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KNOWLEDGE SUMMARY
Rationale. ARB’s ability to deliver on a sustainable basis the benefits derived from its natural
resources is being threatened by a host of activities that degrade its land, forest, water, and
biodiversity resources. These activities cause soil erosion that leads to sedimentation of
waterways, flooding, pollution of rivers, degradation of the environment, and reduction in the
overall capacity of the basin to provide vital ecological benefits. Weak enforcement of laws
and the lack of an institutional mechanism to coordinate, plan, manage, implement consistent
policies and programs, and police the whole basin, contribute to the worsening of the
environmental situation in the area.
ARB management needs to be coordinated through an active partnership between LGUs,
communities, NGAs and other stakeholders to ensure optimum utilization and sustained
delivery of benefits, while improving the socio-economic well-being of IPs and impoverished
communities that are directly dependent on agriculture and natural resources within the
basin.
Project scope. Outputs as follows: (i) effective coordination of river basin development and
utilization; (ii) improvement of river water quality and watershed conditions; (iii) integrated
ecosystem management of the Agusan Marsh; (iv) implementation of local social
development and IP development plans; (v) improvement of water resources, flood
management, and water supply infrastructure; and (vi) strengthening of project management
capacity.
Watershed rehabilitation will follow a phased approach, starting in upper sub-catchments in
the headwaters of the ARB in Compostela Valley Province, and proceeding to mid and lower
parts of the basin.
IPs are the predominant inhabitants of both the upper watershed areas and the Agusan
Marsh, and will be integral to the successful implementation of the proposed interventions.
Investments are needed to improve their well-being through the provision of livelihood
opportunities, securing tenure, and enhancing their capacity to develop and manage their
ancestral domains.
Project cost and financing plan. The project is estimated to cost $125 million equivalent,
including taxes, duties, interest charges on the ADB loan, and physical and price
contingencies. The $100.0 million ADB loan will finance 79.7% of the project cost, and cofinancing through the $3.0 million GEF grant will finance 2.4%. About $22.5 million equivalent
(17.9%) will be provided by the government through DENR, the LGUs and WDs.
Implementation period. Implementation will cover a 6-year period: 2012-2017.
Economic and financial analyses. Base case subproject EIRRs show that all core
subprojects are economically viable, with EIRRs ranging from 21% (eco-tourism) to 40%
(urban drainage). Subproject FIRRs range from 18% (eco-tourism) to 26% (agro-forestry).
Project implementation. The proposed EA is FASPO/DENR, and its responsibility will
extend from ensuring technical soundness of project activities, particularly those related to
resource management, but also assuring strong administrative, financial and institutional
cohesion from within the organization and with its relationship arrangements with LGUs and
national stakeholders. In this context, several key concerns and requirements need to be
addressed to minimize potential project implementation progress: (i) strong project
management capacity; (ii) simplified fund disbursement and reporting, (iii) strong DENR top
management project leadership, and (iv) clarification of the institutional ‘home’ of watershed
management.
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BACKGROUND

1.
The Master Plan for the Agusan River Basin Project TA (TA 4552-PHI) was carried
out from August 2005 to July 2006. The draft final reports were extensively reviewed and
revised, and the master plan was developed into an “enhanced master plan”, with the last
version of the final report submitted in May 2008.1
2.
A Pre-PPTA consultancy under the same TA (TA 4552-PHI) began in April 2008 to
take the process forward. A workshop was held on 6-7 May 2008 in Davao City to review the
enhanced master plan and to develop project prioritization criteria for the PPTA resulting
from a technical working group (TWG) scoping workshop held on 22-23 April in Butuan City.
The review of the enhanced master plan report concluded that the master plan could not be
fully accepted due to some gaps and shortcomings in data gathering/analysis and
stakeholder consultation, and a resolution was crafted endorsing it as a “rolling reference
document”.
3.
A list of identified priority projects was presented at a workshop in Davao City on 1214 August 2008 for stakeholder dialogue, visioning and project validation.
4.
One of the aspects not accepted in the master plan report was the institutional
recommendations for river basin management. In order to address this shortcoming ADB
commissioned a Policy Study on River Basin Management in the Philippines under TA 4552PHI to study international and national options for river basin management to assess the
most appropriate application for the Agusan basin. The study was carried out during
October-November 2008 and the final report was delivered in February 2009.
5.
In 2008, the Government requested further technical assistance to prepare the
Agusan River Basin Integrated Water Resources Management Project (the “Project”), and
this evolved into this PPTA (TA 7258-PHI). As defined in the TOR, the PPTA objectives were
(i) to strengthen the institutional basis for coordinated development and management of
basin resources and advance the management capacities of relevant institutions, and (ii) to
develop a prioritized list of investments for consideration by ADB.
6.
Following the normal ADB consultant recruitment process, the consortium led by
Poyry IDP Consult, Inc. (hereinafter referred to as the Consultant) was selected to carry out
the PPTA. The Contract for Consultant’s Services was signed on 21 December 2009, and
the services commenced on 1 February 2010.
7.

A flowchart showing the main activities and outcomes is shown on Figure ES.1.

1

CTI Engineering International Co. Ltd., Halcrow and Woodfields Consultants Inc. May 2008. Master Plan for the
Agusan River Basin Project: Final Report.
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Figure ES.1: Flowchart of Key Activities
Part 1: Situation Analysis and
Update of Stakeholder
Analysis
Month 1
Feb-10

Month 2
Mar-10

Part 2: Investment Project Design
Month 3
Apr-10

Month 4
May-10

Month 5
Jun-10

Month 6
Jul-10

Month 7
Aug-10

Month 8
Sep-10

Month 9
Oct-10

Month 10
Nov-10

Holy Week

Month 11
Dec-10

Month 12
Jan-11

Month 13
Feb-11

Month 14
Mar-11

Xmas

Preparation
of subproject
long-list and
evaluation
criteria

Inception
workshop ,
to prioritize
subproject

Situational analysis and
identification of key concerns
and issues

Preparation
of Inception
Report

Field surveys and stakeholder consultations
Resttlement surveys for Butuan City drainage
subproject
Subproject appraisals and project design

ADB
review

Preparation of Mid-Term Report

ADB
review

Preparation of Draft Final Report (DFR)

Comments
on DFR
Workshop to
disseminate
outline
project
design
Revision of project
scope and costs, and
preparation of Final
Report

Source: PPTA Cons ultant.
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EXISTING SITUATION IN AGUSAN RIVER BASIN

8.
The Agusan River Basin (ARB), with a drainage area of 10,921 km2, is the third
largest river basin in the Philippines. It is located in the northeastern part of the island of
Mindanao and a greater part of the basin lies within the provinces of Agusan del Norte,
Agusan del Sur, and Compostela Valley (Figure ES.2).
9.
The basin is drained by the Agusan River that originates in the southern mass of the
Pacific Cordillera Mountains at an approximate elevation of 2,500 m amsl. Generally flowing
in a northernly direction, the river meanders through the Agusan-Davao trough and ultimately
discharges its load into Butuan Bay. From its headwaters to the mouth (a straight-line
distance of about 240 km), the Agusan River has traversed a length of approximately 350
km. At Kalaw Bridge in the Municipality of Monkayo and located about 90 km downstream of
its headwater, the bed of the Agusan River has dropped to approximately 50 m amsl; at this
location the river has a catchment area of 1,570 km2.
10.
An essential feature of the ARB is the wetland located between the municipalities of
Santa Josefa and Talacogon, both in the province of Agusan del Sur, that stretches about 60
km or along the river channel length of 110 km. The wetland is popularly known as the
Agusan Marsh. The Marsh has a total area of over 111,000 ha, of which the enlarged
Agusan Marsh Wildlife Sanctuary will have an area of about 40,000 ha (14,836 ha was
proclaimed a Wildlife Sanctuary in 1996). The Marsh is listed as a Wetland of International
Importance under the Ramsar Convention, being one of the most important wetlands in the
country. The Marsh is also a declared Protected Area under the National Integrated
Protected Area System (NIPAS).
11.
Condition of the Agusan River Basin. Given its importance, however, the Agusan
River Basin’s ability to deliver on a sustainable basis the benefits derived from its varied
natural resources is being threatened by a host of activities that degrade its land, forest,
water, and biodiversity resources.
12.
Many of the problems in the ARB occur at the upper watershed areas of the river
basin, but the impacts spill down and are experienced throughout the watershed, especially
in the lower basin. The main problems are degradation of the watersheds, and the
deterioration of river water quality. The degradation of the watershed forest cover leads to
erosion, siltation of river channels and irrigation systems, and flooding.
13.
Specifically, lack of forest cover, uncontrolled mining, steep slope farming and kaingin
(slash and burn) farming, have significantly increased soil erosion in the basin. The eroded
soil increases suspended sediment loads and turbidity as well as siltation of water bodies.
High turbidity and heavy siltation adversely affect the productivity and diversity of aquatic
flora and fauna particularly in rivers and Agusan Marsh.
14.
In particular, the proliferation of gold mining upstream of Agusan River—particularly in
the Upper Agusan, Manat, Naboc (where the Diwalwal Mineral Reservation is located)
watersheds, and watersheds east of the Agusan Marsh—has caused heavy siltation in rivers
and streams since practically all of the mine tailings from small and large scale
mining/processing facilities are discharged directly into the streams without any treatment.
Tributaries and streams coming from these watersheds are heavily silted and show high
levels of mercury, cyanide, silt and other pollutants.
15.
Further, legal and illegal extraction of timber results in massive loss of forest cover
that leads to severe erosion and siltation of rivers and streams.
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Figure ES.2: The Agusan River Basin and Main Provinces
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16.
A marine resource assessment study confirmed that mercury concentrations in
coastal waters, sediments and fish samples are also a cause for alarm, as polluted river
sediments move into the marine environment. Other studies report a decline in fishery
resources due to water pollution, population pressure and illegal fishing practices. Likewise,
severe erosion damages irrigation facilities and farmlands resulting in reduced agricultural
productivity.
17.
All of the aforementioned environmental problems aggravate poverty which in turn
drives many people to overexploit the resources in the river basin just to survive. Thus, the
problems that exist in the river basin can be best described as a picture of a vicious cycle of
environmental degradation and poverty.
18.
A growing population concentrated on the mining areas has brought problems of
sanitation and pollution of waters, especially in the creeks and other small rivers that
eventually flow down to the Agusan River.
3.

PROJECT RATIONALE

19.
The only way to break the cycle of environmental degradation and poverty is to adopt
an integrated watershed approach which addresses the causes and consequences of
watershed degradation. An integrated approach to watershed management requires the
active participation and commitment of the stakeholders, particularly the local communities
and local government units.
20.
River basin management issues. In ARB there is an uncoordinated approach to
river basin management due to the lack of a coordinating mechanism between upstream and
downstream users. Development has been largely piecemeal, without reference to the
linkage between the effects of upstream developments on downstream water users. There is
limited capacity in integrated water resources management (IWRM) in local governments
and other decision-making bodies, and low public awareness. There is also a lack of
appreciation that the watershed boundary does not coincide with administrative boundaries
and political jurisdictions.
21.
Legal instruments on land use control involving businesses, communities and
indigenous peoples are not effectively applied.
22.
Networks to gather technical monitoring data are inadequate, as well as the analytical
capability to assist decision-making.
23.
Problem Tree. Based on an analysis of the inter-locking problems confronting the
Agusan River Basin, the continuous “deteriorating water quality and reduced water flow, loss
of biodiversity and degraded natural resources that threaten Agusan River Basin's long-term
environmental and economic value” is identified as the imminent core concern that must be
addressed in the long-term. Using the Problem Tree (Figure ES.3) a host of interrelated
causes and their consequences have been identified as follows:
o
o
o
o
o
o
o
o

Lack of coordinated holistic planning and management of the basin.
Social conflicts.
Watershed deterioration.
Water quality deterioration.
Irrigation water shortages.
Agusan Marsh deterioration
Lack of access to basic services.
Flooding.
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Figure ES.3: Agusan River Basin Problem Tree
LOSS OF INCOME, WELFARE AND ECONOMIC OPPORTUNITIES
IMPACTS
Declining agricultural
productivity

PROBLEM

Reduced biodiversity and
value of natural resources

Socio-economic losses due
to f looding

Rising incidence of waterrelated diseases

DETERIORATING WATER QUALITY AND REDUCED WATER FLOW, LOSS OF BIODIVERSITY AND DEGRADED NATURAL RESOURCES THAT THREATENS AGUSAN RIVER BASIN'S LONG-TERM ENVIRONMENTAL
AND ECONOMIC VALUE
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Land use changes

Source: PPTA Cons ultant
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KEY OPPORTUNITIES

24.
The project is included in the ADB Country Operations Business Plan (2010–2012)
which is strategically aligned with the Philippine Government’s Medium Term Planning and
Development Program which targets the acceleration of the attainment of MDGs—such as
for the environment and water and sanitation. It is consistent with the attention placed by the
Philippine Government and the ADB on climate change mitigation, education, infrastructure
and environment. A key development agenda for Mindanao is on regional economic
cooperation and integration in the BIMP-EAGA (Brunei-Indonesia-Malaysia-Philippines East
Asia Growth Area). This, too, is promoted through the development of the eastern region of
Mindanao and in components such as eco-tourism.
25.
There is the potential for the promotion of eco-tourism in the basin, particularly for the
Agusan Marsh, which could provide the opportunity to improve the livelihoods of indigenous
communities. However, there would need to be a significant effort on marketing and
improvement to basic infrastructure and logistical facilities in order to attract visitors.
26.
The positive feedback from the workshop held in August 2010 to restart the process of
developing an institutional framework for ARB management based on inter-LGU cooperation
showed that there is a strong commitment from the parties concerned, which bodes well for
the establishment of a river basin coordination body to better facilitate basin-wide water
resources management.
27.
Indigenous peoples, by law, have rights and responsibilities on ancestral domain
management. Compostela Valley and the Agusan Marsh are home to indigenous peoples.
Many are within approved ancestral domains. Thus, an opportunity exists to enhance
ancestral domain development with IP management through training and capability building.
5.

PROJECT FORMULATION APPROACH AND STRATEGY

28.
General approach. The approach to formulate the project design was in accordance
with the TOR, relevant national legal requirements and standards, and ADB requirements,
policies, and guidelines; the main steps are shown in Figure ES.4. A participatory approach
was adopted, involving close consultation with key stakeholders and target communities to
collect their views and aspirations.
Figure ES.4: Main Steps in Project Formulation
Field surveys
and
investigations to
collect primary
data
Situational
analysis and
identification of
key concerns
and issues

Identification of
priority
subprojects

Stakeholder
consultations

Project
implementation
arrangements
Outline design/
scope of
subprojects, and
cost estimates

Social studies

Finanacial
management
assessments

Safeguard
assessments

Financial and
economic
analyses
Public
disclosures

Source: PPTA Consultant.

29.
Solution tree. Based on the problem tree portrayed in Figure ES.3, a solution tree
was prepared (Figure ES.5).
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Figure ES.5: Agusan River Basin Solution Tree
INCREASE OF INCOME, WELFARE AND ECONOMIC OPPORTUNITIES
IMPACTS
Increased agricultural
productivity

OUTCOME

I
N
T
E
R
V
E
N
T
I
O
N
S

Increased biodiversity and value of
natural resources

Equitable access to
traditional resources by
indigenous people

Increased income, and
decreased poverty

Reduced socio-economic
losses due to flooding

IMPROVED WATER QUALITY AND INCREASED WATER FLOW, ENHANCEMENT OF BIODIVERSITY AND NATURAL RESOURCES THAT PROMOTE AGUSAN RIVER BASIN'S LONG-TERM ENVIRONMENTAL AND ECONOMIC
VALUE

Coordinated, holistic planning,
development and management
of the basin

Multistakeholder
ARB Governing
Body established

Minimize social
conflicts

Indigenous people
development in selected
watersheds in
Compostela Valley is
completed

Rehabilitate
degraded forests
and deforested
areas

Minimize loading
of mining wastes
into streams

Containment and safe
disposal of mining wastes

Minimize
siltation of
waterways and
irrigation
facilities

Habitat
restoration
(Agusan Marsh)
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protection of
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improvement of
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Agusan Marsh

Reduced Butuan
City flooding
damages

Butuan City
drainage
improvement

a
n
d
O
U
T
P
U
T
S

Declining incidence of waterrelated diseases

Watershed rehabilitation and protection in priority upstream subcatchments

Integrated water resources management (IWRM) plan
Enhanced institutional capacity of LGUs and other concerned institutionsand stakeholders on ARB management
Development of adequate decision-support systems (hydrological monitoring network, land use and biodiversity monitoring, database, f lood forecasting, etc)
Improved information and communication infrastructure

Source: PPTA Consultant.
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The main solutions are:
establish coordinated, holistic planning and management of the basin;
minimize social conflicts;
rehabilitate degraded forests and deforested areas;
minimize loading of mining wastes into streams;
minimize siltation of waterways and irrigation facilities;
restore Agusan Marsh habitats;
reduce Butuan City flooding damage; and
improve access to basic municipal services (particularly water supply).

31.
Strategic framework. Based on the key solutions in the solution tree a strategic
framework for ARBIWRMP is represented in the form of a “house” diagram (Figure ES.6),
where the vision for the basin is supported by interventions (“pillars”), with two cross-cutting
key areas (the “foundations”).
32.
The main goal and vision of ARBIWRMP is to have the LGUs, communities, national
government agencies (NGA) and other stakeholders working together for sustainable water
supply, biodiversity conservation and other environmental services of the ARB. The key
intervention areas (“pillars”) are:
watershed rehabilitation and protection;
mining waste management;
biodiversity conservation (in Agusan Marsh);
water supply development and management/ water sharing/allocation; and
flood disaster management.
33.

The supporting strategies (”foundations”) are:
institutional development and capacity building, and community empowerment
and development; and
IWRM (integrated water resources management)/ river basin framework
planning/ river basin data and information management.
Figure ES.6: Strategic Framework for ARBIWRMP

VISION
LGUs, communities, NGAs and other
stakeholders working together for
sustainable water supply, biodiversity
conservation and other environmental
services of ARB

Main
Intervention
Strategies
(Pillars)

Watershed
Rehabilitation and
Protection

Supporting
Strategies
(Foundations)

Institutional Development and Capacity
Building/ Community Empowerment and
Development

Mining
Waste
Management

Biodiversity
Conservation
(in Agusan
Marsh)

Water Supply
Development
and
Management/

Water
Sharing/
Allocation

Flood
Disaster
Management

IWRM/ River Basin Framework Planning/
River Basin Data and Information
Management

Source: Based on Citarum Integrated Water Resources Management Roadmap, 2006.
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34.
The basic intent of the project should be to place ARB under comprehensive
management through the active partnership among LGUs, communities, national
government agencies and other stakeholders to ensure optimum utilization and sustained
delivery of benefits, while improving the socio-economic well-being of the impoverished
communities that are directly dependent on agriculture and natural resources within the
basin.
35.
Indigenous peoples (IP) are the predominant inhabitants of both the upper watershed
areas and the Agusan Marsh, and will be integral to the successful implementation of the
proposed interventions. Investments are needed to improve the well-being of IPs through the
provision of income/livelihood opportunities, securing tenure, and enhancing the groups’
capacity to develop and manage their ancestral domains.
36.
Integrated Water Resources Management (IWRM). The project design takes into
account the framework and principles of integrated water resources management (IWRM). It
identifies activities and investments based on a clear understanding of the interactions
among the various resources (land, forest, water, etc.) and the requirements to ensure longterm sustainability of the benefits derived from them.
37.
Phasing of watershed rehabilitation. To rehabilitate all the watersheds in the
Agusan River Basin would be an enormous undertaking and could not be carried out at the
same time due to funding and institutional limitations. Rehabilitation and other mitigation
measures would need to be phased in accordance to the availability of resources, starting off
in the most critical areas which are likely to have the most benefit to downstream areas. As
was clear from the Inception Workshop on 3-4 March 2010 these are the upper watersheds
in the headwaters of the Agusan Basin in Compostela Vally Province (Region XI) where
major sources of pollutants and river system degradation are located (including the largest
gold mining area, at Diwalwal). Four priority sub-watersheds were targeted for rehabilitation,
and extensive stakeholder consultations were subsequently held in these watersheds to
formulate detailed scope and cost estimates of the interventions.
38.
During the Draft Final Report Workshop on 25-26 November 2010 participants from
Region XIII proposed that critical watersheds in Agusan del Sur and Agusan del Norte
provinces should also be included in the project scope as part of the phased approach,
particularly since there was a significant unallocated balance in the available ADB loan in the
project financing plan as presented in the DFR. As a result, an allocation has been made in
the ADB loan budget for watershed rehabilitation measures to be undertaken in selected
priority watersheds in Agusan del Sur and Agusan del Norte.
6.

PROJECT OUTPUTS

39.
Based on the above strategic approach, the selection of priority subprojects during the
Inception Workshop, and suggestions at the Draft Final Report Workshop, the proposed
project investments are grouped into the following outputs (details of output scope are
presented in Chapter 5):
1.
2.
3.
4.

Effective coordination of river basin development and utilization.
Improvement of river water quality and watershed conditions.
Integrated ecosystem management of the Agusan Marsh.
Implementation of local social development and indigenous peoples development
plans.
5. Improvement of water resources, flood management, and water supply infrastructure.
6. Strengthening of project management capacity.

40.

Effective coordination of river basin development and utilization. The
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establishment of an effective river basin management body will underpin the whole project.
The water and environmental problems in the Agusan River Basin can only be solved by
means of an integrated approach involving both upstream and downstream key stakeholders
and decision makers working together in a coordinated/ cooperative way, with reference to
the principles of IWRM and the linkage between the effects of upstream developments on
downstream water users. A sustainable institutional framework which is recognized and
actively supported by local decision making authorities is crucial for effective river basin
coordination and management.
41.
This aspect was discussed during a workshop on 27 August 2010 on inter-LGU
cooperation for the sustainable management of the Agusan River Basin, when there was
unanimous reaffirmation of commitment from the provincial LGUs, Butuan City, DENR
regional offices and other relevant national line agencies for the formation of such an
institutional framework and management body. The participants proposed the name for the
management body to be the “Agusan River Basin Governing Board”, with its terms of
reference aimed at strengthening the basic mandate of LGUs and NGAs and the existing
upper, middle and lower Agusan River operational arrangements. Following commitments
made at the workshop, the participanting provincial/city LGUs have passed sangguniang
panlalawigan (legislative council) resolutions to enter into agreement/cooperation for the
effective management of the Agusan River Basin and to authorize the LGU chief executives
to sign a memorandum of agreement (MOA) or memorandum of understanding (MOU). The
MOA/ MOU will be discussed after the approval of the resolutions and issuance of the
Executive Order (EO) from Office of the President.
42.
Improvement of water resources, flood management, and water supply and
sanitation infrastructure. This output recognizes the need to mitigate soil erosion and
pollution of the river system from forest denudation, destructive mining activities in the
upstream parts of the basin, and domestic solid waste. The output also aims to improve the
microclimatic conditions of identified critical watersheds and their ability to contribute to
climate improvement through increased carbon sequestration and oxygen generation by
means of restoring vegetative covers.
43.
Implementation will follow a phased approach, starting in upper sub-catchments in the
headwaters of the Agusan basin in Compostela Valley Province (Region XI), and proceeding
to mid and lower parts of the basin (Region XIII).
44.
The scope of interventions for four priority watersheds in Compostela Valley (Upper
Agusan, Manat, Logum-Baobo and Naboc) was prepared during the PPTA. Bearing in mind
the loan budget amount and the need to allocate resources for both upstream and
downstream areas, the integrated plan consists of the preparation of forest land use plans
(FLUP) followed by a combination of forest protection, streambank stabilization, slope
stabilzation (vegetative approach, and vegetative cum engineering approach), and agroforestry. Complementary activities will include alternative livelihood programs, an
information/education/ communications (IEC) program, and social development for IPs
through implementation of their ancestral domain development plans.
45.
The scope of interventions for Region XIII priority watersheds2 has yet to be
determined, and it is proposed that a similar exercise as was done for Compostela Valley
during the PPTA is carried out during the early part of project implementation for these
watersheds to determine the best use of allocated loan budget resources.

2

DENR Region XIII have proposed six watersheds in Agusan del Sur (Andanan, Gibong, Logum-Baobo, Ojot,
Simulao and Wawa), and it is understood from social development studies that the Taguibo watershed in Agusan
del Norte is also a priority (amongst other aspects, the Taguibo River is the water supply source for Butuan City,
and according to water balance studies is water deficient).
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46.
In the case of the Naboc watershed in Compostela Valley, the investments will also
focus on the establishment of a mine tailings dam3 and the dredging/desilting of the Naboc
River in addition to the various revegetation measures. Similar but smaller mine tailing ponds
are also planned in the area in the Upper Agusan and Manat watersheds to accommodate
the mine tailings disposed of by small-scale miners.
47.
Integrated ecosystem management of Agusan Marsh. The output includes
investments to enhance the biodiversity capacity of the Marsh that is being threatened by
continuing sedimentation and pollution of water because of upstream mining and land use
changes; lack of proper sanitation and solid waste disposal systems; land use conversions;
soil erosion and wildlife poaching.
48.
Specific activities include: demarcation of strict management zones for biodiversity
conservation; establishment of rainwater supply-cum-sanitation facilities in six pilot floating
villages in the Marsh, including materials recovery and plastic wastes melting facilities in the
eight municipalities bordering the Marsh; and establishment of facilities and programs to
promote ecotourism in the Marsh.
49.
Local social development and indigenous peoples development plans. A Local
Social Development Plan, which includes improving the livelihoods of indigenous peoples
(IP), supports the watershed rehabilitation and biodiversity conservation subprojects. It is a
cross-cutting intervention which acknowledges that social, environmental, institutional and
biophysical factors are closely linked in resource management.
50.
Specifically, this intervention will promote the sustainable development of IPs that is
suited to their culture and traditions, and facilitate the rehabilitation of degraded areas and
the protection of remaining forests and other natural resources in the basin.
51.
Improvement of water resources, flood management, and water supply
infrastructure. This output includes investments to improve the drainage system in Butuan
City, the municipal water systems in 17 municipalities located throughout the basin, and
improvements to water resources and water quality monitoring.
52.
Improvement of Butuan City drainage. The occurrence of flooding in Butuan City
exacts a heavy toll in terms of economic and physical losses. Investments in drainage
improvement under this output are expected to result in the improvement of the drainage
system in Butuan City and reduction in annual flooding within the city. Phase 1 of the Butuan
City Drainage Master Plan will be implemented under ARBIWRMP, and specific investments
include the construction of some 11,000 linear meters of trapezoidal drain channels, 3,200
linear meters of rectangular drain channels and about 78,000 linear meters of rectangular
drain roads. A total of six pumping stations and flood gates will also be constructed.
53.
Municipal water supply. Access to potable water supply within the basin is currently
very low and incidences of water-related diseases have been reported in the area. The
outputs expected from investments in water supply are the expansion of the existing water
supply facilities which would increase the served population from about 80,000 at present to
about 209,000 after subproject completion.
54.
Improvement to water resources and water quality monitoring. There is a need to
upgrade the hydrological monitoring network and database to provide better information on
water flow parameters and to assist with decision making on the equitable allocation and
management of water resources, and for the upgrading and equipping of existing EMB
regional laboratories in Regions XI and XIII to more effectively perform and expand water
3

Subject to confirmation from the Philippine Mining Development Corporation whether they wish to avail of
funding from the ADB loan.
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quality testing and similar services.
55.
Strengthening of project management capacity. Specific activities from the
investments under this output include the implementation of a capacity building program for
existing institutions; and the establishment of an integrated communications technology
network linking the LGUs, the Project Management Unit (PMU) and other institutions
involved in basin operation and management. The various support activities are designed to
facilitate the smooth implementation of the project and transitioning to the river basin
management body for the long-term institutional sustainability.
56.
Assistance for project implementation and capacity building will be provided to the
project management unit (PMU), project management sub-units and project implementing
units (PIU) by consulting services packages.
57.
The output will also include the procurement of office and field equipment, vehicles
and other implementation support facilities.
7.

PROJECT IMPLEMENTATION ARRANGEMENTS

58.
Project implementation organization. ARBIWRMP will be a complex project to
manage because of the number of different implementing agencies involved, reflecting the
cross sectoral and integrated nature of the project. The proposed project management
structure is shown in Figure ES.7.
59.
There will be a need for a central project management unit (PMU) within FASPO/
DENR, the executing agency. The PMU will be responsible for coordinating the various
implementing agencies and act as the focal unit for coordination with ADB, as well as
external government offices whose endorsement or approval and monitoring activities are
mandated by existing policies or laws, e.g. NEDA, DOF, NWRB, DOH. There will also be a
need for sub-PMUs at the DENR regional offices to administer project implementation
operations in the basin, supported by field offices. The PMU and sub-PMUs will be supported
by loan consultant teams to assist with project management, and to provide capacity building
services. An inter-departmental project steering committee (IPSC) will be created to provide
policy guidance and overall coordination in the implementation of the project.
60.
Given the importance of social aspects to project implementation, it is recommended
that there is a social development unit within the project implementation structure to address
social concerns for the various sectors (e.g. protected areas, mining, forestry). In addition,
key ARB actors will promulgate the relevant policies and guidelines, and effect the issuance
of laws at appropriate levels.
61.
Project implementation schedule. It is proposed that implementation covers a 6year period. In accordance to the current project readiness processing schedule of NEDA
Investment Coordination Committee and ADB (it is anticipated that the project would go
before the ADB Board in September 2011), Year 1 would start in 2012 (Figure ES.8).
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Figure ES.7: Proposed Project Management Organization Structure
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Figure ES.8: Proposed Project Implementation Schedule
No.

1

2010

Item

2011

2012

2013

2014

2015

2016

2017

Year 0

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

2018

PRE-PROJECT
PPTA Consultant's contract
ADB review/ approval
NEDA Investment Coordinating Council (ICC)
Loan processing/ negotiation/ signing

2

ADB loan
ef f ectivity

PROJECT IMPLEMENTATION

2.0 Procurement of Consultants
- Project management, technical advisory, capacity building services
- Monitoring and evaluation consultants for PPMS
2.1

Establishment of ARBGB for coordination of basin development and
utilization
- MOA for ARB management coordination body
- Formulation of common strategic management framework for ARBGB
- Operation of ARBGB and implementation of mandate

2.2 Improvement to river water quality and watershed conditions
- Formulation of FLUP in all Compostela Valley priority sub-catchments
-

Forest protection in Upper Agusa, Logum-Baobo and Naboc priority subcatchments

- Streambank stabilization in all Composteal Valley priority watersheds
- Vegetative approach in all Compostela Valley priority sub-catchments
-

Vegetative cum engioneering approach in all Compostela Valley priority subcatchments

- Agro-forestry in all Compostela Valley priority sub-catchments
-

Construction of mine tailings dams in Upper Agusan and Naboc subcatchments

- Dredging of Manat and Naboc rivers
- Formulation of community-based disaster ris k management guidelines
- Appraisal of priority watersheds in Agusan del Sur and Agusan del Norte
-

Implementation of intervention measures in selected priority watersheds in
Agusan del Sur and Agusan del Norte

2.3 Integrated ecosystem management of Agusan Marsh
- Establishment of Strict Protection Zones in Agusan Marsh
- Development of eco-tourism products for Agusan Marsh
- Establishment of wetland education center in Agusan Marsh
- Installation of floating water supply/ sanitation units for Agusan Marsh
- Development of Agusan Marsh community-based SWM program
- Installation of low cost flood warning system for Agusan Marsh
2.4 Local social and indigenous peoples development plans
- Implementation of local social development plans
- Implementation of indigenous people development plans
2.5

Improvement of water resources, flood management, and water
supply and sanitation infrastructure
- Improvement of 3 case study municipal water supply systems
- Feasibility studies for 14 other municipal water supply systems
- Improvement of 14 other municipal water supply systems
- Improvement of Butuan City drainage system (Phase 1)
- Operation and maintenance of new facilities
- Feasibility study of sewage collection and treatment for Butuan City
- Upgrading of hydrological monitoring network and database
- Upgrading of regional laboratories

2.6 Strengthening of project management capacity
- Capacity building and training programs
- Information and communication technology management program
- Establishment, staffing and equipping of PMU, sub-PMUs and PIUs
- Procurement of vehicles and other facilities
- Development of PPMS, reporting, accounting and audit systems
Source: PPTA Consultant.
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62.
Cost estimate and and financing plan. The project is estimated to cost $125 million
equivalent, including taxes, duties, interest charges on the ADB loan, and physical and price
contingencies. About $28.02 million equivalent (28%) of the base cost is allocated for
improvement of water resources, flood management, and water supply infrastructure; $39.77
million equivalent (40%) for improvement of river water quality and watershed conditions;
$6.71 million equivalent (7%) for Agusan Marsh biodiversity; $10.23 million equivalent for
local social development and indigenous people development; $4.53 million equivalent for
institutional development; and $9.92 million equivalent (10%) for strengthening of project
management capacities. A summary of the cost estimates by component is given in Table
ES.1.
63.
The Government intends to request a loan of $100 million equivalent from ADB to
finance the project. The loan will have a term of 25 years, including a grace period of 6 years,
with an interest charge at the rate of 1.07% (comprising 0.87% 5-year Japanese Yen swap
rate and 0.20% ADB spread) per annum. The ADB loan proceeds will be on-lent to the
Government of the Philippines and to each participating local government unit and water
district. The Government of the Philippines will bear the foreign exchange risk. Interest during
the project implementation period will be capitalized.
64.
The ADB loan will finance 79.7% of the project cost, and co-financing through the
Global Environmental Facility will finance 2.4%. About $22.5 million equivalent (17.9% of the
total project cost) will be provided by the Government of the Philippines though DENR. The
financing plan is summarized in Table ES.2.
65.
The loan will be through ADB’s London interbank offered rate (LIBOR)-based lending
(LBL) facility. For loans under the LBL facility all the provisions of Ordinary Operations Loan
Regulations Applicable to LIBOR-Based Loans Made from ADB's Ordinary Capital
Resources, dated 1 July 2001 would apply, subject to modifications if any, that may be
included. The borrowers have the option to choose between eligible currencies. The loan will
be for a term of 25 years, including a 6-year grace period.
Table ES.1: Project Cost Estimate
($ million)
Item
A.
1.

Amounts
b

a

Base Cost
Improvement of water resources, flood management and water supply
28.023
infrastructure
2. Improvement of river water quality and watershed conditions
39.772
3. Agusan marsh biodiversity
6.711
4. Local social development and indigenous people development
10.234
5. Institutional development
4.530
6 Strengthening of project management capacity
9.916
Subtotal (A)
99.186
c
B. Contingencies
1. Physical contingencies
9.911
2. Price contingencies
11.126
Subtotal (B)
21.037
d
C. Financing Charges during Implementation
5.245
Total (A+B+C)
125.468
a
Includes taxes and duties of $14.159 million.
b
In October 2010 prices.
c
Physical contingencies computed at 10.0% of civil works and equipment base costs. Price contingencies
computed on the basis of domestic and international price escalation factors, which include a provision for
potential exchange rate fluctuation assuming purchasing power parity exchange rates.
d
Includes interest and commitment charges. Financing charges are estimated, assuming 1.8% interest rate on
OCR loan and 0.15% commitment fee,
Source: PPTA Consultant.
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Table ES.2: Financing Plan ($ million)
Foreign
Exchange
29.773

Local
Currency
70.196

Global Environmental Facility

13.974

8.525

Government of the Philippines

0.803

2.198

3.002

2.4

44.549

80.919

125.468

100.0

Source
Asian Development Bank

Total
Source: PPTA Consultant.

Total Cost

% Total

99.968

79.7

22.498

17.9

66.
Fund flow channeling mechanism. There are six sources of funds, namely: (i) ADB
loan, (ii) GEF grant, (iii) equity from the Government of the Philippines through the DENR,
(iv) equity from local government units, (v) water district (WD) equity, and (vi) private equity.
67.
ADB will provide a loan to the Government of the Philippines through DENR. Most of
the loan proceeds will fund investment costs for the six project outputs and will be passed on
as grants to the project beneficiaries. The debt service for these subprojects will be paid for
by the national government. For infrastructure development (and Mabatas mine tailings dam
if PMDC confirm they want to avail of a loan from ADB), the ADB loan will be relent to the
project implementing agencies
68.

GEF grant funds will finance the Agusan March biodiversity subproject.

69.
GOP through DENR, LGUs, WDs and private parties will provide counterpart funds for
the investment costs of all outputs. GOP funds through DENR will be provided through the
annual Government Appropriations Act (GAA).
70.
Fund conduits are needed for the relending scheme as well as for the grant scheme.
To simplify disbursements, it is suggested that the primary conduit of funds shall be MDFO
and the LWUA for the relending scheme, and the DENR regional offices (which are the subPMUs at the regional level) for the grant scheme (Figure ES.9). Both agencies will review
and process requests for payments and enable the release of the funds through the
designated local banks.
71.
Financial management assessment. Financial management assessments were
conducted on the potential borrower/beneficiary government agencies and organizations of
the proposed sub-projects. Two levels of assessments were made: (i) a general assessment
of the potential beneficiary government agencies and organizations of the proposed subprojects, and (ii) an assessment on the potential loan sub-borrowers.
72.

The results of the first level assessment show that:
i.

There is relatively sufficient financial management capacity at both the regional
and national levels of DENR to implement and manage the proposed project, as
well as the local government units that may be potential borrowers.

ii.

Much of the improvement that is needed though in the financial systems is to find
ways on how to expedite the approval and disbursements process, as is common
in most government projects.
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Figure ES.9: Proposed Fund Flow Mechanism
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Source: PPTA Consultant.

73.

The second level assessment on the potential sub-borrowers revealed that:
i.

All of the LGUs that were assessed are highly dependent on IRA (internal
revenue allocation). There is very little internal revenue generation from
economic enterprises and/or recovery from the provision of basic enterprises.

ii.

