck Kitcharao 

Fishlodge and Restaurant Kitcharao 

Tagbabayong Falls Tubay 

Taginis, Magdagooc and Mayuda Falls Jabonga 

Source:  Caraga Tourism Master Plan 
 
 
The municipality of Kitcharao has formulated its own eco-tourism plan, with 
assistance from the LGSP.  It proposes for the establishment/development of the 
following: 
 

• Mangape and Anibonga Islets  

• Busay Park and Orchidarium  

• Fish Sanctuary  

• Bird Sanctuary  

• Sogod-Usa-usa-Tabonan Beachfront  

• Anibongan Spring  

• Panlangagan and Anibongan Caves  

• Malacanang Park  

• Lake Mainit Viewing Deck  

• Sports Fishing and Other Lake-Based Recreational Activities  

• Kitcharao Cultural Museum  
 
The Master Plan is undergoing the approval process. Once approved, the plan 
will provide the basis for securing implementation fund, from both local and 
national and external sources.  
 
The other municipalities have also identified their own tourism areas, which 
include:  
 
Jabonga: Tree Park, Orchidarium and Bird Sanctuary 
Tubod: Songcoy Cold Spring  
Sison: Mayag Mountain Resort 
Santiago: Mapaso Hot and Cold Springs  
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Mainit Mapaso Hot Springs  
 Mainit Water Park 
 Togonan Waterfalls 
 Candiis Beach 
Alegria: Pungtod Hot Springs  
 Bualingin Waterfalls 
 
The location of some of these tourism potential areas is shown in Figure 9. 
 
Forestry and Forest Resource Utilization  
 
Until 1997, a TLA, the Mainit Logging Company (MALDECO) was operating 
within the watershed area.  The TLA covered parts of Jabonga, Santiago and 
Kitcharao.  Until the early 1980s, the Mainit Lumber also had a timber concession 
in the eastern part of Jabonga.   
 
The only IFMA in the area, the Titans Fraternity, Inc. was cancelled on January 
13, 1997.  The IFMA covered 100 ha in Brgy. Tagpangahoy, Tubay.  
 
There are therefore no industrial forestry activities within the watershed. The only 
ongoing reforestation and plantation development efforts are those being carried 
out in CBFM areas and by LGUs.  These are listed below:  
 

Kitcharao 554 ha for reforestation under CBFM 
Jabonga  1,950 ha (CBFM refo target which however includes areas 

outside the watershed) 
Santiago  550 ha (includes rattan plantation of LGU) 
Tubay  650 (CBFM) 
Alegria 100 ha for refo under CBFM 

 Mainit  290 ha (DENR) 
 
Rattan gathering is the major forest utilization activity in Brgy. E Morada in 
Santiago. Rattan is used mainly in furniture making.  
 
2.1.4 Infrastructure and Other Facilities  
 
Road System 
 
The national highway traverses the watershed area and connects the town centers 
of Santiago, Kitcharao, Alegria, Tubod and Sison. The town centers of Tubay, 
Jabong and Mainit are joined to the national highway by provincial roads.  There are 
regular bus and jeepney trips between Butuan City and Surigao City so movement 
of people and goods along the length of the Lake Mainit watershed is relatively easy. 
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Figure 9 
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The two provincial governments have been closely coordinating with the NEDA 
for the sourcing of funds for the construction and rehabilitation of national, 
provincial and barangay roads identified under the Lake Mainit Integrated Area 
Development Project (LMIAD). The said project has been proposed for inclusion 
under OECF funding. When implemented, the road system within the watershed 
area would be as shown in Figure 10.   
 
Not all barangays within the watershed area however are accessible by road. 
Those barangays with no road access are:   
 

• Brgy. Ima of Sison 

• Brgys. Beltran, Balegerian, San Pablo and Bunga of Jabonga 

• Brgy. Animbayon and San Isidro, Kitcharao 
 
Communication Facilities 
 
Telephone facilities are available through Telecom “tawag” stations and private 
telephone and telegraph companies found in some municipalities. Radio 
communication facilities are available in all LGUs thus inter-LGU communications is 
fast.  
 
Electricity 
 
Electricity is available in all the municipalities. Of the 76 barangays within the 
watershed, there are 10 barangays (in Sison, Alegria, Kitcharao, Jabonga, and 
Tubay) with no access to electricity.  
 
 
Table 20.    Barangays Within the Watershed With Electricity, as of 1999 

 
Municipality 

No. of Barangays  
in Watershed 

No. of Barangays in 
Watershed with Electricity 

Sison 3 2 

Mainit 21 21 

Tubod 9 9 

Alegria 7 4 

Kitcharao 9 8 

Jabonga 11 8 

Santiago 8 8 

Tubay 8 6 

         Total 76 66 

 
 
The municipalities draw their power supply from the Agus grid, which is operated 
by the National Power Corporation in Iligan City.   
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Figure 10 
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In the early 1990s, the Agusan Power Corporation (APC) proposed for the 
establishment of a small hydroelectric generating station in Lake Mainit. The 22 
MW that it will generate is designed to augment the region’s power supply. The 
project comprises of the following: 
 

• An intake structure located at the western shore of Lake Mainit north of 
Jabonga 

• A 3.2 km headrace tunnel cutting below the Malimono Ridge which separated 
Lake Mainit from the Bohol Sea 

• A surge tank and two 3500 mm diameter steel penstocks at the outlet of the 
headrace tunnel 

• A surface powerhouse containing the hydraulic generating equipment within 
the barangay of Magdagooc along the Bohol Sea 

• four tailrace culverts extending 150 meters into the sea discharging the plant 
flow 

• A 10 km transmission line between Magdagooc and NPCs existing grid. 
 
The proposed project would mean a three-meter drawdown of the normal 
elevation of Lake Mainit. During the rainy season, however, it is expected that the 
lake will be recharged, as flows into the lake exceed the discharge capacity of 
the power plant.  This project has already been granted an Environmental 
Compliance Certificate by the DENR. The project has not been implemented 
since the National Power Corporation is not in the position to buy electricity from 
the APC in view of the excess supply from the Lanao grid.  
 
Garbage Collection and Waste Disposal 
 
Table 21 summarizes how garbage is disposed of in the 8 municipalities. It will 
be noted that only four (i.e., Sison, Mainit, Alegria and Santiago) have organized 
garbage collection systems and established dumpsites. Unlike the three other 
municipalities, the dumpsite of Alegria is used mainly for garbage collected from 
the market and commercial center. Wastes from individual households are 
disposed of in individual garbage pits.  Although Sison has a garbage collection 
system, the three barangays, which are within the Lake Mainit watershed are not 
covered by it.  
 
Most households in the watershed area still dispose their garbage in individual 
garbage pits and through burning. The different municipalities however have 
different systems for disposing wastes from slaughterhouses. 
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Table 21.   System of Waste Disposal in Each Municipality 
 

 
Municipality 

 
Domestic 

Waste 
(Households) 

Garbage from 
Markets/ 

Commercial 
Centers 

 
Hospitals 

 
Slaughter-

house 

Sison Collected and 
brought to 
dumpsite 

Collected and 
brought to 
dumpsite 

n.a. Collected and 
brought to 
dumpsite 
(private 
abattoir) 

Mainit Individual 
garbage pits, 
garbage 
dumpsite 

Dumping site Garbage pit Dumping site 

Tubod Individual 
garbage pits 

Garbage pits, n.a. Septic tank 

Alegria Individual 
garbage pits 

Mun. garbage 
dumpsite 

n.a. n.a. 

Kitcharao Individual 
garbage pits, 
burning 

Communal 
compost pit 

Compost pit Garbage pit 

Jabonga Individual 
garbage pits, 
burning 

 Burning 
Garbage pit 

n.a. 

Santiago Individual 
garbage pits; 
Collected and 
brought to 
dumpsite 

Collected and 
brought to  
municipal 
dumpsite 

n.a. n.a. 

Tubay Individual 
garbage pits, 
burning 

n.a. n.a. n.a. 

 Note: n.a. means not applicable as there is no such facility in the municipality  
 
 
2.1.5 Local Institutions 
 
Coordinating Councils 
 
The table below shows that there exist in the eight municipalities various 
coordinating bodies, in addition to their respective Municipal Development 
Council (MDC).  Only Mainit indicated the presence of a Municipal Environment 
and Natural Resources Council although the mandates of some of the bodies 
have some relation to environmental management (e.g., disaster management, 
control of illegal fishing activities, tourism and tribal affairs). The presence of 
these various coordinating councils suggests the recognition of multi-sectional 
contributions to a particular concern. Multi-sectional inputs are very vital to 
environmental management.     
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Table 22.  Existing Coordinating Councils in the Eight Municipalities 
 

Municipality Name of Council Members 

Sison Municipal Agriculture and 
Food Council 

Farmers 

Social Reform Council LGU chiefs of offices, ABC, SBs, 
NGOs, POs 

Mun. Peace and Order 
Council 

LGU chiefs of offices, ABC, SBs, 
NGOs, POs 

Sports Development Council ABC, DECS, SK, NGO, PO 

Mun. Disaster Coordinating 
Council 

LGU chiefs of offices, ABC, SBs, SK, 
NGOs, POs 

Sison People’s Economic 
Council 

Business sector, LGUs, religious 
sectors 

Mainit Mun. Environment and Natural 
Resources Council 

Vice-Mayor (Chair), SB, NGOs, 
PNP, DILG, DENR 

Tubod Municipal Disaster 
Coordinating Council 

LCE, Brgy Captains, PNP, national 
agencies, academe 

Kitcharao Municipal Disaster 
Coordinating Council 

LGU officials, national line agencies, 
NGOs 

Municipal Peace and Order 
Council 

LGU officials, Brgy Captains, NGOs, 
national line agencies 

Santiago Mun. Nutrition Council  

Mun. Peace and Order 
Council 

 

Mun Disaster Coordinating 
Council 

 

Mun. Drug Abuse Council  

Mun. Tourism Council  

Mun. Tribal Council  

Tubay FARMC Fisherfolk, NGOs 

Tubay Tribal Council Tribal folks 

 
 
Non-Government Organizations 
 
There are five NGOs that are operating in the area.  Three have had some form 
of involvement in environmental programs.  This is significant, as NGOs can be 
potential partners of the LGU in the implementation of environmental 
management initiatives. 
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Table 23.  Existing Service NGOs in the Eight Municipalities 
 

Municipality Name of NGO Involvement in Environmental Programs 

Tubod World Vision Phils.  

Santiago Forum for Approaches and Research 
for Media development (FARMDEV) 

 

Jabonga  FOCUS Reforestation 

FDFI Reforestation 

Kitcharao Clean Phil. Inc. Info dissemination and reporting on illegal 
logging activities 

 
Other than the above, there is a Christian foundation in the area but it performs 
mainly charity work.  
 
People’s Organizations 
 
There are number of local people’s organizations, which can be tapped to 
support environmental programs.  Mainit and Jabonga have the most number of 
farmers and fisherfolk organizations. Jabonga also has the most number of 
women’s and youth organizations.   
 
Table 24.   Types and Number of People’s Organizations Existing in the Eight 

Municipalities 

 
 
 
 

Municipality 

 
Farmers/Fisher-

folk 
Organizations 

 
 

Women’s 
Organizations 

 
 

Youth 
Organizations 

Others (civic, 
religious, charity, 

other citizens 
organizations) 

Sison 3   2 

Mainit 13    

Tubod n.a. 1 1 3 

Alegria n.a.   4 

Kitcharao 7 2 1  

Jabonga 11 11 3 1 

Santiago 4 6 1 8 

Tubay 3 4 2 3 

 
The other people’s organizations indicated in the last column consist of such 
organizations as that of war veterans, concerned citizens, transport operators 
and drivers associations. Also included here are the Rotary clubs, and other civic 
and religious organizations.  
 
Research Institution 
 
There is only one research institution in the Lake Mainit area -- the DA Research 
Outreach Station in Kitcharao.  This facility produces tilapia and carp fingerlings, 
which are annually used in seeding the lake.   
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 2.2 Issues and Problems Affecting the Lake Mainit Watershed 
 
The Lake Mainit watershed can be divided into five ecological zones: uplands, 
lowlands, rivers, lake, and coastal area  (including the estuary).  In Figure 11, the 
various uses of and activities in each of these zones as well as their respective 
stressors are identified. It must be recognized however that while the stressors 
are zone-specific, their impacts can encompass various ecozones.  For example, 
the degradation of the uplands will affect not only the lowlands or the lake but 
eventually the coastal areas as well. 
 
Lake Mainit is the most critical resource in the planning area therefore special 
attention is given to the stressors that can adversely affect the quality of its 
waters, and the richness and diversity of its fishery resources. These are:  
 

• Forest denudation. This is due mainly to illegal logging in natural forests and 
the continuing practice of Kaingin in mountain slopes with the increasing 
settlement of the uplands. The lack of adequate tree and other vegetative 
cover plus the erodibility of local soils have led to increased runoff and 
erosion. Siltation is now very evident in some rivers; landslide scars and 
gullies are already evident in the steeper and mountainous slopes.   

 

• Mining. Since the closure of SURICON in the early 1990s, there have been 
no large-scale mining operations in the watershed. The ongoing small-scale 
mining activities in gold rush areas in Alegria, Kitcharao and Jabonga are just 
as problematic, in terms of siltation and possible chemical pollution of rivers.  

 

• Increasing population in lakeshore settlements. There are five municipal 
centers and several barangays located around Lake Mainit.  About 31 these 
barangays are along the shores of the lake and are dependent mainly on 
fishing. The populations in these settlements have been increasing. Not only 
has this increased the total fishing effort and fish consumption rates. The 
garbage and waste disposal problems in these settlements (from households, 
business centers/markets and small manufacturing establishments) could 
eventually affect the lake waters.   

 
The increase in lowland populations also place increased demand for land for 
housing and agriculture purposes. Lack of land pushes migration to the 
uplands. While it reduces pressure on the lake, it stresses further the forest 
resource base. 

 

• Use of agro-chemical.  Surrounding the lake are irrigated lands where 
chemicals such as fertilizers, herbicides and insecticides are being used. It is 
expected that the run-off from agricultural fields, which have a significant 
chemical content, eventually ends up in groundwater aquifers and rivers that 
flow into the lake. 
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Figure 11.  Summary of Uses and Problems by Ecozone 
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• Illegal fishing methods.  Among the fishing methods that are harmful to 
aquatic life are the use of fine mesh nets, electricity, chemicals and 
“pahubsanay.” This harms small fishes. Unless such is controlled, it could 
lead to the depletion of the fish population, particularly the local species.  

 
Unless mitigating measures are adopted at the early stage of their development, 
the proposed tourism, hydropower and road construction projects could pose 
additional threats to the lake ecosystem.   
 
The coastal area of Tubay serves as the ultimate impact area of all the stressors 
identified above. There are other problems however that directly affect tributaries 
of Kalinawan River and these put further stresses on the river and coastal area. 
These additional stressors are similar in nature to the set previously identified but 
could differ in terms of the intensity of their impact. These additional stressors 
are:   
 

• Small-scale mining. Mining activities are ongoing in Brgy. E. Morgado 
(Santiago), gold rush area. It has been reported that mining activities used to 
use method (i.e., "flushing") that is highly erosive. Present methods still cause 
significant erosion and siltation. 

 

• Siltation in rivers. The sediment load of the Aciga River has constricted the 
Kalinawan River thus some parts of the river are shallow. This does not only 
increase sedimentation downstream. The constriction in the river also 
worsens the flooding upstream and even hampers the migration of fish back 
to the lake after hatching in the mouth of the river. 

 

• Deforestation. Illegal logging activities are also reported in the headwaters of 
the Aciga River where significant second growth forests still exist. The river in 
fact is used to transport the logs to where they can be picked up more easily.    

 
Fortunately, these threats have not, thus far, produced serious problems in the 
lake. The water in the lake remains clear and clean and it still teems with fish. 
There are no major industries, which make use of the lake waters or dispose 
their waste into the lake.  The existing threats could produce small-scale pollution 
but highly localized. On the overall, the lake ecosystem is still healthy although 
signs of impending problems are already evident in the uplands, in the lowlands, 
some rivers and the coastal area. 
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3.0 VISION, GOALS  AND STRATEGIES 
 
 
3.1 VISION 
 
The eight municipalities and two provinces share this vision for the Lake Mainit 
watershed area:  
 

• A diverse ecosystem 

• With crystal clear and safe lake waters (Lake Mainit) surrounded by green 
and verdant mountains  

• Endowed with abundant natural resources  

• An  ecotourism destination 

• Sustainably managed by an empowered citizenry 

• For economic development and environmental protection 
 
 

3.2 GOALS  
 
In relation to this vision, this environmental plan has three goals: 
 

• To conserve the aquatic resources of the area, particularly that of Lake 
Mainit. This considers the high dependency of the population on fishing in the 
lake, rivers and coastal area for income and food.  This should also enhance 
the ecological and recreational value of the lake.      

 

• To properly manage forestlands and improve the forest cover of the 
watershed. This is to conserve soil and water resources and thus minimize 
siltation in rivers that flow into the lake and into the sea. It is also to provide 
the desired forest products and services, and promote biodiversity. Proper 
management of the uplands should support settlements and agricultural and 
industrial developments in the lowlands by providing water, food and raw 
materials. This should also enhance the eco-tourism potential of the area.  

 

• To promote greater involvement of government, the private sector and local 
communities and other stakeholders in the sustainable management of the 
lake and other critical resources.      

 
 
3.3 GENERAL STRATEGIES 
 
To achieve these goals, the following general strategies will be adopted: 
 

• Implementation of resource-enhancing activities to improve the productivity of 
Lake Mainit, the rivers, agricultural areas and forestlands. This will involve the 
rehabilitation of degraded areas, promotion of appropriate fishing and fish 
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production technologies, delineation of protection areas/buffer zones around 
the lake.  

   

• Strengthening the enforcement of environmental laws and regulations 
pertaining to waste disposal, pollution, resource utilization such as logging, 
gathering of other forest products, hunting of wildlife, mining, and fishing, and 
other critical concerns. 

 

• Establishing systems for coordinating the policy setting, planning, 
enforcement and monitoring activities of LGUs within the watershed area. 
This is to ensure consistency between policies/programs and the overall 
goals and vision for the Lake Mainit area.    

 

• Establishing a common database for the Lake Mainit watershed for purposes 
of planning and environmental impact monitoring. 

 

• Educating the general public on environmental concerns and establishing 
systems and structures for the participation of local stakeholders in planning 
and implementing environmental programs.  

 

• Capacitating municipal and barangay local governments in resource/ 
environmental planning and management. This will include the integration of 
environmental concerns in the development planning activities of LGUs. 

 

• Conduct of necessary studies to improve understanding of the lake 
ecosystem and other concerns in the area, and to enrich the environmental 
database.  

 
 
In adopting these strategies, it is assumed that the provincial and municipal 
LGUs will put into place programs and projects that would address rapid 
population growth, and the need for other livelihood opportunities, for support 
infrastructure and for other services. These interventions are critical to the 
success of this plan. The rehabilitation, protection and regulation activities 
proposed in the plan will have to be complemented with parallel efforts to reduce 
the pressures on the lake, marine and forest resources.  
 
This plan supports the development of the Lake Mainit area as an ecotourism 
zone. The resource enhancement and protection strategies are expected to 
further develop the area’s eco-tourism potentials.  Strategies for the physical 
development of the necessary facilities and the promotion of the area as a 
tourism destination however have not been included above as they are 
sufficiently covered in the existing tourism/ecotourism plans.  
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4.0 PRIORITY PROJECTS: 2000-2004 
 
4.1 SELECTION AND DEVELOPMENT OF  PROJECTS 
 

After analyzing the various issues presented in Chapter 3, the TWG selected the 
top five issues that should be given priority attention. These are:  
 

• The degradation of the uplands 

• The resulting erosion, siltation, and flooding problems 

• Illegal fishing in the lake 

• Pollution/siltation from mining and quarrying 

• Pollution from improper waste disposal 
  
With these, the focus of the plan would then be on:  
 

• The forestlands, particularly the degraded areas  

• The entire Lake Mainit 

• The rivers that are critical in terms of use   

• The rivers that are critical in terms of  pollution/siltation problems 

• The settlements, particularly the lakeshore barangays, where waste 
management is necessary. 

 
The various interventions to address the abovementioned issues were then 
mapped out. The proposed projects were organized into four major components: 
uplands/forest management, lake management, river management, and waste 
management.  The specific proposals for each component were a mix of actions 
composed of resource enhancement and development (e.g., rehabilitation, 
reforestation), regulation/ policy enforcement, institutional development (e.g. 
training, organization of communities), research, engineering (e.g., dredging of 
river) and IEC.  
 
Several iterations/reviews were done to define and refine the mix of actions and 
scope of the proposed projects. These were intended to make them more 
“doable” by the LGUs and “fundable” by cooperating line agencies and external 
donors as the Alliance intends to secure external funding assistance to 
implement some of the proposals. In the end, it was considered imperative that 
the plan a) build on and consolidate what already exists or are planned by LGUs 
and line agencies, and b) provide for strong community participation. It will thus 
be noted that for some of the identified projects, the requirement is merely to 
redirect, link-up or coordinate existing programs of the LGUs and line agencies 
so that they align with the vision for the Lake Mainit watershed. There was a 
serious attempt by the TWG to match the targets with their respective capabilities 
to ensure that some implementation activities can be initiated while external 
funding support is being sourced out.  
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As indicated earlier, the project proposals have been limited to environmental 
concerns. It is assumed here that current plans for health, tourism, livelihood, 
agriculture and infrastructure development of both the local and national 
governments will continue to be pursued. These will then take care of the 
economic and social development of the area.  It is further assumed that the 
hydropower project will not happen within the given plan period.    
 
 
4.2 GENERAL DESCRIPTION OF PLAN COMPONENTS 
 
4.2.1 Uplands Management 
 
Rationale 
 
There are needs of lowland settlements that are dependent on properly managed 
upland areas -- water for domestic use and irrigation, food, medicine and raw 
materials such as wood and rattan. The degradation of the uplands and the 
depletion of forest resources not only deprive the lowlands of these forest 
products and services.  They bring about a host of environmental problems such 
as siltation in rivers and flashfloods, the impacts of which can be felt not only at 
the lake but even extends down to the coastal zone.   
 