There is a potential for cost recovery for the water supply subprojects, but not for
the drainage subproject in Butuan City.

iii. The LGU and WD borrowers have adequate borrowing capacity to loan finance
their particular subprojects.
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74.
Procurement and consulting services. The proposed procurement of goods
(management systems, GIS, hydrological database systems and monitoring equipment,
laboratory equipment and supplies, and office equipment and vehicles) is to package into six
contracts, valued at about P99 million (about $2.25 million).
75.
The proposed procurement of civil works (for mine tailings dams, river dredging,
infrastructure to improve livelihoods and support eco-tourim in the Agusan Marsh, Butuan
City drainage, improvement and expansion of municipal water supply systems, drilling
observation wells, and improvement of laboratory buildings) is to package into 14 contracts,
valued at about P1.51 billion (about $34.24 million).
76.
Consulting services will be required to support project implementation and build
institutional capacity in DENR, the project management unit (PMU), local government units,
communities and non-governmental organizations (NGO). Four consultancy packages are
envisaged: (i) project implementation management and technical advisory services; (ii)
institutional strengthening and capacity building services; (iii) project performance
management system (PPMS)/ monitoring and evaluation); and (iv) conserving biodiversity in
Agusan Marsh Wildlife Sanctuary. Total inputs are estimated to be 986 person-months (121
international and 865 national). The total cost is estimated to be $8.89 million.
77.
Project monitoring, evaluation and communication. The monitoing and evaluation
of project outputs and outcome will be based on the design and monitoring framework (DMF)
and implemented through the project performance management system (PPMS). The DMF
is shown in Table ES.3.
78.
Benchmark data are provided by the socio-economic survey (SES), rapid rural
appraisal system (RRSA) and training needs assessment (TNA) carried out under the PPTA.
79.
The M&E program will employ both internal and external monitoring and evaluation
processes. Internal monitoring will be conducted as part of the overall project’s management
processes. During Year 1 of the project, the PMU will develop and implement the PPMS with
the assistance of Monitoring and Evaluation Consultants (recruited by the Executing Agency
under a local consultancy arrangement) for monitoring project performance in the DENR
regional offices and participating LGUs. External monitoring will involve the participation of
various stakeholders in the monitoring and evaluation of the project’s effects and contribution
to the ARB. Mainly involving the evaluation of higher level effects and impact indicators,
external monitoring will utilize the existing monitoring and evaluation systems available in the
participating agencies such those used by LGUs and the national agencies.
Table ES.3: Design and Monitoring Framework
Design Summary
Impact (Goal) by 2025
• All of Agusan basin will have
sustained availability and
more equitable distribution of
adequate water of suitable
quality for use for agreed
domestic, economic and
environmental uses, and
poverty will have been
reduced
Outcome (by 2018)
• Water and land resources
management, and water
infrastructure, in the Agusan

Performance Targets/
Indicators

Data Sources/Reporting
Mechanisms

Municipal water supply demands and
irrigation demands are fully met
Mercury level in river sediments at key
control points is less than 0.001 mg/l
Close and open forest cover increases
from 28% of ARB area (2003) to 40%
Annual soil erosion is reduced from 1526 tons/ha (2008) to 10-12 tons/ha
Rural poverty incidence is reduced from
47-72% to 30-50%

WSP records
NIA records
Communal irrigation scheme
records
EMB reports
FMB reports
MGB reports
LGU P/MPDO records

Effective watershed/ARB institutional
arrangements and public-private
partnerships are established

DENR regional offices
ARBIWRMP PMU records
NEDA Regional Offices XI

Assumptions and Risks
Assumptions:
Macroeconomic and
political stability
WSPs and irrigation
associations implement
effective O&M programs
Risks:
Weak regulation and
enforcement of forestry,
mining, and
environmental laws
Assumptions:
Inter-agency cooperation
established
Broad-based participation

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

XX

Design Summary
Basin will be developed

Outputs (2018)
1. Water resources, flood
management, and water supply
infrastructure improved

Performance Targets/
Indicators
IWRM principles are adopted
Dialogue mechanism with civil society is
established
At least 30% of the staff in ARBGB and
component units are women
Infrastructure is completed as designed
and to specified quality

Executive Summary

Data Sources/Reporting
Mechanisms
and XIII reports
LGU P/MPDO records
WSP records
Project completion report
M&E benchmarks/reports
NCIP and ADSDPP
monitoring

Assumptions and Risks
of stakeholders
Risks:
Lack of common
agreement amongst
localstakeholders on
development policies,
plans and strategies for
the entire ARB

92km of new drains are constructed in
Butuan City
Water supply served population increased
from 80,000 (2010) to 209,000
Tariffs for municipal water supply systems
adequately cover O&M
Operational river flow gauging stations
increased from 8 to 20
EMB regional water quality laboratories
upgraded and operational
FLUPs are prepared for 4 priority
watersheds in CV
Forest protection implemented for
10,100ha in in CV priority watersheds
Streambank stabilization implemented for
640ha in CV priority watersheds
Slope stabilization implemented for
10,000ha in CV priority watersheds
Agro-forestry implemented for 1,300ha in
CV priority watersheds
Rehabilitation interventions identified and
implemented for priority watersheds in
Agusan del Sur and Agusan del Norte
Mine tailings dams completed
Small-scale mining code prepared and
implemented with multisectoral support
Marsh management plan updated and
harmonized with ancestral domain plans
8 strict protection zones are established
Wetland Center established
146 floating rainwater collection/ sanitation
units are installed
16 materials recovery facilities and 1
plactic wastes melting facility are
established
Annual visitor numbers increase from
insignificant (2010) to 14,500 by 2017

LGU MPDO records
MPDO records
Contract supervision reports
Contractors’ reports
Philippine Atmospheric,
Geophysical and
Astronomical Administration
records
DPWH-BRS Regions records
EMB records
PENRO and CENRO
records/reports
LGU P/MPDO records
Philippine Mining
Development Corporation
reports
EMB Regions XI and XIII
reports
Project completion report

Assumptions:
Consumers’ willingness to
connect and to pay for
water services
Risks:
Customers don’t pay
water connections
charges
High turnover rate of
trained laboratory staff
Assumptions:
Adequate enforcement of
laws and regulations
Risks:
Encroachment and
expansion of mining
areas
Unregulated disposal of
mine tailings and
chemical wastes
Tailings dams fail

DENR Region XIII reports
NCIP Region XIII reports
Protected Area
Superintendant reports
Protected Area Management
Board records
Wetland Center and
accommodation registers
Surveys by NGOs

Assumptions:
Marsh management plan
is updated
Risks:
Septage desludging is not
carried out
Eco-tourism marketing is
not effective
Encroaching cultivation
and mining wastes

4. Local social and indigenous
peoples development plans
implemented

At least 15 municipalities benefit from
ADSDPP/biodiversity and watershed
management implementation
Land tenure improvement leads to
increased productivity
Indigenous Peoples Organizations,
Community Forestry Organizations
strengthened and implementing livelihood
projects and forest protection measures
Number of women participating in
community action planning has increased
Enterprise development and marketing
plan established for priority watersheds
Gender action plan implemented

NCIP Regions XI and XIII
reports
LGU P/MPDO records
Ancestral domain plans
Surveys
M&E reports

5. ARB Governing Board

Memorandum of Agreement/ participation

LGU records, resolutions

Assumptions:
Active participation and
involvement of IPs
Adequate institutional
capacities of agencies
and IPs to implement
ADSDPP
Risks:
Uncoordinated
development policies
affect other sectors
Unregulated mining
opens more protection
areas; mining pollution
affects livelihood systems
Assumptions:

2. River water quality and
watershed conditions improved

3. Integrated ecosystem
management of Agusan Marsh
established
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effective in coordinating basin
development and utilization

6. Project management capacity
strengthened

Performance Targets/
Indicators
signed
ARBGB, secretariat and sub-management
units established and operational
Local enabling policies, ordinances,
standard operating procedures and
implementation guidelines adopted
Local partnership building and comanagement arrangements in use
Stakeholders effectively participate and
contribute in ARB management
Roles and responsibilities, and
coordination procedure determined and
agreed
State of the basin reporting established.
Long-term financing mechanisms
established
986 person-months of consultant
specialists provided
Organizational change of DENR FASPO
to streamline business processes
M&E procedures and reporting improved
Institutional capacity building and human
resource development programs
completed
All participating LGUs are linked to GIS
and data management system
Project website actively accessed by
stakeholders

Executive Summary

Data Sources/Reporting
Mechanisms
ARBGB Secretariat records
DENR Regions XI and XIII
reports

Consultants’ reports
DENR Foreign Assisted
Special Projects Office
reports
Project monitoring reports
Project audit reports
Training participants’ reports
Website hits
Active remote node pinging
Online reporting of connected
systems

Activities:
1. Water resources, flood management, and water supply and sanitation infrastructure improved
1.1 Process of land acquisition and finalization of resettlement plans for Butuan City drainage initiated (year 0)
1.2 Resettlement plan for Butuan City drainage implemented by end year 1
1.3 Improvement of Butuan City drainage completed by year 4 (Phase 1)
1.4 Improvement and expansion of 3 case study municipal water supply systems completed by year 3
1.5 Improvement and expansion of 14 other municipal water supply systems completed by year 5
1.6 Upgrading of hydrological monitoring network and database by year 4
1.7 Early flood warning system operational by end or year 2
1.8 Improvement of regional laboratories completed by year 3
2. River water quality and watershed conditions improved
2.1 Formulation of FLUP and physical framework planning in CV priority sub-catchments during year 1
2.2 Forest protection in all CV priority sub-catchments started in Year 2 and completed in year 6
2.3 Streambank stabilization in CV priority watersheds started in Year and completed in year 6
2.4 Slope stabilization measures in CV priority watersheds started in Year 2 and completed in year 6
2.5 Agro-forestry in all CV priority sub-catchments started in Year 2 and completed in year 6
2.6 Rehabilitation interventions designed in priority Agusan del Sur/ Norte watersheds by year 2
2.7 Implementation of rehabilitation interventions in priority Agusan del Sur/ Norte watersheds starts in year 3
2.8 Construction of mine tailings dams by year 4
2.9 Formulation and adoption of Code of Practice for Small-scale Mining by year 2
2.10 Planning and consensus building on mining reform (EITI) underway by year 2
3. Integrated ecosystem management of Agusan Marsh established
3.1 Marsh management plan updated and communicated with stakeholders in year 1
3.2 Strict protection zones identified, agreed with the communities, established by end year 2
3.3 Eco-tourism products and full-scale marketing developed by end of year 3
3.4 Wetland education center established by end of year 3
3.5 Floating water supply/ sanitation units for Agusan Marsh installed by end of year 4
3.6 Agusan Marsh community-based solid waste management program completed by end of year 2
4. Local social development and IP development implemented
4.1 Implementation of pilot ADSDPP, completion by year 5
4.2 Local social development and IP plans prepared and implemented for priority watersheds by year 5
4.3 Community/watershed coordination structures in place by year 3
4.4 Capacity building of IP organizations for ancestral domain and resource management started in year 2
4.5 Social marketing of Agusan River rehabilitation planning by year 1
4.6 ENR enterprise development and marketing plans prepared and implemented for target sites by year 5

Assumptions and Risks
National and local
legislative support in
place
Risks:
Waning LGU interest or
lack of adequate staffing/
funding for ARBGB

Assumptions:
DENR has adequate
project management
capacity, and will
establish good working
relations with LGUs and
local stakeholders
Risks:
Uncertaintly over roles
between DENR agencies
Implementation units fail
to muster broad-based
support of stakeholders
Inputs:
ADB Loan: $100.0 million
GEF Grant: $3.0 million
GOP: $22.5 million
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Performance Targets/
Data Sources/Reporting
Assumptions and Risks
Indicators
Mechanisms
4.7 Organizational strengthening of ancestral domains structures, IPOs, community organizations for
livelihood/ resource management by year 5
4.8 Implementation of reforestation component as sustainable livelihood enterprise under “Treepreneur”
or similar concept underway by year 2
4.9 Indigenous People’s Plan for Agusan Marsh prepared and implemented by year 5
4.10 Local Social Development Plan for Agusan Marsh prepared and implemented by year 5
4.11 Gender action plan and implemented by year 2
5. ARB Governing Board effective in coordinating basin development and utilization
5.1 Drafting and signing of MOA for ARBGB (year 0)
5.2 Pre-operation consolidation, formulation of common strategic management framework completed in year 1
5.3 Operation of ARBGB and implementation of mandate, underway by year 2
5.4 Data collection, management and analysis systems established by end year 2
5.5 State of the basin reporting established by end year 2
5.6 Long-term financing mechanisms established by end year 2.
5.7 Communication and participation processes established by end year 2
6. Project management capacity strengthened
6.1 Short-listing for consultancy packages completed (year 0)
6.2 Recruitment of consultant teams by mid-year 1
6.3 Establishment, staffing and equipping of PMU, sub-PMUs and PIUs by mid-year 1
6.4 Procurement of vehicles and other facilities by mid-year 1
6.5 Organizational change of DENR FASPO to streamline business processes completed by end year 1
6.6 Installation of database management systems and GIS in LGU and PMU offices by end year 1
6.7 Integrated monitoring and information system started in year 2
6.8 Capacity building consensus building and planning stage completed by end Year 1
6.9 Capacity building application stage completed by year 3
6.10 Capacity building institutionalization stage underway by year 4
ADB=Asian Development Bank, ADSDPP= ancestral domain sustainable development protection plan, ARB= Agusan River Basin,
ARBGB=Agusan River Basin Governing Board, CENRO=community environmental and natural resources office, CV=Compostela Valley,
DA=Department of Agriculture, DENR= Department of Environment and Natural Resources, DPWH-BRS= Department of Public Works
and Highways - Bureau of Reasearch and Standards, EMB= Environmental Monitoring Bureau, FLUP=forest land use plan, FMB=Forest
Management Bureau, GEF= Global Environment Facility, GOP= Government of the Republic of The Philippines, IA= implementing agency,
IP= indigenous peoples, IWRM= integrated water resources management, LGU=local government unit, MDG= Millennium Development
Goals, M&E=monitoring and evaluation, MGB= Mining and Geo-science Bureau, NCIP= National Commission on Indigenous Peoples,
NEDA=National Economic Development Authority, NGO=non-government organization, NIA=National Irrigation Administration,
O&M=operation and maintenance, PENRO=provincial environment and natural resources office, P/MPDO=provincial/municipal planning
and development office, PO=people’s organization, WSP=water service provider.
Source: PPTA Consultant.

8.

ECONOMIC ANALYSIS

80.
Approach and methodology. Economic analysis was carried out for the following
core subprojects: (i) agro-forestry development; (ii) reforestation; (iii) water supply-sanitationsolid waste management; (iv) ecotourism; (v) urban drainage improvement; and (vi)
community water supply improvement.
81.
The economic viability of the investments was assessed in terms of EIRR and NPV.
The indicators were computed based on the stream of incremental economic costs and
benefits over an assumed period of 20-25 years after the investments have been completed.
Economic costs were derived from the financial estimates but adjusted down for taxes and
duties and converted to equivalent economic costs using shadow prices for exchange rate
(SER=1.2) and for wage rates for unskilled labor (SWR=0.6). Economic benefits were
identified for each package of investments and then valued using market price approach,
replacement cost method, loss of income method, contingency valuation or other valuation
techniques. To compute NPV, the economic benefits and costs were discounted using 12%
(base case) but alternative rates of 10% and 15% were also tested to determine their specific
impact on economic viability. Additional sensitivity tests were carried out to further test the
impact of changes in key project variables like capital costs, O&M costs and benefits. The
sustainability of the investments was also assessed as well as the impact of the investments
on the poor.
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82.
Results of economic analysis. Results of the economic analyses and sensitivity
tests for the core subprojects show that the investments are economically viable, even with
20% increase or decrease in any of the variables used for sensitivity tests (Table ES.3). At a
higher discount rate of 15%, the investments still remain viable.
Table ES.3: Summary Indicators – Base Case and Sensitivity Analysis
Subproject/Scenario
1. Agro-forestry development (Falcata-coffeerubber investment model)
Base case
20% increase in capital, O&M costs
20% reduction in returns from Falcata
20% red. in returns from coffee, rubber
20% reduction in total returns
@ 15% discount rate
2. Reforestation (A. mangium-Falcata model)
Base case
20% increase in capital, O&M costs
20% reduction in returns from Falcata
20% reduction in returns from Acacia
20% reduction in total returns
@ 15% discount rate
3. Water supply-sanitation-CBSWM
Base case
20% increase in capital costs
20% increase in O&M costs
20% reduction in health cost savings
20% reduction in all benefits
@ 15% discount rate
4. Ecotourism
Base case
20% increase in capital costs
20% increase in O&M costs
20% reduction in tourism benefits m
@ 15% discount rate
5. Drainage improvement (Butuan City)
Base case
20% increase in capital costs
20% increase in O&M costs
20% reduction in avoided property damage
@ 15% discount rate
6. Water supply improvement
Base case
20% increase in capital costs
20% increase in O&M costs
20% decrease in benefits
@ 15% discount rate

NPV

EIRR

Switching
Value

339.8
283.3
320.6
234.6
215.3
211.9

35.3
30.1
34.3
30.2
29.0

176.9
158.3
157.1
142.8
123.0
96.4

28.0
25.1
26.8
25.9
24.5

194
-458
-261
-159

14.2
7.0
10.5
14.1
0.4
8.6

24.2
16.9
21.0
24.2
12.4

66
151
41

87.3
72.3
80.2
47.7
40.2

21.0
18.8
20.1
17.4

11
11
-12

313.9
280.5
303.4
220.8
405.7

40.3
32.9
39.2
32.0

108
694
-97

50.3
38.2
44.0
21.9
29.9

21.9
18.4
20.8
16.5

126
389
-81

137
-705
-138
-112

Source: PPTA Consultant.

83.
Poverty Impact. Both agro-forestry and reforestation subprojects target the IPs and
other inhabitants of the watershed as participants, either as developers of agro-forest
plantations or providers of hired labor. With a total area of 3,060 hectares in Manat
watershed, agro-forestry requires some 2,040-3,060 farming households to develop the
whole area into 1-1.5 ha individual agro-forestry farms. This means a total of 11,000-16,800
beneficiaries based on an average household size of 5.5 members. Survey results indicate
that around 60% of the households spend much less than the estimated poverty line of
P7,600/month. With about 60% of the households poor, the impact on local poverty is quite
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significant.
84.
In reforestation, the magnitude of IP participation is expected to be less than in agroforestry since only 2,382 hectares will be re-vegetated and the efforts required are not as
intensive. This activity requires an estimated 0.35 million person-days over just a period of
six years.4 The socio-economic surveys conducted in Maragusan (Upper Agusan) indicate
that poverty incidences are about 40% in Maragusan and 70% in New Bataan. The poverty
impact of the investments, especially in New Bataan, is also significant.
85.
In the case of eco-tourism, the biggest gainers are the tourism service providers (e.g,
hotel and restaurant owners, travel operators, tourist guides, boat owners, etc.) who capture
a large portion of tourist expenditures. The PIR (poverty impact ratio) for the subproject is
estimated at 40%.
86.
Improving the existing drainage system in Butuan City will directly benefit 5,921 urban
households (around 33,000 beneficiaries) and 506 commercial establishments in 2015 when
the system becomes fully operational. Analysis of gainers and losers shows the affected
households to be the biggest gainers (94%) followed by commercial establishments (7%).
The labor sector, through direct involvement in system rehabilitation works), will gain 3% of
the benefits. The Government is expected to bear a loss (4%) because of the difference in
the exchange rate. Overall, the poverty impact ratio is 38%.
87.
The community water supply subproject shows that the major gainers are the existing
and new customers. Nabunturan WD will benefit from increased customer base, demand and
tariff revenue while the labor sector will benefit from direct involvement in construction, repair
and maintenance. Due to SERF, the Government will bear a loss owing to the differential
cost of foreign exchange. The PIR for this subproject is 89%.
9.

SAFEGUARD ASSESSMENTS

88.
Environment. The proposed subprojects will improve the general welfare, public
health and sanitation of the target communities.
89.
The expansion of the water supply systems will improve the living conditions of the
target beneficiaries, while the upgrading of the Butuan City drainage system will reduce
flooding and improve the productivity of in the central business district of the city. Both are
expected to enhance the environmental conditions of the communities and reduce the
incidence of water-borne diseases. Implementation of the subprojects will not pose
significant problems to the environment because there are no significant negative impacts
and risks that cannot be mitigated.
90.
The proposed initiatives for the Agusan Marsh are focused on improving the
conditions within the Marsh itself. The integrity of the Marsh, however, depends upon
ensuring that environmental degradation and pollution upstream in the Agusan basin are
addressed. External influences on hydrology and heavy metal contamination could seriously
impair the ecosystem services provided by the Marsh in terms of its biodiversity and natural
resource productivity, hydrological services in terms of flood mitigation and groundwater
recharge, water purification and carbon sequestration. The other components of the Agusan
River Basin IWRM subprojects begin to address these issues in terms of watershed
management and control of mine processing effluents.

4

The period of six years corresponds to the investment period of the project. Within 25 years, which is the
assumed period for economic analysis, the total labor requirement for reforestation of Upper Agusan watershed is
estimated at about 1.49 million person-days.
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91.
The Agusan Marsh subproject does not fit neatly into the different categories of
project requiring environmental impact assessments. The components are relatively small in
themselves and dispersed throughout the Marsh. However, because of its presence in a
protected area, the subproject is considered to be a Group II project within a Critical
Environmental Area, the Agusan Marsh Wildlife Sanctuary, and thus requires an IIER to be
presented to the EMB Regional Office for approval. In this case the project proponent would
be PENRO office of Agusan Del Sur in collaboration with the LGUs of the eight municipalities
surrounding the Marsh. This is also consistent with the ADB categorization of a Category B
project under the ADB classification system.
92.
Involuntary resettlement (IR). The most sensitive output of the project in terms of IR
impacts is the Butuan City drainage subproject which is anticipated to cause physical
displacement to some 150–200 households for right-of way acquisition. In addition to
displacing informal settlers, some right of way acquisition, loss of business shops and
disruptions to businesses would be involved in the subproject which would require
compensation for land and income losses incurred.
93.
A Resettlement Framework has been drafted, and a subproject resettlement plan is
being prepared for the Butuan City drainage subproject. Preparations for the conduct of the
census, inventory of losses (IOL), socio-economic survey and the replacement cost survey
have been undertaken. Implementation of these surveys will take place in January to early
March 2011. The census and IOL will cover 100% of project-affected persons. The SES will
take a sample of 20% of severely affected households which have more than 10% of their
productive assets to be affected by the project and 10% of all other PAHs. The replacement
cost survey will obtain data on the value of affected assets and the cost of replacing them as
a basis for compensation. Data will be obtained from residents, relevant government offices
and businesses.
94.
Indigenous peoples. The integrated watershed management approach maximizes
the participation of indigenous peoples, not only to ensure their inclusion in all subproject
benefits, activities and training programs. They are recognized as key players in ancestral
domain (AD) management and protection as mandated by law. Implementation of indigenous
people’s development plans will be in close partnership with IP organizations and structures
and NCIP, and with LGUs and concerned departments of the DENR. NGOs and
environmental organizations and IP advocates will also be partners in advocating for reforms
in benefit sharing and resource management.
95.
Gender. Specific measures will be taken into account throughout the different stages
of project implementation to address the main issues facing women. In general, these
measures fall within the following broad gender mainstreaming strategies: (i) increasing
women’s participation in project activities and benefits; (ii) building-in gender-specific
baseline data and indicators into project planning and monitoring systems; (iii) organizing
women into development-focused groups such as cooperatives, savings groups and microenterprises; and (iv) increasing women’s capacities and participation in community decisionmaking and project management.
96.
The project is designed to result in major social, gender and poverty benefits with
multiple impacts. A larger proportion of the beneficiaries will be the poor, women, and
children. They will benefit from the provision of water supply, increased opportunities to comanage ecotourism projects, water management upgrading LGU income projects and
facilities to monitor the Agusan River’s enhancement water management service delivery
through multi stakeholders participation. Oversight arrangements, capacity development,
provincial plans, eligibility criteria, and targeted funding for assisting women groups for small
and medium income generating projects will help to ensure that suitable subprojects in the
river basin are selected that yield maximum benefit for these vulnerable groups. The project
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also supports and provides improved access to credit and opportunities for improved
earnings for small-scale nature tourism entrepreneurs in the proposed Agusan Marsh
conservation effort and with the end view of generating a better income stream for women.
10.
97.

KEY OUTSTANDING ISSUES
Key outstanding issues for consideration are:
1.
2.
3.
4.
5.
6.

Project implementation concerns and requirements.
Financing.
Priority watersheds in Agusan del Sur and Agusan del Norte.
Sewage collection and treastment for Butuan City.
Mabatas mine tailings dam.
Relocation of households from Mt. Diwata.

98.
Project implementation concerns and requirements. The proposed executing
agency is FASPO/ DENR, and its responsibility will extend from ensuring technical
soundness of project activities, particularly those related to resource management, but also
assuring strong administrative, financial and institutional cohesion from within the
organization and with its relationship arrangements with other operating partners (i.e. LGUs,
NCIP, local stakeholders, etc).
99.
In this context, several key concerns and requirements need to be addressed to
minimize potential project implementation progress; these include: (i) strong project
management capacity; (ii) simplified fund disbursement and reporting, (iii) strong DENR top
management project leadership, and (iv) institutional ‘home’ of watershed management.
100. Strong project management capacity. DENR FASPO’s project management capacity,
through the proposed project management unit (PMU), must ensure strong technical,
organisational and financial (i.e. procurement and fund disbursement) at the central level to
maximise the utilisation of technical and financial resources from the project. A major area for
improvement is DENR’s procurement procedures and fund disbursement to ensure that
needed inputs and resources by the project, especially field activities, are completed and
awarded expeditiously and delivered and acted upon on time.
101. Similarly, DENR’s monitoring and evaluation capacity, particularly of FASPO, must be
prioritised to ensure that targets and deliverables are met, including enhancing and
strengthening not only FASPO’s project monitoring information and database system but
more importantly its analytical capacity to use project information and data for project
assessment and evaluation.
102. At field level, DENR’s regional units that will serve as sub-project management units
(sub-PMUs) must also show strong all around project leadership and financial management
capacity. These includes identification of dedicated technical and project management staff,
simplified fund disbursement and reporting, project results monitoring, etc. At present DENR
regional field units, including provincial and community offices, have very limited professional
technical staff and project management capacities.
103. Simplified fund disbursement and reporting. DENR must institute a simplified fund
disbursement and reporting system that will ensure that fund releases (either from grant
funds or counterpart funds) are released immediately and timely. This will involve identifying
expedient procedures for fund disbursement, release and submission of
reports/reimbursements, especially at the field/local levels. A dedicated finance disbursement
and reporting system must be introduced at the minimum at the sub-PMUs and
PENRO/CENRO units.
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104. Likewise, there needs to be an assurance of GOP counterpart funding through the
DENR budget allocation, and assuring counterpart funds both for personnel, and
maintenance and operations expenses, specially by field operating units, including the
proposed DENR-led ARBGB Secretariat and sub-river basin secretariat bodies.
105. Strong DENR top management project leadership. The commitment of DENR’s top
management to the achievement of the project’s objectives and results must be clearly
articulated and translated organisationally and operationally in the organisation. This will
involve integrating ARBIWRMP results and outputs as part of DENR’s key results areas, i.e.
as a deliverable of the concerned regional units involved in the project, and linking project
objectives to DENR’s institutional mandates and responsibilities.
106. Institutional ‘home’ of watershed management. DENR must resolve the institutional
‘home’ of its watershed management mandate. Whilst DENR-FASPO would serve as the
executing agency during the project duration, it is important that the agency addresses the
institutional residence of watershed management in the organisation. Based on the Water
Code, the National Water Resources Board (NWRB) has the institutional mandate over the
management and control in the utilisation of the country’s water resources, including
watershed areas.
107. However, there is a perception that whilst the NWRB officially has the mandate in
watershed management, it does not exercise field and operational control over them. This
function is exercised by the DENR’s field and local units. As such there is no clear line of
authority and accountability towards achieving watershed management targets and
objectives, including its preservation, conservation, rehabilitation and protection.
108. The results and lessons that would be generated from the project’s implementation
will be important inputs to the effective application of the DENR or NWRB mandates on
watershed management. It is thus very important that at the outset of the project whichever
agency will be determined by DENR to fulfill its institutional mandate on watershed
management must be made an integral part, if not principal actor, in the project management
of ARBIWRMP.
109. Financing. It is currently assumed that ADB will provide a grant for institutional
development and capacity building as NEDA usually does not favor using loan funds for
these activities.
110. It is proposed that there will be two loan conduits for the relending scheme, namely
MDFO and LWUA. The water supply subprojects and the Butuan City drainage subproject
are under the relending scheme It was initially explored that MDFO lends to the concerned
LGUs which will in turn relend to the WDs. To implement this, the WDs would need to
execute a Memorandum of Agreement with the LGUs which would be the basis of the
relending scheme. However, in discussions with LWUA, WDs and LGUs, it was noted that
this process is complicated and would require various levels of approvals at the LGU level
and the water districts. In the end, this option would be more complicated than by having two
conduits (LWUA and MDFO).
111. Taking the above into consideration, it is proposed to have separate conduits for nonLGUs and LGUs. For non-LGUs, which in this case are the water districts, the most
appropriate option proposed is LWUA.
112. While the MDFO interest rate averages 7-9% per year, the actual pass-on rates will
depend on the current interest rates and national government (NG) and LGU cost sharing
policy. The highest possible interest rate is 11% per annum based on a no-grant scheme.
Depending on the LGU income class, some LGUs can even qualify for as high as a 50%
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grant from MDFO. Hence, the average interest rates are 7-9%. In meetings with MDFO, the
PPTA consultants asked MDFO about the possibility that the final pass-on rates to the subborrower be lower than existing rates since the cost of money from ADB is also low. MDFO
did not make any final decision on this and this needs to be included among the issues to be
raised in future discussions with MDFO.
113. Priority watersheds in Agusan del Sur and Agusan del Norte. Implementation of
watershed rehabilitation will follow a phased approach, starting in the upper sub-catchments
in the headwaters of the Agusan basin in Compostela Vally Province (Region XI), and
proceeding to mid and lower parts of ther basin (Region XIII).
114. The scope of the interventions for the Compostela Valley priority watersheds was
prepared during this PPTA. However, the scope of interventions for Region XIII watersheds
has yet to be determined, and it is proposed that a similar exercise as was done for
Compostela Valley is carried out during the early part of project implementation for these
watersheds to determine the best use of allocated ADB loan budget resources.
115. Sewage collection and treatment for Butuan City. During the workshop to present
the Draft Final Report to key stakeholders held in Davao City on 25-26 November 2010,
suggestions were put forward to include sewage treatment in the Butuan City drainage
improvement subproject scope since the drains in the CBD (central business district) also
collect sewage overflows from poorly constructed and maintained septic tanks and this poses
a health risk to the city.
116. However, although both LGUs and water utilities (in this case Butuan City Water
District) are mandated under the 2004 Clean Water Act to address sewage and sanitation,
and various technical solutions can be proposed, the main consideration is the limited
borrowing capacity of both Butuan City LGU and Butuan City Water District if sewage
treatment is to be financed from loans. For Butuan City LGU its current borrowing capacity
will be fully utilized for the proposed Phase 1 drainage works, and Butuan City Water District
is not in a financial position to take on any further loans.
117. It is recommended that a thorough feasibility study is carried out during ARBIWRMP
implementation to determine the most appropriate technical, institutional and financing
options.
118. Mabatas mine tailings dam. Unregulated gold mining, particularly small-scale
mining, in the Upper Agusan, Manat and Naboc sub-catchments is one of the major causes
of erosion and siltation of the river systems in the watersheds. It also carries with it toxic and
heavy metal pollution in the river systems due to the discharge of mine tailings that are
contaminated with mercury and cyanide.
119. The most serious sitution is in the Diwalwal Mineral Reservation Area in the Naboc
watershed where both small-scale and large-scale mining operations contribute to the severe
siltation of the Naboc River and contamination of its waters with mercury and cyanide from
milling and gold processing.
120. The Philippine Mining and Development Corporation (PMDC), a government owned
and controlled corporation (GOCC), plans to pursue the construction of the Mabatas mine
tailings dam and relocate both the small and large scale processing facilities presently at
Brgy. Mt. Diwata to near the tailings pond so that all discharges would be collected and
impounded in the pond to facilitate treatment of the wastewaters. This plan is supported by
Brgy. Mt. Diwata. The impounding capacity of the interim dam was estimated at 170,000
cubic meters with an estimated construction cost of P7.5 million, while the main Mabatas
tailings dam would cost P114.25 million (about $2.60 million).
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121. The Mabatas mine tailings dam is a high priority of PMDC, and the corporation is
looking for a funding source to finance the facility. In principle ADB would be able to fund
such a facility and extend a loan to a GOCC such as PMDC, providing the loan conditions
were acceptable to PMDC. ADB could also possibly finance urban infrastructure such as
roads and amenities.
122. If PMDC confirmed their interest to avail of ADB funding, ADB would require a socioeconomic/ environmental feasibility study; normally this would be carried out by the project
proponent (PMDC). Although it is believed a feasibility study was done before, this would
need substantial updating.
123. Relocation of households from Mt. Diwata. In addition to relocating processing and
treatment facilities, there are plans to relocate residents away from the crowded and
unsanitary Mt. Diwata settlement to the Mabatas dam site area. This activity would be
facilitated by Gawad Kalinga (GK), a movement to alleviate poverty through, amongst other
activities, the building of basic decent houses, and environmental programs. The Mabatas
site is 100 ha, and allowing 20 ha for the tailings dam and processing facilities, perhaps 80
ha could be available for houses (8,000 houses assuming 100 house per hectare, for 40,000
people).
124. However, a key issue is whether people would be prepared to move their residences
to the Mabatas site. It is questionable whether there would be a sufficient motive for people
to move, and also whether new people would move in to the vacated areas in Mt. Diwata
town.
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MAIN REPORT
1
1.1

INTRODUCTION

BACKGROUND TO PROJECT

1.
The proposed Agusan River Basin Integrated Water Resources Management Project
(ARBIWRMP) is consistent with the overall policy of the Government of Philippines (GOP) on
economic development and poverty reduction as reflected in the President’s 10-Point
Agenda for Growth, the Medium Term Development Plan (MTDP), and the Philippine
Strategy for Sustainable Development under the Philippine Agenda 21. The MTDP proposes
the adoption of integrated water resources management (IWRM) approaches using
ecosystem and watershed considerations to optimize economic and social welfare—but
without compromising the sustainability of vital ecosystems.
2.
The project is in line with the commitments of the Philippines as a signatory to
international conventions including the Millennium Development Goals (MDG), United
Nations Convention to Combat Desertification (UNCCD), United Nations Framework
Convention on Climate Change (UNFCCC), and United Nations Convention on Conservation
of Biological Diversity (UNCBD). Moreover the project will also contribute highly to the efforts
of climate change mitigation and adaptation, and disaster risk reduction, which is a key
priority of GOP and ADB.
3.
ARBIWRMP is consistent with the mandate of the Department of Environment and
Natural Resources (DENR) on environmental protection and conservation of natural
resources, and supports the objectives of the decentralization of natural resources
management and devolution of responsibilities to local government units (LGU) and
communities. In addition, the proposed project is consistent with the national policy of
rationalizing river basin initiatives with the flood control projects of the Department of Public
Works and Highways (DPWH).
4.
The proposed project will directly address four of the six constraints identified in the
2005-2007 ADB Country Strategy and Program: (i) inadequate infrastructure, (ii) poor
management of assets, land and resources, (iii) weak institutional capacity, and (iv)
geographic inequalities. The project is in harmony with ADB Philippines Country Operations
and Business Plan 2009-2010 in its focus on improving rural infrastructure and environment
which are core areas of operations in the ADB Strategy 2020, and is also in line with ADB’s
Water Financing Program.
5.
ARBIWRMP is targeted as a 2012 loan with a projected amount of US$100 million
available using OCR (Ordinary Capital Resources) funds.
1.2

BACKGROUND TO THE PPTA

6.
Planning for the preparation of the Agusan River Basin Project was initiated in 2003
when the government requested ADB for technical assistance (TA) to prepare a master plan
for the Agusan River Basin (ARB), following an integrated water resources management
(IWRM) approach. A TA fact-finding mission was fielded in November 2004 to develop the
project concept, and agreement was reached on objectives, the scope of work, cost
estimates and financing plan, implementation arrangements, and terms of reference (TOR)
for the TA consultants. The TA was included in ADB’s country strategy and program update

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

2

for the Philippines. The technical assistance report was published in December 2004.5
7.
The Master Plan for the Agusan River Basin Project TA (TA 4552-PHI) was carried
out from August 2005 to July 2006, and consisted of two phases: Phase I, formulation of the
water policy and development strategy; and Phase II, preparation of the master plan. The
draft final reports were extensively reviewed and revised, and the master plan was
developed into an “enhanced master plan”, with the last version of the final report submitted
in May 2008.6
8.
A Pre-PPTA consultancy under the same TA (TA 4552-PHI) began in April 2008 to
take the process forward. A workshop was held on 6-7 May 2008 in Davao City to review the
enhanced master plan and to develop project prioritization criteria for the PPTA resulting
from a technical working group (TWG) scoping workshop held on 22-23 April in Butuan City.
The review of the enhanced master plan report concluded that the master plan could not be
fully accepted due to some gaps and shortcomings in data gathering/analysis and
stakeholder consultation, and a resolution was crafted endorsing it as a “rolling reference
document”.
9.
The review of the pre-PPTA scoping workshop concluded that (i) three major clusters
shall be composed of municipalities within the basin and veer away from the issue of political
divide, but in the actual planning phase watershed maps shall be used as reference and the
watershed as the basic unit for physical framework planning, and (ii) LGUs should identify
other biodiversity priority areas in the basin recommended for protected areas (PA)
establishment. Additional projects identified for inclusion were: (i) conduct of ecological
profiling and formulation of the environmental/ general management plan for proposed
protected areas (institutional), (ii) improvement of productivity of ancestral waters (indigenous
people), and (iii) identification of biodiversity rich areas (watershed management).
10.
A list of identified priority projects was presented at a workshop in Davao City on 1214 August 2008 for stakeholder dialogue, visioning and project validation. (This list was
adopted by the current PPTA team as a starting point for subproject short-listing and
prioritization.)
11.
One of the aspects not accepted in the master plan report was the institutional
recommendations for river basin management. In order to address this shortcoming ADB
commissioned a Policy Study on River Basin Management in the Philippines under TA 4552PHI to study international and national options for river basin management to assess the
most appropriate application for the Agusan basin. The study was carried out during
October-November 2008 and the final report was delivered in February 2009, consisting of
three volumes: 1. Report on River Basin Organizations; 2. Rationalization of National Water
Resources Agencies; and 3. River Basin Organizations in the Philippines. A workshop on
water resources management in the Agusan River Basin (ARB) was held in Davao City on
26 November 2008, when a proposal to develop a basin cooperation agreement on water was
put forward and endorsed by the workshop (conclusions and recommendations for the ARB
were included in Report No. 1).
12.
In 2008, the Government requested further technical assistance to prepare the
ARBIWRMP. A TA fact-finding mission was fielded in October to develop the proposed PPTA
scope of work and implementation arrangements. The memorandum of understanding of the
mission was signed on 5 December.