Forestlands compose 75% of the total Lake Mainit watershed area. It cannot be 
ascertained though how much of these are still with good forest cover as it has 
been reported that the remaining patches of old growth forests can now only be 
found in Alegria, Jabonga and Santiago. DENR data show that about 67% of the 
vast forestlands are not under any form of management (or are open access 
area). These facts provide sufficient justification for seriously pursuing an 
uplands management program. 
  
Objectives 
 
1. To define the appropriate land uses for the forestlands in the watershed 

considering both environmental concerns and the requirements of the 
growing population. Essentially, this aims to delineate the areas for protection 
and those which can be used for production purposes, and ensure that these 
are under some form of management. 

 
2. To rehabilitate open and degraded areas and protect existing forests from all 

forms of destruction (i.e., forest fires, pests and diseases, illegal logging, 
encroachment) 

 
3. To promote greater awareness among local population on the importance of 

the forest ecosystem and the ill-effects of forest destruction.  
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4. To encourage the participation of various sectors in protection and 
rehabilitation works.  

 
Sub-Components 
 
1. Forest Land Use and Watershed Management Planning 
 
A forest land use plan (FLUP) will be formulated for the whole Lake Mainit 
watershed to provide the overall framework for the management of the forest 
lands. The forest land use plan will designate the areas which should be 
protected and those which can be devoted for production activities (e.g., 
plantations, agroforestry, agriculture, settlements). The forest land use plan will 
also indicate how specific areas in the forest lands are to be managed: by the 
LGUs, by community organizations, by corporate entities, by DENR or by other 
entities. The appropriate forestry programs (e.g., Community Based Forest 
Management Program or CBFMP, Industrial Forest Management Program or 
IFMP, the Socialized Forest Management Program or SIFMP, etc) and support 
investments that need to be made can thus be identified.  
 
The DENR has issued the guidelines for forest land use planning. It espouses 
the adoption of watershed as the planning unit. This coincides with the planning 
framework of the Lake Mainit environmental plan. The DENR, as part of the 
Alliance, should be able to provide the needed technical assistance to implement 
this activity.  
 
The ecological profile already provides some of the data requirements of an 
FLUP.  The exercise will entail additional mapping (current land uses/land cover, 
tenured areas, upland settlements, and critical micro-watersheds of irrigation and 
domestic water supply, eco-tourism areas) and the field validation of whatever 
issues are identified.  Inputs from the DA, NIA and DOT are critical to this 
exercise, to establish the specific areas that will need protection for agricultural 
and eco-tourism purposes. Barangay-level workshops and community mapping 
activities may have to be undertaken in selected locations to be able to generate 
local community inputs to the plan.  
 
The FLUP should lead to the preparation of detailed management plans for 
priority/critical subwatersheds. Figure 2 shows the delineation of the Lake Mainit 
watershed into subwatersheds (which, if necessary, can still be subdivided into 
smaller subwatersheds).  The FLUP may prioritize these subwatersheds in terms 
of use/importance (i.e., source of irrigation, domestic water, habitat of rare 
species, eco-tourism potential, old growth forests) or condition (i.e., degraded/ 
denuded, eroded). 
 
The forestland use plan will cover the whole Lake Mainit watershed. It will have 
to be coordinated by the PMO, but will involve the municipal planning units. 



Final Draft Report:  Environmental Management PlanPage  
 

 

48  

Municipality can eventually desegregate the plan so they can be inputted into the 
comprehensive land use plans (CLUPs) of the various municipalities.  
 
The specific sub watersheds that will be subjected to detailed management 
planning will be decided on during forest land use planning The municipalities of 
Santiago, Mainit, and Kitcharao have already indicated their interest to go into 
such an activity for selected watersheds within their respective territories. 

 
2. Reforestation/Plantation Establishment 
 
Reforestation/plantation establishment will be undertaken in open and degraded 
areas to improve land cover and therefore prevent erosion. Unfortunately, the 
actual extent and the specific location of areas requiring rehabilitation could not 
be ascertained during the ecological profiling due to outdated maps.  The TWG 
will need to conduct a rapid field assessment survey, possibly during the forest 
land use planning exercise to determine the actual rehabilitation requirements of 
the whole watershed. 
 
In the absence of such information, the TWG has set a preliminary target of 
2,674 hectares for planting within the five-year plan period. This figure includes 
the targets of ongoing and proposed reforestation projects of DENR and the 
LGUs under different funding schemes (e.g., ADB Loan II for Comprehensive 
Site Development in community-based forest management projects, Social 
Reform Agenda or SRA, LGU Development Fund).  There is need however to 
rationalize the distribution of rehabilitation activities within the watershed so that 
the more critical areas are given priority.  The initial targets set by the 
municipalities are: 

 
 Sison  212 ha 
 Mainit  250 ha 
 Tubod    22 ha 
 Alegria  680 ha 
 Kitcharao  610 ha 
 Santiago  500 ha 
 Jabonga  200 ha 
 Tubay  200 ha 
 

Reforestation will be implemented by the LGUs and DENR under various 
programs: community-based forestry, industrial forestry, communal forests, 
adopts a mountain, Clean and Green, and others.  LGUs and DENR should 
encourage the participation of various sectors (e.g., youth, schools, business 
groups, civic organizations, government agencies, barangay LGUs, NGOs and 
people’s organizations) in reforestation or tree planting. The profile of local 
institutions (Section 2.1.5) shows that there are numerous organized groups 
existing in the area. The LGUs and DENR will have to formulate innovative 
reforestation programs that will encourage broad community participation.  
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3. Agro-forestry 

 
Agro-forestry will be promoted in hilly and sloping areas, particularly where 
settlements exist. Upland dwellers will be encouraged to plant a combination of 
agricultural cash crops and forest species, using appropriate soil and water 
conservation (SWC) measures. Examples of SWCs are hedgerows, rockwalls, 
contour canals and bench terracing. If sustained, agro-forestry systems will 
minimize soil erosion, maintain soil productivity and eventually reduce pressure 
on forest resources.  
 
The municipalities  (excluding Santiago) have targeted a total of 32 barangays 
where agro-forestry promotion efforts will be concentrated. It is suggested that 
the municipalities consider the ISF areas when selecting their priority barangays. 
Per DENR data, the ISF has total area coverage of 3,886 hectares in 21 
barangays within the watershed.  Most ISF farmers have previously been 
introduced to agro-forestry technologies. The project would be an opportunity to 
determine rate of adoption among ISF farmers and improve on existing practices. 
Moreover, there could be existing ISF farms that can be used for demonstration 
purposes to other members of the barangay or even from adjoining communities. 
The focus on particular barangays will certainly be more efficient in terms of 
extension services.  
 
The number of barangays targeted by each municipality is shown below vis-à-vis 
the ISF barangays within the Lake Mainit watershed.  

 
 
Municipality 

Target Barangays   
ISF Brgys Within Watershed No. Area (Ha.) 

Sison 3 15  

Mainit 6 30 Cantugas, Tolingon 

Tubod 3 15 Cawilan 

Alegria 3 15 Alipao, Camp Edward 

Kitcharao 9 45 Sangay, Mahayahay 

Santiago 0 - Tagbuyacan, E. Morgado, La Paz, 
Jagupit, San Isidro 

Jabonga 5 25 Libas, Bangonay, Cuyago, Bunga, 
San Pablo 

Tubay 3 15 Dona Telesfora, Sta. Ana, 
Tagmamarkay, Barangay 2 

 
Among the services to be provided to the target barangays are farmers training,  
production inputs (e.g., seedlings), market information, and linking with credit 
institutions and buyers. Community organizing services will be provided on a 
demand basis.  
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The ISF has been devolved to the provincial governments. The provincial 
government will thus play an important role in the implementation of this 
component. Municipal extension staff will support extension staff of the provincial 
LGU.  DENR and DA will provide technical assistance, mainly in training the LGU 
staff on appropriate upland cropping and SWC technologies. 

 
4. Tree Park 
 
Each LGU will establish a tree park, which will function mainly as a recreation 
and learning area for its population. The tree park will range from 1 hectare 
(Tubod) to 15 hectares (Sison).  A common concept among the LGUs is to put in 
the park a collection of tree/plant species and birds and other fauna to display 
their diversity.  While it is classified here as an upland development project, some 
LGUs are actually considering the establishment of the park in the lowlands, to 
increase access to these by the population.  
 
The LGU will primarily be responsible for the development and maintenance of 
this tree park.  The DOT can provide ideas as to the concept/theme of the park. 
Target size of the tree park by each municipality is:  

 
Sison  15 ha 
Mainit  12 ha 
Tubod    1 ha 
Alegria    4 ha 
Kitcharao      2 ha 
Jabonga   10 ha 
Santiago    1 ha 

 
Alegria, Jabonga and Santiago have existing tree parks, which they intend to 
expand and improve. 

 
5. Legislation and Enforcement 
 
The protection of forests is a multi-sectoral concern and is not the sole 
responsibility of the DENR. Forest protection also does not refer alone to illegal 
logging but rather covers protection of forests from fires, pests and diseases and 
all forms of illegal extraction (e.g., wildlife hunting).  
 
The set of actions that will be undertaken under this sub-component are 
designed to improve the enforcement of existing forest protection laws and the 
formulation of  local legislation. Specific activities are: 

 

• the creation of multi-sectoral protection teams (e.g., Bantay Bukid) in 
municipalities where illegal logging is considered as a major problem. These 
teams will undergo para-legal training and their deputation by DENR will be 
sought. Where forest protection teams already exist, their strengthening will 
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be pursued. The DENR should be able to provide advice to the Alliance on 
this matter. 
 

• involvement of local communities in forest protection. In CBFM areas, the 
people’s organizations granted with tenure would assume responsibility for 
the protection of the area tenured to them. DENR experience shows that the 
communities in CBFM can be effective partners of the DENR and LGU in 
forest protection.    

 

• the proclamation, through local resolutions, of the protection areas and the 
critical sub-watershed within the watershed. This will be an outcome of the 
FLUP and detailed watershed management planning. The proclamation will 
define those who will be responsible for the protection of these areas.  

 

• the issuance of other local legislation to support the implementation of the 
forest land use plan or strengthen the implementation of national laws and 
regulations (e.g., control of the illegal harvest of wildlife). 

 
It is important that the formulation and enforcement of forestry laws at municipal 
and provincial levels are coordinated. This will ensure consistency in policies 
within the watershed and more effective implementation of these policies.  

 
6. Information, Education and Communications (IEC) 
 
The various municipalities will work out a common IEC program to support forest 
management. Target audiences are: 

 

• the upland communities who need to be made aware of existing laws and 
policies and the consequences of the wanton destruction of forests. 
Orientation on CBFM will also be held to encourage communities to 
participate in the program.  

 

• local organizations which can be potential participants in rehabilitation and 
reforestation efforts. They need to be informed on how they can participate 
and on any incentives that are available to them. 

 

• local officials, down to the barangay level, to orient them on existing forest 
laws and regulations. Local officials may also be informed of related initiatives 
and success stories of LGUs elsewhere in the country.  

 
A common IEC program will be conducted lake-wide. It will be coordinated with 
the ongoing IEC program of the DENR and DA. Production of materials will be 
undertaken when resources allow it. 
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4.2.2 Lake Management 
 
Rationale 
 
Lake Mainit is the main source of income of about 2,000 fisherfolks in 31 
lakeshore barangays and food for the municipalities around it and neighboring 
areas. The use of the lake has thus far been limited to fishing and tourism, both 
on a small-scale level. There are no serious problems that are evident on the 
lake ecosystem at present but the threats are increasing. It is important that lake 
resources are put under proper management this early before conditions in the 
lake reach critical levels.   
 
Fishing will remain as the main economic activity in the lake area. It is expected 
that eco-tourism will increase in significance as an economic sector in the future 
but even this would still be dependent on the richness of the lake’s aquatic 
resources. The enhancement of the productivity of the lake is obviously the core 
of the program.    
 
The threats to the lake come from both outside and within the lake. The other 
components of this plan deal with the external threats. This particular component 
addresses mainly the “within” factors.  
 
Objective 
 
1. To enhance the productivity of the lake and thus help improve the welfare of  

lakeshore communities 
 
2. To promote greater participation by lakeshore communities in the 

management of the lake 
 
Sub-Components 
 
1. Establishment of Fish Sanctuaries 
 
Fish sanctuaries will be established in Mainit (5 hectares), Alegria (1 hectare), 
Kitcharao (3 hectares) and Jabonga (1 hectare) to sustain the productivity and to 
preserve the habitat of important fish species. These sanctuaries will be 
demarcated and no fishing will be allowed within it. The establishment of these 
sanctuaries as protected as well as study areas will be covered by local 
legislation. 
 
The concerned municipalities will provide the funding for the demarcation of the 
sanctuary and the construction of a floating house cum guardhouse and watch 
tower.  Alegria and Jabonga intend to also provide a pump boat each for the 
monitoring and protection of their sanctuaries.   
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The barangay where the sanctuary will be located will be responsible for its 
maintenance and protection. The barangay FARMCs, if they exist and are active, 
will be given these responsibilities.  Other side FARMCs may be organized.  
 
The BFAR and DENR will provide assistance in the location and delineation of 
these sanctuaries, and in the organization and training of FARMCs. 

 
2. Buffer Zone Delineation and Perimeter Planting 
 
There is a number of fishing barangays located along the lakeshore and the 
populations in these barangays are reported to be growing. In fact, the fast 
population growth in these areas has been identified as one of the threats to the 
lake. As in most areas the national policy that prescribes an easement of 40 
meters from the bank of the lake has largely been ignored. It is feared that as 
urbanization of the lakeshore municipalities’ increase, new settlements may rise 
and commercial and industrial activities might expand towards the lake area. and 
increase the risk of polluting the lake.  
 
To avoid this problem, the 40 m easement from the bank of the lake will be 
clearly delineated on the ground and declared as the lake’s buffer zone. The 
boundary of the buffer zone can then be planted with trees or bamboos or 
marked with concrete monuments so that residents in the area will immediately 
know the extent of the buffer area.  
 
The planting within the buffer zone can have purposes other than the delineation 
of boundaries. Raw materials for local needs such as bamboo poles can be 
produced from the buffer zone. 
 
It can also enhance the tourism potential of the identified tourist spots around the 
lake.  The concerned LGUs will need to plan their planting activities so that it will 
serve these other needs. 
 
The establishment of buffer zone does not necessarily mean the relocation of 
people found living within the buffer. The boundary is necessary to demarcate 
the area where some restrictions on land use will have to be imposed. 
Commercial and industrial establishments, for example, may not be allowed to 
operate within the buffer zone. As another example, no part of the buffer zone 
will be allowed to be used for intensive agriculture or as a garbage dump. 
Existing settlements may remain but households will have to be required to have 
sanitary toilets and garbage disposal systems.  
 
These are just examples and there are several more that may be adopted. A 
study will however need to be undertaken to establish what regulations would be 
acceptable, given environmental and socio-economic considerations, to local 
communities and leadership. Consultations with both policy makers and affected 
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communities will form part of the activity. The study will need to have an IEC 
component to allay fears of relocation.  
 
The four lakeshore municipalities will be responsible for the boundary delineation 
and perimeter planting. The distribution of the 60 km perimeter length is as 
follows: 
 

Mainit  20 km 
Alegria 13 km 
Kitcharao   9 km 
Jabonga 18 km 
 

The boundary delineation and planting by the four municipalities will be 
coordinated so that there will be no gaps between municipalities. It has been 
proposed that perimeter planting using bamboo, lanipao, susot or other species 
that are endemic in the area will be undertaken.  
 
The DENR will assist the LGUs in the boundary survey and delineation and in the 
production of seedlings for planting. The residents within the buffer zone or other 
organized groups within the municipality will be mobilized to do the planting, 
protection and maintenance works.  DOT inputs will be secured for planting to be 
done near potential tourism areas. 

 
3. Fish Seeding 
 
The BFAR maintains a fish breeding station in Kitcharao, which provides the 
tilapia, carpa, and bangus fingerlings for its annual seeding of the lake. It is 
expected that this activity will be continued by BFAR and will be expanded to 
cover other parts of the lake. This will serve as a major contribution of BFAR to 
the program.  

 
4. Water Quality Monitoring 
 
To provide information on the quality of water of the lake and the rivers that flow 
into the lake, water quality monitoring stations will be set up at selected points 
within the lake and at or near points where rivers exit into the lake. The 
establishment of five-water quality monitoring stations in Lake Mainit is part of the 
current plans of DENR. In the future, DENR intends to set up a complete 
laboratory facility in its regional office in Butuan City, which is very accessible 
from the lake area. 
 
The Alliance will establish three additional stations to complement those of 
DENR. The selection of the eight testing points will be coordinated by DENR. 
Selection will consider the types of upstream stressors that are present in the 
river system  (e.g., small-scale mining) as well as the critical uses of the lake 
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(e.g., fishing, tourism).  A mapping of stressors and critical areas will have to be 
undertaken before any decision is made on the water sampling points. .    
 
These monitoring stations will be generating data regularly. Such data should 
provide a good basis for regulating upstream activities, specially if the water 
quality of the lake falls below acceptable levels and affects the health, fishing and 
tourism activities of the local population.    
 
5. Organizational Assessment and Strengthening of FARMCs.  
 
In line with Executive Order 240 (1996), Fisheries and Aquatic Resource 
Management Councils  (FARMCs) were created in all the lakeshore barangays.  
Most of these FARMCs however have become inactive as they lack the 
resources to perform their assigned tasks.    
 
As part of this plan, an assessment will be made of the current status, capability 
and needs of the barangay and municipal FARMCs and the Bantay Danao. This 
assessment should identify the organizational and logistical issues, and generate 
ideas from FARMC members on how these councils can be strengthened and 
made functional under the lake management program of the Alliance. The 
mandate of the FARMCs allows it to assume important roles in the various sub-
components discussed above (e.g., fish sanctuary, policy formulation and 
enforcement). 
 
The assessment will be designed as a participatory process.  Consultations with 
FARMC members will be done at the barangay and municipal levels. The 
parameters to be used for the assessment however should be clearly established 
prior to these consultations so that the findings can easily be consolidated.  
 
Three major outputs are expected to come out from the activity:  

 

• An assessment reports on the present status of the FARMCs. This should 
provide the BFAR with a good feedback on the FARMC program.  

 

• Recommendations for their strengthening, including their training 
requirements, in order for them to function as per their mandate. 

 

• Proposal for the creation of a lakewide FARMC and Bantay Danao and how 
the management council will operate vis-à-vis the Alliance. The Implementing 
Rules and Regulations (IRR) of Executive Order 240 provide for the creation 
of a lakewide FARMC. The composition and functions stated in the IRR will 
be reviewed. This should lead to the clear delineation of roles and 
coordination linkages between the lakewide FARMC and the Alliance.     
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When deemed to be of critical need, the Alliance can organize some training and 
seminars for the FARMC members. The various municipalities indicated 
willingness to provide some support for the patrol work of the Bantay Danao.  
 
6. Legislation and Enforcement 
 
The priority agenda for this sub-component will include: 

 

• The proclamation of the fish sanctuaries and its protection 

• The delineation of the buffer zone around the lake and the definition of 
allowed uses within the buffer zone 

• The proclamation of closed fishing seasons for protected species 

• The control/regulation/management of fish pens and fish cages within the 
lake 

• The regulation for illegal fishing.  
 

It is important however that there should first be a comprehensive review of the 
existing fishery laws and regulations in the different municipalities to determine 
inconsistencies in the policies and standards of the LGUs. The Alliance will seek 
for the harmonization of  related legislation by the municipal and barangay LGUs 
specially those that pertain to  the monitoring and regulation of illegal fishing 
practices.    
 
The formulation of policies and regulations on buffer zones, fishing seasons and 
fish pens/fish cages will have to be supported by policy studies that take into 
account the experiences in similar lakes within and outside the country and the 
views of local leaders and fishing communities. The Alliance will undertake these 
and consolidate the recommendations coming from the LGUs and the FARMCs.  
It is important that there is common stand on these by the different stakeholders. 
 
Local communities are to be involved in the enforcement of policies and 
regulations. The study on the FARMCs will define their particular roles in this 
regard. 

 
7. IEC 
 
A strong IEC support is critical to this component. The primary audience of the 
IEC program will be the lakeshore barangays although it would be of significant 
benefit also if the program is carried out on a broader scale to include all sectors  
within the watershed. The population within the watershed, whether lakeshore or 
upland, should be able to understand their relationship with the lake, should 
appreciate both the economic and ecological value of the resource, and take 
pride in it.  
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The content of the IEC will therefore put emphasis on the importance of the lake, 
the lake ecosystem vis-à-vis the other ecosystems, the need to protect certain 
species, the function of buffer zones, the role of FARMCs, and the regulations 
related to land use within the buffer zone, fishing methods and waste disposal. 
The results of the water quality monitoring will be shared with the concerned 
communities and LGUs so that there will be a continuing consciousness to 
maintain good water quality.  
 
The IEC program will also provide information on what programs are to be 
implemented and how citizens in the watersheds can contribute to it. Since the 
lakeshore communities are directly benefiting from the lake, it should not be very 
difficult to secure their cooperation.     

 
8. Lake Resource Assessment 
 
There is at present very limited information on the physical characteristics of the 
lake and the aqua-biological systems within it. It is deemed important that those 
who are to serve as lake resource managers know limnological data and 
information on the breeding aspects and migratory trends of species. 
 
For this reason, a detailed study of the lake is proposed to be undertaken.  Such 
study should improve the general understanding of the lake and the resources it 
has for purposes of planning and policy making. 
 
Local institutions, which have the necessary expertise (e.g., Caraga Center for 
Environmental Studies, Mindanao State University), will be contracted to 
undertake the study.  In case local expertises are not readily available from within 
the region, other institutions outside of Caraga may be tapped. 