5

6

ADB. December 2004. TAR 36540 Technical Assistance to the Republic of the Philippines for a Master Plan for
the Agusan River Basin. ADB.
CTI Engineering International Co. Ltd., Halcrow and Woodfields Consultants Inc. May 2008. Master Plan for the
Agusan River Basin Project: Final Report.
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13.
The current PPTA (TA 7258-PHI) has prepared the proposed ARBIWRMP, including
developing plans for strengthening the institutional basis for coordinated development and
management of the basin’s resources, and advancing the management capacities of the
relevant institutions, building on the output of the master plan. The TA consisted of (i) Part 1:
Situation analysis and update of stakeholder analysis, and (ii) Part 2: Investment project
design.
14.
Funding for the PPTA was from the Japan Special Fund (JSF) and the Global
Environmental Facility (GEF), and was administered by ADB.
15.
The PPTA began on 1 February 2010 and was designed to cover a 9-month period
until the end of October. However, because of administrative and operational delays to some
of the field surveys, and the complexity of formulating the elements of the proposed project,
the PPTA Consultant’s contract will be extended until the end of April 2011.
16.
The Consultant was Poyry IDP Consult, Inc., Philippines, in association with Poyry
Environment SA, SCHEMA Konsult, Inc. and Nippon Koei Co. Ltd, (hereinafter known as the
Consultant).
17.
The Executing Agency (EA) was DENR, and the key units were the Foreign-Assisted
& Special Projects Office (FASPO), and the regional offices for Region XI (which includes
Compostela Valley Province in the upper part of ARB) and Region XIII/ Caraga (which
includes Agusan del Sur and Agusan del Norte provinces and Butuan City in the middle and
lower reaches of the basin).
1.3

OVERALL WORK PLAN

18.
The project was prepared in accordance with relevant national legal requirements and
standards, and the new ADB streamlined loan preparation procedures which came into effect
at the beginning of 2010. Under these new procedures, loan fact finding and the initial
drafting of the report and recommendation of the (ADB) president (RRP) and project
administration manual (PAM) are to be carried out during the PPTA (rather than on or after
PPTA completion as previously). The RRP will be considerably shorter, and much of the
supporting material will be in the PAM.
19.
In the case of this PPTA (which is one of the pioneers for the application of the new
procedures), the loan fact-finding mission is planned for March-April 2011.
20.
A participatory approach was adopted, involving close consultation with key
stakeholders and target communities, since it is important that programs and facilities
developed during the implementation of the project are within the management and financial
capabilities of the implementing agencies and community organizations responsible for
sustainable operation and maintenance. A participatory, bottom-up approach through a
consultative process enables project design and formulation to reflect the views and
aspirations of local government stakeholders and beneficiary communities.
21.
However, care was taken to ensure that there was general awareness amongst
stakeholders that the participatory approach used in the PPTA, by the nature of the work,
can touch only on the main issues, and that more rigorous approaches need to be developed
for use during the implementation of the eventual project.
22.
A flowchart showing the main activities and outcomes is shown on Figure 1.1. The
detailed work program is shown on Figure 1.2.
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Figure 1.1: Flowchart of Key Activities
Part 1: Situation Analysis and
Update of Stakeholder
Analysis
Month 1
Feb-10

Month 2
Mar-10

Part 2: Investment Project Design
Month 3
Apr-10

Month 4
May-10

Month 5
Jun-10

Month 6
Jul-10

Month 7
Aug-10

Month 8
Sep-10

Month 9
Oct-10

Month 10
Nov-10

Holy Week

Month 11
Dec-10

Month 12
Jan-11

Month 13
Feb-11

Month 14
Mar-11

Xmas

Preparation
of subproject
long-list and
evaluation
criteria

Inception
workshop ,
to prioritize
subproject

Situational analysis and
identification of key concerns
and issues

Preparation
of Inception
Report

Field surveys and stakeholder consultations
Resttlement surveys for Butuan City drainage
subproject
Subproject appraisals and project design

ADB
review

Preparation of Mid-Term Report

ADB
review

Preparation of Draft Final Report (DFR)

Comments
on DFR
Workshop to
disseminate
outline
project
design
Revision of project
scope and costs, and
preparation of Final
Report

Source: PPTA Cons ultant.
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Figure 1.2: Detailed Work Program
Lead
Responsibility

2011

2010
February
Month 1
1

2

3

March
Month 2
4

5

Workshop

1

6

7

Inception
Report

April
Month 3
8

9

May
Month 4

June
Month 5

July
Month 6

August
Month 7

September
Month 8

October
Month 9

November
Month 10

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Holy
Week

37

38

39

40

41

2
Draft Final
Report

Mid Term
Report

January
Month 12

December
Month 11

Workshop

42

43

44 45 46 47 48
Christmas

Tasks

No.

PART 1 SITUATION ANALYSIS AND UPDATE OF STAKEHOLDER ANALYSIS
1.1

Review of Agusan Master Plan, identification of gaps and limitations

All

1.2

Introductory meetings with DENR regional offices

TL, DTL

1.3

Preparation of subproject long-list and selection criteria/ scoring matrix

TL

1.4

PP, WS, BD, EV

1.6

Reconnaissance field visits and stakeholder contacts
Brainstorming sessions with DENR regional offices, and key stakeholders to prioritize
and short-list
subprojects
Inception
Workshop
(2 days)

1.7

Preparation of short-list of priority subprojects, approval by ADB and EA

TL

1.8

Establishment of website, user training

DM

1.9

Situation analysis and identificationm of key concerns and issues

Sector leaders

1.5

TL, DTL
TL, DTL

PART 2 PREPARATION OF I NVESTMENT PROJECT DESI GN
2.1

Institutional Development and Capacity Building Studies

TL, ID

2.1.1 Ex amine LGU involvement in basin water management
2.1.2 Options for basin wide LGU cooperation mechanism

m

2.1.3 LGU resolutions for MOA/P for ARB coordinated water resources management

2.1.5

m
m

2.1.4 Assessment of capacity building needs of IAs and other stakeholders

m

Assessment of institutional strengthening reguirements for IWRM, improvement of data
collection and monitoring networks, evaluation and decision making

2.2

Watershed Management/ Rehabilitation
2.2.1 Compilation of digital maps in ‘shapefile’ format
2.2.2 List of areas of concern in the 4 priority watersheds in upper basin

WM

Map of priority areas for reforestation, agroforestry, livelihood development and other
interventions
2.2.4 Validated list of investments for each priority watershed
Investment plans for reforestation, agroforestry, livelihood development, forest
2.2.5
protection, others
2.2.3

2.2.6 Validated investment plans
2.2.7 Role of indigenous people, institutional and social aspects

SD

2.2.8 Rapid assessment of additional priority watersheds (in Region XIII)
2.3

Agusan Marsh/ Biodiversity Studies

2.3.1 Desk review of available reference materials, KIIs, field visit

BD

2.3.2 Inputs to IEE and environmental management plans, impacts on biodiversity

BD

2.3.3 Development of priority investment plan for biodiversity and wetland management

BD

2.3.4 Solid waste management : data gathering, field survey

SW

2.3.5 Solid waste management: outline design, costing, reporting

SW

2.3.6 Sanitation studies for Agusan Marsh

ST

2.3.7 Water supply studies for Agusan Marsh
2.3.8 Role of indigenous people, institutional and social aspects

WS

Infrastructure Development
2.4.1 Water supply: survey/ investigation/ data gathering
2.4.2 Water supply: population and water demand projections

SD

2.4

WS
WS

2.4.3 Water supply: outline designs, cost estimates, recommended plan, contract packaging WS
WQ
2.4.4 Water quality secondary data review and compilation
2.4.5 Development of water qualtiy monitoring plan for basin
2.4.6 Water quality sampling and analysis

WQ
WQ

2.4.7 Drainage: review of relevant studies on drainage
2.4.8 Drainage: data gathering and field surveys

UD

2.4.9 Drainage: formualtion of drainage improvement subproject (Phase 1 of master plan)

UD

UD
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Figure 1.2: (continued)
Lead
Responsibility

1

2

3

March
Month 2
4

5

Workshop

1

6

7

Inception
Report
2.5

Social Surveys and Analysis

2011

2010
February
Month 1

April
Month 3
8

9

May
Month 4

June
Month 5

July
Month 6

August
Month 7

September
Month 8

October
Month 9

November
Month 10

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Holy
Week

37

38

39

December
Month 11
40

41

2
Mid Term
Report

Draft Final
Report

Workshop

42

43

January
Month 12
44 45 46 47 48
Christmas

Tasks

No.

March
Month 14

February
Month 13
49

50

51

52

53

54

55

April
Month 15
56

57

Final
Report

SD

2.5.1 Review pertinent documents, draft RRSA tools, reconnaissance field v isit
Secondary data gathering, conduct rapid rural system appraisal, preparatory work for
2.5.2
Indigenous Peoples Dev elopment Plan
2.5.3 Conduct of household socio-economic survey, RRSA and special reports
2.5.4 Data analysis, preparation of draft reports
2.5.5 Social and poverty assessment, poverty reduction and social strategy, IPDP, GAP
2.6

Stakeholder Consultation
2.6.1 Conduct of consultation meetings with target beneficiaries and affected persons
particularly the
poor anddesign/plan
women’s group
that will be affected
by the proposed sub2.3.2 Preparation
of over-all
for stakeholders'
consultations

PP

2.3.3 Formulation of participatory tools/Instruments

PP

Conduct of focus group discussions and key informant interviews with target
2.3.4 beneficiaries and other stakeholders to present the sub-project's detailed plan and
policies and gather feedback/suggestions

PP

Assessment and validation of basin-wide water management priorities and
requirements and community level of readiness

PP

2.3.5

m

m

2.3.6 Stakeholders' workshops

PP, WM

2.3.7 Development and recommendation of framework for community participation

PP

2.7

Safeguards

2.7.1 Preparation of resettlement framework

RS

2.7.2 Surveys and preparation of resettlement plans

RS

2.7.3 Preparation of draft indigenous peoples development plan

SD, PP

2.7.4 Preparation of initial environmental examination (IEE), and summary (SIEE)

EV

2.7.5 Preparation of draft environmental assessment and review framework (EARF)

EV

2.7.6 Holding of public disclosure meetings

EV

2.8

Cost Estimates, Financial Analysis and Economic Analysis

2.8.1 Financial assessment of implementing agencies and LGUs (FMAQ)
2.8.2

Preparation of subproject and overall project cost estimates, using COSTAB or other
format as agreed with ADB

FM

2.8.3 Preparation of subproject and overall project financing plans

FM

2.8.4 Conduct of financial analy sis

FM

2.8.5 Conduct of economic Analysis

EC

2.8.6 Development of cost recovery mechanisms for water supply systems

FM

2.8.7 Development of appropriate on-lending arrangements
2.9
Project Implementation Arrangements

FM

9.1 Design of organization structure for project implementation

TL

9.2 Preparation of contract packaging and procurement arrangements

WS, UD, SW

9.3 Preparation of implementation schedule

TL

9.4 Development of a design and monitoring framework (DMF)

PP

9.5 Preparation of a monitoring and ev aluation system
2.10 Reporting/ Deliverables
2.10.1 Preparation of Inception Report

PP
TL

2.10.2 ADB review mission

TL, DTL

2.10.3 Preparation of Mid Term Report

TL

2.10.4 ADB review mission

TL, DTL

2.10.5 Preparation of Draft Final Report
2.10.6 Comments on Draft Final Report

TL. DTL

2.10.7 Preparation of Final Report

TL

2.10.8
Key:
TL
DTL
SD

ADB loan fact-finding mission
Team Leader/ Bas in Management Specialist
Deputy Team Leader
Social Development Specialist

PP

Participatory Planning Specialists (3)

DM
PM

Data Management Specialist
Project Monitoring Specialist

TL, DTL
SWM
WM
WQ
H/WRM
WS
UD

?
Solid Waste Management Specialis t
Watershed Management Specialists (3)
Water Quality Specialist

BD Biodiversity Specialis t
EV Environment Specialists (2)
RS Resettlement Specialist

Hydrologist/ Water Resources Management Specialis t

FM Financial Management Specialis ts (2)

Water Supply Engineers (3)
Urban Drainage Specialists (3)

EC Economis ts (3)
ID Institutional Development Specialis t (new pos t)
ST Sanitation Specialist (new post)

Source: PPTA Cons ultant.
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1.3.1
23.

Key Activities and Milestones

Inception phase (February-March 2010):
preparation of subproject long-list and selection criteria/ scoring matrix;
brainstorming sessions with DENR regional offices, and key stakeholders to
review subproject selection criteria and long-list;
scoring and ranking of subprojects in revised long-list;
inception workshop on 3-4 March with a wide spectrum of stakeholders to review
subproject long-list, and prioritize subprojects for appraisal under the PPTA;
submission of Inception Report on 15 March 2010.

24.

Period leading up to Midterm Report (March-June 2010):
preparation of a problem tree for the ARB;
field visits by all technical specialists to collect secondary data and holding
discussions with subproject proponents and key stakeholders, including ocular
inspections/ reconnaissance surveys of subproject locations where appropriate;
debriefing presentations by technical specialists to the DENR regional offices at
the end of field missions;
stakeholder consultations (key informant interviews, focus group discussions,
workshops) mainly for the watershed management and biodiversity/ Agusan
Marsh subprojects;
financial management assessments of LGUs, DENR regional offices and other
potential implementing agencies;
collection of electronic GIS shape files to enable digital maps to be prepared,
particularly for the formulation of the watershed management subproject;
ADB review mission to ARB 7-10 June, with wrap-up meeting at DENR Region XI
office in Davao City (see Appendix 1 for report).
design and implementation of topgraphic and related surveys for Butuan City
drainage subproject;
design and implementation of household socio-economic survey (SES), rapid
rural system appraisal (RRSA), and special reports;
design of a training needs assessment (TNA) survey, to assist with the
preparation of a capacity building program/ subproject for the investment project;
design and implementation of a water sampling and analysis program;
design and establishment of a website to act as a forum for dialogue between
team members, and as a repository for collected information and outputs.
submission of Midterm Report on 7 July 2010.

25.

Period leading up to Draft Final Report (July-November 2010):
tripartite meeting on 30 July to review and comment on Midterm Report (see
Appendix 1 for report).
ADB review mission to ARB 23-27 August.
workshop on 27 August in Davao City involving provincial level LGUs (including
Butuan City) to agree on an action plan for the preparation of a cooperative
agreement/ MOU to develop institutional arrangements for basin-wide
cooperative management of water resources in ARB.
continuation of field visits by all technical specialists to collect secondary data
and holding discussions with subproject proponents and key stakeholders,
including ocular inspections/ reconnaissance surveys of subproject locations
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where appropriate.
debriefing presentations by technical specialists to the DENR regional offices at
the end of field missions.
continuation of stakeholder consultations (key informant interviews, focus group
discussions, workshops) for the watershed management and biodiversity/
Agusan Marsh subprojects, and infrastructure subprojects.
completion of financial management assessments of LGUs, DENR regional
offices and other potential implementing agencies.
completion of topgraphic and related surveys for Butuan City drainage
subproject.
completion of household socio-economic survey (SES), rapid rural system
appraisal (RRSA), and special reports.
completion of a training needs assessment (TNA) survey, to assist with the
preparation of a capacity building program/ subproject for the investment project.
finalization of scope, cost estimates, financing plans, implementation
arrangements for subprojects and the overall project.
preparation of safeguard measures (environmental, indigenous people, gender,
resettlement).
financial and economic analyses.
preparation of monitoring and evaluation framework.
submission of Draft Final Report on 15 November 2010.
26.

Period leading up to Final Report (November 2010 – January 2011):
workshop on 25-26 November to present proposed project design, costs and
implementation arrangements to key stakeholders, as outlined in the DFR, and to
receive comments, suggestions and feedback;
revision of project scope, cost estimates, financing plan, implementation
arrangements, etc, in the light of feedback from the workshop, and comments on
the DFR;
preparations for resettlement surveys for the Butuan City drainage improvement
subproject (socio-economic survey, inventory of losses survey and replacement
cost survey), recruitment of service provider, and start of field activities;
preparation and submission of this Final Report.
1.3.2

Stakeholder Field Surveys

27.
In addition to stakeholder consultations and meetings, and secondary data gathering,
a socio-economic survey, rapid rural system appraisal, special studies on mining, tree
plantation and watershed condition, and a training needs survey were conducted to collect
primary data and provide baseline information for the various subprojects identified for the
ARBIWRMP (Table 1.1).
28.
These stakeholder related field surveys were carried out by third party service
providers/ contractors under the supervision of relevant Consultant technical specialists, after
approval by ADB of the TOR, cost estimates and proposals.
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Table 1.1: Stakeholder Field Surveys
No.

Activity

Date/
Schedule
(2010)

Location

Purpose/ Focus/Scope

1

Socio-economic
survey (SES)

Jun-Sep

Basin wide

2

Rapid rural system
appraisal (RRSA)

Jun-Jul

3

Special reports

Jun-Aug

Mining and biodiversity/watershed
areas:
– Upper Agusan
watershed
(Maragusan and
New Bataan
municipalities)
– Nabunturan
Municipality
– Monkayo
Municipality
– Laak Municipality
Basin wide

To establish the socio-economic and sectoral
profiles of the subprojects. SES conducted
by household questionnaire for each of the
major subprojects that are distributed across
the ARB.
To provide a fuller profile on natural
resource management to include sectoral
conditions such as gender and development,
forestry, agriculture, rural industry,
marketing, indigenous knowledge systems
and practices on forestry, watershed
communities, etc. based on which
watershed interventions will be designed.

4

Training needs
assessment survey

Jul-Sep

Basin wide

1. Assessment of mining
operations/activities in Compostela Valley
and Agusan Sur/Norte.
2. Inventory of proposed and existing and
protected/watershed/biodiversity areas.
3. Assessment of plantation development –
tree plantations through the Industrial
Forest Management Agreement and
other instruments, as well as agricultural
plantations for rubber, banana, palm oil,
coconut and others.
To assist with the design a capacity building
program for project stakeholders.

Source: PPTA Consultant

1.4

DRAFT FINAL REPORT AND RELATED STAKEHOLDER WORKSHOP

29.
Draft Final Report (DFR). The DFR was submitted to ADB and DENR on 15
November 2010, and consisted of nine volumes:
Volume 1
Volume 2
Volume 3
Volume 4
Volume 5
Volume 6
Volume 7
Volume 8
Volume 9

Main Report
Report and Recommendation of the President, and Project Administration
Manual
Supporting Reports: Watershed Rehabilitation and Biodiversity Enhancement,
and Indigenous People Development
Supporting Reports: Infrastructure Development
Supporting Reports: Institutional Development and Capacity Building
Supporting Reports: Safeguards
Supporting Reports: Financial and Economic Assessments and Analyses
Supporting Reports: Field Surveys (CD softcopy only)
Supporting Reports: Stakeholder Consultations (CD softcopy only).
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30.
DFR stakeholder consultation workshop. The DFR formed the basis of a
workshop7 held on 25-26 November 2010 in Davao City when the proposed project design
was presented to senior representatives of LGUs, national government agencies and other
key stakeholders. The objectives of the workshop were to (i) review and to reach an
agreement on the subproject outline designs and implementation arrangements as discussed
and presented during previous stakeholder consultation workshops and field visits; and (ii)
list down and document suggestions for any adjustments and refinements to the subproject
designs and implementation program for incorporation in the Final Report.
31.
Day 1 focussed on the following topics: development of institutional framework for
ARB management; rehabilitation of watersheds; improvement of biodiversity/ Agusan Marsh;
indigenous people development; and infrastructure development. Day 2 centered on
institutional strengthening and capacity building; safeguard measures/sssessments; and
project financing and implementation arrangements.
32.
In between presentations from consultant team members there were plenary
discussions and a breakout session (on day 1) when participants were grouped by
administrative area to consider aspects of the project design in more detail. Many useful
comments and suggestions were received during these sessions.
33.
A key observation of participants from Region XIII (Caraga) was that insufficient
weight in the project design had been apportioned to their region, particularly for watershed
management/ rehabilitation (in the DFR, watershed rehabilitation was concentrated in four
priority watersheds in the headweaters/ upper part of of the basin in Compostela Valley—
which was in line with the outcome of the subproject selection process during the inception
phase since it was felt that tackling the upper basin watershed would have the maximum
impact/benefit in downstream areas).
34.
The total estimated project cost In the DFR was about $133 million, of which about
$78 million would be financed from the ADB loan. If the government wished to make full use
of the available ADB fund of $100 million, there is potential to include additional subproject
activities providing these are economically viable.
35.
At the start of day 2, the ADB project officer presented a summary of the proposed
project based on the DFR and outcome of day 1 discussions. The main points are outlined
below:
Project Impact (2025)
• All of Agusan basin will have sustained availability of adequate water of suitable
quality for use for agreed domestic, economic and environmental uses.
Outcome (2018)
• Water resources management and water infrastructure in the Agusan Basin will
be developed.
Five Outputs:
1. ARB Governing Board effective in coordinating basin development and utilization.
2. River water quality and watershed conditions improved.
3. Integrated ecosystem management of Agusan Marsh established.
4. Water resources, flood management, and water supply and sanitation
infrastructure improved.
5. Project management capacity strengthened.

7

Concluding General Stakeholders’ Workshop of Agusan River Basin Integrated Water Resources Management
Project PPTA (a full report on the workshop is included in Volume 9).
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1. ARB Governing Board effective in coordinating basin development and utilization
Activities:
– Institutional development.
– Establish data collection, management and analysis systems.
– State of the basin reporting established.
– Long-term financing mechanisms established.
– Communication and participation processes established.
2.

River water quality and watershed conditions improved
Activities:
– Solid waste management established.
– Pollutant sources regulated and/or treated.
– Remedial treatment of critical areas.
– Upper watershed restoration and participatory management implemented.
– Upper watershed community livelihoods and income improved.

3. Integrated ecosystem management of Agusan Marsh established
Activities:
– Marsh management plan updated and communicated with stakeholders.
– Livelihood activities established for Marsh dwellers (including eco-tourism).
– Strict protection zones identified, agreed with the communities, established
and monitored.
4.

Water resources, flood management, and water supply and sanitation
infrastructure improved
Activities:
– Upgrade of Butuan city drainage (and sewage?) network.
– Upgrade and extension of water supply networks in selected municipalities.
– Flood management in selected locations improved.

5.

Project management capacity strengthened
Activities:
Implementation and technical assistance consulting services.
Organizational change of FASPO to streamline business processes.
Improve M&E procedures and reporting.
Capacity building and HRD in participating organizations.
Gender action plan and implementation.

Proposed Financing
Asian Development Bank
Global Environmental Facility
Government (including LGUs)

US$ (Million)
100.00
3.00
30.00
133.00

Cost Allocation
• To be defined
• Need to define priority investments
– Impact
– Urgency
– Alternate options
– Capacity to implement
– Economics.
36.
Formal comments on the DFR. Written comments on the DFR from ADB and DENR
were received during the period 29 November – 16 December 2010 (Appendix 2).
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1.5

CONSULTANT STAFFING

37.
Consultant inputs. The PPTA professional team specified in the TOR consisted of
11.5 person-months (p-m) of international consultants (JSF 9.0 p-m and GEF 2.5 p-m) and
95.5 person-months of national consultants (JSF 73.0 p-m and GEF 22.5 p-m) (total 107.0 pm: JSF 82.0 p-m and GEF 25.0 p-m).
38.
The Consultant’s technical and financial proposals were based on a field/ home office
input mix for national consultants of 18%:82%. However, during the negotiations on 16-17
December 2009, ADB and DENR expressed concern about these proportions, and the input
mix was changed to 66% field and 34% home office time.
39.
Variations. During the course of the PPTA some adjustments were made to
consultants’ inputs under various Variations, as shown in Table 1.2.
40.
As a result of these Variations, total international inputs changed from 10.50 personmonths to 13.50 person-months, and total national inputs from 94.00 person-months to
103.14 person-months.
41.
Staffing schedule. The revised staffing schedule is shown on Figure 1.3; both
approved (resulting from the negotiations) and actual/proposed inputs are shown.
Table 1.2: Contract Variations
Variation
No.

Topic

1

Replacement of original candidates for the
following national posts:
- Participatory Planning Specialist 2;
- Watershed Management specialist 3;
- Project Monitoring Specialist.
New national posts of:
- Institutional Development Specialist, for an
input of 2.00 p-m (1.5 p-m field and 0.5 p-m
home)
- CAD Operator (3.00 p-m).
New national post of Sanitation Specialist, for
an input of 2.00 p-m (1.5 p-m field and 0.5 p-m
home)
Replacement for the International Environment
Specialist.

2

3

4

Extensions for the inputs of the following
personnel:
- International Team Leader/ Basin
Management Specialist, by 2.00 personmonths (p-m) from 6.00 to 8.00 p-m.
- International Economist, by 0.50 p-m from
1.00 to 1,50 p-m
- National Deputy Team Leader by 2.00 p-m
from 7.00 to 9.00 p-m
- National Environment Specialist, by 1.50 p-m,
from 4.00 to 5.50 p-m.
- National Social Development Specialist, by
2.00 p-m, from 4.00 to 6.00 p-m.
- National Biodiversity Specialist by 1.00 p-m,
from 3.00 to 4.00 p-m.
- Institutional Development Specialist by 0.50 pm, from 2.00 to 2.50 p-m
Replacement for the National Hydrologist/
Water Resources Management Specialist
Extension of Poyry IDP contract to 31 Dec 10.

Date
Request
Submitted
16 Apr 10

Date
Variation
Issued
14 May 10

28 Jun 10

3 Aug 10

21 Jul 10

25 Aug 10

Notes

1.05 p-m field
and 0.45 p-m
home
8 Sep 10

25 Oct 10

For preparation
of GEF CEO
document
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Variation
No.

5

Topic

Increase in contract budget from $1,054,052 to
$1,133,708
Extension of Consultant’s contract until 30 Apr
11
New post of National Eco-tourism Specialist
(1.50 p-m)

Date
Request
Submitted

Date
Variation
Issued

15 Nov 10

8 Dec 10
Utilizing part of
remaining input
of Watershed
Management
Specialist 2
who resigned in
Jul 10

Extension of input of International Team Leader/
Basin Management Specialist by 0.50 p-m
Extension of National Project Monitoring
Specialist by 0.67 p-m
Extension of National Economist 2 by 1.00 p-m
Realignment home and field times of
International Environment Specialist
Retraction of additional 1.50 p-m for National
Environment Specialist in Variation No. 4

6

Extension of National Team Leader by 1.00 p-m
Realignment of National Solid Waste
Management Specialist home and field times
Additional international airfare for International
Team Leader

Notes

0.28 p-m home,
1.22 p-m field
Since it was not
possible to
comply with
conditions for
extension in V4 (conduct
feasibility study
of Mabatas
mine tailings
dam, but no
resources
within the team
to do this)
10 Dec 10

Jan 11?

Source: PPTA.
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Figure 1.3: Consultant Staffing Schedule

2

3

4

5

6

7

1
Inception
Report

April
Month 3
8

9

May
Month 4

June
Month 5

2010
July
Month 6

August
Month 7

September
Month 8

October
Month 9

November
Month 10

December
Month 11

January
Month 12

2011
February
March
Month 13
Month 14

April
Month 15

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

General
Election

Mid Term
Report

Draft
Final
Report

2
Workshop

Christmas

1

Workshop

March
Month 2
Holy Week

February
Month 1

INPUTS VARIATION 6
(person-month)

Final
Report
Home

Field

Total

INTERNATIONAL CONSULTANTS
1 ROGER STEPHEN JACKSON
Team Leader/Basin Management
Specialist
2

0.50

8.00

8.50

-

2.00

2.00

0.28

1.22

1.50

PAUL ABBEY
Urban Drainage Specialist

3 RICHARD SNOWDEN
Environment Specialist
PETER-JOHN MEYNELL (replacement)
4 SENEN RICASIO
Economist
Sub-total
NATIONAL CONSULTANTS
1 MICHEL LLANES
Deputy Team Leader

0.50

1.00

1.50

1.28

12.22

13.50

5.50

4.50

10.00

2 CAROLYN GAMIAO-WALLACE
Social Development Specialist

2.00

4.00

6.00

3 JULIET VILLEGAS
Participatory Planning Specialist 1

1.00

1.60

2.60

4 FERDINAND ENRIQUEZ
Participatory Planning Specialist 2

1.00

3.00

4.00

5 LENORE DELA CRUZ
Participatory Planning Specialst 3

1.00

3.00

4.00

6 JOSE ANGELO LAZARO
Data Management Specialist

1.00

2.00

3.00

7 ROBERTO ANTONIO
Hydrologist - Water Resources Mgt. Spec.

1.50

1.50

3.00

8 RAMON DELA TORRE
Water Supply Engineer 1

1.00

3.00

4.00

9 ARLENE JUSI
Water Supply Engineer 2

1.00

3.00

4.00

10 JOHNIE ALLARDE
Water Supply Engineer 3

1.00

3.00

4.00

MA SOCORRO A PLAZA (replacement)

ELMER ANGCAYA (repla cement)

11 ANDREW MONTALBO (not available)
-

-

-

12 JOSE MARIE LIM
Water Quality Specialist 2

Water Quality Specialist 1

1.00

2.00

3.00

13 ALBERT BONDOC
Municipal Drainage Specialist 1

1.00

4.00

5.00
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Figure 1.3: (continued)

2

3

Workshop

4

5

6

7

1
Inception
Report

April
Month 3
8

9

May
Month 4

2010
July
Month 6

June
Month 5

August
Month 7

September
Month 8

October
Month 9

November
Month 10

December
Month 11

January
Month 12

2011
February
March
Month 13
Month 14

April
Month 15

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

General
Election

Mid Term
Report

Draft
Final
Report

2
Workshop

Christmas

1

March
Month 2
Holy Week

February
Month 1

INPUTS VARIATION 6
(person-month)

Final
Report
Home

Field

Total

14 HELEN RAMIREZ
Municipal Drainage Specialist 2

3.00

2.00

5.00

15 RUEL JANOLINO
Solid W aste Management Specialist

1.05

1.10

2.15

16 REX CRUZ
Watershed Management Specialist 1

3.00

1.00

4.00

17 MARIUS AGUA
Watershed Management Specialist 2

0.45

1.27

1.72

18 NATHANIEL BANTAYAN
Watershed Management Specialist 3

1.00

4.00

5.00

DIOMEDES A RACELIS (replacement)
19 AMY LECCIONES
Biodiversity Specialist

2.30

1.70

4.00

20 NYRH CABANCE
Environmental Specialist

2.00

2.00

4.00

21 ANNA MARIE KARAOS
Resettlement Specialist

0.50

2.50

3.00

22 MARIA CORAZON JOSE
Project Monitoring Specialist
RIZALINO M BARANDINO (replacement)
23 EVELYN ORDA
Financial Management Specialist 1

1.50

2.17

3.67

1.00

1.00

2.00

24 VIRGILIO V. DIZON
Financial Management Specialist 2

1.00

1.00

2.00

25 GEORGE CALDERON
Economist 1

1.50

0.50

2.00

26 AGNES PALACIO
Economist 2

2.50

0.50

3.00

27 ELMER MERCADO
Institutional Development Specialist (new
post)

0.50

2.00

2.50

28 MARK ERIKSON L MANIAPIT
CAD Operator (new post)

3.00

-

3.00

29 SONABEL ANARNA
Sanitation Specialist (new post)

0.50

1.50

2.00

30 CARLOS M LIBOSADA
Eco-tourism Specialist (new post)
Sub-total
TOTAL
Contract/ ADB approved

Actual/ Planned

Field, Full time

Field input (broken line indicates intermittent input) - original contract

Field, Part time

Field input (broken line indicates intermittent input) - new post or extension under variation

Home, Full time

Home office input (broken line indicates intermittent input) - original contract

Home, Part time

Home office input (broken line indicates intermittent input) - new post or extension uner variation

Source: PPTA Consultant.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

1.25

0.25

1.50

44.05

59.09

103.14

45.33

71.31

116.64
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2
2.1

EXISTING SITUATION IN AGUSAN RIVER BASIN

PHYSICAL SETTING

42.
The Agusan River Basin (ARB), with a drainage area of 10,921 km2, is the third
largest river basin in the Philippines. It is located in the northeastern part of the island of
Mindanao and lies within 7°12’ and 9°07’ north latitude and 125°24’ and 126°18’ east
longitude. A greater part of the basin lies within the provinces of Agusan del Norte, Agusan
del Sur, and Compostela Valley (Figure 2.1); the basin occupies small portions of the
provinces of Bukidnon, Misamis Oriental, Surigao del Sur, Davao del Norte, and Davao
Oriental.
43.
The basin is an elongated half-graben structure that is closely related to the Philippine
Fault Zone that traverses from north to south. Its major physiographic features include the
Pacific Cordillera on the east and south, the Central Cordillera on the west and the DavaoAgusan trough in the central part. The Pacific Cordillera forms the eastern and southern
boundaries with peak elevations of about 1,700m above mean sea level (amsl) along the
eastern boundary and 2,500m amsl in the southern area. The Central Cordillera is a
discontinuous mountain range and volcanic chain having peak elevations over 1,700m.
44.
The southern portion of the basin, from Monkayo to Maragusan in Compostela Valley
and approximately 65 kilometers in length, is narrow and mountainous; it has an average
width of only 25 kilometers. The remaining part of the basin north of Monkayo averages from
50 to 70 km in width where an alluvial plain occupies the central part. This central flood plain,
with elevations generally less than 50m above sea level, is approximately 30 km in width and
slopes gently towards the north. Foothills occupy the area between the central alluvial plain
and the mountains.
45.
The Agusan Marsh lies in the central part of Agusan River Basin, stretching for about
110 km of the main river channel and covering a total area of some 111,540 ha. The Marsh
lies in nine municipalities of Agusan del Sur— listed from the south: Santa Josefa, Veruela,
Loreto, La Paz, Talacogon on the (western) left bank, and Trento, Bunawan, Rosario, San
Fransciso on the (eastern) right bank. Most of the marshland lies in the municipalities of
Bunawan and La Paz, and the peat dome in Talacogon and San Francisco.
2.1.1

Agusan River System

46.
The basin is drained by the Agusan River. The river originates in the southern mass of
the Pacific Cordillera Mountains at an approximate elevation of 2,500m amsl. Generally
flowing in a northerly direction, the river meanders through the Agusan-Davao trough and
ultimately discharges its load into Butuan Bay. From its headwaters to the mouth (a straightline distance of about 240 km), the Agusan River has traversed a length of approximately
350 km. At Kalaw Bridge in the Municipality of Monkayo and located about 90 km
downstream of its headwater, the bed of the Agusan River has dropped to approximately
50m amsl that has a catchment area of only 1,570 km2.
47.
The Agusan River has 15 major tributaries or river systems; clockwise from the north,
these are listed in Table 2.1 and shown on Figure 2.2 . These tributary systems account for
over 7,700 km2 or approximately 70% of the entire Agusan River Basin.
48.
The Master Plan for the Agusan River Basin estimated the catchment area, mean
discharge and dependable flow for each of the sub-basins.
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Figure 2.1: The Agusan River Basin

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

18

Table 2.1: List of Tributaries
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

River Basin
Wawa
Andanan
Gibong
Simulao
Manat
Baobo
Logum
Ihaoan
Umayan
Adgaoan
Kasilayan
Maasam
Libang
Ojot
Bugabus

2

Drainage Area (km )
795
380
824
944
196
141
151
664
782
965
284
418
228
765
184

Figure 2.2: Agusan River System and Tributaries
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49.
An essential feature of the Basin is the wetland located between the Municipalities of
Santa Josefa and Talacogon, both in the province of Agusan del Sur, that stretches about 60
km or along the river channel length of 110 km. The wetland is popularly known as the
Agusan Marsh. It has an area of about 19,200 ha of which 14,836 ha was proclaimed a
Wildlife Sanctuary in 1996 and is also registered under the Ramsar Convention, being the
most important wetland in the country. The Marsh is also a declared protected area under
the National Integrated Protected Area System (NIPAS).
50.
In addition to being a habitat of rare and endangered fauna, the Marsh has two
important hydrological functions: (i) the Marsh serves as a flood retention basin that lowers
peak discharges of flash floods into the downstream areas, and (ii) also acts as a sediment
trap during the flood season. During the drier season, the marsh is a series of
interconnecting riverways and isolated swamps and lakes with the Agusan River flowing
through the center in a well-defined channel. However, during the rainy season, the entire
area becomes a large single swamp or a single lake with inundation depths reaching five (5)
meters such that the alignment of the Agusan River is hardly discernible.
2.1.2

Agusan Marsh

51.
Eight of the tributaries, in bold letters in Table 2.1 (Gibong River, Simulao River,
Manat River, Baobo River, Logum River, Ihaoan River, Umayan River, and Adgaoan River),
having a total area of 4,667 km2, drain into the Agusan Marsh or into the reaches of the
Agusan River upstream of the Marsh.
52.
The mean discharge through the Marsh increases from 79 m3/s to 283 m3/s due to
the contributions from the different tributaries.
53.
As shown in Figure 2.3, the Agusan River can be visualized as a series of shallow
bowls interconnected by steeper sections of channel. The boundaries of these bowls are
defined by constrictions or the encroachment on the channel by the foothills. In addition,
water level conditions in the Agusan Marsh, which forms the largest bowl, dictate whether
there is any potential for additional flooding in the downstream reaches. The higher the
water levels in the Marsh, the less ability it has to absorb additional inflows.
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Figure 2.3: Profile of the Agusan River

Source: Adapted from CARBDP-PMO, 2003.

2.2

LOCAL GOVERNMENT UNITS AND WATER RELATED AGENCIES
2.2.1

Local Government Units

54.
The ARB is located mainly in the provinces of Compostela Valley, Agusan del Sur and
Agusan del Norte, and Butuan City. The municipalities are listed in Table 2.2, which includes
the number of barangay located within the basin.
55.
Agusan del Norte. Agusan del Norte is one of the five (5) provinces of Northeastern
Mindanao (Region XI-Caraga). It is bounded on the north by Butuan Bay and Surigao del
Norte, on the east by Surigao del Sur, on the south by Agusan del Sur and on the west by
Misamis Oriental.
56.
Within its territory lie one city and 10 municipalities with a total of 163 barangay.
The city is Cabadbaran, the capital town, and the municipalities are Buenavista, Carmen,
Jabonga, Kitcharao, Las Nieves, Magallanes, Nasipit, Remedios T. Romualdez, Santiago
and Tubay.
57.
Butuan City, the previous capital of the province, is still the seat of provincial
government and will continue to serve as such until its base of operations has been
transferred to Cabadbaran City, the new administrative center.
58.
Butuan City. The highly-urbanized city of Butuan, being geographically located in
Agusan del Norte, is traditionally grouped with Agusan del Norte province, although it is
governed independently from it. The city is divided into 86 barangay.
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Table 2.2: Municipalities in Agusan River Basin
No.

Municipality

Compostela Valley Province
1. Compostela
2. Laak
3. Maco
4. Mawab
5. Maragusan
6. Monkayo
7. Montevista
8. Nabuntaran
9. New Bataan
10. Pantukan
11. Mabini
Agusan del Sur Province
Bayugan
1.
Bunawan
2.
Esperanza
3.
La Paz
4.
Loreto
5.
Prosperidad
6.
Rosario
7.
San Francisco
8.
San
Luis
9.
Santa
Josefa
10.
Sibagat
11.
12. Talacogon
13. Trento
14. Veruela
Agusan del Norte Province
Cabadbaran
1.
Buenavista
2.
Las Nieves
3.
Magallanes
4.
Nasipit
5.
RT Romualdez
6.
Carmen
7.
Jabonga
8.
Kicharao
9.
10. Santiago
11. Tubay

Total No.
Barangays

No.
Barangays
within ARB*

16
40
37
11
24
21
20
28
16
13
11
237

112

43
10
47
15
17
32
11
27
25
11
24
16
16
20
314

12
9
18
4
5
7
8
6
16
9
9
7
6
7
123

31
26
20
8
19
8
8
15
11
8
13
167
Butuan City
86
Total
804
Note: * barangays within 10km of Agusan River and its tributaries
Source: PPTA Consultant.