 
4.2.3 River Management 
 
Rationale 
 
As shown in Figure 2, there are 28 rivers and creeks that flow into Lake Mainit 
and 7 more contributes to Kalinawan River, the only water body that drains the 
lake. The large number of these water bodies and the economic importance of 
some these warrant that these resources be placed under proper management.   
 
Since rivers link the uplands and the lowlands (and even down to the coastal 
areas), they can be used as indicators of the actual condition of the uplands and 
of the future conditions of downstream areas. A heavily silted river means severe 
erosion problems in the uplands. The silt and sediments (as well as solid wastes 
and other pollutants) which these rivers carry will eventually be off-loaded in the 
lake or the sea, thus it is easy to imagine what their impact would be in the 
management unit.  
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It has been reported that several rivers in the Lake Mainit watershed have high 
sediment load and some are feared to carry chemicals that are used in gold 
mining. Riverbank erosion is also very visible. Parts of Kalinawan River have 
become shallow due to siltation so that backflows from this river cause flooding 
around the lake during the rainy season. All these pose threats to the lake and 
the marine ecosystems.  
 
The river management component will primarily serve to complement 
interventions in the uplands to minimize the problems of siltation and pollution not 
only in the lake but also the whole length of Kalinawan Rivers and its exit at 
Tubay.  Since several of these rivers are also used as fishing areas, this 
component will support as well the livelihood of about 14 barangays, which are 
dependent on fishing in rivers.  
 
Objectives 
 
1. To reduce the threats of pollution, erosion and siltation, and flooding  
 
2. To support the livelihood of barangays dependent on river fishing 
 
3. To promote community participation in river management.   
 
Sub-Components 
 
1. River Bank Stabilization 
 
Riverbank erosion is a major cause of siltation in rivers and the loss of productive 
land.  It is therefore important that riverbanks be protected. National policy 
prescribes an easement of 20-40 meters be maintained on each side of rivers but 
compliance with this is very low.  
 
Both vegetative and structural riverbank protection measures are proposed in 
this plan. Vegetative measures entail the planting at both sides of the river bank 
(20-40 meters depending on the size of the river) with bamboo, tree species, 
votive grass and other species that will be recommended by the DENR. The 
general plan is for the LGUs to initiate the planting in collaboration with line 
agencies of the national government.  It will then seek assistance from external 
donors, private landowners and other local organizations to complete the length 
of the river. As with the reforestation project, innovative programs and incentives 
will have to be developed to encourage more participation from the private 
sector. The municipal LGUs intend to produce seedlings in their municipal 
nurseries for their planting targets and for distribution to those who wish to 
participate in the program.  In return, community based organization will be 
expected to assist in the maintenance activities. 
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A total of 86 km has been set as initial target, covering 11 rivers. The target 
length per river is as follows:  
 

River Length (km) Municipalities Involved 

Mayag River 13 Sison and Mainit 

Mainit River 4 Mainit 

Tubod Creek/Magpayang 
River 

10 Tubod and Mainit 

Mantiaco River 7 Alegria 

Mamkas River 5 Kitcharao 

Lambog Creek 2 Kitcharao 

Jaliobong River 2 Kitcharao 

Kalinawan River 29 Jabonga, Santiago and Tubay 

Puyo River 5 Jabonga 

Aciga River 2 Santiago 

Kinahiloan River 7 Tubay 

 
A reconnaissance of these rivers will be necessary to characterize them and to 
determine the actual length of the rivers that may require vegetative measures.    
 
There are parts along Kalinawan, Puyo, Aciga, Magtiaco, Mayag, Bitan-ag, and 
Kinahiloan Rivers which are deemed to require structural river control measures. 
It is proposed that on-site investigations and feasibility studies should first be 
conducted, possibly by the Provincial Engineer’s Office (PEO) to determine the 
appropriate structures and the investment requirements. No specific targets and 
costs are included in this plan for the detailed feasibility study and the 
construction of structural measures as these can only be determined after the 
initial site investigations. 
 
2. Evaluation of Quarry and Mining sites 
 
The objectives of the evaluation are twofold. First is to determine the current 
status and the environmental effects of existing quarry and mining sites within the 
watershed. This part of the evaluation should provide the basis for the 
cancellation or continuation of the permits issued by the LGUs. The second 
objective is to identify and establish the potential quarry sites within the 
watershed and the areas where mining will be allowed. The evaluation will make 
use of the criteria developed by the DENR (e.g., quarry site should be at least 1 
km from an infrastructure).  Additional criteria may be proposed by the Alliance.  
 
The evaluation of mining areas will cover not only the sites where there are 
ongoing small-scale mining operations. The investigation will extend as well to 
those areas covered by the five applications for Mineral Production Sharing 
Agreements (MPSA).  The assistance of the DENR will be sought in the 
assessment of the environmental consequences of mining operations, 
particularly on water quality.   
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The following rivers will be covered by the evaluation of quarry sites:   
 

River Municipality 

Mayag River Sison and Mainit 

Mainit River Mainit 

Tigbawan River Mainit 

Mantiaco River Alegria 

Mamkas River Kitcharao 

Jaliobong Creek Kitcharao 

Puyo River Jabonga 

Aciga River Santiago 

Kinahiloan River Tubay 

 
The evaluation will cover the whole watershed, with the provincial governments 
taking the lead role.  The results of the study will be discussed with the 
concerned municipal LGUs and the river councils (see #3 below). The different 
LGUs will need to agree on the quarry and mining sites as this will be the basis 
for future permit issuance. The LGUs will also have to agree to regularly monitor 
not only the volume of extraction but also the environmental consequences of 
these activities.  
 
3. Organization of River Councils 
 
The river council concept is being used in the Laguna Lake Basin and this was 
found to be effective in bringing together the various stakeholders and involving 
them in making decisions regarding issues affecting the river system. The 
concept will be adopted in Lake Mainit. The major river systems will each have a 
river council which will have, as members, representatives from the private and 
government sectors and civil society. 
 
The River Council acts as the policy and decision maker as well as caretaker of a 
particular river.  It will draw up the rules and regulations that will govern the use 
and development of the river and then oversees their implementation. River 
Council will function very much like the integrated FARMCs for rivers that are 
described in the IRR of Executive Order 240. The FARMCs can in fact be used 
as the building blocks of the River Council. This means that FARMCs or a 
FARMC type of organization will be formed in barangays located along the 
course of the river. These barangay-level river councils will be responsible for the 
segment of the river that is found in their barangay. These barangay river 
councils will then be organized into an integrated river council so that they would 
have a complete view of the whole river and the area drained by it. 
 
The mechanics for organizing the river councils, its composition, powers and 
functions will need to be clearly established prior to the actual organization of any 
river council. The Laguna Lake experience and the experience of the 
municipalities with FARMCs will be critical inputs to this.  A management plan for 
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each river system will be prepared jointly by the stakeholders.  This will be 
reviewed and approved by the Alliance. 
 
The TWG has identified 14 rivers where councils will be introduced: 
 

River Municipality 

Mayag River Sison and Mainit 

Mainit River Mainit 

Tigbawan River Mainit 

Bitan-ag River Mainit 

Tagbuyawan River Mainit 

Magpayang River Tubod and Mainit 

Mantiaco River Alegria 

Mamkas River Kitcharao 

Jaliobong Creek Kitcharao 

Puyo River Jabonga 

Kalinawan River  Santiago, Tubay, Jabonga 

Aciga River Santiago 

Kinahiloan River Tubay 

 
The Alliance will develop the river council concept and the mechanics for their 
organization. The municipal LGUs and PMO will initiate the organization of the 
councils and provide technical and some funding support for their strengthening 
and their yearly operations.  
 
4. Mangrove/Marsh Rehabilitation 
 
This will focus on two sites: Lake Pagusi where the reforestation of about 50 
hectares of swamps has been proposed and Tubay mangrove area where about 
4 hectares will be replanted with mangroves and nipa. This will be an LGU 
initiative, mainly by the municipalities covering these areas. Support and 
participation of groups and communities, which are to directly benefit from the 
rehabilitation of these areas, will be solicited. The DENR and BFAR will provide 
technical assistance to these activities.   
 
5. Fish Sanctuaries and Fish Seeding 
 
Fish sanctuaries are proposed to be established also in rivers in Santiago and 
Tubay. Santiago and Tubay have 3 and 8 barangays, respectively, which are 
dependent on river fishing and the fish sanctuaries will sustain such economic 
activities. Santiago targets about 4 hectares while Tubay has proposed 2 
hectares. Tubay likewise intends to set up another 5-hectare marine fish 
sanctuary. 
 
The arrangements are similar to that proposed for the lake fish sanctuaries. The 
municipal LGUs will support its establishment but the barangays where these 
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sanctuaries will be located will have to maintain and protect it. Existing FARMCs 
will be tapped or new FARMCs will be formed to provide maintenance and 
protection services.  
    
The BFAR-led fish seeding in the lake is proposed to be expanded to cover other 
rivers such as the Mayag River in Sison.   
 
6. Legislation and Enforcement 
 
The agenda will include the issuance of legislations/regulations relating to the 
creation of River Councils, the establishment of river easements, the planting of 
trees and other vegetation along rivers, small scale mining and quarrying permit 
issuance, banning of illegal fishing methods and proper waste disposal. The 
River Councils are expected to assist the LGUs in enforcing these regulations 
and ordinances. 
 
Again, as in the other components, it is important that the formulation and 
enforcement of laws at municipal and provincial levels are coordinated. This will 
ensure consistency in policies within the watershed and more effective 
implementation of these policies 
 
The River Councils are expected to assist the LGUs in enforcing the relevant 
regulations and ordinances.  
 
7. IEC 
 
The IEC program that will support this component will be addressed mainly to 
communities along rivers. The IEC program should provide them with information 
on regulations and ordinances pertaining to riverbank protection, disposal of 
wastes, protection of fish sanctuaries, fishing in lakes, and others that may be 
issued.  Later on, the activities shall be expanded to cover other communities 
within the watershed of each major river system. 
 
8. Study on the Feasibility of Dredging the Kalinawan River 
 
The siltation problem in the Kalinawan River is considered a serious one 
particularly as it is being related to the flooding in the lake area. Dredging and 
deepening of portions of the river have been recommended. The proposed study 
will look into the technical and economic feasibility of dredging the river, the cost 
requirements and the environmental implications of such activity. This will give 
the Alliance a basis for pursuing the dredging proposal.   
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4.2.4  Solid Waste Management 
 
Rationale 
 
Rapid population growth and waste disposal are twin problems in lowland 
settlements that have direct impacts on the lake ecosystem. Population growth 
increases the demand for food thus increasing the pressure on lake resources.  It 
also means a bigger volume of solid waste production, which, if not properly 
managed, may end up polluting the lake and rivers.  
 
The planned infrastructure, tourism and industrial (TAPCEN) development in the 
area, could induce higher population growth and the expansion of the urban 
centers. This will necessarily increase the demand for basic services from local 
governments, among which would be water services and waste disposal.  
 
The current situation in the eight municipalities, as far as solid waste disposal is 
concerned, still leaves much to be desired (refer to pages 35-36). Only four 
municipalities have organized garbage collection systems and have garbage 
dumpsites. Burning of garbage is a common practice among households. More 
sanitary systems are needed for the disposal of waste from households, markets, 
slaughterhouses and hospitals. All the LGUs realize the serious need to address 
the garbage disposal problem in their respective areas thus all have plans at 
present to establish/upgrade their waste collection systems and garbage 
dumpsites. 
 