16
35
11
20
10
20

13
6

19
28
282
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59.
Agusan del Sur. Agusan del Sur is an inland province bounded on the north by
Agusan del Norte, on the south by Compostela Valley, on the west by Misamis Oriental and
Bukidnon, and on the east by Surigao del Sur. It is composed of 14 municipalities, namely:
Sibagat, Bayugan, Prosperidad, San Francisco, Rosario, Bunawan, Trento, Sta Josefa,
Talacogon, San Luis, Esperanza, Veruela, Loreto and La Paz.
60.
Compostela Valley. The province of Compostela Valley is situated in southeastern
part of Mindanao. It has a total land area of 4,667 square kilometers and is bounded on the
north by Agusan del Sur, on the west by Davao del Norte, Davao Oriental on the east and
south, and Davao Gulf on the southwest. Compostela Valley Province is comprised of
eleven (11) municipalities.
2.2.2

Roles of Local Government Units and National Government
Agencies in Water Sector

61.
The main local government units (LGU), government technical agencies and other key
stakeholders in the Agusan River Basin (ARB) are shown on Figure 2.4. Brief descriptions of
the main roles of the relevant government agencies are outlined in Table 2.3. Key national
agencies in the water sector are the National Water Resources Board (NWRB) and the River
Basin Control Office (RBCO), which both come under the purview of DENR.
62.
National Water Resources Board. The mandate of the NWRB covers (i) formulation
of policies for the Philippines water sector, (ii) regulation of water uses of all water resources,
including allocation, conservation and protection consistent with sustainable development,
and (iii) economic regulation of private water utilities and protection of customers’ interests by
setting standards and targets for water service providers.
63.
River Basin Control Office. The agency was created in March 2006 under
Presidential Executive Order (EO) No. 510 with reference to the Medium Term Philippine
Development Plan which includes water resources development and the formulation of a
comprehensive water resources development plan. The EO tasked the RBCO with the Lower
Agusan Flood Control Project. Presidential EO No. 816 in July 2009 designated the “RBCO
under the DENR as the lead government agency for the integrated planning, management,
rehabilitation and development of the country’s river basins”.
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Figure 2.4: Main Local Government Units, Government Technical Agencies and Other
Key Stakeholders in the Agusan River Basin
National Level

Regional Level

Department of Interior and
Local Government (DILG)

Provincial/ City Level

Municipal/ Local Level

Compostela Valley Province
LGU

11 municipalities (of which
10 have land in ARB)

Agusan del Sur
Province LGU

14 municipalities (all of
which have land in ARB)

Agusan del Norte
Province LGU

PPDOs (Provincial Planning and
Development Offices)

11 municipalities (of which 6
have land in ARB)

MPDCs (Municipality Planning and
Development Coordinators)
MENROs (Municipality Environment and
Natural Resources Offices)
Municipal Engineers

Butuan City LGU

Butuan City Planning and
Development Office
City ENRO (City Environment and
Natural Resources Office)

Department of Environment and Natural
Resources (DENR)

National Water Resources
Board (NWRB)

River Basin Control Office
(RBCO)

Environmental Monitoring
Bureau (EMB)

Forest Management
Bureau (FMB)
Mines and Geoscience
Bureau (MGB)

Department of Public Works and
Highways (DPWH)

DENR Region XI
(includes Compostela Valley)

PENROs (Provincial Environment
and Natural Resources Offices)

CENROs (Community Environment and
Natural Resources Offices)

DENR Region XIII/ Caraga
(includes Agusan del Sur, Agusan del
Norte and Butuan City)

Main divisions of DENR regional
offices:
- Forest Resources Development
- Planning and Management

EMB XI

EMB XIII

MGB XI

MGB XIII

Protected Area Management Board
(PAMB) - for Agusan Marsh

DPWH Region XI
DPWH Region XIII/ Caraga
Cotabato Agusan River Basin Development
Project (CARBDP)

Department of Agriculture
(DA)

National Irrigation
Administration (NIA)

DA Region XI
DA Region XIII/ Caraga
NIA Region XI

Soil and Water
Management Bureau

National Commission on
Indigenous People (NCIP)

NIA Region XIII/ Caraga

NCIP Region XI

NCIP Region XIII/ Caraga

National Economic Development
(NEDA)

NEDA Region XI

NEDA Region XIII/ Caraga

Regional Development Council XI
Regional Development Council XIIII

Philippine Mining and Development
Corporation (PMDC)

Source: PPTA Consultant
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Table 2.3: Key Government Agencies Relevant to ARB – Main Roles and
Responsibilities
Agency

Roles and Responsibilities

1. Department of Interior
and Local Government
(DILG)

Capacity building support to LGUs
- provision of capacity building training to LGUs
- coordination of LGU master plan preparation
- provision of information to LGUs on sector programs and
financing
Assists LGUs in implementing development projects
Planning and implementation of development programs
- preparation of sector master plans
- monitoring of local WSS coverage and update of sector
coverage
- provision of support to WSPs such as RWSAs, BWSAs and
cooperatives including funding from IRA
Financing, regulation and operation of water systems,
drainage, solid waste management
Based on the LGC, LGUs bear multiple mandates in the sector
such as resource regulation, water supply provision and
economic regulation of their utilities
Based on EO 192, DENR serves as the lead agency in
promulgating rules and regulations for the control of water, air
and land pollution, and ambient and effluent standards for
water and air quality
Watershed management programs and oversight body for
wastewater effluents
Formulation of policies for the Philippines water sector
Regulation of water resource use (all water resources),
including allocation, conservatgion and protection consistent
with sustainable development
Economic regulation of WSPs protecting customers’ interests
by setting standards and targets
- tariff regulation
- coverage and service regulation
- management of sector database including WSP performance
data
Oversees the management of programs for flood control and
watershed management
Mandate includes the setting up of river basin organizations
Major role in watershed management programs

2. Local Government
Units (LGUs)

3. Department of
Environment and
Natural Resources
(DENR)

4. National Water
Resources Board
(NWRB)

5. River Basin Control
Office (RBCO)
6. Forest Management
Bureau (FMB)
7. Mines and
Geosciences Bureau
(MGB)
8. Environmental
Monitoring Bureau
(EMB)
9. Department of Public
Works and Highways
(DPWH)
10. Cotabato Agusan
River basin
Development Project
(CARBDP)
11. National Commission
on Indigenous People
(NCIP)

Assessment of risk susceptibility from natural disasters such as
landslides and earthquakes
Tenement control for mining
Water quality monitoring of surface waters and groundwater
Pollution control and abatement/ enforcement
Provision of technical support to LGUs upon request including
implementation of Level I and Level II water supply projects
Technical Assistance to LGUs
Implementing agency for Level I and II water supply systems
Implementation of drainage projects, including for Butuan City

Tenurial rights for ancestral domains of indigenous people
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Agency

Roles and Responsibilities

12. National Economic
Development Authority
(NEDA)

Coordinates the preparation of national development plans and
investment programs
- formulation of sector policies and strategies
- monitoring implementation of policies, programs and projects
Sector macro-planning; approval of major sector projects
Evaluation and approval of regional development plans

13. Regional Development
Councils (RDC)
14. Department of
Agriculture (DA)
15. National Irrigation
Administration (NIA)
16. Soil and Water
Management Bureau
(SWMB)
17. Department of Finance
(DOF)/ Government
Financing Institutions
(GFI)
18. Department of
Health (DOH)

19. Philippine National
Police (PNP) and
military sector

Agricultural development
Irrigation development and operation
Soil conservation
Watershed management
Establishment of small water impounding projects
Financing support for sector development
- DOF oversees performance of GFIs
- GFIs provide funding for the water supply sector
Develops /updates drinking water quality standards; formulates
policies on drinking water quality and sewage disposal;
formulates drinking water and sanitation programs to prevent
environmental-related diseases
Protection of drinking water sources
Law enforcement (could include enforcement of environmental
laws)

Source: PPTA Consultant.

2.3

SOCIAL INDICATORS
2.3.1

Population

64.
Population is the most important resource of any region. Thus, it is essential to
examine its characteristics to understand influences on resource use and socio-economic
development.
65.
Table 2.4 shows the size and growth of population in Regions XI and XIII from 1990–
2007. The regions accounted for close to 5% and 3% of the Philippine population in 2007
respectively. While population growth tapered off from that of the past decade, the provinces
of Compostela Valley, Agusan Norte and Agusan del Sur as well as the City of Butuan
continued to be the fastest growing areas in their respective regions, although the rates were
below the national average of 2.04% in 2000-2007. Lower growth rates tend to be
accompanied by high out-migration with many seeking employment in urban centers or
outside of the region. These compensated for local growth patterns of certain municipalities
such as Monkayo which posted gains above 8% during the gold rush.
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Table 2.4: Population Size and Growth by Province, Regions XI and XIII
1990

Province

2000

2007

Total Population

% of Region

% of Phil

Total Population

60,703,206

-

100.00

76,504,077

2,933,743

100.00

4.83

3,676,163

100.00

4.81

4,156,653

466,286

15.89

0.77

580,244

15.78

0.76

637,366

Philippines
Region XI
Compostela Valley

% of Region

% of Phil

Total Population
88,545,270

Average Annual Rate

% of Region

% of Phil

1990 - 2000

2000 - 2007

100.00

2.34

2.04

100.00

4.69

2.62

1.71

15.33

0.72

2.21

1.30

-

Davao del Norte

590,015

20.11

0.97

743,811

20.23

0.97

847,440

20.39

0.96

2.34

1.81

Davao del Sur

632,798

21.57

1.04

758,801

20.64

0.99

822,406

19.79

0.93

1.83

1.12

Davao Oriental

394,697

13.45

0.65

446,191

12.14

0.58

486,104

11.69

0.55

1.23

1.19

Davao City

849,947

28.97

1.40

1,147,116

31.20

1.50

1,363,337

32.80

1.54

3.04

2.41

Region XIII

1,764,297

100.00

2.91

2,095,367

100.00

2.74

2,293,480

100.00

2.59

1.73

1.25

Agusan del Norte

237,629

13.47

0.39

285,570

13.63

0.37

314,027

13.69

0.35

1.85

1.32

Agusan del Sur

420,763

23.85

0.69

559,294

26.69

0.73

609,447

26.57

0.69

2.89

1.19

-

-

-

106,951

5.10

0.14

120,813

5.27

0.14

Surigao del Norte

Dinagat Islands

425,978

24.14

0.70

374,465

17.87

0.49

409,468

17.85

0.46

1.23

1.24

Surigao del Sur

452,098

25.62

0.74

501,808

23.95

0.66

541,347

23.60

0.61

1.05

1.05

Butuan City
Source: NSO.

227,829

12.91

0.38

267,729

12.78

0.35

298,378

13.01

0.34

1.61

1.53
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2.3.2

Regional Distribution of Indigenous Peoples

66.
The project site is home to several indigenous peoples such as the Mansaka,
Mandaya, Manobo, Dibabawon, Higaonon and the Bagobo. Using NCIP estimates for 2006,
they represented about 61% and 38% of the regional populations of their respective regions
in 2007. These would be some of the highest concentrations of indigenous peoples in the
country (Table 2.5).
Table 2.5: Estimated Regional Distribution of Indigenous Peoples in the Philippines
REGION
CAR
Region I
Region II
Region III
Region IV
Region V
Region VI
Region VII
Region VIII
Region IX
Region X
Region XI
Region XII
Region XIII
ARMM

(Ilocos)
(Cagayan Valley)
(Central Luzon)
(Southern Tagalog)
(Bicol)
(Western Visayas)
(Central Visayas)
(Bohol)
(Northern Mindanao)
(Western Mindanao)
(Southern Mindanao)
(Central Mindanao)
(Caraga)
TOTAL

ESTIMATED IP POPULATION
1,252,962
1,039,447
1.014,955
227,675
717,122
185,448
145,959
29,150
Not significant
1,137,197
1,444,503
2,539,767
855,760
874,756
313,749
11,778,150

Source: As of 2006, NCIP website.

2.3.3

Income and Poverty Incidence

67.
Poverty incidence in Regions XI and XIII has increased since 2000. Both regions
posted much higher rates than the national average. In 2006, the respective averages were
31% and 46% of households as compared to 27% for the whole country (Table 2.6). The
poverty threshold income was lower compared to the national incidence and rate of P1,255
monthly per capita. Certain project municipalities such as La Paz and Esperanza posted
rates of about 70% below the poverty threshold during the same period.
68.
Other social indicators reveal low levels of welfare in the three provinces. For
instance, around the Agusan Marsh municipalities8, adult literacy rate is below 50% for males
and just above 50% for females. School participation rate is over 90% for elementary school
but dropped to just above 50% or lower for high school, highlighting disparities with national
patterns. The number of underweight pre-school children is as high as 65% in the Agusan
Marsh and over 30% for surrounding municipalities.
69.
More than half of households do not have access to safe water in such towns as La
Paz, Talacogon and Loreto. Access to electricity is even lower (15% for La Paz). Fuel wood
is used for cooking by 67–97% of the households. There is a high birth rate in interior towns
compared to exterior towns reached by the road network. In terms of resource utilization,
agriculture and timber extraction are the major activities in areas surrounding the marsh.
Small scale mining prevails in the eastern side of the Agusan Marsh and spreads out across
Compostela Valley and Agusan del Norte.

8

Human Wellbeing in the Agusan River Basin, Conservation International, Presentation to the Protected Areas
Management Board of the Agusan Marsh, May 26, 2010.
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Table 2.6: Incidence of Poverty in Regions XI and Region XIII
Province

2000

2003

2006

Percent Increase
Decrease, 20002006

Philippines
Total Number of Households (1000)

15,269,655

16,480,000

17,403,482

13.97%

Poverty Threshold (P Monthly)

954.83

1,025.75

1,254.75

31.41%

Poverty incidence (%)

27.5%

24.4%

26.9%

-2.18%

1,032,587

811,000

841,253

-18.53%

856.50

949.92

1,245.17

45.38%

27.9%

28.5%

31.0%

10.2%

408,790

416,000

444,286

8.68%

908.58

999.67

1,270.75

39.86%

43.8%

47.1%

45.5%

3.88%

Region XI
Total Number of Households (1000)
Poverty Threshold (P Monthly Per
Capita)
Poverty Incidence
Region XIII
Total Number of Households (1000)
Poverty Threshold (P Monthly Per
Capita)
Poverty Incidence

*Poverty threshold monthly = Annual per capita poverty threshold/12 months
*Percent increase/decrease = change in variable with respect to time = [(2006-2000)/12]*100
Source: NSO.

2.3.4

Public Health
A. Synopsis

70.
Agusan del Sur is the center of trade and industry for the neighboring provinces of
Davao del Norte, Surigao del Sur, Agusan del Norte and partly Bukidnon. In the economically
progressive province of Agusan del Sur the Agusan Marsh can be found—the ecologically
significant wetland of the Philippines. The Agusan del Sur Provincial Health Office (PHO)
2009 report stated that acute respiratory infection (ARI) was the top leading cause of disease
across sex and all ages, while the top leading cause of death was non-communicable in
nature, the disease of the heart—cardiovascular disease or cerebrovascular accident
(CVD/CVA).
71.
Butuan City is the center of the Caraga Region. It is located across the Agusan River
and is endowed with natural resources like agricultural areas, forestland, grass and
swamplands. In 2009 the top leading cause of morbidity was ARI, as in Agusan del Sur.
However, unlike Agusan del Sur, the three top leading causes of death in 2009 were all
communicable in nature—ARI, influenza and diarrhea.
72.
Compostela Valley Province is also endowed with mineral resources. In 2009 the
Compostela Valley PHO reported that ARI was the top leading cause of disease across sex
and all ages which is the same as Agusan del Sur and Bukidnon City. The most common
cause of death in 2009 was CVD.
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B. Agusan del Sur Province
73.
Agusan del Sur is the center of trade and industry for neighboring provinces of Davao
del Norte, Surigao del Sur, Agusan del Norte and partly Bukidnon. As a center of trade and
industry, the province becomes a conduit of economic activities making the people of Agusan
del Sur vulnerable to illnesses like meningococcemia and other notifiable diseases according
to the Provincial Health Office (PHO) Accomplishment Report of 2009. To protect the
province’s public health from these kinds of diseases, an Epidemiology Surveillance Unit was
put in place. The Epidemiology Surveillance Unit in the province and municipality level
actively monitors and reports emerging cases and manages active cases.
74.
Agusan Marsh is situated in the province of Agusan del Sur, and is considered as one
of
the
most
ecologically
significant
wetlands
in
the
Philippines
(http://www.agusanmarsh.com). According to the PHO Accomplishment Report of 2009,
Agusan Marsh comprises eight municipalities, namely: Bunawan, La Paz, Loreto, Rosario,
San Francisco, Sta. Josefa, Talacogon, and Veruela—covering 127 barangay. Of the 127
barangay only 61 are located in the heart of Agusan Marsh. The 61 barangay have a total
number of households of 21,568, with a total population of 117,683. These barangay are
situated in the heart of Agusan Marsh and headed by chieftains.
75.
Similar with the residents in non-indigenous people areas, the residents in IP
barangay receive equal basic health services. In addition, IP representatives are regular
members of local health bodies and function as partners in the delivery of health services.
Access to medical facilities is available to residents of Agusan Marsh because there are
three government and three private hospitals situated in four municipalities. The three
government hospitals are spread in three municipalities, namely Bunawan, La Paz and
Loreto. Of the three government hospitals, Bunawan District Hospital has the largest number
of bed capacity (n=50). Two of the three private hospitals are located in Trento and the other
private hospital is found in San Francisco. Table 2.7 shows the medical facilities located in
the Marsh municipalities.
Table 2.7: Medical Facilities in Agusan Marsh Municipalities
Name of Clinic/Hospital

Location

No. of
Beds

Classification

Bunawan District Hospital

Bunawan

50

Government- Secondary

Loreto Municipal Hospital

Loreto

15

Government- Primary

La Paz Municipal Hosiptal

La Paz

15

Government- Primary

Franco Clinic and Hospital

Trento

10

Private- Primary

Rico Medical Clinic and Hospital

Trento

10

Private- Primary

10

Private- Primary

Dioso Medical Clinic
San Francisco
Source: Provincial Health Office Accomplishment Report 2009.

76.
Morbidity. Acute Respiratory Infection (ARI) is the top leading cause of disease of the
province across all sex and ages from 2004 to 2009. From the 2009 data, following ARI as
the leading cause of disease in Agusan del Sur are influenza, wound, diarrhea, hypertension,
parasitism, urinary tract infection (UTI), pneumonia, asthma, and abdominal pain. Diarrhea is
consistently in the top four causes of disease in Agusan del Sur since 2004. Other sanitationrelated diseases like schistosomiasis, parasitism and skin diseases were prevalent only in
2004 to 2009.
77.
Table 2.8 shows the top ten leading causes of morbidity in 2009. Table 2.9 shows the
top ten leading cause of morbidity using a five-year average from 2004 to 2008.
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Table 2.8: Top Ten Leading Causes of Morbidity, 2009 – Agusan del Sur
Causes

Number

1.Acute Respiratory infection
30,196
2. Influenza
5,988
3. Wound
5,266
4. Diarrhea
5.072
5. Hypertension
5.069
6. Parasitism
3,656
7. Urinary Tract Infection
3,651
8. Pneumonia
3,073
9. Asthma
2,157
10. Abdominal Pain
1,810
1
Corresponding number of cases per 100,000 populations.
Source: Provincial Health Office Accomplishment Report 2009.

1

Rate

4,839.48
959.69
843,98
812.88
812.40
585.94
585.14
492.51
345.70
290.09

Table 2.9: Top Ten Leading Causes of Morbidity, 5-year average 2004 to 2008- ADS
Causes

Number

1. Acute Respiratory Tract Infection
27,376
2. Diarrhea
4,693
3. Wound
2,803
4. Influenza
2,330
5. Schistosomiasis
2,237
6. Urinary Tract Infection
2,167
7. Bronchitis
1,714
8. Asthma
1,938
9. Parasitism
1,070
10. Skin Diseases
844
1
Corresponding number of cases per 100,000 populations.
Source: Provincial Health Office Accomplishment Report 2009.

Rate1
4,837.52
752.14
449.23
373.43
358.52
347.30
274.70
310.60
171.49
135.27

78.
Mortality. The top leading cause of death from 2004 to 2009 is a non-communicable
disease in nature, the disease of the heart—cardiovascular disease or cerebrovascular
accident (CVD/CVA). Other non-communicable diseases that rank most in the top ten
leading causes of death in 2009 were accident or violence, cancer, senility, stillbirth, gunshot
and liver diseases. The communicable diseases that resulted to a high number of deaths in
2009 are pneumonia, tuberculosis and chronic obstructive pulmonary. Table 2.10 shows the
top leading cause of mortality in 2009 and Table 2.11 shows the top leading causes of
mortality using a 5-year average from 2004 to 2008.
Table 2.10: Top Ten Leading Causes of Mortality, 2009 – Agusan del Sur
Causes
Number
1. Cardiovascular Diseases/Cerebrovascular Accident
398
2. Cancer all types
125
3. Accident all types
116
4. Pneumonia
114
5. Sinility
79
6. Chronic Obstuctive Pulmonary Disease
70
7. Tuberculosis
40
8. Gunshot wound
36
9. Liver Cirrhosis
34
10. Diabetes Mellitus
32
1
Corresponding number of deaths per 100,000 populations
Source: Provincial Health Office Accomplishment Report 2009.

Rate1
63.79
20.03
18.59
18.27
12.66
11.22
6.41
5.77
5.45
5.13
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Table 2.11: Top Ten Leading Causes of Mortality, 5-year average 2004-2008 - ADS1
Causes
Number
1. Cardiovascular Diseases/Cerebrovascular Accident
304
2. Accident all types
170
3. Pneumonia
81
4. Sinility
79
5. Cancer all types
75
6. Gunshot wound
47
7. Stillbirth
45
6. Chronic Obstuctive Pulmonary Disease
40
9. Liver Cirrhosis
33
10. Diabetes Mellitus
9
1
Corresponding number of deaths per 100,000 populations
Source: Provincial Health Office Accomplishment Report 2009.

Rate
48.72
27.25
12.98
12.66
12.02
7.53
7.21
6.41
5.29
1.44

C. Butuan City
79.
Butuan City is the center of the Caraga Region in the Philippines. It is located across
the Agusan River and is endowed with natural resources like agricultural areas, forestland,
grass and swamplands. The city has 27 urban and 59 rural barangay. Based on the Butuan
City Health Office Accomplishment Report of 2009, the city’s level of urbanization has
remained relatively constant. The urban population ratio to the total population is 34% as
projected from the population of 2000 and 2006.
80.
The people of Butuan City have access to health care facilities through the 11
hospitals and clinics present in the city (Table 2.12). Two hospitals, Butuan Medical Center
and the Butuan General Hospital, are government-owned and classified as tertiary, with
authorized bed capacity of 100. The other nine medical facilities are privately-owned and bed
capacities range from 5 to 100.
Table 2.12: Medical Facilities in Butuan City
Name of Clinic/Hospital

1.
2.
3.
4.
5.

Butuan Medical Center
Butuan General Hospital
M.J. Santos Hospital
Butuan Doctors’ Hospital
Elisa R. Ochoa Memorial &
Maternity
6. Holy Child Hospital
7. Caraga Birthing Clinic & Hospital
8. Butuan Maternity Clinic 1
9. Butuan Maternity Clinic 2
10. Well Family Clinic
11. Mothers’ First Health

Location
Tiniwisan
Libertad
Diego Silang
Bayanihan
Urduja
J.P. Rizal
Libertad
Tandang Sora
New Society
Leon Kilat
Limaha

No. of
Beds
100
100
100
100
50
30
20
5
5
5
5

Classification
Government- Tertiary
Government- Tertiary
Private- Tertiary
Private- Tertiary
Private- Secondary
Private- Primary
Private- Primary
Private- Primary
Private- Primary
Private- Primary
Private- Primary

Source: Butuan City Health Office Accomplishment Report 2009.

81.
Morbidity. The ten leading causes of morbidity in Butuan City were the same from
2003 to 2009, except for parasitism, dengue fever and anemia which were prevalent only in
2009. The most reported diseases were all infectious or communicable in nature except for
hypertension which is a lifestyle-related disease and a second leading cause of morbidity in
2009. Hypertension was also the fourth leading cause of morbidity in 2003-2007. Influenza
ARI was the leading cause of morbidity in 2009 and second in the last five years. Diarrhea, a
disease associated with water and sanitation, has been a consistent top three leading cause
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of morbidity since 2003. However based on the DOH-CARAGA Report of 2009, the trend of
diarrhea cases treated decreased from 1,830 cases in 2000 to 412 cases in 2008 (Table
2.13). Other leading causes of morbidity from all ages in Butuan City in 2009 are pulmonary
tuberculosis (PTB), urinary tract infection (UTI), typhoid fever and pneumonia.
82.
Table 2.14 shows the top ten leading causes of morbidity in 2009, and Table 2.15
shows the top ten leading cause of morbidity using a five-year average from 2003 to 2007.
Table 2.13: Trend of Diarrhea Cases Treated, 2000-2008 – Butuan City
Year

No. of Diarrhea Cases
Treated
1,8330
1,476
1.045
979
861
509
747
436
412

2000
2001
2002
2003
2004
2005
2006
2007
2008

Source: DOH-CARAGA Report 2009.

Table 2.14: Leading Causes of Morbidity, 2009 – Butuan City
Causes

Number

1. ARI
2. Hypertension
3. Diarrhea
4. PTB
5. Parasitism
6. UTI
7. Typhoid Fever
8. Dengue Fever
9. Anemia
10. Pneumonia

2,098
1,155
561
530
473
336
274
269
205
172

1

Rate

66.99
36.88
17.91
16.92
15.10
10.73
8.75
8.59
6.55
5.49

1

Corresponding number of cases per 10,000 populations.
Source: Butuan City Health Office Accomplishment Report 2009.

Table 2.15: Ten Leading Causes of Morbidity, 2003- 2007 Average – Butuan City
Causes
1. Influenza
2. ARI
3. Diarrhea
4. Hypertension
5. Pneumonia
6. Bronchitis
7. PTB
8. Urinary Tract Infection
9. Chicken Pox
10. Typhoid Fever

Rate1
784.47
688.44
426.40
333.22
245.41
217.35
112.61
85.44
23.37
15.30

1

Corresponding number of cases per 100,000 populations.
Source: Butuan City Health Office Accomplishment Report 2008.

83.
Mortality. The ten leading causes of deaths in Butuan City were the same from 2003
to 2009, except for acute gastroenteritis which ranked ninth in 2009. However, in the 5-year
average (2003–2007) rate of leading causes of deaths, peptic ulcer still ranked in the top ten.
Cardiovascular diseases (CVD), pneumonia and cancer in all forms have been the top three
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causes of death since 2003. Other leading causes of deaths from all ages in Butuan City
from 2003 to 2009 were diabetes mellitus, accident, pulmonary tuberculosis (PTB), renal
disease, septicemia, and liver disease.
84.
Table 2.16 shows the top ten leading causes of mortality in 2009, and Table 2.17
shows the top ten leading causes of mortality using a five-year average from 2003 to 2007.
Table 2.16: Leading Causes of Mortality, 2009 – Butuan City
Causes

Number

1. CVD
2. Pneumonia
3. Cancer (All Forms)
4. Diabetes Mellitus
5. Accident (All Forms)
6. Pulmonary Tuberculosis (PTB)
7. Renal Disease
8. Septicemia
9. Acute Gastroenteritis
10. Liver Disease

566
289
122
113
94
85
73
49
31
25

1

Rate

1.81
0.92
0.39
0.36
0.30
0.27
0.23
0.16
0.09
0.08

1

Corresponding number of cases per 1,000 populations.
Source: Butuan City Health Office Accomplishment Report 2009.

Table 2.17: Leading Causes of Mortality, 2003- 2007 Average – Butuan City
Causes
1. CVD
2. Pneumonia
3. Cancer
4. Accident
5. Diabetes Mellitus
6. PTB
7. Renal Failure
8. Liver Disease
9. Septicemia
10. Peptic Ulcer

1

Rate

147.63
82.67
38.69
33.91
29.41
27.75
21.07
14.78
14.29
10.23

1

Corresponding number of cases per 100,000 populations.
Source: Butuan City Health Office Accomplishment Report 2008.

D. Compostela Valley
85.
The Province of Compostela Valley is situated in the mid-eastern portion of Mindanao
Island and is endowed with mineral resources. In particular the municipalities of Pantukan,
Nabunturan, Maco, Monkayo, and New Bataan are declared by the Mines and Geo-Sciences
Bureau (MGB) as the Compostela Valley Gold District in Davao Region because of the huge
deposits of gold ore and copper. The province is also rich in other metallic minerals like
chromite and manganese, and non-metallic minerals such as silica and limestone.
86.
The province has 11 municipalities and a total population of 637,366 as of 2007
(Compostela Valley PHO Report 2009). These municipalities are further subdivided into four
inter-local health zones (ILHZ) based on accessibility to health services. In each zone a core
referral hospital is assigned for specific barangay. The four zones are COMMMONN, SEA
MOUNTAINEERS, LAAK and MVP. COMMMONN zone serves the municipalities of
Compostela, Mawab, Monkayo, Montevista, Nabunturan and New Bataan; SEA
MOUNTAINEERS serves Mabini, Maco and Pantukan municipalities; LAAK zone serves
Laak municipality; and MVP zone serves Maragusan municipality.
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87.
Table 2.18 shows the inter-local health zoning with corresponding distance to core
referral hospital. The travel time to reach the hospitals ranges from less than 30 minutes to
more than one hour.
Table 2.18: Compostela Valley Inter-Local Health Zones and Distance to Core Referral
Hospitals, 2008
ILHZ

Municipality

Population
(2008)

Compostela
Mawab
Monkayo
Montevista
Nabunturan
New Bataan
Mabini
Maco
Pantukan

70,757
35,107
92,154
35,649
68,241
45,898
35,767
71,828
70,562

LAAK

Laak

MVP

Maragusan

COMMMONN

SEA
MOUNTAINEERS

Core
Referral
Hospital
Compostela
Valley
Provincial
Hospital
(CVPH)

Less than
30 minutes

30 minutes1 hour

More than 1
hour

Poblacion

Neighboring
Barangays

Awao
Cagan
Casoon
Panansalan
Prosperidad

Pantukan
District
Hospital
(PDH)

Poblacion

Neighboring
Barangays

67,473

Laak
Municipal
Hospital
(LMH)

Poblacion

All 36
remaining
Barangays
of Laak

52,217

Maragusan
Municipal
Hospital
(MMH)

Poblacion

All 17
remaining
Barangays
of
Maragusan

BoringotNapnapan;
GumayanKing-king;
PanganasonKing-king
Andap
Anitap
Datu
Ampunan
Datu Dabaw
Doña Josefa
El Katipunan
Il Papa
Kidawa
Limot
L.S.
Sarmiento
Melale
Langgawisan
Mabugnao
Magcagong
Mahayahay
Paloc
Pamintaran
Parasanon

Source: Compostela Valley Provincial Health Office Report 2009.

88.
Morbidity. The frequently reported disease cases in the Province of Compostela
Valley in 2009 were caused by ARI. This was followed by wounds, diarrhea and
gastroenteritis diseases which ranked second and seventh respectively. Cerebrovascular
accident (CVA) and hypertension were two lifestyle-related or non-communicable types of
diseases that made it to the top ten causes of morbidity. The rest were infectious or
communicable type of diseases like urinary tract infection (UTI), systemic viral infection,
acute bronchitis, intestinal parasitism, and pneumonia. Table 2.19 shows the top ten leading
causes of morbidity in 2009 in the Province of Compostela Valley.
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Table 2.19: Leading Causes of Morbidity, 2009 – Compostela Valley
Causes
1. ARI
2. Wounds
3. CVA
4. UTI
5. Systemic Viral Infection
6. Acute Brochitis
7. Diarrhea & Gastroentiritis
8. Hypertension
9. Intestinal Parasitism
10. Pneumonia

1

Number

Rate

3,859
1,235
1,207
936
840
701
663
569
412
379

557.57
178.44
174.39
135.24
121.36
101.28
95.79
82.21
59.52
54.76

1

Corresponding number of cases per 100,000 population.
Source: Compostela Valley Provincial Health Office Report 2009.

89.
Mortality. The two common causes of death in 2009 in the Province of Compostela
Valley were accident and CVD which are both non-communicable types of disease. Other
types of disease were malignant neoplasm, hypertension, renal failure, diabetes mellitus, and
fetal deaths. On the other hand, there were three diseases that were communicable in nature
that made it to the top ten causes of deaths: pneumonia, pulmonary tuberculosis (PTB) and
chronic lower respiratory diseases. Table 2.20 shows the top ten leading causes of mortality
in 2009 of the Province of Compostela Valley.
Table 2.20: Top Ten Leading Causes of Mortality, 2009 – Compostela Valley
Causes
1. Accident all forms
2. CVD
3. Pneumonia
4. Malignant neoplasm
5. Hypertensive diseases
6. Renal failure
7. PTB
8. Diabetes mellitus
9. Fetal death in utero
10. Chronic lower respiratory diseases

Number
419
416
275
273
268
198
185
125
119
111

1

Rate

60.54
60.10
39.73
39.44
38.72
28.60
26.73
18.06
17.19
16.03

1

Corresponding number of deaths per 100,000 population.
Source: Compostela Valley Provincial Health Office Report 2009.

2.4

WATERSHED CONDITION

90.
The ARB is suffering from severe environmental problems. Many of the problems
occur at the upper watershed areas of the river basin, but the impacts spill down and are
experienced throughout the watershed, especially in the lower basin. The main problems are
degradation of the watershed, and the deterioration of river water quality. The degradation of
the watershed forest cover leads to erosion, siltation of river channels and irrigation systems,
and flooding.
91.
Specifically, lack of forest cover, uncontrolled mining, steep slope farming and kaingin
(slash and burn) farming, have significantly increased soil erosion in the basin. Poor road
conditions are also a major source of sediment. The eroded soil increases suspended
sediment loads and turbidity as well as siltation of water bodies. High turbidity and heavy
siltation adversely affect the productivity and diversity of aquatic flora and fauna particularly
in rivers and Agusan Marsh. In particular, the proliferation of small-scale mining upstream of
Agusan River, particularly in the Naboc, Manat and Upper Agusan watersheds, has caused
heavy siltation in rivers and streams, and contamination of water and sediments
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(Photograph 2.1). Tributaries and streams coming from these watersheds are heavily silted
and show high levels of mercury. Although mining is non-existent in the Logum-Baobo
watershed, legal and illegal extraction of timber results in massive loss of forest cover that
leads to severe erosion and siltation of rivers and streams.
92.
A marine resource assessment study confirmed that mercury concentrations in
coastal waters, sediments and fish samples are also a cause for alarm, as polluted river
sediments move into the marine environment. Other studies report a decline in fishery
resources due to water pollution, population pressure and illegal fishing practices. Likewise,
severe erosion damage irrigation facilities and farmlands resulting in reduced agricultural
productivity.
93.
All of the aforementioned environmental problems aggravate poverty which in turn
drives many people to overexploit the resources in the river basin in order to survive. Thus,
the problems that exist in the river basin can be best described as a picture of a vicious cycle
of environmental degradation and poverty. The only way to break this cycle is to adopt an
integrated watershed approach which addresses the causes and consequences of
watershed degradation. An integrated approach to watershed management requires the
active participation and commitment of the stakeholders, particularly the local communities
and local government units.
94.
A growing population concentrated on the mining areas has brought problems of
sanitation and pollution of waters, especially in the creeks and other small rivers that
eventually flow down to the Agusan River.
Photograph 2.1: Heavy Siltation at Irrigation Dam across Upper Agusan River at
Barangay Panag, New Bataan
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2.5

WATER RESOURCES
2.5.1

Climate

95.
Based on the Modified Coronas Classification, the climate of the Agusan River Basin
is generally classified as Type 2 which is characterized by the absence of a dry season and a
very pronounced maximum rainfall from November to January. However, the southern
portions (the area covered by Compostela Valley) exhibit the characteristics of a Type 4
climate wherein rainfall is more or less evenly distributed throughout the year.
96.
During the months of December to January, the Northeast Monsoon reaches the
island of Mindanao from the northeast and east directions bringing rain specifically to the
central and northern portions of the basin. However, from June to October, the Southwest
Monsoon reaches Mindanao from the southwest and west. During this period, the southern
regions of the watershed are susceptible to more rainfall than the northern regions.
97.
The basin is located below the regular path of tropical cyclones or depressions and
the frequency of typhoon passing over the basin is 0.1 time per annum. However, typhoons
occurring north of Mindanao can bring a considerable amount of rain.
2.5.2

Rainfall and Humidity

98.
The Philippine Atmospheric, Geophysical and Astronomical Services Administration
(PAGASA) is responsible for the dissemination of atmospheric, geophysical, and
astronomical data for use by the economic sectors, the scientific and engineering community,
and the general public. Among others, PAGASA operates and maintains rainfall gauging
stations throughout the country. However, the agency has only one (1) synoptic station that
monitors rainfall, air temperature, wind speed, and other climatic variables within the basin
and this is located at Bancasi Airport, Butuan City. PAGASA stations located outside the
basin include: Surigao City; Hinatuan, Surigao del Sur; Cagayan de Oro City; Davao City;
Tagum City; and Malaybalay, Bukidnon. Except for the Tagum City station, the other stations
have an almost continuous rainfall record of at least 20 years.
99.
Within the basin, a number of entities have been monitoring daily rainfall for their own
specific needs. These include government agencies such as the National Irrigation
Administration (NIA), the Department of Agriculture (DA) and National Power Corporation
(NPC), various LGUs and private companies involved in agricultural production. A summary
of the rainfall stations within and contiguous to the basin is provided in Table 2.21.
100. In addition, there are a number of private companies that monitor daily rainfall for their
specific needs (e.g. agricultural purposes), such as the Dole Plantation in Maragusan,
Compostela Valley. Information was requested by the PPTA team through the DENR
Region XI Office.
101. Apart from the PAGASA stations outside the basin, the majority of the stations are
situated on the east side of the valley. Considering this limitation, these stations were used to
define the distribution of average annual rainfall in the basin. Previous analyses have shown
that average annual rainfall within the basin varies from 2,000 mm to a little over 4,000 mm,
with an estimated average annual rainfall for the basin of 3,000 mm.
102. The 3,200 mm isohyet falls over the Agusan marsh area itself and the average annual
rainfall in the AMWS has been recorded as 4,286 mm (Primavera, J. and Tumanda, M.
2009).
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Table 2.21: List of Rainfall Stations
Location

Province

1

Butuan City

Agusan del Norte

2

Cambasi Airport
Butuan City

Agusan del Norte

3

Camanlangan, New Bataan

Compostela
Valley

4

La Suerte Prosperidad Pilot
Demo Farm, GRIS

Agusan del Sur

5

Sta. Irene, Bayugan ARIS

Agusan del Sur

6
7
8
9
10

Gagbas, Bayugan Andanan
RIS Compound
Patin-ay Agromet Station
Prosperidad
NIA PIO
Rosario
Simulao RIS
Trento
Compostela
Batutu RIS

Agusan del Sur
Agusan del Sur
Agusan del Sur
Agusan del Sur
Compostela
Valley
Compostela
Valley

11

Compostela

12

Tagum Agromet Station *
Twin River

Davao del Norte

13

Cagayan de Oro City *

Misamis Oriental

14

Lumbia Airport *

Misamis Oriental

15

Malaybalay *

Bukidnon

16

Surigao City *

Surigao del Norte

17

Hinatuan

Surigao del Sur

18

Sagbayan, San Miguel
Tago RIS *

Surigao del Sur

19

CMU Musuan *

Bukidnon

Lat.
Long
8°57’
125°33’
8°56’
125°31’
7°33’
126°30’
8°27’
125°54’
8°44’
125°57’
8°47’
125°00’
8°36’
125°53’
8°27’
125°53’
8°03’
126°04’
7°35’
126°06’
7°22’
125°47’
7°25’
125°48’
8°29’
124°38’
8°26’
124°37’
8°09’
125°05’
9°48’
125°30’
8°22’
126°20’
8°56’
126°02’
8°57’
125°00’

Elev.
(mamsl)

Period of
Record

Resp.
Agency

18.0

Jan 07 – Nov
75

PAGASA

1.8

1979 – date

PAGASA

Na

Jul 66 – Jun 71

na

48.0

1981 – 2001

NIA

100.0

1981 – 2001

NIA

38.0

1981 – 2000

NIA

45.0

1970 – 1999

DA

92.0

1989 – 1998

NIA

60.0

1983 – 2001

NIA

140.0

1970 – 2000

NIA

na

1989 - 2000

PAGASA

18.0

1972 – 2000

PAGASA

6.0

1909 – date

PAGASA

182.0

1971 – date

PAGASA

627.0

1948 – date

PAGASA

39.0

1902 – date

PAGASA

3.0

1971 - date

PAGASA

15.0

1990 – 2000

NIA

350.0

1978 – 1991

PAGASA

* Rainfall station located outside the river basin.
Source: PAGASA, NIA, DA, NPC.

103. The monthly rainfall data for different parts of the basin shows that in Prosperidad, to
the north of Agusan Marsh, the highest rainfall months occur from December to February,
with averages of 519 mm, 668 mm, 500 mm respectively (December, January, February),
decreasing to lower rainfall months between April and June with 165 mm, 240 mm and 179
mm respectively. Other months generally fall between these high and low rainfall averages
(Palacpac, A. & Garcia, R. 2010).
2.5.3

Streamflow

104. Stream discharge data are available from three (3) sources: the Bureau of Research
and Standards (BRS); the National Irrigation Administration and the National Power
Corporation. BRS is the primary agency tasked to undertake hydrological surveys and data
collection on stream discharges, gauge heights, sediment load and water quality. On the
other hand, both the NIA and NPC carry out streamflow measurements to support the
conduct of feasibility studies for irrigation development and power development respectively.
However, measurements have been undertaken only for a brief period and thus the use of
such information for resource evaluation is limited. NIA also monitors stream discharges in
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connection with the operation of its national irrigation systems.
105. A number of stream gauging stations have been installed and operated in the basin by
these agencies at one time or another. However, only DPWH-BRS stations remain
operational, with gauge readings observed three times a day at normal flows, and at lesser
time intervals in case of high flows, by a caretaker or observer. These gauge readings are
transformed into discharges through a rating curve of the station. The Materials Quality and
Hydrology Division of DPWH regional offices based in Butuan City-Region XIII and Davao
City Region-XI conduct periodic current meter measurements of flow of stations under their
jurisdiction for at least eight times a year. The observed data and measurements are
submitted to the BRS Central Office in Quezon City for processing and publication. Table
2.22 summarizes the pertinent information which includes the name, location, coordinates,
drainage area, operating status and the available year of records from each station.
Table 2.22: List of Streamflow Gauging Stations
River

Location

1

Agusan

Magsaysay Br., Baan,
Butuan City

2

Agusan

Bit-os, Butuan City

3

Agusan

4

Agusan

5

Agusan

6

Agusan

7

Agusan

8

Agusan

9

Wawa

10

Wawa

11

Andanan

12

Andanan

13

Busilao

14

Maug

15

Gibong

16

Kasilayan

17

Kayawan

18

Adgaoan

19

Ihaoan

20

Simulao

21

Simulao

22

Simulao

23

Panusugan

Talacogon Bridge,
Agusan del Sur
Sta. Josefa, Bunawan
Agusan del Sur
Camanlangan, New
Bataan, ComVal
Kalaw Br., Monkayo,
Compostela Valley
Batutu RIS
San Miguel, Compostela
Valley
Wawa, Sibagat,
Bayugan,
Agusan del Sur
Wawa, Esperanza,
Agusan del Sur
Sta. Irene, Bayugan,
Agusan del Sur
Sta. Irene, Bayugan,
Agusan del Sur
Milagros, Esperanza,
Agusan del Sur
Maug, Prosperidad,
Agusan del Sur
Bah-bah, Prosperidad,
Agusan del Sur
Baylo, Talacogon,
Agusan del Sur
Langasian, La Paz,
Agusan del Sur
Halapitan, La Paz,
Agusan del Sur
Nueva Gracia, Loreto,
Agusan del Sur
San Teodoro, Bunawan,
Agusan del Sur
Santa Maria, Trento,
Agusan del Sur
Sta, Maria, Trento,
Agusan del Sur
Bunawan,

Latitude
Longitude
8°56’57.8
125°32’42.4
8°50’
125°30’
8°27’04.2
125°47’17.9
7°59’20.4
126°01’57.6
7°31’
126°07’
7°50’
126°03’
7°35’
126°06’
7°36’
126°05’

Drainage(
km2)

Agency

Status

11,510

1957 – 2010

BRSReg XIII

Operational

11,140

1977 – 1980

NPC

Abandoned

7,390

1955 – 2010

1,597

1981 – 2010

343

1967 - 1987

BRS

Abandoned

1,355

1959 - 1995

BRS-Reg
XI

Operational

NIA

Operational

1979 – 1980

NPC

Abandoned

2005 – 2010

BRSReg XIII

Operational

1,031

1960 – 1987

BRS

Abandoned

201

1967 – 1980

BRS

Abandoned

853

1978

NPC

Abandoned

316

1967 – 1980

BRS

Abandoned

BRSReg XIII

Operational

290
15

8°49’
125°42’
8°47’
125°41’
8°45’
125°45’
8°44’
125°45’
8°38’
125°34’
8°38’25.1
125°55’30.2
8°36’
125°54’
8°27’
125°42’
8°14’
125°42’
8°14’
125°45’
8°06’
125°52’
8°09’
125°59’
8°02’
126°09’
8°03’
126°09’
8°10’

Period of
Record

– 2010

BRSReg XIII
BRSReg XIII

Operational
Operational

427

1965 – 1980

BRS

Abandoned

209

1968 – 1969
1984 – 1994

BRS
NWRB

Abandoned

348

1967 – 1980

BRS

Abandoned

BRS

Abandoned

820
667

1967 – 1970
1978 – 1980
1967 – 1968
1977

1,030

1982 – 2010

284

1995– 2010

294
180

1974 – 1980
1984 – 1995
1967 - 1968

BRS
NPC
BRSReg XIII
BRSReg XIII

Abandoned
Operational
Operational

NPC

Abandoned

BRS

Abandoned
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Latitude
Longitude
Agusan del Sur
126°00’
Bugabus,
8°48’
24
Bugabus
Butuan City
125°35’
Tagabase, Esperanza
8°44’
25
Ojot
Agusan del Sur
125°34’
Skuline, Esperanza,
8°40’
26
Ojot
Agusan del Sur
125°34’
Tahena, Esperanza,
8°39’
27
Libang
Agusan del Sur
125°38’
Waloe, Loreto,
8°12’
28
Umayan
Agusan del Sur
125°47’
Sto. Tomas, Loreto,
8°11’
29
Umayan
Agusan del Sur
125°49’
Nuevo Trabajo, San Luis,
8°31
30
Maasam
Agusan del Sur
125°43’
Naboc, Monkayo,
7°45’
31
Naboc
Compostela Valley
126°04’
Manat, Nabunturan,
7°36’
32
Manat
Compostela Valley
126°01’
7°58’
33
Baobo
Veruela, Agusan del Sur
125°55’
8°01’
34
Logom
Veruela, Agusan del Sur
125°54’
Note: Operational station visited during PPTA in bold font.
Source: DPWH-BRS.
River

Location

Drainage(
km2)

Period of
Record

Agency

Status

141

1978 – 1980

NPC

Abandoned

424

1974 – 1977

NPC

Abandoned

478

1974 – 1980

NPC

Abandoned

245

1977 – 1980

NPC

Abandoned

745

1978

NPC

Abandoned

757

1977 – 1979

NPC

Abandoned

416

1977 – 1980

NPC

Abandoned

15

1979

NPC

Abandoned

18

1978 – 1979

NPC

Abandoned

108

1980

NIA

Abandoned

98

1980 – 1981

NIA

Abandoned

106. Dependable Flow. In the preparation of the Master Plan for the Agusan River Basin,
the daily streamflow of stations with fairly long periods of record were analyzed using the flow
duration curve technique. Flow duration curves show the percentage of time that flow is
equaled or exceeded during the period of study. The National Water Resources Board
(NWRB) utilizes the 80% dependability as the limit in granting water permits and as such was
adopted in the above study to determine the dependable streamflow. The results of the
analyses, in conjunction with the rainfall-runoff analysis were used to derive the dependable
streamflow for each of the 15 predefined sub-basins and summarized in Table 2.23.
Table 2.23: Dependable Flow in Sub-Basins
Sub-Basin
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Adgaoan
Bugabus
Gibong
Ihaoan
Kasilayan
Kayonan-Umayan
Libang
Logum-Baobo
Maasam
Manat
Minor
Ojot
Simulao
Sulibao
Taguibo
Wawa-Andanan

2

Area (km )
984.81
170.55
926.38
746.35
376.89
729.47
246.56
291.20
418.20
1,758.22
11,936.55???
924.19
978.38
159.75
75.72
764.14

Mean Discharge
(m3/s)
38.10
4.81
40.43
29.94
14.35
28.23
8.06
12.28
14.14
78.51
466.69???
25.93
47.02
7.61
3.20
31.42

Dependable Flow
(m3/s)
20.48
2.13
21.72
16.09
6.79
15.16
3.82
6.60
6.70
58.69
348.76???
12.27
25.27
4.09
1.51
14.87

Source: Philippines: Master Plan for the Agusan River Basin, CTI Engineering International Co. Ltd.;
Halcrow; and Woodfield Consultants, Inc, 2008.
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107. Surface water (streamflow) is primarily utilized for agricultural purposes. The National
Irrigation Administration (NIA) has constructed a number of irrigation systems in the basin,
mainly for rice irrigation. Presently, these systems serve 23,219 ha of land, of which 14,969
ha are covered by the four (4) national irrigation systems operated and maintained by NIA,
namely: Andanan RIS in Bayugan, Agusan del Sur; Gibong RIS in Prosperidad, Agusan del
Sur; Simulao RIS in Trento, Agusan del Sur; and Batutu RIS in New Bataan, Compostela
Valley (see Table 2.25). The remaining 8,251 ha are communal irrigation systems operated
and maintained by irrigators associations. The 2010 total water requirement for the irrigation
systems is estimated at 57.3 m3/s, of which 39.78 m3/s of water rights have been granted by
NWRB.
108. In keeping up with the thrust of the national government towards food sufficiency and
security, NIA has proposed several projects that would further irrigate 78,568 ha of land in
the basin. The irrigation water demand is expected to increase to an estimated aggregate of
194.75 m3/s. Some of these projects are ongoing and a total of 21.96 m3/s of water rights
have already been granted.
2.5.4

Water Balance

109. The water balance in the 2008 Master Plan Report prepared by CTI Engineering
International Co. Ltd. Halcrow and Woodfield Consultants, Inc, is presented here with further
updating of irrigation water demand collected from the NIA regional offices during the PPTA
fieldwork.
110. The irrigation data collected from NIA-Regional Office in Rosario, Agusan del Sur
Reg-XIII and Compostela Valley Reg-XI has been utilized for further updating of the irrigation
water demand of Gibong RIS in Prosperidad, Agusan del Sur; Simulao RIS in Trento, WawaAndanan RIS in Bayugan, Agusan del Sur and Batutu RIS in New Bataan, Compostela
Valley.
111. It should be noted that the assessment of water balance depends primarily on the
extent and quality of hydrological and meteorological data necessary for a more reliable
water balance model. There is a need to establish a comprehensive water resources data
collection and data management system.
112. Dependable Flow for each of the Sub-basin. As defined in the Water Code and
being practiced by local water resource planner, the dependable flows are those amounts
available 80% of time of exceedance (see Tables 2.23 and 2.25).
113. Water Resources Potential/Net Potential. The generated water resources potential
representing 90% of the dependable flow for each sub-basin shown in Table 2.25 labeled as
potential in m3/s and million cubic meters (MCM). After deducting the water demand from
potential, it shows that negative potential exists in three sub-basins, namely: Adgaoan,
Sulibao and Taguibo. The most highly stressed sub-basin/s with highest negative potential
occurs in Sulibao and Taguibo, two of the sub-basins with smallest catchment area.
Adgaoan, the third sub-basin with negative potential has the highest water demand among
all the sub-basins within ARB.
114. Water Demand. The water demand from water supply, industrial and
irrigation/agricultural requirements are used to derive the water resource development in
each sub-basin. The net remaining water resource potential-positive value or deficit-negative
values are computed by subtracting the total water demand with the water resources
potential.
115.

Domestic and Municipal Water Demand. The unit per capita consumption that is
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commensurate with the income level is set for this purpose. This value multiplied with the
estimated future population gives the domestic and municipal water demand. The 2008 water
demand in the Master Plan is adopted here for the 2010 existing water demand (Table 2.24).
116. Unit water consumption per capita of areas served by water districts ranges from 97 to
136 liters per capita per day (lpcd): Butuan WD – 121 lpcd, Bayugan WD – 98 lpcd,
Prosperidad WD – 136 lpcd, Bunawan WD – 136 lpcd, Nabunturan WD – 97 lpcd. LGU
operated Level III systems have exhibited a similar consumption pattern with the unit water
consumption.
117. Industrial Water Demand. The industrial water demand can be estimated from the
water permits granted by NWRB. However, there are only 13 water permits within the river
basin which can be classified under industrial use. The water permit is also limited in number
and not enough to estimate the total volume of water consumption from the water rights
granted for industrial use. The estimated industrial water demand is assumed to be a certain
percentage of the domestic and municipal water demand.
Table 2.24: Domestic, Municipal and Industrial Water Demand
Municipality
Bayugan
Buenavista
Bunawan
Butuan City
Cabadbaran
Compostela
Esperanza
La Paz
Laak
Las Nieves
Loreto
Mabini
Maco
Magallanes
Maragusan
Mawab
Monkayo
Montevista
Nabunturan
Nasipit
New Bataan
Pantukan
Prosperidad
RT Romualdez
Rosario
San Francisco
San Luis
Sibagat
Sta. Josefa
Talacogon
Trento
Veruela

Water Demand
(x1000 m3)
2010
1,557
921
708
7,338
817
1,077
918
281
1,027
445
661
413
802
491
515
413
1,405
542
915
921
652
1,084
1,403
287
871
1,884
538
744
614
713
910
804

Source: PPTA Consultant.
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118. Irrigation Water Demand. The main component for the irrigation water demand largely
depends on the irrigation agricultural demand for a particular crop. The values are based on
detailed analysis of parameters involving soil type, crop factor, evaporation, evapotranspiration, rainfall, seepage, and irrigation efficiency. Existing irrigation requirements are
determined using a water duty equal to 1.5 l/s/ha. The irrigation water demand is the product
of the water duty and the land area per hectare of the irrigation service area. For the Master
Plan, the water duty of 1.5 lps/ha was adopted as recommended by NIA.
119. The irrigation data collected from NIA-Regional Office in Rosario, Agusan del Sur
Reg-XIII and Compostela Valley Reg-XI has been utilized for further updating of the irrigation
water demand of Gibong RIS in Prosperidad, Agusan del Sur; Simulao RIS in Trento, WawaAndanan RIS in Bayugan, Agusan del Sur and Batutu RIS in New Bataan, Compostela
Valley (Table 2.25). These figures are shown in bold letters to emphasize the major irrigation
systems and the net remaining potential in MCM, as shown in Table 2.25.
120.

The water balance is illustrated in the form of a ‘tree diagram’ in Figure 2.5.

Table 2.25: ARB Water Balance Component
Agusan
Sub-Basin

Drainage
Area
km^2

Mean

Depend-

Potential

Discharge dable
Q
Q
cum/s

cum/s

cum/s

Master

Irrigation
*Data

Plan

2010

MCM

MCM

Total

Water

Net

Supply

Potential

2010

2010

MCM

MCM

MCM
MCM

1

Adgaoan

984.81

38.10

20.48

18.43

581.18

2

Bugabus

170.55

4.81

2.13

1.92

60.43

3

Gibong

926.38

40.43

21.72

19.55

616.50

133.68

168.83

2.21

445.46

4

Ihaoan

746.35

29.94

16.09

14.64

456.79

104.07

104.07

1.10

351.62

5

Kasilayan

376.89

14.35

6.79

6.11

192.72

18.92

18.92

0.26

173.54

6

KayonanUmayan
Libang

729.47

28.23

15.16

13.64

430.24

0.00

0.32

429.92

246.56

8.06

3.82

3.44

108.34

104.07

0.16

4.11

291.20

12.28

6.60

5.94

187.19

20.00 137.18

157.18

0.66

29.35

0.26

189.87

274.58

7
8
9

LogumBaobo
Maasam

418.20

591.30
35.15

104.07

14.14

6.70

6.03

10 Manat

1,758.22

78.51

58.69

52.82

1,665.77

190.13
161.40 113.18

11 Minor

11,936.55

466.69

348.76 313.88

9,898.57

824.00

12 Ojot

924.19

25.93

12.27

11.04

348.22

13 Simulao

978.38

47.02

25.27

22.74

717.17

0.29

-10.41

0.00

1.53

58.90

0.00

222.33
146.00

14 Sulibao

159.75

7.61

4.09

3.68

116.09

15 Taguibo

75.72

3.20

1.51

1.36

43.00

83.58

16 WawaAndanan

764.14

31.42

14.87

13.38

422.08

164.00

Note: Nat'l/Regional Irrigation System (NIS/RIS)-in bold letters

591.30

8.00 118.26

98.54

7.15 1,384.04

824.00

7.92 9,066.65

222.33

0.76

125.13

146.00

1.34

569.83

126.26

0.35

-10.52

83.58

0.50

-41.08

262.54

0.90

158.64

* Data from PPTA & Masterplan 2010 irrig demand
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Figure 2.5: Water Balance Tree Diagram

BUTUAN BAY

BUGABUS/170.55

TAGUIBO/75.72

60.43

43.00

1.53

84.08

58.90

-41.08

MINOR/
11,936.5
OJOT/924.19
348.22
223.09
125.13

9,898.6
831.9
9,066.7

WAWAANDANAN/764.14
LIBANG/246.56
108.34
104.23
4.11

422.1
263.4
158.6

MAASAM/418.2
190.1
0.3
189.9

KASILAYAN/376.89
192.7
19.2
173.5

GIBONG/926.38
616.5
171.0
445.5

AGADOAN/984.81
581.2
591.6
-10.4

SULIBAO/159.75
116.1
126.6
-10.5

UMAYAN/729.47
430.2
0.3
429.9

IHAOAN/746.35
456.8
105.2
351.6

AGUSAN
MARSH

SIMULAO/978.38
717.2
147.3
569.83

LOGOMBAOBO/291.2
187.2
157.8
29.4

Legend:
Note:
Big arrow- NIS/RIS
Small arrow- CIS
Colored according to Figure 3.1

MANAT/1,758.22
1,665.8
281.7
1,384.0

GIBONG/926.38 sub-basin/area (km^2)
616.5
171.0
445.5

potential in MCM
withdrawal in MCM
net potential in MCM/year

Source: PPTA Consultant.
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2.5.5

Groundwater

121. Geo-resistivity surveys to characterize the groundwater system and determine the
groundwater potential were conducted in the 1980s for NWRB by the National Hydraulic
Research Center, including investigations in Davao del Norte Province9 (part of which later
became Compostela Valley Province) and Agusan del Sur Province.10
122. The absence of basin wide comprehensive groundwater data from wells and springs
makes it difficult to determine the groundwater resources potential in the area. However,
groundwater has been utilized for domestic water supply and for irrigation purposes, through
the development of wells and springs.
123. The presence of a highly permeable unconsolidated formation described by drillers as
coarse sand with gravel sometimes interspersed with clay (about 30m thick) has been
detected in PW3 Bgy. Piglawigan, Esperanza. The pumping test conducted indicates a
specific capacity=9.6 l/s/m of drawdown with pumping water level stabilized after 32 minutes
of pumping, discharge rate Q= 15.2l/s, at 1.56m of drawdown. In Bgy Zillovia, Talacogon,
southwest of the town proper (west of Lake Lumao/ southwest of Lake Himbang) a 100m x
250mm deepwell drilled by Summit Drilling is free-flowing at Q=3l/s. During test pumping, the
drawdown stabilized at 3m at Q=29.7 l/s, specific capacity= 9.9 lps/m which is similar to
Esperanza PW3. The lithological description likewise exhibited similar unconsolidated
formation described by the driller as coarse sand with gravel and lenses of clay.
124. Free-flowing wells with discharges less than 1l/s can be found along the eastern side
of the Agusan River near Sta Fe, Esperanza, and along the riverbank south of Esperanza
town proper.
125. To consolidate all groundwater-related development information a systematic well and
spring inventory should be conducted basin wide to locate wells with information on
construction records, strata logs, time-series monitoring data, aquifer hydraulic properties
and well performance parameters for groundwater resources potential evaluation. Time
series discharge, water level and water quality data can be coded and extracted in
spreadsheet format. As discussed in Volume 4, Chapter 4, the Philippines Groundwater
Database (PGDB) System design and operation will be adopted in the subproject to upgrade
the hydrologic network and database to handle groundwater data.
126. Some water districts within the basin maintain well/spring records and monitor the
groundwater abstractions, water levels of production wells and water quality on a non-regular
basis. Some of these records are already encoded in the LWUA-PGDB for updating and
verification of construction, time series data on water level, discharge and water quality.
127. Observation wells should be established within the basin at appropriate locations to
acquire periodic records for more systematic monitoring of piezometric conditions and water
quality within ARB. Wells and springs are widely used within ARB; however, very limited
information exists about springs. A systematic spring inventory and monitoring system should
be established for proper coding and spring evaluation.
128. In 1983, the National Water Resources Council estimated a total groundwater storage
of 2,690 MCM with an inflow to the groundwater reservoir of 940 MCM per annum for the
Agusan River Basin. The recommended safe yield for groundwater is set at this estimated
groundwater throughput. This roughly corresponds to a groundwater recharge of 3% of
9

National Hydraulic Research Center. Groundwater Resources Investigations Province of Davao del Norte.
NWRB.
10
National Hydraulic Research Center. Groundwater Resources Investigations Province of Agusan del Sur.
NWRB.
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rainfall, well within the acceptable limit for preliminary resource estimation.
2.5.6

Water Quality

129. It has been reported (DPWH, 2003) that groundwater availability is restricted by the
occurrence of natural gas in the middle and lower reaches of the river system.
130. High concentrations of iron and manganese could be a constraint and that
groundwater may have to be treated prior to its use as a source for domestic water supply.
131. Evidence of fecal pollution, particularly near larger settlements has been observed as
well as high salinity in the younger deposits near the coast. These further necessitate the
conduct of a comprehensive study to characterize the groundwater system and determine
the groundwater potential in the Agusan River Basin.
132. There is no regular water quality monitoring in the AMWS (Agusan Marsh Wildlife
Sanctuary). Data on this is quite sporadic and are usually connected to studies or projects in
the Marsh. The importance of regular water quality monitoring in the AMWS will help in
management decisions affecting this wetland—thus water quality monitoring should be done
on a regular basis. Simple water quality monitoring equipment should be procured for the
activity and sampling methods designed and implemented in cooperation with local academic
institutions and the BMS Team including the Community Monitoring Group.
2.6

BIODIVERSITY
2.6.1

Biodiversity Profile of the Philippines

133. The Philippines is one of the 18 megadiversity countries, an attribute that refers to
countries containing two-thirds of the earth’s biodiversity and about 70-80 percent of the
world’s plant and animal species. It is known to host more than 52,000 described species of
which more than half are found nowhere else in the world. This high species endemism
covers at least 25 genera of plants and 49 percent of terrestrial wildlife. The country ranks 5th
in the number of plant species and maintains 5 percent of the earth’s flora. It is also 4th in
bird endemism, and has about 121 endemic fish species of which 76 are threatened. On a
per unit area basis, the Philippines is believed to harbor more diversity of life than any other
country on the planet (DENR-PAWB, 2006, 2010).
134. However, unfortunately, the Philippines is also considered as one of the world’s
biodiversity hotspots due to a large number of endangered and threatened species and the
continued alarming rate of degradation brought about by overexploitation, deforestation, land
degradation, pollution, and climate change, among others. The Philippines, therefore, plays a
important role in maintaining the web of life on the planet—hence, is regarded as one of the
priority conservation areas on earth.
2.6.2

Biodiversity Profile of the Agusan River Basin

135. The Agusan River is the third longest river in the Philippines. Its watersheds cover an
area of some 11,932 km2. There are a number of threatened species within the basin that are
susceptible to changes in broad-scale ecological processes, such as freshwater flow regimes
and water quality. These include the Philippine Duck (Anas luzonica)), Philippine crocodile
(Crocodylus mindorensis), Philippine Small-disked Frog (Limnonectes parvus), Mindanao
Spiny Tree Frog (Nyctixalus spinosus), Mottled Bush Frog (Philautus poecilus), Smoothskinned Tree Frog (Philautus worcesteri), and Asiatic Tree Frog (Rhacophorus bimaculatus).
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136. There are priority conservation areas within the Agusan River Basin. Of note are the
Protected Areas under the National Integrated Protected Areas System (NIPAS), the
identified Key Biodiversity Areas, and the Eastern Mindanao Biodiversity Corridor.
137. The Mainit Hotspring Protected Landscape is one of the Protected Areas in the basin,
specifically located in the municipality of Nabunturan, Compostela Valley. It has an area of
1,775.00 hectares (1,374 hectares Protected Area, 401 hectares Buffer Zone). The Park is
traversed by the Manat River and boasts of hotsprings at Sitio Bukal popularly known as
“Mainit Hot Springs”. The vegetative cover of the Park is generally comprised of 50 percent
plantation of Yemane and Falcata, while the rest is brushwood like hagimit, binunga,
himlaumo and some other shrub species. Dipterocarp species is very sparse due to
continuous illegal cutting, clearing for small-scale mining, plus the incidental burning of the
forest areas in the early part of 1983 which was noted to be the longest dry season of the
year. From the limited survey conducted in 1994, there were 19 species of fauna identified,
with one endangered species on the list—the Green-winged ground pigeon. (PAWB, 1994).
138. A special feature of the basin is the Agusan Marsh which is the catchment area for
waters flowing from the urbanized areas of Davao, Surigao, and Bukidnon in Eastern
Mindanao. The Agusan Marsh Wildlife Sanctuary (AWMS), which has been named as a
Ramsar site being a wetland of international importance, has a total area of about 658 km2.
Of this, only about 192 km2 (19,200 ha) has been declared as a protected area although an
additional 409 km2 (40,900 ha) is presently being proposed for protection pending approval
by the Philippine Congress. The AMWS is one of the most important biodiversity sites in the
country, being the habitat of several species of wild ducks, herons, egrets and other
migratory waterfowls, as well as other rare and threatened bird species, the Philippine
crocodile and other endemic animal and plant species. The Manobo people consider the
AMWS as their home, living in floating houses inside the Marsh, and are dependent on the
resources provided by the wetlands for their survival.
139. Mt. Hilong-Hilong and the Tagub-Kampalili Range have also been proposed as
protected areas.
140. The Agusan River Basin also includes other significant biodiversity areas which are
linked together in a nearly-contiguous corridor that extends from the upper watershed ridges
to the coast. These sites are known as Key Biodiversity Areas or KBAs. KBAs are places of
international importance for the conservation of biodiversity through protected areas and
other governance mechanisms. They are conservation areas identified nationally using
simple, standard criteria based on their importance in maintaining populations of species (CI,
2006). In 2006, a study under the Critical Ecosystems Partnership Fund identified six Key
Biodiversity Areas in the ARB. These include Mt. Hilong-hilong (KBA 95); Mt. Diwata Range
(KBA 96); AMWS (KBA 97); Bislig (KBA 98); Mt. Agtuuganon/Mt.Pasian (KBA 99); and Mt.
Kampalili-Puting Bato (KBA 100).
141. The ARB is part of the Eastern Mindanao Biodiversity Corridor (Figure 2.6) which in
turn forms part of the Greater Mindanao Biogeographic Region. It is bounded on the north by
Siargao Island, on the South by the area where Mt. Hamiguitan rises, and by portions of the
Agusan Marsh to the west. It has a total land area of about 2 million hectares, of which
approximately 440,000 hectares are proclaimed protected areas. The Eastern Mindanao
Corridor (EMC) has nine (9) Key Biodiversity areas with a total area of 909,191 hectares. It
has a population of about 3 million, with an IP population of about 400,000.
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Figure 2.6: Eastern Mindanao Biodiversity Corridor
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142. Eastern Mindanao has one of the largest remaining blocks of dipterocarp forest in the
country. In fact, 75 percent of the timber extracted in the country comes from this area. Plant
diversity in the EMC comprises more than 2,300 plant species, accounting for about 31% of
the Philippines total. Of these, sixty percent are endemic to the corridor and account for 29%
of Philippines' total endemics. This region also harbors eight endemic genera which accounts
for 26 percent of the country's total. Additionally, thirty-one floral species in the corridor are
threatened.In terms of bird diversity, it has 178 (67%) species of resident breeding birds and
mammal species (37) representing 42% of the native mammals in the Mindanao
Biogeographic Region. Although diversity of other taxonomic groups is only partially
documented, it indicates high species diversity. Of note are 26 species of amphibians and 62
species of reptiles. Eastern Mindanao has 16 (42%) of endemic amphibians in the country
and is also home to 85 bird species representing 81% of Philippine endemics recorded in the
Mindanao Biogeographic Region. The Eastern Mindanao corridor has 25 endemic mammal
species (57%), including two species found only on Dinagat Island. Eastern Mindanao also
has 36 endemic reptiles (53%), several of which are confined to Mindanao. At least 22
species are threatened in the EMC, including the Philippine Eagle, Philippine Cockatoo, the
Golden-crowned flying fox, and the Philippine crocodile. (CEPF, 2001).
2.6.3

Issues and Threats

143. On a basin-wide context, the issues that affect biodiversity in the ARB include: (a) the
lack of integrated institutional approach that exacerbates the impacts of activities in the area;
(b) the overexploitation and or mismanagement of natural resources; (c) and the relatively
low levels of awareness in the community of these threats and their effects.
144. Many of the problems in ARB occur at the upper watershed areas of the river basin,
but the impacts spill down and are experienced throughout the watershed, especially in the
lower basin. Biodiversity in the ARB is threatened by the following:
a)

b)
c)
d)
e)
f)
g)
h)
i)

Proliferation of small-scale mining upstream of Agusan River has caused heavy
siltation in rivers and streams and contamination of water and sediments. Some
stretches of the Agusan River and its tributaries (i.e. Manat River) are heavily
silted and show high levels of mercury.
Population pressure.
Poaching.
Logging.
Destructive agriculture and plantation monocropping.
Illegal fishing.
Forest fires.
Flooding downstream (Butuan City).
Poor road maintenance.

145. The government’s decision to pursue mining as a revenue-generating industry is not
consistent with biodiversity conservation policies. Mining applications are almost always
located in forest areas, threatening the integrity of biodiversity in this ecosystem. Twentythree (23) flagship mining projects are located in biodiversity-rich areas and overlap with
KBAs such as in the Sierra Madre, Palawan, Mindoro, and various parts of Mindanao
(Figure 2.7). Companies engaged in mining activities necessarily build communities to
support their operations, including roads, houses for the workers, and water dams and
channels. Relocating prior occupants of the land further creates pressures on the land
because, inevitably, clearing for settlements and agriculture will have to be done.
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Figure 2.7: Overlaps between KBAs, Operating Mines, and Priority Mineral
Development Projects

146. Further, in-migration of people to pursue economic and livelihood activities increase
when there are logging and mining activities. Human migration into upland areas encourages
hunting, poaching, and flora collection, further aggravating threat to wildlife. There are also
concerns about the ability of communities and local governments to maintain conservation
projects initiated by mining companies or rehabilitate whatever was left from the mineral
extraction activities. Finally, areas abandoned by commercial logging and mining
concessions attract small-scale loggers and miners whose activities are generally more
destructive (Fourth National Report to the CBD, 2010).
2.7

MUNICIPAL WATER SUPPLY
2.7.1

General

147. Assessment of the existing water supply situation in the three provinces comprising
the majority area of the Agusan River Basin (i.e. Agusan Del Norte, Agusan del Sur, and
Compostela Valley) was undertaken using data gathered during field visits conducted during
March 12-25 and April 19-May 7, 2010. Secondary data from existing studies gathered from
the provincial and municipal government offices such as the Provincial Development and
Physical Framework Plan (PDPF), Comprehensive Land Use Plan (CLUP), and SocioEconomic Profile were also used as sources of information on the existing water supply
situation. The Provincial Water Supply, Sewerage and Sanitation Sector Plan (PW4SP), a
study undertaken by the Department of Interior and Local Government (DILG) has much
relevant information on the water supply situation and was also a useful reference used in
the assessment. Collected data are compiled in Appendix 3.
148.

Access to safe water supply services is categorized into three levels: Level I, Level
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II and Level III; the components, scope of services and coverage are defined and described
per NEDA Board Resolution no. 12, S. 1995 (Table 2.26).
149. Treatment for Levels I and II is periodically done by the local health and sanitation
officials. Level III systems are usually provided with treatment facilities.
150. Identified existing sources based on data from the provincial governments are either
wells (shallow, deep, and dug), rain collector, and infiltration gallery or surface water. Unsafe
water sources such as unprotected deep well, unprotected shallow well, open dug well,
undeveloped/unprotected spring and rainwater collector, untreated surface water from rivers,
lakes and ponds are also utilized in most part of the provinces, particularly in the far flung
areas where piped water systems are not available.
151. In the assessment of the existing water situation in the three provinces, the above
parameters, together with a) percent of population served having access to safe water
supply, b) adequacy of available sources and facilities, c) capability of the water service
providers in operating and maintaining water supply system, and d) quality of water being
supplied as manifested by incidence of water related diseases, were used as a basis in the
initial evaluation and assessment of the systems.
Table 2.26: Components, Scope of Services and Coverage of Water Supply Categories
Level of
Service/Description
1. Level I/ point source

Components/Facilities

A protected well or a
developed spring with an
outlet but without a
distribution system
2. Level II (communal
A system composed of a
source, a reservoir, a
faucet system or
piped distribution network,
standpost
and communal faucets
A system with a source, a
3. Level III (waterworks
reservoir, a piped
system or individual
distribution network and
house connections)
household taps
Source: LWUA, PPTA Consultant.

2.7.2

Service Coverage
Average of 15
households per point
source within 250m from
point source
One faucet serves 4 to 6
households within 25m
from communal faucet or
standpost
One household per
connection

Unit Consumption
At least 20/liters/capita/
day

At least 60
liters/capita/day

At least 100
liters/capita/day

Agusan del Norte

152. The municipalities of Magallanes and Las Nieves as well as Butuan City are along or
very near the shorelines of Agusan River. At the Municipality of Magallanes, the Agusan
River converges with the Butuan Bay.
153. Excluding Butuan City, 98% or 53.531 of the households are served by Levels I, II and
III water supply systems (Table 2.27). The dominant water supply system is Level II system
with 39.2% of households served. Level I water systems serve 30.4% of the households
while Level III systems provide water to 28.5% of households
154. Two percent of the households (1,084 in number) do not have access to potable
water supply and rely on unsafe water sources. Other households rely on their own deep
wells, either hand or motor pumped. Some householders buy water from water vendors.
155. There are two water districts operating in the province, namely: Buenavista Water
District and Nasipit Water District. These two water districts serve 3,693 households
and 5,260 households, respectively.
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Table 2.27: Number of Households Served with Potable Water by Level, 2008, Agusan
del Norte
PARTICULAR
Level III
Level II
Level I
With Access to Potable Water
No Access to Potable Water
Total

No. of H.H. Served
15,550
21,394
16,587
53,531
1,084
54,615

Percentage Distribution (%)
28.5%
39.2%
30.4%
98.0%
2.0%
100%

Source: Provincial Medium –Term Development Investment Plan, 2006-2010

156. Level II and Level I systems are operated by LGUs and cooperatives or associations.
Most of these water service providers are small, with very low number of service
connections. Generally, households served by Level III water system are within the town
proper. This situation indicates that the province needs more sources of potable water to be
developed especially in rural areas were extension of pipelines is not feasible.
157. In view of the above, infrastructure development strategy is being implemented by the
province to alleviate the existing water supply situation. Assigned to each municipality on
account of their existing capabilities and resource potentials, strategic thrust includes, among
others, the following: 1) support the development of water districts in urban areas, 2) develop
more sources of potable water in rural areas where pipeline extensions are not economical,
and 3) upgrade all urban facilities to Level III and rural facilities to Level II by 2012.
2.7.3

Butuan City

158. At present, Butuan City Water District (BCWD) serves a total of 52 barangay (out of a
total of 86) composed of 27 urban and 25 rural barangay. BCWD was created in 1974 and is
mandated to provide Level III water services. As of December 31, 2008, it had 31,972 active
service connections. For the other 34 barangay not covered by BCWD, their potable water
supply systems are operated either by LGUs or cooperatives/associations.
159. In Butuan City, the dominant water supply system is Level III with 63.9% households
served by BCWD (Table 2.28). The level II and Level I systems are operated by LGUs and
cooperatives or associations. Level I and Level II water systems serve about 36.1% of the
total households.
160. Table 2.29 shows the water consumption by type of consumer in Butuan City. Despite
an increase in the number of service connections, the total volume of water consumed
(6,559,308 cum) in 2008 decreased as compared to consumption in previous year of
6,603,451 cum.
161. The Taguibo River which is a tributary of the Agusan River Basin is the main source of
water supply for BCWD’s 31,972 service connections. Water production declines by a
significant proportion whenever its surface water source, the Taguibo River at Barangay
Anticala, is threatened by the torrential rains triggering flash floods at the mountain side;
consequently transforming the crystal clear river into a gray tributary due to high turbidity. As
a result, BCWD is compelled to temporarily shut off its operation at the intake infiltration
gallery. This measure is resorted to in order to protect water consumers from the harmful
effects of unsafe and turbid water.
162. A breakdown and details of water service connections by type of consumers are
shown in Table 2.30.
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Table 2.28: Number of Households Served with Potable Water by Level, 2008, Butuan
City
PARTICULAR

No. of Water Sources

Level III - Safe Water Sources
Level II - Safe Water Sources
Level I - Safe Water Sources
Level I - Doubtful Sources
Sub-total
Source: City Health Office, Butuan City.