This component incorporates these plans of the LGUs.  It is however 
emphasized that these measures need to be complemented by a community-
level education programs that would encourage the use of sanitary facilities and 
the practice of the three Rs (reduce, recycle and reuse) by households and 
establishments.   
 
Objectives 
 
1. To improve waste collection and disposal systems in the various 

municipalities. 
 
2. To develop greater awareness among the local population on the need for 

waste management and encourage more community participation in 
addressing waste disposal problems.  
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Sub-Components 
 
1. Monitoring and Inspection of Waste Disposal Systems 
 
This function is presently being performed by the Municipal Health Office (MHO). 
Regular visits to households and food establishments are made to check on food 
preparation facilities, toilets, and garbage disposal systems.   
 
In support of the Lake Mainit program, the monitoring activities of the MHO will 
put priority to the urban centers and the lakeshore barangays. The inspection of 
households and establishments (including markets, slaughterhouses, hospitals, 
health centers) will look into the use of sanitary waste disposal systems. For 
households, the number of those using sanitary toilets will also be determined.  
 
The LGUs, with assistance from the DENR, may also organize a similar 
inspection and monitoring of waste disposal systems of industrial/processing 
establishments, including rice mills, marble processors and the cannery.  
     
Determining the incidence of diseases that are associated with unclean water 
and poor sanitation (e.g., schistosomiasis, diarrhea, skin diseases, others) proper 
water services will likewise be made part of the monitoring activity. The purpose 
of the monitoring is not only to generate the statistics that are submitted to the 
Department of Health (DOH) but to provide the Alliance with data that would be 
useful for planning and decision-making.  
 
It is important therefore that the purpose of the refocused monitoring activity be 
clearly understood by the concerned MHO/LGU staff. Seminars will be held to 
orient the MHO and other LGU staff on the program and roles they play in the 
implementation of this plan.  
 
As this is a regular program of the LGU, no additional budget is provided for this 
sub-component.  
 
2. Dumpsite Development and Maintenance 
 
The eight municipalities have either inadequate or no existing dumpsites. All 
intend to implement a dumpsite development project but most are encountering 
problems in the identification of the proper sites. Tubod, in particular is having 
serious difficulties as none of the areas it has considered so far meet the 
technical criteria in selecting the location of dumpsites.  The LGUs however are 
confident that the evaluation and acquisition of suitable sites, and their physical 
development will be completed on the first year of the plan period.  
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The area of the planned dumpsites varies among the eight municipalities: 
 

Municipality Area of Dumpsite (Ha) 

Sison 1 (Only for the three barangays 
within the watershed)  

Mainit 1 

Tubod 1 

Alegria 5 

Kitcharao 2 

Jabonga 1 

Santiago 1 

Tubay 1 

 
The area is being limited by the availability of land for the purpose and by 
financial resources for the development and maintenance of these sites. 
 
The prescribed standards and issuances re the design and management of LGU-
managed dumpsites will be followed. A relatively recent issuance, the DENR 
Administrative Order 98-40, enjoins municipal LGUs to pursue a phased 
development and upgrading of their waste disposal sites. The establishment of 
controlled dumpsites constitutes the first phase. LGUs are directed to establish 
more sanitary disposal sites and to put into place the proper management of 
these sites.  
 
This sub-component will require technical assistance from the DENR or from 
external solid waste management experts, starting from site selection to the 
physical design and development of the site, and the initial years of its 
operations. The training of those who are to be involved in the management of 
the dumpsite will form part of the sub-component.  
 
3. Establishment of Garbage Collection System  
 
This will entail a critical review of the current systems for garbage collection in 
the different municipalities. This will serve as inputs to the development of a more 
systematic collection of garbage from households, commercial areas,  markets  
and other public facilities. 
 
The LGUs will procure garbage trucks (or other suitable motorized  vehicles) for 
the collection and transport of  garbage from the sources to the dumpsite. To 
make collection more efficient, garbage receptacles will be established in public 
places and population centers.  The municipalities have programmed the 
establishment of a total of 62 garbage receptacle in various locations within the 
urban centers and in selected barangays.  
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Provision will be made for the regular maintenance of the vehicles and the 
regular review of the collection systems to ensure their efficiency and 
effectiveness.   
 
4. Legislation and enforcement 
 
The LGU will issue and enforce ordinances that would regulate indiscriminate 
and improper disposal of solid wastes. These ordinances will cover households, 
markets, slaughterhouses, commercial and industrial establishments, hospitals 
and others. These ordinances will be used as basis for the inspections and the 
MHO and other LGU staff will regularly do monitoring that.   
 
5. IEC 
 
The IEC that will be developed for this component will be extensive in terms of 
coverage. The educational campaign will focus on the 3Rs (reduce, recycle and 
reuse) and the local ordinances on pollution and garbage disposal. It will target 
schools, market vendors, urban households, lakeshore and riverbank barangays, 
industrial and commercial establishments and LGU officials. The campaign will 
show actual experiences and success stories. It can perhaps showcase the Zero 
Waste Management Program of Cabadbaran  and other municipalities.  
 
Local communities will be encouraged to develop and implement creative, low-
technology and people-oriented solutions to solid waste management problems. 
The Alliance could have its own version of the Galing Pook awards that can be 
participated in by various groups. The Clean and Green Program will also be 
continued and intensified in the different municipalities and barangays.  
 
6. Study on Waste Recycling/Reuse and Marketing 
 
This study will be in line with the “pera sa basura” concept. It will be a research 
on waste recycling technologies and practices that have been adopted in other 
parts of the country.  The study will provide an assessment of these schemes in 
terms of applicability to the Lake Mainit area, their cost effectiveness and 
markets.  
 
The study could provide ideas on possible investment and income generating 
opportunities for the Alliance.  
 
4.2.5 Other Support Activities   
 
The activities included in this component are those that are at the program level, 
i.e., they are not associated with a particular component and in fact cut across all 
the other components.  These include training/orientation, the establishment of 
an environmental database, networking with similar alliances, line agencies and 
other local organizations, and general IEC/advocacy. 
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1. Training for LGUs 
 
A number of training programs will be designed to enhance knowledge and skills 
in environmental and natural resource management. These will be in addition to 
those already identified in the discussion of the components. It will cover more 
general topics such as ecological concepts and principles, environmental policies 
and LGU roles/mandates, and best practices and successful experiences of 
LGUs in natural resources management. When resources allow it, cross visits to 
LGUs with successful experiences will be organized.   
 
The training plan will also include specialized skills development programs which 
may include such topics as project development, feasibility studies, environment 
impact assessment (EIA), technical writing, environmental monitoring, and 
Geographic Information Systems (GIS). In connection with this, the PMO of the 
Alliance will need to conduct a training needs assessment covering the 
participating LGUs to better pinpoint specific training requirements.  
 
The PMO may opt to organize these training in-house or contract its conduct to 
local institutions.   
 
2. Establishment of Environmental Database 
 
To support its planning and monitoring activities, a database on the planning 
area will be established. This database will put together statistical, descriptive 
and mapped data that are available from various sources on the different aspects 
of the Lake Mainit watershed. The presentation outline of the ecological profile 
(Chapter 2 of this plan) will essentially be followed which means that the 
database will consist of four data sets: biophysical, socio-demographic, economic 
and institutional. A detailed outline of the database will be developed to guide the 
PMO in setting up, updating and maintaining the database.   
 
 The database will initially be developed as a non-computerized system although 
the statistical data can be maintained in electronic spreadsheets. Once computer 
facilities are available at the PMO, the computerization of the database should be 
given priority. It is desirable that the maps are also translated into electronic form 
using GIS for easy analysis and production. 
 
3. Networking  
 
The Alliance will need to establish linkages with a) local (in-country) and 
international institutions which are into natural resource management, particularly 
lake resource management, and b) local institutions which can assist the Alliance 
in advancing its cause and implementing specific aspects of its plans.  The 
primary purpose of networking is to generate support for this pioneering effort, be 
it financial, technical or in some other form.  
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A survey will have to be made of these institutions. Information materials will be 
prepared by the Alliance about the program and disseminate these to those 
concerned. Information exchange between the Alliance and other similar projects 
would enhance the learning of the Alliance in multi-sectoral coordination and 
strategies to resource management.    
 
 
4.3 TARGETS AND IMPLEMENTATION SCHEDULES  
 
The previous section indicated the five-year targets for most of the sub-
components. In this section, the annual programming of the targets and the 
scheduling for each of the sub-component will be shown. The detailed annual 
programming of target per municipality is found in the Annex.  
 
Component: Uplands Management 

 
Sub-Component 

Total 
Targets 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Responsibility 
Centers 

Forest Land Use 
Planning/ 
Watershed 
Management 

FLUP for 
the whole 
watershed 

     LGUs, DENR, 
DA, DOT, NIA, 
PMO 

Reforestation/Plan-
tations 

2,674 ha      LGUs, DENR 

Agroforestry Dev’t 160 ha in 32 
brgys 

     LGUs, DENR, 
DA 

Tree Park 
Establishment 

45 ha      LGUs, DENR, 
DOT 

Legislation and 
Enforcement 

      LGUs, 
DENR, PMO 

IEC       LGUs, DENR, 
DA, PMO 

TOTAL  414 720 683.5 568.5 493  

 
 
Component: Lake Management 

 
Sub-Component 

Total 
Targets 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Responsibility 
Centers 

Municipal 
Sanctuaries 

10 ha      LGUs, DENR, 
BFAR 

Buffer Zone 
Delineation and 
Perimeter Planting 

60 km      LGUs, DENR, 
DOT 

Fish seeding Whole lake      LGUs, BFAR 

Water quality 
monitoring 

8 sites      LGUs, DENR 

369 660 640 535 470 

 30   45      35   30   20 

 15   15  8.5 3.5 3.0 

 6  3   1

10 15.5 11.5 11.5 11.5 

  3   2   3 
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    21        24         21          11             8  

 
Sub-Component 

Total 
Targets 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Responsibility 
Centers 

rganization and 
strengthening of 
FARMCs 

29 FARMCs      LGUs, BFAR 

Legislation and 
Enforcement 

      LGUs, DENR, 
BFAR, PMO 

IEC       LGUs, DENR, 
BFAR, PMO 

Lake Resources 
Assessment Study 

Complete 
Study 

     PMO, BFAR 

TOTAL  16 21.5 14.5 15.5 11.5  

 
 
Component: River Management 

Sub-
Component 

Total 
Targets 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Responsibility 
Centers 

Riverbank 
stabilization 

86 km;  
11 rivers 

     LGUs, DENR 

Evaluation of  
Mining and 
Quarry Sites 

9 rivers      LGUs, DENR 

Organization of 
River Councils 

14 River 
Councils 

     PMO, LGUs, 
DENR 

Mangrove/Marsh 
Rehabilitation 

54 ha      LGUs, DENR, 
BFAR 

Fish 
Sanctuaries/ 
Seeding 

14 ha      LGUs, 
BFAR 

Legislation and 
Enforcement 

      LGUs, DENR, 
BFAR 

IEC       LGUs, DENR, 
PMO 

Study on the 
dredging of the 
Kalinawan River 

Prelimi-
nary 
Assess- 
ment 

     PMO, DENR, 
LGUs 

TOTAL  49 47 35 25 20  

 
 
Component: Solid Waste Management 
 

Sub-
Component 

Total 
Targets 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Responsibility 
Centers 

Monitoring and 
Inspection of 
Waste Disposal 
Systems  

HH in 
urban and 
lakeshore 
barangays  

     LGUs, DENR 

        6             3            Monitoring 

        8             6            Operations 

    11             11          11           11           10 

      3               3             3            3             2 
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Sub-
Component 

Total 
Targets 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Responsibility 
Centers 

Dumpsite dev’t 
and 
maintenance 

13 ha      LGUs, DENR 

Establishment 
of garbage 
collection 
system 
a. Garbage 

vehicle 
 
 
 
b. Garbage 

Receptacles 

 
 
 
 
9 vehciles 
for 
8 munici-
palities 
 
62 brgys. 