1
29
416
364
810

No. of H.H.
Served

Percentage
Distribution (%)

32,277
2,727
11,612
3,874
50,490

63.9%
5.4%
23.0%
7.7%
100.0%

Table 2.29: Water Service Consumption by Type of Consumer, 2006-2008
Type of Consumer

VOLUME OF CONSUMPTION (in cu.m.)
2006

Residential
5,176,986
Government
193,421
Commercial/Industrial
533,782
Bulksale
15,259
TOTAL
5,919,448
Source: Butuan City Water District.

%
87.5%
3.3%
9.0%
0.3%
100.0%

2007
5,754,457
217,822
612,234
18,938
6,603,451

%
87.1%
3.3%
9.3%
0.3%
100.0%

2008

%

5,634,286
226,055
640,616
58,351
6,559,308

85.9%
3.4%
9.8%
0.9%
100.0%

Table 2.30: Water Service Connections by Type of Consumer, 2006-2008
Type of Consumer

NUMBER OF SERVICE CONNECTIONS
2006

Residential
26,928
Government
256
Commercial/Industrial
1,698
Bulk sale
10
TOTAL
28,892
Source: Butuan City Water District.

2.7.4

%
93.2%
0.9%
5.9%
0.0%
100.0%

2007
28,110
326
1,825
12
30,273

%
92.9%
1.1%
6.0%
0.0%
100.0%

2008
29,803
316
1,836
17
31,972

%
93.2%
1.0%
5.7%
0.1%
100.0%

Agusan del Sur

163. Out of the fourteen (14) municipalities comprising Agusan del Sur, eleven (11) have
Level III water supply systems. Six (6) municipalities, namely Sibagat, Bayugan,
Prosperidad, San Francisco, Rosario and Bunawan are being served by gravity systems,
while five (5) municipalities, namely Trento, Sta Josefa, Talacogon, San Luis and Esperanza,
have pumping systems. The municipalities of Veruela, Loreto and La Paz have only Level II
water supply systems; Veruela is using gravity while Loreto and La Paz use deep wells,
surface water and rainwater catchment.
164. There are five water districts in the province, namely: Bayugan Water District,
Prosperidad Water District, San Francisco Water District, Bunawan Water District and
Sibagat Water District.
165. As of 2007, San Francisco had the highest number of households served (3,000
households or 25.2% of the total households of 11,666) while Talacogon Waterworks has the
least number of households served with only 90 households or 1.5% of the total (6,140).
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166. Table 2.31 shows only 7,417 households (6.56%) served by Level III water systems.
Most of the households served by Level III water systems are within the town proper. These
data indicate that the province needs more sources of potable water to be developed,
especially in rural areas where extension of pipelines is not feasible.
Table 2.31: Number of HH served with Level III in 2007, Agusan del Sur

Municipality

SIBAGAT
BAYUGAN

Level
of
Service

System
Operation

Population

Total
HH

Level III

Gravity

30,074

5,580

Level III

Gravity

95,032

17,631

No. of
HH
Served
with
Level III
170

Gap

Percentage
of HH
Served with
Level III

5,410

3.05%

741

a/

16,890

4.20%

675

b/

13,312

4.83%

PROSPERIDAD
SAN
FRANCISCO
ROSARIO

Level III

Gravity

75,390

13,987

Level III

Gravity

62,881

11,666

3,000 c/

8,666

25.72%

Level III

Gravity

31,293

5,806

1,100

4,706

18.95%

BUNAWAN

Level III

Gravity

35,757

6,634

427

6,207

6.44%

TRENTO

Level III

Pressure
Pump

46,247

8,580

307

8,273

3.58%

STA. JOSEFA

Level III

Pressure
Pump

24,972

4,633

311

4,322

6.71%

VERUELA

Level II

Gravity

36,862

6,839

0

6,839

0.00%

LORETO

Level II

Pressure
Pump

34,549

6,410

0

6,410

0.00%

LA PAZ

Level II

Pressure
Pump

25,214

4,678

0

4,678

0.00%

TALACOGON

Level III

Pressure
Pump

33,093

6,140

90

6,050

1.47%

SAN LUIS

Level III

Pressure
Pump

30,424

5,645

279

5,366

4.94%

ESPERANZA

Level III

Pressure
Pump

47,659

8,842

317

8,525

3.59%

609,447
113,071
7,417
105,654
6.56%
Bayugan WD has 3,579 service connections as of 31 December 2009
b/
Prosperidad WD has 1,249 service connections as of 31 December 2009; Patin-ay has 688 service connections
as of 31 December 2009
c/
San Francisco WD has 4,687 service connections as of 31 December 2009
Source: Provincial Development and Physical Framework Plan, 2008-2017

a/

2.7.5

Compostela Valley

167.
According to the latest available (2007) provincial data, only about 36% of
population has access to safe water supply sources. The remaining 64 percent rely on
unsafe water sources.
168. There are 237 barangay comprising the eleven municipalities of Compostela Valley, of
which only 84 have access to piped water system with individual household connection or
Level III service. The Level III systems are either managed by the LGU, rural waterworks and
sanitation association (RWSA), cooperatives, or water district. The Municipality of
Nabunturan has a water district which has been operational since 1990. Recently, three
more municipalities have each formed a water district, namely Mako, Mabini, and Pantukan.
These newly formed water districts have already been issued a Certificate of Conditional
Conformance (CCC) by LWUA and are therefore authorized to operate their respective water
systems.
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169. There are 73 Level II systems that are being operated by LGUs or RWSAs which
serve rural barangay and some portions of urban barangay. Most of the sources are springs
and deep wells.
170. Table 2.32 shows the number of the existing Levels II and III service in each
municipality.
171. The PDPFP also reported 6,634 operating Level I facilities, 3,707 of which are
classified safe sources and 2,927 as unsafe. The safe water sources include shallow wells
and covered/improved dug wells. The unsafe sources are open dug wells, undeveloped
springs and rainwater collectors which are prone to water contamination.
172. Details of Level II and III water systems, and a summary of the safe and unsafe Level
I facilities in the province as reflected in the PDPFP are shown in Appendix 3 (Water Supply
Data).
173. Some of the issues and problems of the existing water systems mentioned in the
provincial planning study include the following: 1) most of the water systems run by the LGU
and barangay water associations have no water meters and no flowmeter to record
consumption and production; 2) majority of the service providers are not charging the
consumers or, if there has been established tariff schedule, the management was not strict in
collecting the water fee; 3) inadequate maintenance of facilities; 4) some spring boxes are
clogged, thereby reducing flow of water into the distribution area; and 5) exposed pipelines
are tampered or vandalized.
174. Improvement of water service and providing access to safe water supply is one the
priorities of the province, as indicated in the PDPFP 2008-2017. The provincial government
plans to secure a grant aid from the Japan’s Overseas Development Assistance for the
construction of a water treatment facility for the Municipality of Nabunturan.
Table 2.32: Levels II and III Service in Compostela Valley, 2007
Municipality
1
2
3
4
5
6
7
8
9
10
11

Compostela
Laak
Mabini
Maco
Maragusan
Mawab
Monkayo
Montevista
Nabunturan
New Bataan
Pantukan
Total

Total No. Bgys
16
40
11
37
24
11
21
20
28
16
13
237

Level III
No of Bgys
12
3
3
7
8
6
10
6
15
10
4
84

Level II
No. of Bgys.
1
17
1
15
5
10
16
2
3
3
73

Source: Provincial Development and Physical Framework Plan, 2008-2017.

2.7.6

Key Water Supply Problems in Agusan Basin

175. A problem tree showing the key water supply problems in the Agusan river basin is
illustrated on Figure 2.8.
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Figure 2.8: Water Supply Problem Tree
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Absence of
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-Lack of
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water supply
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-Poor access to
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- inequitable
distribution of
government
resources for
water supply
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cost-recovery
level/ lack of
counterpart funds
-Lack of potential
sources of water
(poor quality and
scarcity of source)

Source: PPTA

176. The key water supply problem in Agusan River Basin as presented in Figure 2.8 is the
slow improvement of potable water supply services which also means a slow rate of
connectivity or accessibility to safe water supply. In the Philippines as a whole, NSO
(National Statistics Office) data as of 2004 indicate that only 80% of the population have
access to safe water supply of all forms and level. The sector’s MDG target by year 2015 is
to provide access to safe water to 86.5% of the population. As of to date, there are no
statistics to show that the target is already being met.
177. The factors causing the key problem include: a) poor institutional capacity; b) lack of
capacity building programs; c) lack of strategic alliances; and d) inadequate infrastructure.
Poor institutional capacity is brought about by institutional fragmentation with the
water sector having over 30 different agencies having some role in water resources
and water supply, but there is no strong coordination among these agencies to
implement reform in the water sector.
The NWRB could be an apex body in the Philippine water sector, as it was created to
coordinate and regulate water resources management and development activities.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

57

However, the primary focus of NWRB is in the area of water resources and it does
not possess the required resources and authority to fulfill an apex role.
NEDA has a role in overall planning and programming coordination, including for
water supply and sanitation. However, NEDA’s role concerns more on
macroeconomic planning—meaning NEDA does not necessarily coordinate with
other water sector stakeholders on a regular basis.
Water systems are either run by water districts, LGUs, barangay associations or
cooperatives which have different management approaches, and some of which do
not have adequate capabilities in running a water system.
Many rural water supply systems are having difficulty in sustaining operations and
expanding coverage. There is no dedicated national agency to assist these rural
systems in terms of technical design, project financing, management and operations.
These systems merely rely on DILG’s WATSAN-PMO, LGUs and WDs to assist them
on an intermittent basis.
DAR (Department od Agrarian Reform) is one of the NGAs that implements small
water supply systems as part of a package under basic social services in their land
reform projects.
Lack of capacity building programs to improve WSP’s capability in running the
system, particularly in the LGUs operated organizations. NRW (non-revenue water)
reduction and adequate system flow and pressure are some of the positive results if
WSP (water service provider) personnel are technically capable of running the
system. Among the WSPs, the WDs are much better off financially than the
cooperatives and associations.
Absence of strategic alliances, because the community lacks participation in water
supply development and the LGU usually do not support the WSPs. The WSPs are
usually left alone to fend for themselves with very meager income from operation. In
Sta. Josefa, the water system even contributes to the funds of the municipality.
Inadequate infrastructure to tap, treat, store, and convey water to the households is
the major cause of inadequate water service. There is poor access to sector
investment and financing, and there is inequitable distribution of government
resources for water supply improvements. LGUs and WDs usually find it hard to
source a loan because they cannot provide the guarantee required by the lending
institutions such as the GFIs, local banks, etc.
If the tariff and cost-recovery level are low, the WSP will find it hard to repay its loan,
recover its investments, sustain its operation, and provide savings for future
expansion.
Lack of potential sources of water (poor water quality and scarcity of supply) will
mean a very costly system as longer transmission pipes might be needed to transfer
supply from one basin to another and/or expensive treatment options needed to make
available water source such as surface water, potable.
178. The results of low accessibility to safe and potable water result in the continuous
incidence of water-borne illnesses such as amoebiasis and diarrhea. Harmful organisms
causing these diseases thrive in unsafe water. Illnesses result in economic opportunities for
the affected persons.
179. Unavailability of safe water also hinders economic growth because most businesses
such as food services, food processing, manufacturing, etc., need water in their operations.
Eco-tourism likewise needs a good supply of potable water for for tourist accommodations.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

58

2.8

SANITATION AND WASTEWATER
2.8.1

Overview

180. The existing national policy framework for sanitation is defined by the Clean Water Act
of 2004 and the Sanitation Code of the Philippines of 1975. The 1991 Local Government
Code mandates the LGUs to formulate their own local policies in support of the national
policies.
181. The Clean Water Act Sewerage prescribes that “sanitation” is the responsibility of the
“utilities”. It is reasonable to interpret the utilities as water districts (WD) wherever they exist.
WDs are also mandated under PD (Presidential Decree) 198 to provide sanitation services
(wastewater collection and treatment services). Although PD 198 requires WDs to handle
wastewater through a sewerage system, this intervention has been neglected for quite some
time due to the prohibitive cost. The current focus of WDs is more on the provision of water
supply services. Sanitation is thus left to the care of LGUs.
182. The national government has prepared a National Sewerage and Septage
Management Program (NSSMP) in support of the Clean Water Act.
183.

Sanitation in the Philippines is characterized by the following:
there is no comprehensive acceptance of responsibility for septage management
at the level of municipalities and provincial cities;
septic tank installations have to date been unregulated in regards to design,
quality and location;
current installations are of generally poor construction quality, have unsealed
bases which allow exfiltration into the environment, and have no effective
overflow or pump out access;
there is no overall strategy or management plan for septage collection and
treatment.

184. Sewage from domestic sources is of great concern in some areas in the Philippines
because it contaminates surface waters. A large portion of surface water contamination
comes from domestic sources in the form of human excreta and wastewater. This waste
contains microorganisms, organics, solids, nutrients and chemicals or priority pollutants that
are a threat to public health and environment. According to the Philippine Environment
Report of 2003, the share of domestic BOD at the national level accounts for 48%.
185. Septic tanks are rarely emptied. Undesludged septic tanks become inefficient in
treating excreta. The accumulation of sludge lessens the space and retention time needed
for treatment. Consequently, untreated effluent goes out directly from the septic tank and
flows to drainage that leads to bodies of water. The public’s exposure to untreated effluent
along the drainage as well as in the bodies of water is a health risk that should be addressed.
186. Much worse is the practice of open defecation or direct disposal of human excreta to
bodies of water. Without addressing this concern, the exposure level to excreta
contamination of vulnerable groups (i.e. poor, children, marginalized groups) will remain very
high.
187. The low priority given to sanitation will cumulatively increase the risk of disease
outbreaks, while continuously posing a threat to the quality of water resources.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

59

2.8.2

Agusan River Basin

188. For Agusan del Sur and Compostela provines and Butuan City, households with a
sanitation facility rang from 84 to 95%. Agusan del Sur Province has 86% of households with
access to a sanitation facility. The City of Butuan has a relatively high coverage of
households with a sanitary toilet facility which was 95% in 2007 and can be attributed to the
government’s thrust of making Butuan City a tourist destination where access to improved
sanitation has been one of the main concerns. The Province of Compostela Valley has 84%
of households with access to toilet facilities.
189. However, even with the high coverage of households with access to sanitation facility,
it is found that Agusan del Sur and Compostela Valley provinces and the City of Butuan
have no program for septage management that will further treat the septage from domestic
septic tanks prior to disposal to the environment. Also, these three areas do not have a
sewerage system for the collection, treatment and disposal of sewage.
190. The need to manage human wastes better in flood-prone and water-based
settlements has been identified as an urgent problem in barangay studied in Agusan del Sur,
particularly in Agusan Marsh. Compounding this problem is garbage and wastewater run-off
coming from mining and plantation areas. Wastes from animal farms, wood processing
plants and even hospitals are also reported to find their way into waterways. The absence of
a comprehensive basin-wide solid and liquid waste management system endangers not only
the natural environment of the basin but also the lives of its people.
A. Agusan del Sur
191. Eighty-six percent (86%) of the households in the province have access to sanitation
facilities (Agusan del Sur PHO, 2009). This figure is higher than the national status of 76.8%
(FHSIS, 2008). From the 13 municipalities of the province, the municipalities of San Luis,
Talacogon, Veruela and La Paz are the top four municipalities with low coverage of
households with a sanitary toilet. The figures from these municipalities are below the national
status of 76.8% (FHSIS, 2008). The status of households that have access to sanitary toilet
facilities is shown in Table 2.33.
192. The provincial government of Agusan del Sur took the initiative by installing an on-site
sanitation facility, and two projects are identified. The first project is the Convergence
Development Program which deals with the construction of a 60-unit sanitary toilet in two
barangay with a budget of P170,000 every year from 2005 to 2010. It is projected that 219
households in different barangay of the province (Table 2.34) will benefit from the project.
193. The other project is a grant of European Communities (EC) implemented under the
Health Sector Reform Program (HSRP). The HSRP deals with the construction of sanitary
toilet facilities in 14 municipalities of the province that costs P2.4 million (anout $53,000), for
implementation from March to December 2010. The beneficiaries of this project are 420
households or 2.75% of those households with no toilet in the province. The breakdown of
the recipients of the project is in Table 2.35.
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Table 2.33: Households with Access to Sanitary Toilet, 2009 – ADS
Municipality/City

Total households

Households with
sanitary toilet
San Luis
5,295
3,380
Talacogon
5,672
3,735
Veruela
6,221
4,196
La Paz
4,423
3,115
Bunawan
6,447
5,415
Sta Josefa
4,271
3,666
Rosario
5,342
4,667
Trento
7,740
6,892
Bayugan City
15,903
14,200
Esperanza
8,111
7,604
Loreto
5,915
5,579
Prosperidad
12,781
12,064
Sibagat
5,106
4,801
San Francisco
10,765
10,198
Total
103,992
89,512
Source: Provincial Health Office Accomplishment Report 2009.

%
64
66
67
70
84
86
87
89
89
94
94
94
94
95
86

Table 2.34: Barangay and Number of Household Beneficiaries of CDP – ADS
Municipality/ Barangay
Esperanza
Brgy. Duangan
Brgy. Gudalupe
Bayugan
Brgy. Magkiangkang
Brgy. Grace State
Brgy. Mt. Carmel
Prosperidad
Brgy. Aurora
Brgy. La Perian
San Francisco
Brgy. Pisa-an
Brgy. Borbon
Brgy. Alegria

Number of Households Served
19
20
30
30
15
30
30
15
15
15

Total
219
Source: Provincial Health Office, Environmental Sanitation Reports.

Table 2.35: Barangay and Number of Household Beneficiaries of HSRP – ADS
Municipality

Barangay

Sibagat
Esperanza
Bayugan
Prosperidad

Ilihan
Dacutan
Salvacion
San Martin

Sta Josefa
Talacogon
San Luis
La Paz
Loreto
Veruela
Trento
Bunawan
Rosario
San Franciso
Total

Sta Isabel
Causwagan
Don Alejandro
Villapaz
Poblacion
Sampaguita
Capatungan
San Andres
Kabawan
Pisaan

Number of
Households
Served
30
30
30
30
30
30
30
30
30
30
30
30
30
30
420

Source: Provincial Health Office, Environmental Sanitation Reports.
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B. Butuan City
194. The City of Butuan has a relatively high coverage of households with a sanitary toilet
facility which was 96.4% in 2009m (97.7% urban and 95.8% rural) according to Butuan City
Health Office Environmental Sanitation Report of 2009 (Table 2.36), almost the same rate of
coverage (94.8%) with the drainage survey result conducted in 2010 as part of the PPTA
socioeconomic survey (SES). The coverage therefore is comparatively higher than the
national figure of 76.8% (FHSIS 2008). This could be the result of the government’s thrust of
making Butuan City a tourist destination where access to improved sanitation has been one
of the main concerns. There is an increasing number of establishment, subdivisions and
dormitories with blind drainages included in the infrastructure.
195. Butuan City does not have a general sewerage system. However, according to the
SES about 2.2% of total households is connected to a local (presumably subdivision-based)
system. There is no septage management program, but there are about three to four
desludgers operating in the city with no necessary permits according to the Chief Sanitary
Inspector of Butuan City Health Office.
Table 2.36: Coverage of Households by Type of Toilet Facility, 2009 – Butuan City
Toilet Facilities

Butuan City

Sanitary toilet
Unsanitary toilet
Without toilet
Total

49,608 (96.4%)
433 (0.84%)
1,392 (2.70%)
51,433 (100%)

Urban
17,184 (97.73%)
32 (0.46%)
316 (1.8%)
17,532 (100%)

Rural
32,424 (95.78%)
351 (1.04%)
1,076 (3.21%)
33,851 (100%)

Source: Butuan City Health Office Environmental Sanitation Report 2009.

C. Compostela Valley
196. According to the Environmental Sanitation Report 2009, Compostela Valley Province
has a total of 134,010 households, of which 84% have access to toilet facilities (Table 2.37);
this is higher than the national status of 76.8% (FHSIS, 2008). The municipality of Mabini has
the lowest coverage of households with a sanitary toilet (71%). From the five municipalities of
the priority watershed areas, two municipalities—Laak and New Bataan—are next to the
municipality with the lowest coverage of households with a toilet facility, 72% and 76%
respectively. The municipalities of Maragusan, Nabunturan and Monkayo, which are
considered as watershed municipalities, have the highest coverage of sanitary facilities,
86%, 92% and 95% respectively.
Table 2.37: Municipality Distribution of Households with Sanitary Toilet - Comval
Municipality
Mabini
Laak
New Bataan
Montevista
Mawab
Maco
Maragusan
Pantukan
Compostela
Nabunturan
Monkayo
Total

Total
households
7,053
13,066
9,606
8,138
6,466
12,912
9,436
16,487
14,947
15,278
20,621
134,010

Households with
sanitary toilet
4,979
9,369
7,270
6,149
5,204
10,305
8,084
14,315
13,150
14,068
19,496
112,389

%
71
72
76
76
80
80
86
87
88
92
95
84

Source: Compostela Valley PHO Environmental Sanitation Report, 2009.
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197. According to the Compostela Valley Annual Health Budget 2009, the sanitation
program has an allotted budget of P371,000 for the entire program to barangay and also to
coincide with schistosomiasis-related activities. Of the 11 municipalities of the province, only
one (Mabini) is non-endemic to schistosomiasis, while the other 10 municipalities are
endemic, based on an interview with the PHO Supervising Sanitary Inspector. In the five
municipalities of the priority watershed areas, the municipalities of Nabunturan and New
Bataan have five schistosomiasis-endemic barangay, Maragusan and Monkayo
municipalities have four schistosomiasis-endemic barangay, and Laak has one
schistosomiasis-endemic barangay.
198. Another sanitation program of the province is the “Tutok Kubita” through the PHO.
The “Tutok Kubita” program allotted a budget of P250,000 annually to distribute toilet bowls
and bags of cement to 11 municipalities. About 700 toilet bowls and 700 bags of cement are
distributed every year. Since this is a minimal requirement compared to the demand, the
PHO encourages the municipalities to allocate a budget for sanitation. This information drive
took place during Association of Barangay Captains (ABC) meetings with the LGUs. The
strategy to make sure that toilet bowls are installed by the recipient households is through
monitoring after 15 days of the receipt of the toilet bowl. Once found not installed, the toilet
bowl and cement are retrieved from the recipient by the barangay captain. The recipient’s
counterpart contribution is constructing the septic vault.
199. However, according to the Compostela Valley PHO Report of 2009, access to sanitary
toilet facilities in the province has not achieved the desired goal of 91% by the year 2010.
This is influenced by behavioral factor in the part of primary stakeholders (families without
toilet) despite the provincial government annual budget allocation to provide toilet bowls and
cement to priority barangay. These families still had to be repeatedly reminded of the need to
finish constructing their sanitary toilets.
200. The province has no business operator when it comes to the desludging the septage
from the septic tanks. They get such services from the nearby cities of Tagum and Davao.
2.9

SOLID WASTE MANAGEMENT

201. This review of the existing solid waste management (SWM) situation in the Agusan
River Basin (ARB) is viewed with reference to the requirements of Republic Act (RA) 9003
(“Philippine Ecological Solid Waste Management Act of 2000”) and its implementing rules
and regulations (IRR). As a matter of state policy, this law declares that LGUs have primary
enforcement and responsibility on solid waste management. Several years had already
elapsed since RA 9003 became effective, and LGUs within the ARB have various levels of
compliance to specific provisions of this law.
202. LGU SWM plans. One of the planning requirements under RA 9003 is for LGUs to
prepare their respective SWM plans. The provincial governments of Agusan del Norte and
del Sur are in the process of updating their respective Provincial Ecological SWM Plans;
Agusan del Norte’s present provincial SWM plan covers the years 2006 to 2015, while that of
Agusan del Sur covers 2003 to 2012. The Province of Compostela Valley is still in the
process of preparing its provincial SWM plan.
203. At the municipal level, the availability of municipal SWM plans that are compliant to
RA 9003 is varied. While there are municipalities with fully compliant municipal SWM plans,
there are some without a plan. Except for one, all municipalities of Agusan del Norte have
prepared a SWM plan (Table 2.38). Most towns of Agusan del Sur have prepared a SWM
plan (Table 2.39), while in Compostela Valley only 6 out of 10 have prepared their plans
(Table 2.40). The three provincial governments of ARB are actively supporting their
municipalities in the preparation and updating of their respective SWM plans.
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Table 2.38: Compliance of Agusan del Norte Municipalities to RA9003
Municipality

Butuan City
Buenavista
Las Nieves
Magallanes
RT Romualdez
Cabadbaran
Nasipit

Prepared a
SWM Plana

Enacted a
SWM
Ordinance

X

Activated a
SWM Board
per RA 9003

Collection of
segregated
wastes only
X

X
X

SWM = solid waste management, RA = Republic Act, X = no, = yes.
a
only municipalities of Agusan del Norte that are part of the Agusan River Basin.
Source: Environment and Natural Resources Division, Governor’s Office, Agusan del Norte.

Table 2.39: Compliance of Agusan del Sur Municipalities to RA9003
Municipality

Bayugan
Bunawan
Esperanza
La Paz
Loreto
Prosperidad
Rosario
San Francisco
San Luis
Santa Josefa
Sibagat
Talacogon
Trento
Veruela

Prepared a
SWM Plan

Enacted a
SWM
Ordinance

Activated a
SWM Board
per RA 9003

X

X

X

X

X

X
X
X

X

Collection of
segregated
wastes only
X
X
X
X
X
X
X
X
X
X
X
X
X
X

SWM = solid waste management, RA = Republic Act, X = no, = yes.
Source: Provincial Environment and Natural Resources Office of Agusan del Sur (PENRO-LGU).

Table 2.40: Compliance of Compostela Valley Municipalities to RA9003
Municipality

Compostela
Laak
Mawab
Maco
Maragusan
Monkayo
Montevista
Nabunturan
New Bataan
Pantukan

Prepared a
a
SWM Plan
X
X

Enacted a
SWM
Ordinance
X
X
X

Activated a
SWM Board
per RA 9003
X
X

X
X
X

X
X

X
X

Collection of
segregated
wastes only
X
X
X
X
X
X
X
X
X
X

SWM = solid waste management, RA = Republic Act, X = no, = yes.
only municipalities of Compostela Valley that are part of the Agusan River Basin.
Source: Provincial Agriculturist Office, Compostela Valley.
a
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204. Solid waste collection, recycling, and composting. One important aspect of solid
waste collection is waste segregation at source. This is referred in RA 9003 as a solid waste
management practice of separating, at the point of origin, different materials found in solid
waste in order to promote recycling and re-use of resources, and to reduce the volume of
waste for collection and disposal. RA 9003 is explicit in declaring that the responsibility for
sorting and segregation of biodegradable and non-biodegradable wastes shall be at the
source such as households and commercial establishments. LGUs should not collect mixed
solid wastes. With strong political will, this is a doable requirement that can be implemented
by LGUs. In the ARB, however, most LGUs have been partially implementing this
requirement and are still collecting mixed solid wastes. In urban areas of Butuan City, a rapid
survey revealed that 64% of the respondents have not been practicing segregation of solid
wastes at the household level. However, there are towns that have been practicing more on
waste segregation such as the Municipality of Veruela in Agusan del Sur.
205. There is progress in recycling and composting activities as evidenced by the presence
of material recovery facilities (MRF). Use of MRFs is widespread in Compostela Valley and
all the municipalities have barangay MRFs, since LGUs are only collecting solid wastes from
these MRFs. In Agusan del Norte and Agusan del Sur, the majority of municipalities have
MRFs.
206. Improperly disposed solid wastes. There are claims in the Agusan Marsh areas
that during heavy rains considerable amounts of solid wastes can be seen floating in the
Agusan River coming from the Compostela Valley area. This could be due to some wastes
being improperly disposed in the Compostela Valley area as supported by results of a rapid
survey on waste disposal practices (Table 2.41). Survey results showed that 45.1% of the
respondents indicated that their solid wastes have been disposed in their vicinity more often.
While the remaining 54.9% claimed that their solid wastes were often disposed through a
municipal collection service, this also indicated that they have been disposing their wastes in
the vicinity less frequently.
207. Wastes that are simply disposed in vicinities of households may end up in waterways
and natural drainage channels. During heavy rains, these wastes can easily be brought down
to the Agusan River and be carried downstream to the Agusan Marsh area.
Table 2.41: Survey Results of Waste Disposal Practices in Compostela Valley
Municipalitya

% Disposing solid
wastes frequently in
their vicinityb

New Bataan/ Maragusan
Laak
Nabunturan
Monkayo
Total

14.7
19.9
1.5
9.0
45.1

% Disposing solid
wastes frequently
through the municipal
servicec
10.1
5.3
24.1
15.4
54.9

a

266 respondents in selected municipalities of Compostela Valley were surveyed during the PPTA.
b
respondents claimed that they disposed their wastes more often in their vicinity rather than by the
municipal solid waste collectors.
c
respondents claimed that they disposed their wastes more often through the municipal collectors.
Source: ADB PPTA Consultant.

208. Final disposal facilities. RA 9003 allows for the conversion of open dumpsites to
controlled dumpsites during its first initial 3 years of effectivity. However, this law requires
that no controlled dumps shall be allowed five (5) years following its effectivity.
Consequently, in September 14, 2006, DENR issued Administrative Order (DAO) No.19 as
guidelines for the closure and rehabilitation of open dumpsites and controlled dump facilities.
DENR reiterated in this Order the fact that all open dumpsites and controlled dump facilities
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should have been closed and phased out as of February 16, 2006. Following the provisions
of RA 9003, the acceptable final disposal facility would be a sanitary landfill.
209. In this regulatory context, it is therefore expected that all LGUs in the ARB should
have been using a sanitary landfill for the past four years. However, unfortunately, this has
not been the case. Except for two municipalities in Compostela Valley, the ARB towns
including Butuan City (Photograph 2.2) are not using sanitary landfills for the final disposal
of solid wastes. DENR Region XI reported in 2009 that the municipalities of Maragusan and
Monkayo in Compostela Valley have “category 1” sanitary landfills. DAO No.10 series of
2006 requires that a “category 1” sanitary landfill shall be provided with the following
features: (i) daily and intermediate cover, (ii) embankment/ cell separation, (iii) drainage
facility, (iv) gas vents, (v) leachate collection, (vi) leachate pond system, and (vii) clay liner.
A “category 1” sanitary landfill is intended to receive residual wastes at a rate of not more
than 15 tons per day. For Butuan City, the City Environment and Natural Resources Office
(City-ENRO) reported that the city government will start construction within 2010 of a
proposed sanitary landfill.
210. Compliance to the landfilling requirement of RA 9003 is very problematic to small
LGUs. Consequently, in June 2009, the National Solid Waste Management Commission
(NSWMC) issued Resolution No.26 series of 2009 titled “Resolution Adopting Eco-park as an
Option to Sanitary Landfill” in consideration to LGUs (from 3rd class to 6th class municipalities)
that find it hard to comply with the requirements for landfilling of RA 9003. The resolution
declared that an Ecology Park be an option for waste disposal instead of a sanitary landfill. It
defines an Ecology Park as a site where the combined activities for solid waste processing
are conducted by methods that may include: (i) composting, (ii) vermin composting, and (iii)
MRFs. Most municipalities are now working to meet the requirements of this resolution.
211. For some existing disposal facilities, scavenging activities are present such as in
Butuan City (Photograph 2.2) and the Municipalities of Prosperidad (Photograph 2.3) and
San Francisco in Agusan del Sur. These activities indicate the presence of considerable
quantities of recyclable materials in the solid wastes sent to these disposal facilities and
insufficient activities for collecting recyclables at the household level.
Photograph 2.2: Butuan City Controlled Dump Facility

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

66

Photograph 2.3: Prosperidad Municipality Open Dumpsite

212. Institutional setup. The NSWMC oversees the implementation of RA 9003. DENR,
through the Environmental Management Bureau (EMB), provides secretariat support to the
NSWMC. DENR-EMB performs compliance monitoring for RA 9003 aspects since NSMWC
does not have units at the regional level. Present SWM monitoring in the ARB is quite limited
since both DENR-EMB X1 and XIII have limited resources. DENR-EMB XI has only one
person assigned for RA 9003 aspects, while DENR-EMB XIII has only three persons.
213.

At the provincial level, all three provinces of the ARB have provincial SWM boards.

214. In 2001, the provincial SWM boards of both Agusan del Norte and Agusan del Sur
were organized. The provincial SWM board of Compostela Valley was reconstituted in 2007.
The Provincial Environment and Natural Offices of Agusan del Sur and Agusan del Norte
LGUs (PENRO-LGUs) have been active in providing assistance to the municipalities.
Agusan del Sur Provincial Government has provided financial support to its municipalities in
the acquisition of collection trucks for solid wastes. At the municipal level, SWM boards have
been organized. Municipal ordinances on SWM were also passed in most towns of the ARB.
215. Initiatives to sustain RA 9003 implementation. Nationwide, full compliance of LGUs
to RA 9003 is still problematic. NSWMC has been issuing nationwide final warning letters to
LGUs still not complying with the provisions of RA 9003 regarding the operation of open
dumpsites and controlled disposal facilities. On the other hand, NSWMC and DENR initiated
a program called “Zero Basura Olympics” to fast-tract the implementation of RA 9003 by
assisting LGUs who have not yet started their ecological solid waste management program
or just starting their SWM implementation. This program seeks to broaden stakeholders’
participation in the implementation of local SWM activities. More IEC (information-educationcommunication) activities are still needed to further increase participation and stakeholders’
level of awareness regarding RA 9003. A rapid survey in some areas regarding the people’s
awareness of RA 9003 revealed that one-third of the respondents are not aware of this law.
In the urban areas of Butuan City the figure is 34%, while 31% in Nabunturan Municipality.
216. Solid waste management in and around Agusan Marsh. Except for La Paz
Municipality, all eight municipalities associated with the Agusan Marsh have SWM plans and
SWM boards. However, the present situation on waste disposal is not encouraging. The
2009 annual report of the PENRO-LGU revealed that five municipalities are still using open
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dumpsites, while the other three have controlled dump facilities (Veruela, Santa Josefa, and
La Paz). Solid wastes are simply left idly and without soil cover in open dumpsites. These
disposal facilities should have been closed down and phased out in 2006 following the
prohibition of their use by RA 9003 and as reiterated by DENR Administrative Order (DAO)
No.19 series of 2006.
217. By the year 2011, total waste generation of the eight towns would be around 106.2
tons/day. Since the eight towns drain towards the marsh area, a considerable amount of
these solid wastes might end up in the marsh area if there are no effective SWM programs in
each town. For recyclable wastes, there are lots of opportunities for recycling activities since
considerable amounts of these materials are being generated. Waste plastics generation
alone is estimated to be 30.9 tons/day for the eight towns by the year 2011. For wastes
collection, all eight towns have acquired solid waste collection trucks with funding assistance
from the provincial government of Agusan del Sur. There is still a need for large-scale IEC on
proper SWM. Implementation of MRFs, as required by RA 9003, is not widespread as
revealed by the Agusan del Sur PENRO-LGU in its 2009 annual report.
218. Challenges for the future. A lot of work is still needed for improving the SWM
situation in the ARB. The first step is to prepare the required SWM plans for those LGUs that
do not have one, and updating activities for those with old plans. As required by RA 9003,
the thrust of these SWM plans shall be the identification of implementable strategies and
activities that encourage the re-use, recycling and composting of wastes generated in their
respective jurisdictions with specific schedules and timetables, targets and measurable
indicators of achievements.
219. Provincial governments in the ARB have the resources for strengthening their
respective provincial environmental units that could provide assistance to the municipalities
in the preparation or updating of the required SWM plans. Environmental units of Agusan del
Norte and Agusan del Sur have been assisting some of the municipalities in the preparation
of the required SWM plans. In Compostela Valley, staff of the provincial environmental unit
(within the Provincial Agriculturist Office) are undergoing training in the preparation of 10year SWM plans through the Philippine Environmental Governance 2 (EcoGov) Project.
DENR-EMB XI and XIII can provide very limited assistance in the preparation or updating of
municipal SWM plans due to lack of necessary personnel and budget.
220. An urgent problem facing the small towns in the ARB is how to effectively address the
need for sanitary landfills to handle the residual wastes. These towns have difficulties
addressing the financial requirement for building a sanitary landfill due to their limited
financial resources. RA 9003 recognizes this problem and has seen the need for clustering of
LGUs for the solution of common solid waste management problems such as the use of a
common sanitary landfill for residual wastes. The Provincial SWM Boards of the three
provinces in the ARB shall play an active role in this aspect. As cited in RA 9003, one of the
functions and responsibilities of the Provincial SWM Board is to allow for the clustering of
LGUs for the solution of common solid waste management problems.
221. In the ARB, there are opportunities for the establishment of sanitary landfills that can
serve several towns. In particular, the process for the establishment of a provincial sanitary
landfill was already started in Agusan del Sur. A community consultation for such proposal
was conducted in Barangay Salvacion, Prosperidad, Agusan del Sur on May 16, 2008.
LGUs of Barangay Salvacion and the Municipality of Prosperidad have resolutions
supporting the proposed provincial sanitary landfill.
222. The urgency of addressing the lack of sanitary landfills in the ARB cannot be
overemphasized due to the considerable financial requirement and long planning timeframe.
It is important to recognize the long planning timeframe required for sanitary landfills,
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particularly those that shall serve several towns, due to social acceptability issues such as
the NIMBY (“Not-In-My-Backyard”) syndrome. This syndrome refers to the attitudes and use
of opposition tactics by communities to resist the establishment of locally unwanted land
uses within their area such as a sanitary landfill. With increasing environmental awareness,
most communities reject the idea of having a solid waste disposal facility in their area due to
environmental, health, and other reasons. Finding a suitable site for sanitary landfills, from a
social acceptability viewpoint, can be very challenging.
2.10

WATER QUALITY

223. The whole stretch of the Agusan River located in Caraga Region XIII and Region XI is
presently classified by EMB as a “Class C” water body having the following beneficial uses:
1) Fishery Water for the propagation and growth of fish and other aquatic resources; 2)
Recreational Water Class II (boating, etc) and; 3) Industrial Water Supply Class I (for
manufacturing processes after treatment). The river is used for rice field irrigation and other
agricultural purposes. Also, the main river serves as a means to transport forest and
agricultural products, as well as a route to transport other goods in and out of Butuan City
and the surrounding localities.
224. With the limited environmental infrastructure in the area, the river becomes the
recipient of domestic pollution, agricultural run-offs and other man-made activities, including
mining and soil erosion from the denuded forest and other areas. In the absence of the
classification of its eleven (11) tributaries, a classification of Class C may also be adapted.
2.10.1 Sources of Pollution
225. Water quality in the Agusan River Basin is largely influenced by the inputs of
pollutants—particularly hazardous substances from mining, excessive nutrients, some
organic material, and solid wastes. Several point and diffuse sources of pollution have been
identified and are discussed below.
226. Water Pollution from mining activities. Mercury (Hg) and cyanide have become
major water pollutants in Agusan River Basin due to unregulated small-scale mining since
these chemicals are the main agents used to separate the gold from the mined ore through
the amalgamation-cyanidation process. At least two (2) gold mining areas exist in the ARB:
one is within the upper catchment in the Diwalwal Mineral Reservation area in Compostela
Valley, and the other mining area is within the middle catchment in the Co-o, Sinug-ang,
Tinago and Masabong (COSTMA) areas between Rosario and Bunawan in Agusan del Sur.
Surface waters in these areas are suspected to contain mercury and cyanide.
227. Water pollution from agro-industrial sources. Extensive oil palm plantations are
found in the basin’s middle catchment, notably in Rosario, San Francisco, Trento and
Veruela in Agusan del Sur. A palm oil processing plant is located in Rosario while a coconut
oil processing plant is operating in the coastal municipality of Magallanes in Agusan del
Norte. Vegetable oil processing generates waste with relatively high levels of organic matter
(biochemical oxygen demand or BOD) and, in extreme cases, may render surface water
pollution. Specific industrial pollutants generated can also be major contributors of
phosphorus (P) and nitrogen (N) that may cause eutrophication of water bodies.
228. Water pollution from domestic wastewater sources. Sanitation facilities in ARB
are very inadequate. While it is reported that sanitation in the basin has generally improved
(with more than 90% of households having sanitary toilets), there are no central domestic
wastewater collection systems or treatment facilities especially in city centers (i.e., Butuan).
In the Agusan marshland/wetland area, households directly dispose human waste into the
river system while also relying on this as a source of domestic water supply.
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229. Potential water pollution from agricultural chemicals. The potential pollution from
agriculture is associated with the use of agrichemicals in rice producing and oil palm areas.
The practice is also suspected in areas planted to bananas and high-value vegetables in the
uplands. It is, however, difficult to assess the degree to which ecological health, especially of
the Agusan marshland/wetland and particularly fisheries habitats, have been compromised in
the absence of pertinent water quality monitoring data available on N and P as well as
pesticide and herbicide levels in these areas.
230. Water pollution from runoff, erosion and sedimentation. The lack of forest cover,
uncontrolled mine tailings, steep slope farming and kaingin (slash and burn) farming, have
significantly increased soil erosion. The eroded soil increases suspended sediment loads
(thus turbidity) as well as siltation of water bodies (thus shallowing of rivers and floodplains).
In Monkayo and Nabunturan, the Upland Development Project of the Department of
Agriculture (DA) reports of severe erosion due to upland cultivation in areas with steep
slopes. Upland erosion is also a problem in mining areas, particularly in Diwalwal.
2.10.2 Water Quality Issues
231. The deterioration of surface water quality due to mining and forestry activities and
agricultural developments that altogether resulted in population shifts have given rise to
several issues which include the following:
Mining activities in upstream parts have contaminated the river water due to the use
of mercury and cyanide.
Mining, logging and timber processing have vastly degraded the watershed forest
cover which has aggravated erosion and siltation of river channels and irrigation
systems. The resulting increase in sediment load of the river has increased the
frequency of floods. Also, high turbidity interferes with fish respiration and inhibits
growth of submerged macrophytes—hence, the decline in fishery resources. The
heavy siltation of irrigation systems has resulted in the reduction in rice yield.
Organic and nutrient pollution and sediment discharged from agricultural areas tend
to increase during the rainy season’s high runoff and river flows. This may lead to
increased nutrients, pesticides and sediment entering waterways through agricultural
drainage. An increase in the extent of irrigation can also open new areas for
waterborne disease vectors (mosquitoes, snails). The oil palm plantations are
perceived by communities to have been responsible for the incidence of fish kills in
the basin.
The sudden influx of informal settlers near the mining business area has led to
extensive municipal waste and organic matter release to waterways. In the absence
of proper sanitation and drainage systems, most households rely on the river as a
waste sink for the disposal of both wastewater and solid wastes. The lack of potable
water supply has driven households in the marshland area to tap the river system as
a direct source of domestic water supply. This leads to a high incidence of
waterborne and water-related diseases in the area.
The Agusan Marsh, being a protected wetland of global importance11 and high
environmental value, must be protected from the degradation due to pollution and
forest denudation.
2.10.3 Water Quality Monitoring Programs
232. There are four (4) sources of water quality monitoring data, namely: (1) the 2008
Agusan River Basin Masterplan report; (2) EMB-Caraga and EMB Region XI water quality
11

The marsh is registered under the Ramsar Convention (site No. 1009, effective Nov 12, 1999) as a Wetland of
International Importance (Ramsar is a city in Iran).
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monitoring summary reports as submitted by regional offices; (3) the MGB Region XI Water
Quality Monitoring Data and; (4) the one-time sampling conducted for this PPTA.
233. DENR Administrative Order No. 34 (DAO No. 34) prescribes the minimum water
quality criteria or guidelines that must be attained by various classified rivers in order to
maintain a safe and satisfactory condition according to their best usages. The same criteria
are also used by DENR in classifying bodies of water. The comprehensive list of parameters
both for conventional and priority pollutants including important annotations are provided in
www.emb.gov.ph. Parameters of importance include dissolved oxygen (DO), pH, BOD and
total coliform counts. At present, DENR does not have soil or sediment quality criteria but a
concentration of 1.0 ppm toxic effects threshold limit that was established in the Sediment
Quality Criteria for the Protection of Aquatic Life in Canada may be adopted for evaluation
purposes.
234. Agusan River Basin Masterplan. On January 28–31, 2008, a team comprised of
technical personnel from DENR-EMB Region XIII, DA BFAR Region XIII and a
representative from the masterplan project consultants conducted a survey/assessment
intended to validate the secondary data on the mercury contamination of the ARB, including
sediments and fish samples from selected sampling points found along the study area. The
assessment was conducted on water, sediment and fish samples at six (6) predetermined
sampling locations in the ARB, as listed in Table 2.42. The parameters assessed include:
pH, conductivity, salinity, TDS, DO, temperature and total mercury.
235. Based on the results presented in Table 2.43, only station 5 passed the specified pH
range. The rest of the stations showed samples to be slightly acidic. Also, the DO was found
to be higher than minimum. There was no trace of mercury contamination in all matrices
of samples collected (water, sediments and fish samples) which was a complete contrast to
previous reports (2002, 2003 studies).
Table 2.42: Agusan River Basin Master Plan Sampling Stations
Sampling Station
(1) Mouth of Agusan River (Magallanes, Agusan del Norte);

Latitude
O
9 0’ 37.2”
9O 0’ 50.2”
O
8 28’ 9.21”
8O 28’ 8.57”
O
8 29’ 44.1”

Longitude
O
125 31’ 28”
125O 30’ 42.3”
O
125 46’ 11.68”
125O 46’ 14.07”
O
125 58’ 44.3”

(2) Downstream of Agusan Marsh, along Lake Himbang (Talacogon,
Agusan del Sur);
(3) Downstream of Maputi Creek (San Francisco, Agusan del Sur), which
is a tributary of the Agusan River where an existing small-scale gold
mining/ processing plant can be found somewhere in its upstream;
(4) Upstream of the Agusan Marsh (Veruela, Agusan del Sur);
8O 4’ 0.53”
125O 57’ 18.43”
O
O
(5) Agusan River after confluence of Naboc River;
7 45’ 24”
126 4’ 20.1”
O
O
(6) Point along Naboc River (Province of Compostela Valley) that is
7 45’ 25”
126 5’ 19.5”
located near Mt. Diwalwal, a known place for gold mining/ processing.
Source: Philippines: Master Plan for the Agusan River Basin, CTI Engineering International Co. Ltd.; Halcrow;
and Woodfield Consultants, Inc, 2008.
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Table 2.43: Water Quality Assessment of Agusan River in January 2008
Sampling Point
Mouth of Agusan River,
Magallanes, Butuan City
[1]

Downstream of Agusan
Marsh, Lake Himbang,
Brgy. San Nicolas,
Talacogon, Agusan del
Sur [2]

Mapute Creek, upstream
of bridge along national
highway, San Francisco,
Agusan del Sur [3]

pH
Cond
Salinity
TDS
DO
Temp
Hg
pH
Cond
Salinity
TDS
DO
Temp
Hg

Water
6.38
598
0.3
286
71.97
28.37
BDL
6.31
6.39
613
605
0.3
0.3
290
288
72.5
71.3
28.3
28.4
BDL
BDL

Sediment
Hg(Total),
mg/kg
=
BDL

6.43
576
0.3
280
72.10
28.4
BDL

Hg(Total) =
BDL

Fishes and Snails
Sapsap (Gezze
Hg(Total), ppm = ND
minuta)
Lawayan
Hg(Total), ppm = ND
(Lelognathus
spiendens)
Gisaw (Mugli
Hg(Total), ppm = ND
cephalus)
Gurami (Gourami
Hg(Total), ppm = ND
Belontlidae)
Karpa (Cyprinus
Hg(Total), ppm = ND
carpio)
Picjanga
Hg(Total), ppm = ND
(Glossogobius
giuris)
Hito (Clarias
Hg(Total), ppm = ND
macrocephalus)
Common snails
Hg(Total), ppm = ND

pH 6.22
Hg(Total) =
BDL
Cond 378.667
Salinity 0.2
TDS 179.67
DO 54.87
Temp 28.7
Hg BDL
Hg(Total) = Banak (Crenimugil
Upstream of Agusan
pH 6.18
Hg(Total), ppm = ND
BDL
heterochellos)
River, Veruela, Agusan
Cond 475
del Sur [4]
Salinity 0.2
TDS 226.33
DO 87.63
Temp 26.97
Hg BDL
Agusan River, after
pH 6.61
Hg(Total) =
Tilapia (Tilapia
Hg(Total), ppm = ND
confluence of Naboc
Cond 194.067
BDL
nilotica)
River, Brgy. Mamunga,
Salinity 0.1
Banak (Crenimugil
Hg(Total), ppm = ND
Monkayo, compostela
TDS 92.33
heterochellos)
Valley [5]
DO 72.63
Temp 24.7
Hg BDL
Naboc River,
pH 5.97
Hg(Total) = Tilapia (Tilapia nilotica)
Hg(Total), ppm = ND
Downstream of Naboc
Cond 154.45
BDL
Bridge, Monkayo,
Salinity 0.1
Compostela Valley [6]
TDS 71
DO 76.8
Temp 25.7
Hg BDL
Source: Philippines: Master Plan for the Agusan River Basin, CTI Engineering International Co. Ltd.; Halcrow; and
Woodfield Consultants, Inc, 2008.

236. EMB Region XI Water Quality Monitoring Summary Report. EMB Region XI
conducts quarterly water quality monitoring quarterly at seven (7) identified sampling stations
enumerated in Table 2.44.
237. Parameters monitored include DO, BOD, TSS, TDS, temperature, pH and color. The
results of the monitoring are summarized in. All stations complied with respect to prescribed
DO, BOD and pH levels—note that there were no prescribed TSS and TDS criteria in DENR
DAO 34 for Class C water bodies. Mercury monitoring was not included in the water quality
report.
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Table 2.44: EMB Region XI Sampling Stations
Station
1
2
3
4
5
6
7

Location
Batutu River, at the foot of Batutu Dam, Camanlangan,
New Bataan
Agusan River, at the foot of the bridge at Compostela
Proper
Ngan River, passageway to Valderama
Agusan River, at the foot of Sta. Josefa Bridge
Naboc River, at the foot of Naboc Dam
Agusan River, at the foot of Monkayo Bridge
Manat River, at the confluence of Agusan River at
Banlag, Monkayo

Latitude
34' 21.7"

Longitude
126 06' 02.3"

40' 36.6"

126 05' 15.8"

41' 18.7"
59' 21.9"
45' 37.0"
49' 56.7"
47' 49.3"

126
126
126
126
126

06' 19.8"
01' 59.2"
06' 31.9"
02' 57.4"
01' 58.0"

Source: EMB Region XI.

238. EMB Region XI started monitoring mercury and cyanide levels in surface water only in
1995 but ceased after early 2003. Surface water data (during this period) showed alarming
levels of toxic elements in several river systems within or contiguous to the ARB, especially
those located close to mining areas.
239. DENR-EMB XIII monitoring of Agusan River shows that dissolved oxygen (DO) and
BOD were consistently within acceptable levels. However, there is no regular point source
monitoring of effluents from agro-industrial sources (reported in the ABRMP). Self monitoring
reports were apparently not a reliable source of effluent discharge information. Also, there
are very limited DENR-EMB monitoring data on fecal coliform for the Davao portion of the
ARB and none for CARAGA. A study conducted by the Mindanao State University (MSU)
found that the bacterial pour plate counts, total coliform bacteria, and fecal coliform levels
were high near major coastal settlements where human population is concentrated,
especially in Butuan City.
240. In midstream and downstream reaches, field observations confirmed that the main
contributor of suspended sediment is riverbank erosion in specific locations, particularly
along river bends. The river picks up significant material upon leaving upland areas and hits
soft red/brown deposits in the floodplain. The same study found out that going downstream,
levels of total suspended solids (TSS) increased from 140-180ppm in New Bataan to
233ppm in Compostela and 268ppm in Monkayo.
241. Indicative, however, is the MSU study of Butuan Bay that detected levels of ammonia,
nitrites, nitrates and phosphates in marine waters in 2000 and 2001 at levels relatively high
and at times way over national standards. The highest levels tended to be at specific
locations where smaller local catchments flow into the bay. However, pesticide levels
(specifically organochlorines and organophosphates) were found to be low.
242. A marine resource assessment study conducted by MSU at Naawan (MSU-Naawan)
for the DA-BFAR in 2002 also confirmed that Hg concentrations in coastal waters, sediments
and fish samples were also a cause for alarm, as polluted river sediments move into the
marine environment.
243. MGB Region XI water quality monitoring data. The Mines and Geo-Sciences
Bureau (MGB) is mandated to conduct environmental monitoring of areas where mining
operations exist. As such, the MGB Region XI has conducted annual assessments at the
Naboc River since 2000 to determine whether mining and milling operations at Diwalwal
Mineral Reservation area affect the water quality of the receiving bodies of water and
portions of agricultural lands of Monkayo, Compostela Valley province. Naboc River is the
sink of all mining wastes from Diwalwal. It originates from the uppermost slope of Mt. Diwata
and is also classified as “Class C” water body. This stream which bisects the community of
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some 40,000 people, is also contaminated with plastic, garbage and the milky-colored debris
flowing from the mine processing areas. The mine tailings drain into the Naboc River without
treatment and eventually reach the Agusan River.
244. In 2000, five (5) sampling stations were included in the monitoring. In 2001, the
sampling stations were increased to eight (8). And in 2003, nine (9) water quality monitoring
stations were established. The specific locations and corresponding coordinates of the
sampling points are presented in Table 2.45. The parameters evaluated include pH,
temperature, turbidity, cyanide, chloride, sulfates and heavy metals such as copper, lead,
cadmium and mercury.
245. The results of the water quality monitoring are summarized in Appendix 5. DENREMB XI monitoring results until 2002 revealed that in Naboc River, about 5 km downstream
of the Diwalwal mine site, Hg levels in water were often more than 10 times the national
standard of 0.002 mg/L. In Agusan River, about 30 km from the confluence with Naboc River,
Hg levels in water were as high as four times the allowed limit. Hg levels in water were within
the standard only in 2002, during the imposition of the state moratorium on mining in
Diwalwal.
Table 2.45: MGB Region XI Sampling Stations at Naboc River
Stations
1
2
3
4
5
Stations
1

Location
Naboc River, Sitio Dipo
Tabaka River, Sitio Dipo
2000
At the foot of Naboc bridge
At the foot of NIA impounding DAM
At the confluence of Naboc and Agusan river
Location
100 m upstream from Depot hanging bridge no. 1,
Naboc River, Sitio Depot
2
100 m downstream from Depot Hanging Bridge no.
1, Naboc River, Sitio Depot
3
50 m upstream from Depot hanging bridge no. 2,
Tabaka River, Sitio Depot
4
50 m downstream from Depot hanging bridge no. 2,
2001
Tabaka River, Sitio Depot
5
Barangay Naboc Proper, Naboc River
6
At the foot of NIA impounding DAM, Purok 6,
Naboc River
7
At the foot of Naboc bridge, Purok 5, Naboc River
8
At the confluence of Naboc and Agusan River,
Monkayo, Comval
Stations
Location
1
Mixing zone of Buenas-Tinago and Busay 1 Creeks
Mt. Diwata
2
Mixing zone of Busay 2 and Balite Creeks, Mt.
Diwata
3
Mixing zone of Stations 1 and 2, Sitio Depho, Upper
2002 (1-7)
Ulip
2003 –
4
Tabaka Creek, Sitio Depho, Upper Ulip
present
5
Mixing zone of Stations 3 and 4, Sitio Depho, Upper
Ulip
6
NIA Dam, Brgy. Naboc
7
At the foot of Naboc bridge, Brgy, Naboc
8
Barangay Naboc Proper, Brgy. Naboc
9
At the foot of Kalaw Bridge, Agusan River
Source: MGB Region XI.

Coordinates (Latitude, Longitude)
N/A

Coordinates (Latitude, Longitude)
O
O
126 10’ 3”
7 49’ 1.2”
7O49’ 3.6”

126O 9’ 34.8”

7O49’ 40.2”

126O 9’ 34.8”

7O48’ 50”

126O 9’ 45”

7O45’ 50”
7O45’ 21.6”

126O 6’ 51”
126O 6’ 19.8”

7O44’ 52”

126O 5’ 30”

7O44’ 42”
126O 3’ 58”
Coordinates (Latitude, Longitude)
O
O
7 49’ 15.294” 126 10’ 51.034”
7O49’ 5.405”
7O49’ 1.20”

126O 10’ 34.224”
126O 10’ 3”

7O49’ 10”
7O49’ 4”

126O 10’ 6”
126O 9’ 58”

7O45’ 37”
7O45’ 19”
7O45’ 20”
7O45’ 57”

126O 6’ 32”
126O 5’ 49”
126O 5’ 23”
126O 2’ 58”
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246. After mining was resumed in 2003, Hg levels in water once more soared to as high as
750 to 900 times the acceptable level. In July 2008, all stations exceeded the criteria for pH
and Hg levels, while only Station 2 exceeded permissible level for Pb. In May 2009, station 8
fell below the prescribed pH range and all stations except Stations 4 and 9 failed the
standard with respect to Hg.
247. Relevant studies revealed the same findings with respect to the Naboc situations. A
special UNIDO2-funded study carried out in Diwalwal by the British Geological Survey
(UNIDO, 2000) showed that Hg levels in polluted sediments from Naboc River that found
their way into irrigated rice paddies in nearby fields were as high as 66mg/kg. Levels of Hg in
bottom sediments in Agusan River downstream of the confluence with Naboc River were as
high as 55 times the Canadian standard of 1 ppm or 0.001 mg/L. An assessment by DENRMGB in 2002 confirmed that Hg levels in sediments were indeed as high as 13 times the
Canadian standard in the Diwalwal area and were at alarming levels (17.6 mg/L) in the
Sinug-ang mine area. The study of Engr. Roa of MSU in 2003 found out that mercury content
of sediment from the Agusan River has exceeded a level that allows for "unpolluted"
sediments.
248. The UN-funded study in 1999 found methyl mercury contamination of nearly three
times over the safe ceiling for rice, mussels and fish harvested from Naboc River or farms
irrigated by its water while the Institute for Forensic Medicine at Germany's LudwigMaximilians University also found high levels of mercury contamination in the area. It was
reported in a UNEP workshop in 2007 that mercury in filtered water samples taken from
Naboc River exceeded the Philippine Water Quality Criteria of 0.002 mg/L for receiving water
body.
249. ARBIWRMP PPTA. Several studies in the past (2000 and 2002) which were
conducted by DENR-MGB Central Office, DENR MGB Regions XI and XIII, DENR-EMB
Region XIII, UNIDO/ DENR-MGB Manila and DABFAR/ MSU-Naawan have been initiated to
assess the nature and extent of mercury contamination along the Agusan river system.
Some of the sampling stations monitored came up positive with mercury contamination in
sediments and even exceeded the standard established in the Sediment Quality Criteria for
the Protection of Aquatic Life (Environment Canada 1992, as quoted in Appleton 2000).
However, the results of the sampling activity reported in the 2008 Masterplan “that no
mercury was detected in all sampling stations” contradict aforementioned previous studies. It
should be noted that the water quality monitoring of the Agusan River being conducted by
EMB-Region XI and Region XIII on a regular basis only includes physico-chemical
characteristics which do not necessarily reflect the actual water quality condition of the river.
250. Hence, a one-time sampling activity was conducted on June 16-18, 2010, to validate
and confirm historical monitoring data of the Agusan river task force. The results of the
sampling activity also provided an accurate characterization of the Agusan river with respect
to the pollutant loading it continuously receives. The sampling team comprised of technical
personnel from DENR-EMB Region XI and Region XIII, the PPTA water quality specialist and
representatives from CRL Environmental Laboratories (sub-contractor). Seven (7) stations
were selected for the sampling activity and were consistent with existing monitoring stations
of the task force. The first six (6) stations were also specified in the 2008 Masterplan while
the additional seventh station is being monitored by EMB Region XI. The exact locations of
the sampling stations were determined using Global Positioning System (GPS) instrument
and are shown in Table 2.46 and Figure 2.9.
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Table 2.44: ARBIWRMP PPTA Sampling Stations
Sampling Station
(1) Mouth of Agusan River (Magallanes, Agusan del
Norte);
(2) Downstream of Agusan Marsh, along Lake Himbang
(Talacogon, Agusan del Sur);
(3) Downstream of Maputi Creek (San Francisco, Agusan
del Sur), which is a tributary of the Agusan River where an
existing small-scale gold mining/ processing plant can be
found somewhere in its upstream;
(4) Upstream of the Agusan Marsh (Veruela, Agusan del
Sur);
(5) Agusan River after confluence of Naboc River (at
Monkayo bridge);
(6) Point along Naboc River (Province of Compostela
Valley) that is located near Mt. Diwalwal, a known place for
gold mining/ processing.
(7) Manat River (100 meters after confluence with Agusan)
Source: PPTA Consultant.

Region
XIII

Latitude
O
9 0’ 37.2”
9O 0’ 50.2”

XIII
XIII

8 28’ 9.21”
8O 28’ 8.57”
O
8 29’ 44.1”

XIII

8 4’ 0.53”

XI

7 49’ 52.5”

XI

XI

O

O

Longitude
125O 31’ 28”
125O 30’ 42.3”
O

125 46’ 11.68”
125O 46’ 14.07”
O
125 58’ 44.3”

O

125 57’ 18.43”

O

126 03’ 02.6”

O

7 45’ 15.2”

O

126 5’ 58.5”

7O 46’ 25.9”

126O 01’ 04.9”

O
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Figure 2.9: Location of Water Quality Sampling Stations for PPTA
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251. The results of the sampling event are presented in Table 2.47. Stations 2, 3 and 7
failed the standards for BOD. Such BOD levels may have come from inputs of organic matter
such as sewage effluent and surface runoff.
252. Stations 6 and 7 failed the standard for copper. The copper loading of the two stations
may have come from mining wastewater and weathering of copper-bearing rocks (and soil
erosion). Also, copper compounds are present in agricultural fungicides and fertilizers which
eventually get their way onto the rivers after application to nearby plantations.
253. Only station 1 exceeded the limits for cyanide. The cyanide may have been disposed
from mining activities that make use of the cyanidation process and eventually reached the
mouth of Agusan River.
254. Only station 6 failed with respect to the lead parameter. Lead may have been
introduced to the environment due to the cyanidation process.
255. All seven stations exceeded standards for phosphate. The presence of significant
amounts of phosphates in all seven stations signifies pollution coming from agro-industrial
sources and plantations, since phosphates are components of fertilizers. These phosphates
become detrimental when they over-fertilize aquatic plants and cause stepped up
eutrophication.
256. In contrast to the sampling event conducted in January 2008, stations 3 and 6
exceeded standards for total mercury. This indicates small-scale mining activities within the
area, and that the Maputi Creek and the Naboc River are receiving the pollution loading from
the mining activities. Also, sediment samples of stations 1, 3 and 5 were found to contain
significant levels of mercury, in complete contrast to the January 2008 sampling results.
257. Refer to Appendix 6 for a brief discussion on the health impacts of mercury, cyanide
and lead in surface waters.
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Table 2.47: ARBIWRM PPTA Water Quality Monitoring Results, June 2010
Parameter

Unit

O

Temperature
C
Color
PCU
pH
Turbidity
NTU
Conductivity
µS/cm
Salinity
ppt
Dissolved Oxygen
mg/L
BOD
mg/L
TDS
mg/L
TSS
mg/L
Arsenic
mg/L
Cadmium
mg/L
Chromium (hexavalent)
mg/L
Cyanide
mg/L
Lead
mg/L
Copper
mg/L
Total Mercury
mg/L
Ammonia as N
mg/L
Oil and Grease
mg/L
Surfactants
mg/L
Nitrate
mg/L
Phosphate
mg/L
Phenols
mg/L
Chloride
mg/L
Total Coliform
MPN/ 100mL
Fecal Coliform
MPN/ 100mL
Sediment “Total Mercury”
ppm
Source: CRL Environmental Laboratories.

Standard
for Class C

3
6.5-8.5
5
7
0.05
0.01
0.05
0.05
0.05
0.05
0.002
10
2
0.5
10
0.4
0.02
350
5000
1.0

Mouth of
Agusan
River
(Magallanes)
[1]
30.4
15
7.44
5.2
14
5
8.8
2
533
28
<0.02
<0.002
<0.004
0.11
<0.01
<0.04
<0.0001
0.07
<0.40
0.20
<0.04
2.2
<0.02
4.590

3.4

Agusan
Marsh
Downstream
(Talacogon)
[2]
29.7
50
7.31
17
297
0.02
6.8
29
125
34
<0.02
<0.002
<0.004
<0.02
<0.01
<0.04
<0.0001
0.05
<0.40
0.28
0.04
2.2
<0.02
12
8.0
2.6
0.44

Maputi
Creek (San
Francisco)
[3]
31.6
100
7.30
17
593
0.11
7.3
10
406
20
<0.02
<0.002
<0.004
<0.02
<0.01
0.04
0.008
0.06
<0.40
0.21
<0.04
2.8
<0.02
65
8.0
3.6
39

Agusan
Marsh
Upstream
(Veruela)
[4]
31.7
50
7.54
21
573
0.02
8.9
6
417
21
<0.02
<0.002
<0.004
<0.02
<0.01
<0.04
0.001
0.009
<0.40
0.20
0.05
4.9
<0.02
14

Agusan
after
confluence
of Naboc
[5]
28.4
50
7.79
56.1
365
0.001
6.8
3
152
166
<0.02
<0.002
<0.004
<0.02
<0.01
<0.04
0.0006
0.34
0.80
0.20
0.02
4.8
<0.02
0.74
4
1.6 x 10

Naboc
river
[6]
29.2
125
8.48
261
268
0.02
8.2
2
435
373
<0.02
<0.002
<0.004
<0.02
0.17
0.17
0.02
0.01
0.89
0.20
<0.04
4.4
<0.02
10
3
9.2 x 10

Manat
river
[7]
29.6
100
7.45
34
512
0.06
7.4
9
434
202
<0.02
<0.002
<0.004
<0.02
<0.01
0.05
<0.0001
0.009
<0.40
0.20
0.06
3.7
<0.02
37
3
9.2 x 10

ND

2.0

0.23

ND
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2.11

MINING AND WATER QUALITY IN COMPOSTELA VALLEY

258. The province of Compostela Valley is rich in mineral resources, with gold as the most
highly valued among the minerals. Gold is present in the municipalities of Monkayo,
Pantukan, Maco, New Bataan and Nabunturan. In the municipality of Monkayo, the gold
deposit is a huge part of the Diwalwal Mineral Reservation covering 8,100 hectares (Figure
2.10).12 It is bounded by 7°46'00" to 7°51'00" N latitude and 126°8'00" to 126°13'00" E
longitude, and covers the municipalities of Monkayo and Compostela in the Province of
Compostela Valley and the municipalities of Boston and Cateel in Davao Oriental Province.
Both provinces are located in Region XI.
259. In Pantukan, the copper-gold reserve is located at geographic coordinates of 7°11’30”
N and 125°58’30” E. The copper-gold deposit sits at the southern portion of the Masara
mineral district, in the southwestern flank of the eastern Mindanao Cordillera. In Maco, the
copper-gold prospects are geographically located at 7°21’20” N; 126°04’15” E. Nabunturan
and New Bataan are also endowed with abundance of gold such that exploration activities
are on-going in three (3) barangays at present. Due to the huge gold reserves in the
municipalities of Monkayo, Pantukan, Maco, New Bataan, and Nabunturan, MGB declared
the said group of municipalities as the Compostela Valley Gold District.
Figure 2.10: Location of Diwalwal Mineral Reservation13

12
13

Proclaimed mineral reservation area under Proclamation No. 297 issued on November 25, 2002.
Israel, Danilo C. & Asirot, Jasminda P., Mercury Pollution Due to Small Scale Gold Mining in the Philippines: An
Economic Analysis, A Research Paper, Philippine Institute for Development Studies, 2002.
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2.11.1 Barangay Mt. Diwata in Diwalwal Mineral Reservation
260. The mining operations in Diwalwal started in 1983 when near-surface gold deposits
were discovered by a group of Mandaya tribesmen. At the height of the gold rush in 19871988, the population of Diwalwal reached 100,000 which subsequently declined to 42,000 in
2006. The population is projected to reach 79, 370 in 201214.
261. Brgy. Mt. Diwata was created in 1987. It has a total land area of 729 ha and is located
inside the 8,100 ha Diwalwal Mineral Reservation. It coincides more or less with the 729hectare minahang bayan (area reserved for small-scale mining). The area has the largest
gold deposits discovered and recovered by small scale miners in the Philippines.15
262. When it started, mining in Mt. Diwata was truly small-scale—involving narrow and
shallow tunnels, and using manual and artisanal methods. Gold processing was likewise
small-scale, employing the mercury amalgamation method of gold processing. At present,
however, mining operations have become much more sophisticated and are now using
carbon-in-pulp processing (CIP) method.
263. The designated small scale mining area or minahang bayan under DENR
Administrative Order No. 66 is within 7°48'30" to 7°50'00" N latitude and 126°10'30" to
126°12'00" E longitude with a total area of 729 hectares.
264. The Tribal Mining Areas (TRIMA 1 and TRIMA 2) have a total area of 950 hectares.
An operating agreement—covering the TRIMAs within the Diwalwal Mineral Reservation,
between the Philippine Mining Development Corporation (PMDC) and the Indigenous
Cultural Community (representing the four tribes: the Mandaya, Manobo, Mangguangan, and
Dibabawon) owners of an ancestral domain covered by Certificate of Ancestral Domain Title
(CADT) issued by the National Commission on Indigenous People (NCIP)—was signed on
June 17, 2009. The signing of the agreement essentially authorizes the IPs to undertake
mining activities within TRIMAs for a period of ten (10) years, and may be extended upon
mutually agreed terms and conditions of both parties.
2.11.2 Mining Operations
265. Small-scale mining in Diwalwal started with placer-mining and gradually developed
into underground mining. The underground mining activities are conducted by digging
continuous, often intersecting underground openings using hand tools and small portable
mechanized equipment. These are mined and operated independently of one another.
266. Amalgamation Method of Gold Processing. The ore coming from the mine is
crushed manually using sledgehammers to loosen it up before the broken parts are classified
into different particle sizes. Then the particles are fed into a facility for grinding ore called rod
mill or ball mill. Lime and water are added to the ore and grinding commences. After several
hours, the mill is turned off and mercury is mixed with the fine ore. Then, the mill is turned on
again for a few more hours to make the gold element attach itself to the mercury. Afterwards,
the milled ore is placed in a large basin and the heavy metal alloy is allowed to settle down.
Water is again added to the milled ore to remove the slurry, leaving behind the amalgam or
the mercury loaded with gold. The separation of the amalgam from the slurry produces mine
tailings, which are then discharged into the receiving bodies of water.
267. The amalgam separated from the slurry is collected and placed in a fine cloth. This is
then squeezed to remove the excess mercury. The amalgam produced so far still contains
14
15

Mt. Diwata Comprehensive Land Use Plan, 2007-2010.
Charles Monforte, The Small Scale Mining in Davao Province, (http://diwalwal.multiply.com/journal).
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traces of mercury in it. To refine it, borax is added to the amalgam as a cleaning agent to
remove the impurities. After cleaning, the amalgam is then smelted in a circular clay pot
using a blowtorch, releasing the mercury to the atmosphere, and thus what remains is gold.
The final product is 14 to 16 carat of sponge gold.
268. CIP Method of Gold Processing. Gold can also be processed using the CIP method.
This method can process the slurry produced by amalgamation or the milled ore coming from
the rod and ball mills. However, CIP is not used widely in small-scale mining because of the
high investment required.
269. The CIP process starts with the crushing of the ore. After crushing, the ore is placed in
a rod mill or ball mill and added with lime and water then grinded until it turns into fine ore.
This material is then transferred to a container called repulper where more lime is added to it
and further grinding and thickening are done.
270. The resulting mixture (referred to as pulp) is then transferred to the leaching tank. In
the tank, cyanide is added to the pulp, which is then agitated further in a series of tanks. After
48 hours, activated carbon is added to the last tank to counter the flow of the pulp and collect
the gold in the mixture. The loaded carbon is then harvested through airlift using an air
compressor while the remaining pulp now becomes mining wastes and disposed off as mine
tailings.
271. The loaded carbon is then placed in the carbon column after washing with water
and/or acid compound. Then cyanide solution is again added and carbon stripping is done
through heating at temperature of about 95 to 100oC. The resulting material so far is the
pregnant solution. The overflow of this solution is further made to pass through the
electrowinning cell, which is composed of an array of anode and cathode made up of steel
plate and steel wool. This process separates the gold from the barren solution as the gold
attaches to the cathode during this process producing loaded steelwool. Afterwards, the
cathode is treated with acid to produce the sludge gold. Finally, smelting is done where
fluxes are added to the sludge gold and melted in the furnace. The resulting output is then
molded into gold bars of 18 to 22 carats.
2.11.3 General Environmental Condition
272. Brgy. Mt. Diwata is highly environmentally critical because of its location at the
upstream section of the Agusan River. It is located at the upper part of the Naboc River
watershed. The creeks around Brgy. Mt. Diwata flow into the Naboc River which, in turn,
drains into the Agusan River, which is about 24 kilometers away from the mining site. Hence,
the impact of mercury, cyanide, silt and other pollutants from mining in Mt. Diwata extends
far beyond the site. The provinces of Agusan del Sur and Agusan del Norte including Butuan
City are also affected.
273. Based on the reports of the Program Monitoring and Coordination Center (PMDCC)
under the National Taskforce Diwalwal, practically all of the mine tailings from small- and
large-scale mining/processing facilities are discharged directly into the streams without any
treatment. Some large scale mining/processing facilities have tailings ponds, but they are not
properly maintained, and are operated with the tailings draining into the streams without
undergoing any treatment at all.16

16

Mines and Geosciences Bureau- Region XI, Monitoring Reports Dated November 17, 2008, October 5, 2009,
December 4, 2009, and December 7, 2009.
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2.11.4 Water Quality of Naboc River17
274. Naboc River is located in the northeastern part of Monkayo, Compostela Valley
Province. It originates from the uppermost slope of Mt. Diwata and from various tributaries
particularly Busay, Balite and Buenas-Tinago creeks. It passes through the barangay of
Naboc, Tubo-tubo, Babag and Mamunga, all of which are agricultural settlements. It finally
empties into the Agusan River.
275. One important requisite for the effective processing of ores is the abundant supply of
water. Diwalwal is endowed with numerous springs and streams. The same waterways are
used for dumping mine tailings and all processing wastes from the mining area. The streams
eventually drain into Naboc River, a tributary of Agusan River. Both Naboc and Agusan rivers
are officially classified by DENR as Class “C”. The beneficial uses of Class “C” Fresh Surface
Waters are for fishery water for the propagation of fish and other aquatic resources,
recreational water Class II (boatings, etc.), and for industrial water supply Class I (for
manufacturing processes after treatment).
276. Naboc River is primarily used for agricultural purposes. NIA constructed the Naboc
Communal Irrigation System in Brgy. Naboc in 1987 to irrigate about 700 hectares of rice
fields in the area. Naboc River is also the receiving water body of mine tailings from small
and large scale mining operations in Mt. Diwata.
277. Table 2.48 presents the identification of the sampling stations while Figure 2.11
shows the location of the water quality sampling stations at Naboc River.
278. Station No. 1 is located a few meters upstream from its confluence with the Agusan
River. Station No. 4 is located in Brgy. Upper Ulip. According to a member of the Barangay
Council of Mt. Diwata, discharging of mine tailings along Tabaka River or Paraiso Creek (Sta.
No. 5) is strictly prohibited because it is the source of domestic water supply of the barangay.
279. Results of the water quality monitoring conducted on Naboc River by EMB Region XI
in 2009 and during the first quarter of 2010 are presented in Table 2.49 and Table 2.50,
respectively. Samplings were conducted quarterly at five (5) monitoring stations along the
entire length of the river, from Brgy. Mt. Diwata (Sta. 4) up to the mouth of the river before its
confluence with Agusan River (Sta. 1).
Table 2.48: Identification of the Water Quality Sampling Stations along Naboc River
Station No.

Location

1

Mouth of Naboc River

2

Foot of Naboc Bridge

3

Foot of NIA irrigation dam in Naboc River

4

At Naboc River, approx. 50 meters upstream from the confluence of
Naboc and Tabaka Rivers (locally known as Paraiso Creek)

5

At Tabaka River, approx. 50 meters upstream of the confluence of
Naboc and Tabaka Rivers

Source: EMB-Reg. XI, 2009.

17

Environmental Management Bureau-Region XI, Water Quality Assessment Report of Naboc River, 2009 &
2010.
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Figure 2.11: Location of the Sampling Stations along Naboc River

SourceS
Source: EMB-Reg. XI, 2009.

Table 2.49: Summary of the Results of Laboratory Analyses for 2009
Min

Max

Ave

Water Quality Criteria
Class “C” Waters

1

15

8

No Abnormal Discoloration

Temperature C

21

32

26

max of 3 oC rise

pH

7.6

9.1

8.3

6.5-8.5

Dissolved Oxygen

5.4

8.1

7.2

5.0

BOD (5-day), mg/L

0.5

3.5

1.4

7 (10)

*Cyanide, mg/L

<0.03

0.50

0.07

0.05

Mercury, mg/L

<0.001

0.250

0.042

0.002

1

9,423

2,023

Not more than 30 mg/L increase

Parameter
Color
o

Total Suspended Solids, mg/L

* Field test using Microquant Cyanide Test Kit.
Source: EMB-Reg. XI, 2009.
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Table 2.50: Summary of the Results of Laboratory Analyses, First Quarter 2010
Parameter

Water Quality Criteria
Class C water
No Abnormal Discoloration

Min

Max

Ave

3

5

4

23

30

27

pH

6.9

7.4

7.1

6.5-8.5

Dissolved Oxygen

2.2

7.6

5.7

5.0

BOD (5-day), mg/L

0.8

6.0

2.8

7 (10)

*Cyanide, mg/L

<0.03

0.03

<0.03

0.05

Mercury, mg/L

<0.001

0.250

0.056

0.002

3

2,964

658

Not more than 30 mg/L increase

Color
Temperature

C

Total Suspended Solids, mg/L

max of 3

C rise

* Field test using Microquant Cyanide Test Kit.
Source: EMB-Reg. XI, 2010.