     LGUs 

Legislation and 
Enforcement 

      LGUs, DENR, 
PMO 

IEC       LGUs, DENR, 
PMO 

Study on Waste 
Recycling and 
Marketing 

Comple-
ted 
Study 

     PMO 

TOTAL  34 23 11 8 6  

 
 
The other support activities will be the sole responsibilities of the PMO. These 
will be continuing activities over the five year period.  
 
 
4.4 ESTIMATED INVESTMENT REQUIREMENTS 
 
It is estimated that the implementation of the plan over the five-year period will 
require at least P79.53 M.  The breakdown of the total cost by component and by 
year is as follows: 
 
 

 
Component 

Annual Estimated Cost Total 
Estimated 

Cost 

% of Total 
Estimated 

Cost 
 

2000 
 

2001 
 

2002 
 

2003 
 

2004 

1. Uplands Mgt  7,793,333 12,822,333 12,048,333 10,000,000 8,770,000 51,433,999 65% 

2. River Mgt. 901,000 703,000 578,000 487,0000 430,000 3,099,000 4% 

3. Lake Mgt. 703,000 1,253,750 875,900 1,167,900 317,900 4,321,450 5% 

4. Solid Waste Mgt. 3,852,550 6,588.550 2,329,550 989,550 1,116,780 14,876,980 19% 

5. Support Services 700,000 1,000,000 1,20,000 1,400,000 1,500,000 5,800,000 7% 

Grand Total 13,949,883 22,370,633 17,031,783 14,044,450 12,134,680 79,531,429 100% 

% of Total 
Estimated Cost 

 
18% 

 
28% 

 
21% 

 
18% 

 
15% 

 
100% 

 

 
 

 13          Maintenance 

  4              4               1         Maintenace 

 17           19            10             8            6 
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Note that the uplands management component has the biggest share of the cost 
followed by the solid waste component.  Over the five year period, the highest 
funding requirement occurs on the second year: P22.37 M which is 28% of the 
total estimated cost. 
 
The estimates for the sub-components are shown in the tables below:  
 
Component: Uplands Management 
 

 
Sub-

Component 

Total 
Estimated 

Cost 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Forest Land Use 
Planning/ 
Watershed 
Management 

      

 
Reforestation/ 
Plantations 

      

Agroforestry  
Dev’t 

      

Tree Park 
Establishment 

      

Legislation and 
Enforcement 

      

 
IEC 

      

TOTAL 57,434,000 7,793,333 12,822,333 12,048,333 10,000,000 8,770,000 

 

 
Component: Lake Management 
 

 
Sub-

Component 

Total 
Estimated 

Cost 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Municipal 
Sanctuaries 

      

Buffer Zone 
Delineation and 
Perimeter 
Planting 

      

Fish seeding       

Water quality 
monitoring 

      

    800,000             480,000         320.000 

48,108,000         6,642,000      11,856,000     11,520,000        9,630,000    8,460,000  

    800,000             150,000           225,000         175,000            150,000       100,000  

 1,426,000             461,333           361,333         293,333            160,000       150,000 

    300,000               60,000            60,000           60,000              60,000         60,000 

    80,000                 48,000             24,000  

  301,450                 50 000             77,750           57,900            57,900           57,900    

  250,000                 50,000             50,000            50,000           50,000          50,000 

2,450,000                                      900,000          600,000         900,000           50,000        
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Sub-

Component 

Total 
Estimated 

Cost 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Organization 
and 
strengthening of 
FARMCs 

      

Legislation and 
Enforcement 

      

 
IEC 

      

Lake Resources 
Assessment 
Study 

      

TOTAL 4,321,450 703,000 1,256,750 875,900 1,167,900 317,900 

 
 
Component: River Management 
 

 
Sub-

Component 

Total  
Estimated 

Cost 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Riverbank 
stabilization 

      

Evaluation of  
Mining and 
Quarry Sites 

      

Organization of 
River Councils 

      

Mangrove/ 
Marsh 
Rehabilitation 

      

Fish 
Sanctuaries/ 
Seeding 

      

Legislation and 
Enforcement 

      

IEC       

Study on the 
dredging of the 
Kalinawan 
River 

      

TOTAL 3,099,000 901,000 703,000 578,000 487,000 430,000 

 

 

  590,000               145,000           145,000          100,000          100,000        100,000 

  300,000                  60,000          60,000              60,000 

  350,000               350,000 

   790,000                195, 000          222,000           192,000          101,000             80,000 

  180,000                  120,000             60,000   

  715,000                  120,000            175,000          140,000          140,000          140,000    

  830,000                  170,000            170,000         170,000          170,000           150,000  

   64,000                     16,000             16,000            16,000           16,000 

   220,000                 220,000 

   300,000                   60,000             60,000            60,000          60,000               60,000   



Final Draft Report:  Environmental Management PlanPage  
 

 

73  

Component: Solid Waste Management 
 

 
Sub-

Component 

Total  
Estimated 

Cost 

 
2000 

 
2001 

 
2002 

 
2003 

 
2004 

Monitoring and 
Inspection of 
Waste Disposal 
Systems  

      

Dumpsite dev’t 
and 
maintenance 

      

Establishment 
of garbage 
collection 
system 
a. Garbage 

vehicle 
 
b. Garbage 

Receptacles 

      

Legislation and 
Enforcement 

      

IEC       

Study on Waste 
Recycling and 
Marketing 

      

TOTAL 14,876,980 3,852,550 6,588,500 2,329,550 989,550 1,116,780 

 
 
In reviewing the costs, it must be borne in mind that 
 

• the estimates are all based on current prices 

• not all costs have been included in the estimates. For example, it was difficult 
to estimate the cost of developing controlled dumpsites or river control 
structures without knowing site conditions. The rough estimates that are 
presented only account for limited site development. It was likewise difficult to 
budget for studies with civil works without information as to the Scope of 
Work. 

• Budgets for regular activities of line agencies (e.g., inspection of waste 
disposal systems, fish seeding) were likewise left out from the cost estimates. 
Supplemental budgets however were included.  

 

For the detailed breakdown of the costs by municipality, please refer to the 
Annex. 
 

     500,000                 100,000           100,000         100,000           100,000         100,000    

 4,190,000              2,590,000            400,000         400,000           400,000         400,000      

9,066,000                  805,000         5,901,000       1,550,000        360,000           950,000   

   700,980                 177,550            127,550           219,550         69,550            106,780 

   300,000                   60,000              60,000            60,000          60,000              60,000   

   120,000                  120,000 
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5.0 PLAN IMPLEMENTATION ARRANGEMENTS 
 
5.1 INSTITUTIONAL ARRANGEMENTS 
 
The formation of the Lake Mainit Development Alliance (LMDA) is a significant 
outcome of the LGSP-funded Lake Mainit Capability-Building Project. Last March 
999, the Alliance was formalized through a Memorandum of Agreement signed 
by the Local Chief Executives (LCEs) of the two provincial and the eight 
municipal governments, and the Regional Directors of NEDA, DENR, DA, DOT 
and BFAR.  
 
This environmental management plan will be implemented under the overall 
direction of the Alliance with the Board, composed of the signatories of the MOA, 
as its policy-making body.  The Project Management Office (PMO), which is 
headed by a Director serves as the secretariat to the Board. 
 
The PMO, when it becomes fully operational under the MOA will have four 
technical units and an administrative and finance unit. See Figure 12 for the 
organizational structure and the LMDA Operations Manual for the detailed 
description of functions) These units will be supported by the designated Action 
Officers from the eight municipal and two provincial LGUs. Point persons from 
the NEDA, DENR, DA, DOT and BFAR who shall also be officially designated as 
such shall also assist them. 
 
To allow the Alliance to take the first steps towards full operationalization, an 
interim PMO will be organized. It will have a lean staff consisting mainly of LGU 
personnel detailed to the PMO to perform the necessary start-up activities (see 
Figure 13). As the Alliance gains more experience and musters more resources 
for its operations and projects, it is expected to gradually evolve from the interim 
stage towards the fully operational stage. 
 
The MOA sets these as the major functions of the Board: 
 
1. Formulate and approve policies, guidelines, rules and regulations with 

respect to the operations of the LMDA Board and the PMO; 
2. Approve work and financial plans of the LMDA; 
3. Appoint the Director of the PMO. The Board shall also has the authority to 

fire the Director; 
4. Source funds from the LMDA locally or internationally; 
5. Link and network the LMDA with local and international organizations; 
6. Enter into agreements or contracts on behalf of the LMDA; 
7. Make representations with the Municipal and Provincial Sanggunian to 

support the passage of necessary ordinances and/or resolutions  related 
to the implementation of policies and programs of the LMDA; 

8. Perform other functions and duties as are necessary to attain the 
purposes for which the LMDA was formed.  
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Figure 12. LMDA Organizational Structure: Full Operation Stage  
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Figure 13.  LMDA  Organizational Structure: Interim Stage 
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The functions of the PMO are also described in the MOA as follows: 
 
1. Manage the day to day operations of the LMDA; 
2. Prepare short, medium and long term work and financial plans for the 

approval of the LMDA Board and submit copies of these plans to the local 
development councils and the respective Sangguniang Bayan/ 
Panlalawigan; 

3. Implement and monitor the activities of the LMDA; 
4. Submit regular reports to the LMDA Board, copy furnished the participating 

agencies; 
5. Serve as secretariat to the LMDA Board; 
6. Hold, manage and disburse the funds of the LMDA in accordance with the 

approved work and financial plans  
7. Prepare and submit relevant policies formulated by the board to the 

respective Sanggunian for their appropriate actions; 
8. Consolidate data, plans and programs of other agencies that are related to 

the operationalization of LMDA; 
9. Maintain a database to support its planning and monitoring functions. 
 
Specific to this environmental management plan, the tasks of the PMO will be as 
follows: 
 
1. With the concerned LGUs and line agencies, prepare the detailed annual 

implementation plan and budgets for the approval of the Board; 
2. Source out funding for the implementation of the various components; 
3. Establish linkages with relevant institutions which can support plan 

implementation; 
4. Coordinate the inputs of  different actors to particular components/sub-

components to ensure smooth implementation; 
5. Spearhead the implementation of activities that need to be carried out at the 

watershed level (e.g., IEC, training); 
6. Conduct the necessary policy, feasibility, capability assessments, impact 

evaluation  and other studies for specific plan components;  
7. Regularly review implementation progress and evaluate project  impacts 

and make the necessary adjustments to the plan; 
8. Regularly submit report to the Board on the progress of plan 

implementation; 
9. Maintain record of policy decisions and recommendations of the Board and 

disseminate such to the concerned LGUs for appropriate action; 
10. Establish and maintain an environmental database.     
 
The plan assigns most of the implementation responsibilities to the LGUs and the 
participating   line   agencies.  The  designated   municipal  and  provincial  Action  
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Officers, the point persons from the national agencies and other members of the 
LMDA Technical Working Group will therefore have the following responsibilities: 
 
1. Participate in the planning and budgeting and progress assessment 

exercises organized by the PMO; 
2. For activities that are to be funded by their agency, ensure that the 

necessary budgets are included in their annual appropriations; 
3. Assist in sourcing out funds for project implementation and in generating the 

support and participation  of local institutions; 
4. Monitor the progress of implementation and prepare regular reports to the 

PMO; 
5. Provide feedback to the PMO on policy issues/questions that need to 

addressed by the Board;  
6. Orient the concerned officials of the LGU/line agency on LMDA 

plans/projects, and policy decisions and recommendations made by the 
LMDA Board and advise them actions to be taken; 

7. Participate in other inter-agency activities that will be organized by the PMO.  
 
 
5.2 FUND SOURCING 
 
The initial funding requirement to implement the plan over the five-year period is 
estimated at P79.53 M.  The funds will be generated from LGUs’ development 
funds, line agencies’ budgets and external funding sources. The bulk of the 
requirements will need to be sourced externally, that is, through grants and loans 
from local and international institutions. The PMO, through the LMDA Board, will 
take the lead in sourcing funding support for the different activities although the 
concerned LGUs/line agencies may also apply directly to possible donors for 
financial assistance.  The following funding sources may be considered: 
 

• LGSP Phase II 

• Logofind 

• The Community-Based  Resource Management program funded by the World 
Bank 

• Solid Water Ecological Enhancement Project (SWEEP). This is being 
administered by DENR-EMB. 

• The environmental program windows of the Land Bank of the Philippines 
(LBP) and the Development Bank of the Philippines (DBP)    

• Department of Science and Technology, through PCAMRD and PCARRD 

• Small embassy grants 

• Other foreign donors (USAID, AusAid, CIDA, JICA) 

• Environmental NGOs  and  business groups   
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From the description of projects in Chapter 4, the following activities may need 
external assistance: 
 

Component/Subcomponent Activities Requiring Assistance 

A. Uplands Management 
      Forest Land Use Planning 
 
      Reforestation 
      Agroforestry 
      Tree parks 
      IEC 

 
Training, mapping, participatory planning, 
production of plan document 
Seedling production, planting, maintenance   
Training of extension staff, farm-level assistance 
Site development 
Materials development 

B. Lake Management 
Buffer zone delineation and 
perimeter planting 
Monitoring of water quality 
 
Organization of FARMCs 
IEC 
Lake resources assessment 

 
Seedling production, perimeter planting 
 
Procurement of equipment, motor boats and 
laboratory equipment  
Training, procurement of boats, gear 
Materials development  
Conduct of study 

C. River Management 
River bank stabilization 
 
 
Formation of River Councils 
IEC 
Dredging of Kalinawan River 

 
Seedling  production, planting, technical 
assistance in identification/design of structural 
measures  
Study on River Councils. Training 
Materials development 
Conduct of preliminary study 

D. Solid Waste Management 
Monitoring of waste disposal 
systems 
Dumpsite establishment  
 
Garbage collection 
IEC 
Study of Waste Recycling and 
Marketing 

 
Training 
 
Site evaluation, design of dumpsite, physical 
development, training on dumpsite management   
Procurement of trucks 
Materials development 
Conduct of study 

 
 
There are however activities in the plan that can already be started with the 
funding that may be made available by the LGUs and line agencies from their 
annual appropriations. Examples are seedling production, fish seeding, survey of 
buffer zones, monitoring of  sanitary toilets,  and procurement of garbage dump 
trucks (for which appropriations have been reported). Mobilizing local 
communities and groups to help in implementation should also reduce the initial 
funding requirements.  
 
It is important that some activities be started as soon as the plan is approved. 
The LGUs and line agencies will have to determine which of the activities can be 
accommodated in their 1999 and 2000 budgets so implementation activities, 
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although on a limited scale can proceed while additional funding is being sourced 
out.   
 
Coordination activities of the PMO will be funded out of contributions from the 
different LGUs.  Funds are limited but it should already allow some preparatory 
activities to be undertaken in 1999 and 2000. 
 
 
5.3 MONITORING AND EVALUATION 
 
Monitoring and evaluation will be undertaken at two levels: progress or output 
level and impact level. The first will deal with the physical outputs of the various 
activities of the plan and the corresponding inputs use to produce them. These 
will be the subjects of monthly/quarterly reporting. At start of implementation, the 
PMO M and E Unit and the implementing unit will agree on the indicators of 
outputs. The Action Officers/point persons will be responsible for on-site 
monitoring and reporting to PMO, using formats that will be prescribed by the 
PMO. The PMO will then consolidate the reports and submit regular reports to 
the Board. 
 
The PMO will organize a semi-annual review of the progress vis-à-vis the plan. 
This will be a  
 
The monitoring of impacts will be based on a design that will be developed by the 
PMO. It will look into the results of the projects on three aspects:  
 

• resource productivity (e.g., increased fish yields, diversity of upland crops, 
increased crop production) 

• resource quality (e.g., improved water quality) 

• institutional capability (active FARMCs, increased allocations for 
environmental programs) 

 
The PMO will require external technical assistance for the development of the M 
and E design including the selection of the appropriate indicators. Furthermore, it 
will need funding assistance for data collection and processing. 
 
 
5.4 PREPARATORY ACTIVITIES FOR 1999 
 
With the completion of the plan, the next steps will include the following: 
 
1. Approval of the plan by the Board. The proposed activities will have to be 

reviewed by Board, taking note of the indicated implementation roles of 
their respective offices.  Approval of the plan by the Board will also mean 
that there is firm commitment on the individual members to the Board to 
support the tasks assigned to them. 
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2. Presentation of the plan to the municipal and provincial Sanggunian to 
orient them on the activities that are to be undertaken and their respective 
responsibilities, especially on legislation. These orientation sessions 
should firm up the support of the local legislative bodies to Alliance.  

 
3. Action planning by the PMO and the Action Officers/point persons. In this 

activity, the group will a) review the proposed projects, b) map out the 
doable activities (preparatory and implementation activities that can be 
undertaken without external funding) and targets for 1999 and 2000, c) 
firm up strategies and detailed workplan, and d) work out the budgetary 
requirements. Field activities and community consultations that may need 
to be undertaken prior to implementation will for part of the action plan. 

 
4. Inventory funding sources that may be tapped.  The requirements of each 

potential donor will be studied. The PMO should then prepare and submit 
the necessary proposals, materials, documents and letters.   

 
5. Training plan. The training requirements of the PMO, LGU and line agency 

staff will be identified and prioritized. The PMO can proceed with the 
development of the design and preliminary arrangements so that training 
can be held as soon as funds are available. 

 
 
For the specific components, the preparatory activities that can be lined up for 
the rest of 1999 are summarized in the matrix that follows. 
 

Uplands 
Management 

 
Lake Management 

 
River Management 

Solid Waste 
Management 

1. Formation of 
FLUP team 

2. Conduct of 
training on forest 
land use planning 

3. Preparation of 
thematic maps 
(e.g., forest cover, 
settlements, 
irrigation and 
water supply 
watersheds, eco-
tourism areas, 
tenured areas)  

4. Rapid validation 
of forest cover 
data determine 
priority areas for 
reforestation 

5. Inventory of local 

1. Preliminary 
consultations with 
fishing 
communities re 
proposed projects 

2. Identification of 
fish sanctuary 
sites 

3. Organization and 
orientation of 
survey teams for 
buffer zone 
delineation 

4. Mapping of buffer 
zone (including 
settlements within 
it) and preparation 
of plan for 
perimeter planting 
(preferred/suitable 

1. Rapid survey of 
rivers to identify 
areas requiring 
vegetative and 
structural 
riverbank 
protection 
measures 

2. Identify suitable/ 
preferred species 
for planting 

3. Inventory of local 
organizations and 
selection of 
potential partners 
for plan 
implementation 

4. Identification and 
mapping of 
proposed and 

1. Leveling off  with 
MHO and other 
LGU staff on 
purpose and 
coverage of 
sanitary 
inspections and 
monitoring  under 
the plan 

2. Development of 
monitoring forms 

3. Orientation on 
existing national 
policies regarding 
solid waste 
disposal and  
establishment of 
dumpsites 

4. Preliminary 
assessment of 
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Uplands 
Management 

 
Lake Management 

 
River Management 

Solid Waste 
Management 

organizations and 
selection of 
potential partners 
for plan 
implementation 

6. Inventory and 
mapping of ISF 
areas 

7. Selection of 
priority barangays 
for agroforestry 

8. Identification of 
suitable sites for 
tree park 

9. Development of 
concept of tree 
park 

10. Assessment of 
status of existing 
forest protection 
groups 

11. Inventory of local 
legislation on 
forest 
management  

12. Inventory of 
ongoing IEC 
programs and 
available IEC 
materials on 
forest 
management 

species, spacing)  
5. Preliminary 

identification of 
suitable sites for 
water quality 
monitoring 

6. Development of 
design for the 
assessment of 
FARMCs/Bantay 
Danao 

7. Inventory of all 
FARMCs in 
lakeshore 
barangays 

8. Inventory of all 
local legislation on 
lake fishing 

9. Inventory of 
ongoing IEC 
programs and 
available IEC 
materials on lake/ 
freshwater 
fisheries 

existing mining 
and quarry sites 

5. Development of 
design for 
evaluating mining 
and quarry sites 
(criteria, 
environmental 
impact indicators) 

6. Location of 
barangays along 
rivers 

7. Development of 
the concept of 
River Councils  for 
Board approval 

8. Inventory of all 
FARMCs in river 
barangays  

9. Identification of 
sites for 
mangrove/marsh  
rehabilitation and 
fish sanctuaries 

10. Inventory of all 
local legislation 
relevant to river 
management 

11.  Inventory of 
ongoing IEC 
programs and 
available IEC 
materials relevant 
to river 
management 

alternative sites of 
dumpsites 

5. Review of exiting 
garbage collection 
systems (within 
and outside the 
watershed) 

6. Inventory of all 
local legislation on 
solid waste 
disposal  

7. Inventory of 
ongoing IEC 
programs and 
available IEC 
materials solid 
waste 
management 

8. Identification of 
model projects 
(within and outside 
the region) on 
solid waste 
management and 
recycling, which 
may be 
studied/visited.  

  
 
 

 
 
 
 
 
 
 
 
 