280. During the sampling period (2009), mercury concentration in Sta. 4 was consistently
higher than the water quality criterion for mercury. Exceedances were also observed in all
stations except at Sta. 5, an upstream tributary of Naboc River where dumping of mine
tailings is banned by the barangay. Similarly, total suspended solids (TSS) concentration in
Sta. 4 was high compared to other stations. Sta. 4 is the segment of the river where
discharges from mining operations are dumped directly.
281. During the same year, 75% of the total samples collected passed the water quality
criterion for cyanide. However, exceedances were also observed at stations 1-4 during the
fourth quarter of 2009. At Sta. 4, cyanide level exceeded the water quality criterion during the
3rd and 4th quarter.
282. Mercury concentrations at Sta. 1-4 exceeded the 0.002 mg/L criterion for mercury,
with the highest concentration of 0.250 mg/L at Sta. 4. Similarly, TSS was also high at Sta. 4.
283. The results of laboratory analyses of the surface water samples from Naboc River
confirm that the river failed to meet the water quality criteria for mercury, TSS, and possibly
cyanide due to the unregulated gold mining activities at Diwalwal.
284. Appendix 7, Part (A) presents the Water Quality Assessment Report on Naboc River
for CY 2009 while Appendix 7, Part (B) presents the Water Quality Assessment Report on
Naboc River for the first quarter of 2010. EMB-Reg. XI prepared both documents.
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3
3.1

RATIONALE FOR PROJECT

PERFORMANCE INDICATORS AND ANALYSES

285. The environmental degradation of the Agusan River Basin (ARB) can be indicated by
the loss of forest cover and biodiversity, increase of mining activities, river water and
sediment water quality, agricultural and fisheries production, and poverty incidence.
3.1.1

Watershed and Biodiversity Degradation in the Philippines

286. More than 70% of the total land area including most of the uplands of the Philippines
is located in watersheds of varying sizes. Based on the report of the National Water
Resources Council18 (NWRC, 1979), there are more than 400 river basins (watersheds with
area of at least 4,000 ha) in the country. Most of these watersheds are important sources of
surface and groundwater that are used for various purposes. Inside these watersheds are
numerous habitats harboring diverse communities of plants and animals and are home to
many indigenous and migrant local communities (that could total more than 20 million) who
are mostly dependent on the watershed resources for their livelihood.
287. Watersheds also provide other critical environmental services such as flood control,
streamflow regulation, maintaining or restoring ecological conditions needed for ecosystem
and species diversity, and climate change mitigation. Well-managed watersheds also
contribute to socioeconomic development by providing sources of livelihood for millions,
especially for indigenous peoples (IP) and upland communities. Watershed integrity
determines the state of the delivery of ecosystem services and the consequent benefits
thereof, not only for the local inhabitants but also the downstream residents and investors,
and the global community.
288. Watersheds in the country, however, are mostly degraded due to deforestation that
was as high as 150,000 ha per year during 1990-2005 (World Bank, 2007) and degradation
of old growth forests area from about 5.5 million ha in 1988 to 2.5 million ha in 2003 (Acosta,
2005). Loss of forests leads to increased greenhouse gas (GHG) emissions as well as a
reduction in important habitats. A recent ADB report on Economics of Climate Change
showed that the land use change and forestry sector is the biggest source of GHG emissions
from Southeast Asia. The 2005 FAO Forest Resource Assessment reports that the
Philippines lost 33.5 million tons of biomass from its forests between 2000 and 2005, and
may have emitted as much as 37 million tons of CO2 annually.
289. The degradation of watersheds has also been tagged as a leading cause in the
increase in floods and landslides that have resulted in an annual average of 593 deaths and
US$83 million worth of damage to property (Amadore, 2005). Forest cover loss in most
watersheds in the Philippines have been extensive, and only watersheds in Regions II
(Cagayan Valley), IV (Southern Tagalog), VIII (Bohol) and XI (Southern Mindanao, which
includes ther upper ARB) have more than 30% of land area with forest cover. Regions V
(Bicol) and VI (Western Visayas) have the least forest cover. The ratio of forest cover to
irrigated and irrigable lands is generally quite low, that could indicate serious implications on
the availability and quality of water for irrigation.
290. As forest cover dwindles, soil erosion worsens along with the downstream siltation of
rivers, lakes, reservoirs, farms, coastal and marine ecosystems that translate into substantial
economic losses. It is estimated that 74 to 81 million tons of soil is lost annually due to soil
erosion. Soil erosion is caused usually by the combined effects of excessive rainfall, steep
18

Now replaced in part by the National Water Resources Board (NWRB).
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topography, inherent susceptibility of the soil to erosion, erosive land cover and land uses.
Deforestation is one of the most significant drivers of soil erosion in many parts of the country
that has seriously affected infrastructure, settlements, and productivity in the upland, lowland,
aquatic, coastal and marine areas. About 21% of agricultural lands and 36% of nonagricultural lands throughout the country were assessed as moderately or severely eroded.
291. About 13 provinces have more than 50% of their land area affected by moderate to
severe erosion. Sedimentation has filled up the storage capacity of the country’s major
reservoirs, reducing water supplies for domestic, industrial, irrigation and power-generation
purposes. There are more than 350 large scale dams in the country, mostly located in Luzon
and Mindanao, that are mainly used for irrigation, domestic water supply and power
generation. During the period 1973 to1998, some 20-30% decrease in area irrigated during
the dry season was experienced due to severe siltation that decreased the storage capacity
of reservoirs (DENR, 1999).
292. Soil erosion diminishes the productivity of land that has adverse implications on
income. It is estimated that the foregone earnings due to soil erosion was about P1.2 billion
in 1997, from P1.1 million a decade earlier. In 2000 the economic value of nutrient loss due
to soil degradation was estimated at P1.16 billion. Further, soil erosion leads to siltation
problems in rivers, lakes, and seas. Excessive siltation pollutes rivers and lakes, and
damages freshwater fish and organisms by causing eutrophication, and limiting sunlight that
reaches the bottom where green plants thrive. In seas, excessive siltation can damage
corals.
293. Unfortunately the Philippines is also considered as one of the world’s biodiversity
hotspots due to a large number of endangered and threatened species and the continued
alarming rate of degradation brought about by overexploitation, deforestation, land
degradation, pollution, and climate change, among others. The Philippines, therefore, plays a
important role in maintaining the web of life on the planet—hence, is regarded as one of the
priority conservation areas on earth.
294. The Philippines accounts for about 26% of the total reef area in Southeast Asia while
more than 500 of the 800 known coral reef species in the region are found in the marine
waters of the Philippines. However, less than 1 percent of these remain in excellent condition
due to illegal fishing practices, water pollution and other factors. The economic losses
caused by water pollution are estimated at P67 billion annually, P3 billion for health, P17
billion for fisheries production, and P47 billion for tourism
295. The loss of forest cover in many watersheds including those in the Agusan River
Basin (ARB) is directly driven by conversion of forestlands into unsuitable forms of
agriculture, unregulated quarrying and mining, forest fires, and illegal logging. Poverty and
lack of non-erosive but viable livelihood opportunities on the other hand are two of the
underlying drivers of deforestation. This is aggravated by the rapidly growing population in
the uplands that is estimated at more than 20 million, and the absence of strong forest
protection and forest law enforcement program to deter illegal logging and other unlawful
utilization of forests and other watershed resources.
296. Over the years, huge amounts of money have been invested in many programs that
were implemented to stop deforestation and accelerate the restoration of denuded
forestlands. However, most of these efforts, including the highly funded first and second
phase of contract reforestation programs of the DENR, did not have much success due to
several weaknesses of the program design and implementation. Some of these weaknesses
include the failure to address in a holistic and comprehensive fashion the direct and
underlying drivers of deforestation, failure to address the weaknesses of forest protection
program of the government, and the failure to strengthen the weaknesses of reforestation
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programs.
297. To once and for all to stop deforestation and speed up the restoration and
rehabilitation of denuded and degraded forests in the country it will be essential to set in
motion a comprehensive and multi-pronged river basin program that will address holistically
the above drivers of deforestation and forest degradation to improve the delivery of clean and
sufficient water downstream, and to minimize flood damages, water pollution and other
adverse impacts of a degraded watershed.
3.1.2

Watershed and Biodiversity Degradation Indicators in Agusan River
Basin

298. Forest loss. The primary forests of the ARB were logged during the 1950s-1960s.
Today, much of the forest in ARB is denuded. Logged-over areas have been converted to
banana plantations, upland farms, tree plantations and grasslands, with some marginal areas
abandoned causing erosion and siltation of rivers. Illegal cutting of trees, upland cultivation
and mining continue to threaten the remaining original and logged-over forests in the basin,
attributed largely to the deficiency in monitoring and enforcement of environmental laws and
protection programs by the government and communities.
299. From 1992 to 1997, the old growth forest in Regions X (Western Mindanao) and XI
(Southern Mindanao) remained the same, at 97,100 and 89,200 hectares respectively. On
the other hand the residual forests in Region X between 1992 and 1997 decreased from
533,700 to 463,839 hectares, while in Region XI the decrease was from 561,900 to 476,190
hectares for the same period—representing 13,972 ha and 17,142 ha annual forest cover
loss respectively.
300. The most recent forest cover estimates based on the forest cover assessment of
DENR in 2003 show that the close forest (broadleaves) taken as old growth or primary
forests within the ARB is 48,516 hectares or 4.1% of the land total land area of 1,193,654 ha
(Table 3.1). Open forest (broadleaves and coniferous) has a total area of 284,575 hectares
or about 23.8% of the total land area. The combined total of 27.9% forest cover for ARB is
way below the minimum forest cover of 40% recognized by DENR as the threshold for
sustainability of watershed functions.
301. Wooded lands (shrubs, fallow and grasslands) have a total area of 449,734 ha or
37.6% of the total land area of ARB.
302. Cultivated areas for annual crops occupy 174,598 ha. Cultivated areas planted with
annual crops are the target areas for boundary planting using permanent crops such as fruit
trees or timber species.
303. Erosion. The diminishing forest cover in the ARB and the expansion of upland
cultivation and mining contribute largely to the acceleration of soil erosion in the basin.
Estimates reported in the ARB Master Plan show that the soil erosion rates in at least three
major sub-watersheds of ARB (i.e., Gibong, Calayagon and Logum-Baobo) exceed the 10-12
tons/ha maximum tolerable annual soil erosion (Table 3.2).
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Table 3.1: Land Cover of Agusan River Basin in 2003
(hectares)
Sub-basin

Adgaon River
Bugabos River
Gibong River
Haoan River/Ihaoan
River
Kasilan River
Kayonan
River/Umayam River
Libang River
Logom-Baobo River
Manat River
Maosam River
Ojot River
Simulao River
Solibao River
Taguibo River
Wawa-Andanon River
Minor Rivers
Agusan marsh
TOTAL

Area
(Hectares)
98,481
17,055
92,638
74,635
37,689
72,947
24,656
29,120
175,822
41,820
92,419
97,838
15,975
7,572
76,414
219,244
19,331
1,193,655

Close
Forest,
Broadleaves
1,950.1

Open
Forest,
Coniferous
17,139.5
963.4
17,355.8

Cultivated

Shrubland/
Grassland

4,453.3
191.7
52,562.2

73,174.2
15,901.1
22,119.1

968.3

25,008.7
20,987.3

9,992.9
1,154.2

38,389.0
15,318.6

16,308.5

1,046.7

27,524.9
9,931.0
54.5
23,185.8
15,130.5
49,776.4
29,217.7
8,180.2
2,123.0
14,081.7

48,401.1

260,660.5

3,739.2
672.3
7,947.0
88,068.1
367.6
1,272.2
38,183.9
4,959.1
2,655.7
7,615.2
0.0
0.0
223,834.5

23,965.0
14,054.4
20,622.1
50,282.1
19,907.8
41,111.4
18,960.5
2,590.7
2,794.2
52,936.8
0.0
0.0
412,126.9

340.2

12,309.5
6,317.0
63.5
9,097.3

Builtup

Marshland

Inland
water

Natural,
barren

1,770.2
146.0

120.9

6.0

2.0
231.0

273.3

1,414.5

866.3

452.1
36.8

1,942.2
245.7
328.5

1,346.7

45.9
1,034.1
99.7
201.7
429.1

51.5

14.1

410.6

6,215.4

Source: ARB Master Plan, 2008.
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Table 3.2: Soil Erosion Estimates from Selected Watersheds
Name of
Watershed

Area (ha)

Tigum-Aganan

41,200

Soil
Erosion
(tons/ha)
2.26

Major
Infrastructure

Canasujan
Gibong

3,872
41,554

20.72
26.11

Iloilo Flood
Control Proj
NIA RIS
NIA NIS

Calayagon

15,650

14.62

NIA CIS

Logum-Baobo

21,003

14.94

NIA RIS

Location

Funding
Agency

Iloilo

JBIC

Carcar, Cebu
Prosperidad,
ADS
Buenavista,
ADN
Comval and
ADS

ADB
ADB
ADB
ADB

Source: ARB Master Plan, 2008.

304. Biodiversity. Eastern Mindanao has one of the largest remaining blocks of
dipterocarp forest in the country. In fact, 75 percent of the timber extracted in the country
comes from this area. Plant diversity in the Eastern Mindanao Corridor (EMC) comprises
more than 2,300 plant species, accounting for about 31% of the Philippines total. Of these,
60% are endemic to the EMC and account for 29% of Philippines' total endemics. This region
also harbors eight endemic genera which accounts for 26% of the country's total.
Additionally, 31 floral species in the corridor are threatened. At least 22 species are
threatened in the EMC, including the Philippine Eagle, Philippine Cockatoo, the Goldencrowned flying fox, and the Philippine crocodile (CEPF, 2001).
305. The Mainit Hotspring Protected Landscape in Nabunturan Municipality is one of the
Protected Areas in the basin. Dipterocarp species are very sparse due to continuous illegal
cutting, clearing for small-scale mining, plus the incidental burning of the forest areas in the
early part of 1983 which was noted to be the longest dry season of the year. From a limited
survey conducted in 1994, there were 19 species of fauna identified, with one endangered
species on the list—the Green-winged ground pigeon. (PAWB, 1994).
306. There are a number of threatened species within the basin that are susceptible to
changes in broad-scale ecological processes, such as freshwater flow regimes and water
quality. These include the Philippine Duck (Anas luzonica)), Philippine crocodile (Crocodylus
mindorensis), Philippine Small-disked Frog (Limnonectes parvus), Mindanao Spiny Tree
Frog (Nyctixalus spinosus), Mottled Bush Frog (Philautus poecilus), Smooth-skinned Tree
Frog (Philautus worcesteri), and Asiatic Tree Frog (Rhacophorus bimaculatus).
307. The Agusan Marsh, being a protected wetland of global importance19 and high
environmental value, must be protected from the degradation due to pollution and forest
denudation.
3.1.3

Mining Indicators

308. Small-scale mining prevails in the eastern side of the Agusan Marsh and spreads out
across Compostela Valley and Agusan del Norte. The proliferation of small-scale mining
upstream of the Marsh has caused heavy siltation in rivers and streams, and contamination
of water and sediments.
309. The mining operations in Diwalwal started in 1983 when near-surface gold deposits
were discovered by a group of Mandaya tribesmen. At the height of the gold rush in 19871988, the population of Diwalwal reached 100,000 which subsequently declined to 42,000 in
19

The Marsh is registered under the Ramsar Convention (site No. 1009, effective Nov 12, 1999) as a Wetland of
International Importance (Ramsar is a city in Iran).
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2006. The population is projected to reach 79, 370 in 2012.20
310. The Mt. Diwata area has the largest gold deposits discovered and recovered by small
scale miners in the Philippines.21 When it started, mining in Mt. Diwata was truly smallscale—involving narrow and shallow tunnels, and using manual and artisanal methods. Gold
processing was likewise small-scale, employing the mercury amalgamation method of gold
processing. At present, however, mining operations have become much more sophisticated
and are now using carbon-in-pulp processing (CIP) method.
311. Mt. Diwata is highly environmentally critical because of its location in the Naboc river
watershed at the upstream section of the Agusan River. The creeks around Brgy. Mt. Diwata
flow into the Naboc River which, in turn, drains into the Agusan River, which is about 24
kilometers away from the mining site. Hence, the impact of mercury, cyanide, silt and other
pollutants from mining in Mt. Diwata extends far beyond the site. The provinces of Agusan
del Sur and Agusan del Norte including Butuan City are also affected.
312. Practically all of the mine tailings from small- and large-scale mining/processing
facilities are discharged directly into the streams without any treatment. Some large scale
mining/processing facilities have tailings ponds, but they are not properly maintained, and
are operated with the tailings draining into the streams without undergoing any treatment at
all.22
313. The growing population concentrated on the mining areas has also brought problems
of sanitation and pollution of waters, especially in the creeks and other small rivers that
eventually flow down to the Agusan River.
3.1.4

Water Quality Indicators

314. The whole stretch of the Agusan River located in Caraga Region XIII and Region XI is
presently classified by EMB as a “Class C” water body having the following beneficial uses:
1) Fishery Water for the propagation and growth of fish and other aquatic resources; 2)
Recreational Water Class II (boating, etc) and; 3) Industrial Water Supply Class I (for
manufacturing processes after treatment). The river is used for rice field irrigation and other
agricultural purposes. Also, the main river serves as a means to transport forest and
agricultural products, as well as a route to transport other goods in and out of Butuan City
and the surrounding localities.
315. With the limited environmental infrastructure in the area, the river becomes the
recipient of domestic pollution, agricultural run-offs and other man-made activities, including
mining and soil erosion from the denuded forest and other areas. In the absence of the
classification of its eleven (11) tributaries, a classification of Class C may also be adapted.
316. Tributaries and streams coming from the upper watersheds are heavily silted and
show high levels of mercury. EMB Region XI started monitoring mercury and cyanide levels
in surface water only in 1995 but ceased after early 2003. Surface water data (during this
period) showed alarming levels of toxic elements in several river systems within or
contiguous to the ARB, especially those located close to mining areas.
317. DENR-EMB XI monitoring results until 2002 revealed that in Naboc River, about 5 km
downstream of the Diwalwal mine site, mercury levels in water were often more than 10
times the national standard of 0.002 mg/l. In the Agusan River, about 30 km from the
20

Mt. Diwata Comprehensive Land Use Plan, 2007-2010.
Charles Monforte, The Small Scale Mining in Davao Province, (http://diwalwal.multiply.com/journal).
22
Mines and Geosciences Bureau- Region XI, Monitoring Reports Dated November 17, 2008, October 5, 2009,
December 4, 2009, and December 7, 2009.
21
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confluence with Naboc River, mercury levels in water were as high as four times the allowed
limit. Mercury levels in water were within the standard only in 2002, during the imposition of
the state moratorium on mining in Diwalwal. However, after mining was resumed in 2003,
mercury levels in water once more soared to as high as 750 to 900 times the acceptable
level. In July 2008, all water quality sampling stations exceeded the criteria for pH and
mercury levels.
318. During 2009, mercury concentration in the sampling station at Tabaka Creek in Brgy
Mt Diwata (where discharges from mining operations are dumped directly) was consistently
higher than the water quality criterion for mercury. Exceedances were also observed in all
stations except at an upstream tributary of the Naboc River where the dumping of mine
tailings is banned by the barangay.
319. During the fourth quarter of 2009 exceedances of the standard for cyanide were
observed at the sampling stations in Brgy Mt Diwata.
320. From the water quality survey conducted under the PPTA, samples from Maputi
Creek (where small-scale mining operations occur upstream) in San Francisco Municipality
and the Naboc River near Mt Diwata exceeded standards for total mercury. Also, sediment
samples of stations at the mouth of the Agusan River, Maputi Creek and the Agusan River
after the confluence with Naboc River were found to contain significant levels of mercury.
321. Mercury concentrations in coastal waters, sediments and fish samples are also a
cause for alarm, as polluted river sediments move into the marine environment.
322. The Agusan River picks up significant soil material upon leaving upland areas and hits
soft red/brown deposits in the floodplain. Levels of total suspended solids (TSS) increased
from 140-180ppm in New Bataan to 233ppm in Compostela and 268ppm in Monkayo.
3.1.5

Agriculture and Fisheries Indicators

323. A study in 2000 showed that mercury levels in polluted sediments from Naboc River
found their way into irrigated rice paddies in nearby fields were as high as 66mg/kg. Levels of
mercury in bottom sediments in Agusan River downstream of the confluence with Naboc
River were as high as 55 times the standard. The heavy siltation of irrigation systems has
resulted in the reduction in rice yield (for example, from 120 cavan per ha [6 t/ha] to about 80
cavan per ha [4 t/ha] in the 700 ha Naboc community irrigation system, according to the
barangay captain). Also, severe erosion damages irrigation facilities and farmlands resulting
in reduced agricultural productivity.
324. Fishery resources have declined due to water pollution, population pressure and
illegal fishing practices. High turbidity interferes with fish respiration and inhibits growth of
submerged macrophytes—hence, the decline in fishery resources.
325. Also, oil palm plantations are perceived to have been responsible for the incidence of
fish kills in the basin.
3.1.6

Poverty Incidence and Other Social Indicators

326. Environmental problems aggravate poverty which in turn drives many people to
overexploit the resources in the river basin in order to survive. Thus, the problems that exist
in the river basin can be best described as a picture of a vicious cycle of environmental
degradation and poverty.
327.

Poverty incidence in Regions XI and XIII has increased since 2000. Both regions
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posted much higher rates than the national average. In 2006, the respective averages were
31% and 46% of households as compared to 27% for the whole country (Table 2.6).
328. Other social indicators reveal low levels of welfare in the three provinces of the ARB.
For instance around the Agusan Marsh municipalities,23 the adult literacy rate is below 50%
for males and just above 50% for females. The school participation rate is over 90% for
elementary schools but down to just above 50% or lower for high schools, highlighting
disparities with national patterns. The number of underweight pre-school children is as high
as 65% in the Agusan Marsh and over 30% for surrounding municipalities.
329. More than half of households do not have access to safe water in such towns as La
Paz, Talacogon and Loreto. Access to electricity is even lower (15% for La Paz). Fuel wood
is used for cooking by 67–97% of the households. There is a high birth rate in interior towns
compared to exterior towns reached by the road network.
3.2

ANALYSIS OF KEY PROBLEMS AND OPPORTUNITIES
3.2.1

Key Problems

330. Based on an analysis of the existing situation in the ARB gathered from meetings with
key stakeholders, field visits and surveys, and a review of existing reports and documents,
the current situation and key concerns in the basin are summarized as follows:
The main problems are degradation of the watersheds, and the deterioration of river
water quality (generally there is a sufficient quantity of water resources, but there
could be deficits in the next few years in some sub-basins due to increased irrigation
demands). Specific to Compostela Valley (Comval) province, inappropriate land use/s
upstream (i.e., conversion to intensive agri-monocultures such as palm oil and
banana) lead to severe degradation of the watershed, erosion, siltation of river
channels and irrigation systems, and flooding.
Mining activities in upstream parts cause siltation (leading to flooding) and
contamination of river water (from the use of mercury and cyanide). LGUs in Comval
have different levels of sophistication in terms of mining policy. In general, local chief
executives at the municipal level generally exhibit a welcoming attitude to mining.
This makes imperative a wider and thorough consultation process with other key
stakeholders such as communities and indigenous people (IP) directly affected by
mining. It is clear that many are engaged in mining for lack of other livelihood options,
and the economic effects in mining areas can also be observed (e.g., better housing,
increased commercial activities in business centers).
There is an uncoordinated approach to river basin management due to the lack of a
coordinating mechanism between upstream and downstream parties—development
has been largely piecemeal, without reference to the linkage between the effect of
upstream developments on downstream water users.
There is limited capacity in integrated river basin management in local governments
and other decision-making bodies, and low public awareness. There is also lack of
appreciation that the watershed boundary does not coincide with administrative
boundaries and political jurisdictions.
Networks to gather technical monitoring data are inadequate, as well as the analytical
capability to assist decision making.
Legal instruments on land use control involving businesses, communities and
23

Human Wellbeing in the Agusan River Basin, Conservation International, Presentation to the Protected Areas
Management Board of the Agusan Marsh, May 26, 2010.
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indigenous peoples are not effectively applied.
The Agusan Marsh is a protected wetland of global importance and high
environmental value, and the ecosystem is being degraded due to pollution from
domestic wastewater and solid wastes from areas surrounding the marsh, and
contamination from upstream economic activities, particularly mining and logging/
timber processing.
Fishery resources have declined due to water pollution, population pressure and
illegal fishing practices (e.g. use of electric shocks).
There is a high incidence of waterborne and water-related diseases due to water
pollution from human and natural sources, and the lack of adequate water supply,
sanitation, and wastewater and solid waste treatment facilities.
331. Based on an analysis of the inter-locking problems confronting the ARB, the
continuous “deteriorating water quality and reduced water flow, loss of biodiversity and
degraded natural resources that threaten Agusan River Basin's long-term environmental and
economic value” is identified as the imminent core concern that must be addressed in the
long-term, as shown in the problem tree (Figure 3.1). This core problem is brought about by
a host of interrelated causes among them the following:
o
o
o
o
o
o
o
o

Lack of coordinated holistic planning and management of the basin.
Social conflicts.
Watershed deterioration.
Water quality deterioration.
Irrigation water shortages.
Agusan Marsh deterioration
Lack of access to basic services.
Flooding.
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Figure 3.1: Agusan River Basin Problem Tree
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3.2.2

Outstanding Socio-Economic Issues and Concerns and Prospects
on Biodiversity Conservation and River Basin Management

332. Factors that affect the attainment of twin project objectives of improved resource
management and poverty reduction are flagged below to be addressed as project risks and
submitted for policy discussion in future river basin management planning. Existing
opportunities are also identified.
333. Population and human settlement management. Local interventions to manage
population pressure in watersheds are needed without having to await the passage of the
Reproductive Health Bill. Strategies are needed to address both natural growth and inmigration as well as improve land use and zoning enforcement in watersheds, whether in the
private or public domain.
334. There is a tendency for LGUs and enforcement agencies not to interfere in the
development of private/concession lands. Family size in rural barangay and in watersheds
tends to be higher. An aggressive but limited program to promote gender and reproductive
rights is underway in Nabunturan which can be promoted in other areas.
335. Population growth in the ARB is lower than the national average of 2.04% but is not
representative of growth patterns in plantation and resource-rich areas that experienced
periods of growth spikes. Birth rates are higher in less accessible areas. A factor that eases
even greater population growth is a high rate of out-migration due to the absence of jobs.
The creation of jobs outside of critical zones is needed basin-wide, indeed nationally, to
stave off further incursions of the poor into open areas and unprotected watersheds. A
percentage of revenues from resource extraction may be raised and earmarked for
development of industry outside of environmentally critical zones.
336. Opportunities through REDD. Deforestation accounts for approximately 20% of
global anthropogenic carbon emissions (IPCC, 2007). Thus, efforts are necessary to protect
existing forests to avoid these emissions under the umbrella of Reducing Emissions from
Deforestation and Forest Degradation (REDD).24 Indigenous peoples in the Key Biodiversity
Areas are being considered for pilot implementation of the strategy.
337. REDD is a rapidly evolving new forest management and climate mitigation strategy. It
aims to protect existing forests for their carbon sequestration properties. United Nations
Framework Convention on Climate Change (UNFCCC) discussions about REDD have
focused on the technical uncertainties of carbon accounting, monitoring and leakage. Three
other concerns have also emerged in response to the REDD agenda:
Governance limitations in target countries may limit effective forest conservation and
emissions reductions.
Forest carbon conservation does not necessarily ensure biodiversity conservation or
protection of ecosystem services.
REDD initiatives may have negative impacts on the rights, livelihoods and tenure of
indigenous and forest-dependent communities.25
338. While Philippine forests are small and low in biodiversity compared to other Southeast
Asian countries, remaining Philippine forests are highly endemic. Much of the Philippine’s
primary forest is already within protected areas, but parks’ regulations are often poorly
enforced and suffer ongoing illegal logging and encroachment (Lasmarias, 2004; Posa et al.,
2008). Lasco and Pulhin (2000) predicted that by 2015 carbon storage potential will decrease
24

Jacob Phelps, Citations in “What Makes a REDD Country?” Department of Biological Sciences, National
University of Singapore, August 2009.
25
Ibid, p. 4 – 5.
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by 8% due to deforestation. Though much of the documented deforestation is of secondary
forests (Lasco and Pulhin, 2000), the average carbon value of Philippine secondary forests is
approximately 208 tons of carbon ha-1 (Lasco and Pulhin, 2003). Carbon emissions resulting
from forest land use (deforestation, post-harvest decay) remain as the Philippines largest
contributors to carbon emissions (Lasco and Pulhin, 2000), and could present additionality if
protected under REDD. It is seen that REDD opportunities may be strongest when pursued
inside indigenous territories (Clarck et al., 2008), where conservation goals and cultural
values often align (Oestreicher et al., 2009). Ancestral lands are also appropriate because
they require the free, prior and informed consent of residents, which would promote social
safeguards, equitable benefit sharing and meaningful community involvement.26
339. Certificate of ancestral domain titles (CADT) in Compostela Valley and around the
Agusan Marsh have built-in resource management mechanisms that are well attuned to the
objectives of REDD and can be piloted in the area to address potential management
concerns.
340. Road building across protected forests. The lack of access roads in forested and
highland agricultural areas and settlements is acute. The high cost of transport via local
skylab27 renders marketing of agricultural products an expensive proposition. On the other
hand, road building across critical forests facilitates entry of resource users and additional
population making protection of remaining primary forest stands more difficult. Resource
management entails the exercise of choice. Evaluation of new road construction may be
based not only on economic feasibility but also on its implications on the continued viability of
protecting key biodiversity areas and critical watersheds such as Biwa and Langgawisan in
Maragusan.
341. Socio-cultural relations and resource management. Diversity is high in the area.
The awarding of ancestral domain titles to indigenous peoples is seen as a divisive force by
some sectors of the dominant migrant population vis-à-vis the indigenous minority. Moreover,
the inclusion of titled lots and institutional land within the CADT is also under question. While
indigenous peoples are mandated to protect and manage resources within their ancestral
domain, a lack of clear guidelines, machinery and capability for enforcement, make this an
ideal that remains to be achieved. The continuing incursions of lowlanders are seen as a
threat to IP control of upland resources. On the other hand, the posture that CADT gives IPs
the right to negotiate development of their resources or to be outside the gambit of DENR
supervision is a potential strain on joint resource management which needs to be clarified by
all concerned. Moreover, IPs as resource managers are vulnerable to being taken advantage
of by investors. The process of “free prior informed consent” is often not accompanied by
adequate information on impacts for the exercise of informed consent.
3.2.3

Key Opportunites

342. The project is included in the ADB Country Operations Business Plan (2010–2012)
which is strategically aligned with the Philippine Government’s Medium Term Planning and
Development Program which targets the acceleration of the attainment of MDGs—such as
for the environment and water and sanitation. It is consistent with the attention placed by the
Philippine Government and the ADB on climate change mitigation, education, infrastructure
and environment. A key development agenda for Mindanao is on regional economic
cooperation and integration in the BIMP-EAGA (Brunei-Indonesia-Malaysia-Philippines East
Asia Growth Area). This, too, is promoted through the development of the eastern region of
Mindanao and in components such as ecotourism.

26
27

Ibid, p. 7
A motorcycle with a platform on either side where passengers and goods sit.
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343. There is the potential for the promotion of eco-tourism in the basin, particularly for the
Agusan Marsh, which could provide the opportunity to improve the livelihoods of indigenous
communities. However, there would need to be a significant effort on marketing and
improvement to basic infrastructure and logistical facilities in order to attract visitors.
344. The positive feedback from the workshop held in August 2010 to restart the process of
developing an institutional framework for ARB management based on inter-LGU cooperation
showed that there is a strong commitment from the parties concerned, which bodes well for
an improvement to the environmental situation in the basin.
345. Indigenous peoples, by law, have rights and responsibilities on ancestral domain
management. Compostela Valley and the Agusan Marsh are home to indigenous peoples.
Much are within approved ancestral domains. Thus, an opportunity exists to enhance
ancestral domain development with IP management through training and capability building.
346. A positive intiative in this regard is a joint venture company (Caraga Green
Corporation) that has been set up between an international investor (Barry Douglas Australia
Pty. Limited) and the Indigenous People Economic Union of Mindanao (IPEU), representing
31 lumad (IP) tribes, to harvest and offer a secure long-term market for redundant acacia
mangium plantations (in excess of 40,000 ha) in the Caraga region, including the Agusan
River Basin (particularly Agusan del Sur Province).28 The plantation forest resource and the
land will remain in the ownership of the people. IPEU will participate in every aspect of
planning and implementation that might impact their communities, and will also share
equitably in the revenue chain from planting through processing to export sales, and in the
ultimate overall profit of the joint venture enterprise. Caraga Green Corporation is tasked with
harvesting, processing and export of the final product (woodchips and bio-fuel wood pellets).
The venture will provide sustainable incomes and work opportunities for thousands of IP
families, potentially lifting them ouit of poverty.
347. For the municipal water supply sector water, the following are key opportunities which
can be used as a basis for implementing the proposed water supply improvement
subprojects in the Agusan River Basin: (i) Philippine Water Supply Sector Roadmap
(PWSSR), (ii) Philippine Water Revolving Fund (PWRF), (iii) Philippine Clean Water Act of
2004 (Republic Act No. 9275), (iv) private sector participation (PSP), and (v) the Philippine
Development Forum (PDF).

28

Business Plan, Caraga Green Corporation, 2010.
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

98

4
4.1

PROJECT FORMULATION APPROACH AND METHODOLOGY

INTRODUCTION

348. This chapter describes the approach and methodologies used to formulate the
subprojects and the overall Agusan Basin Integrated Water Resources Management Project
(ARBIWRMP). The approach was in accordance with the TOR and relevant national legal
requirements and standards, and ADB requirements, policies, and guidelines. The main
starting point of reference was the Agusan River Basin Master Plan which was developed
during 2005-2008 (a review of the Master Plan is shown in Appendix 8).
349. The main steps are shown in Figure 4.1. As defined in the TOR, the PPTA objectives
were (i) to strengthen the institutional basis for coordinated development and management of
basin resources and advance the management capacities of relevant institutions, and (ii) to
develop a prioritized list of investments for consideration by ADB.
350. During the PPTA good lines of communications between the Consultant, DENR, and
participating LGUs and regional government agencies were established, which facilitated the
collection and analysis of data, and preparation of the scope of work for the subprojects.
351. During subproject/project formulation, a participatory approach was adopted, involving
close consultation with key stakeholders and target communities to collect their views and
aspirations since it is important that the scope of proposed interventions are fully understood
by the participants and are within the management capabilities of the potential implementing
agencies for long-term sustainability. However, care was taken to ensure that stakeholders
were aware that the participatory approach used in the PPTA, by the nature of the work, can
touch only on the main issues, and that more rigorous approaches need to be developed for
use during the implementation of the eventual project.
Figure 4.1: Main Steps in Project Formulation
Field surveys
and
investigations to
collect primary
data
Situational
analysis and
identification of
key concerns
and issues

Identification of
priority
subprojects

Stakeholder
consultations

Project
implementation
arrangements
Outline design/
scope of
subprojects, and
cost estimates

Social studies

Finanacial
management
assessments

Safeguard
assessments

Financial and
economic
analyses
Public
disclosures

Source: PPTA Consultant.

4.2

OVERALL STRATEGY

352. Overview of key problems and situation in the Agusan River Basin. The Agusan
River Basin (ARB) is one of the largest and most important river basins in the Philippines. Its
10,921 km2 area includes the 40,000-ha biodiversity-rich Agusan Marsh Wildlife Sanctuary
which has been designated as Wetland of International Importance under the 1971 Ramsar
Convention. In October 1996, it was declared a Protected Area.
353. Given its importance, however, the basin’s ability to deliver on a sustainable basis the
benefits derived from its varied natural resources is being threatened by a host of activities
that degrade its land, forest, water, and biodiversity resources, and are wrecking havoc on
the entire basin:
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deforestation;
conversion of forest lands to agricultural lands;
widespread and unregulated small-scale mining, especially in the upstream;
illegal use of toxic chemicals such as mercury and cyanide, and the
indiscriminate discharge of mine tailings for lack of impounding and treatment
facilities;
unrestrained movement of people and their encroachment into other areas; and
in-migration spawned by the economic attraction of mining and similar
undertakings.
354. These activities inevitably cause soil erosion that leads to sedimentation of
waterways, flooding, pollution of rivers, degradation of the environment, and reduction in the
overall capacity of the basin to provide vital ecological benefits.
355. Weak enforcement of laws and the lack of an institutional mechanism to coordinate,
plan, manage, implement consistent policies and programs, and police the whole basin,
contribute to the worsening of the environmental situation in the area.
356. The Agusan Marsh provides critical ecosystem services for the river basin as a whole,
in addition to being a reservoir and sanctuary for biodiversity. Without the ecosystem integrity
of the Marsh, its role in flood mitigation and management downstream would be seriously
impaired, with implications for Butuan City and downstream areas. Without the Marsh,
discharges downstream would be significantly larger, probably leading to more frequent and
more severe flooding downstream. The Marsh also acts to purify the waters coming from the
upper catchments, as a sink for heavy metals, and for the deposition of sediment. The peat
swamps are also significant carbon sinks, and contribute to mitigation of climate change.
357. Solution tree. Based on the problem tree portrayed in Figure 3.1, a solution tree is
shown in Figure 4.2. The main solutions are:
establish coordinated, holistic planning and management of the basin;
minimize social conflicts;
rehabilitate degraded forests and deforested areas;
minimize loading of mining wastes into streams;
minimize siltation of waterways and irrigation facilities;
restore Agusan Marsh habitats;
reduce Butuan City flooding damage; and
improve access to basic municipal services (particularly water supply).
358. Strategic framework. Based on the key solutions in the solution tree a strategic
framework for ARBIWRMP can be represented in the form of a “house” diagram (Figure
4.3), where the vision for the basin is supported by interventions (“pillars”), with two crosscutting key areas (the “foundations”),.
359. The main goal and vision of ARBIWRMP is to have the LGUs, communities, national
government agencies (NGA) and other stakeholders working together for sustainable water
supply, biodiversity conservation and other environmental services of the ARB. The key
intervention areas (“pillars”) are:
watershed rehabilitation and protection;
mining waste management;
biodiversity conservation (in Agusan Marsh);
water supply development and management/ water sharing/allocation; and
flood disaster management.
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Figure 4.2: Agusan River Basin Solution Tree
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Figure 4.3: Strategic Framework for ARBIWRMP

VISION
LGUs, communities, NGAs and other
stakeholders working together for
sustainable water supply, biodiversity
conservation and other environmental
services of ARB

Main
Intervention
Strategies
(Pillars)

Watershed
Rehabilitation and
Protection

Supporting
Strategies
(Foundations)

Institutional Development and Capacity
Building/ Community Empowerment and
Development

Mining
Waste
Management

Biodiversity
Conservation
(in Agusan
Marsh)

Water Supply
Development
and
Management/

Water
Sharing/
Allocation

Flood
Disaster
Management

IWRM/ River Basin Framework Planning/
River Basin Data and Information
Management

Source: Based on Citarum Integrated Water Resources Management Roadmap, 2006.

360.

The supporting strategies (”foundations”) are:
institutional development and capacity building, and community empowerment
and development; and
IWRM (integrated water resources management)/ river basin framework
planning/ river basin data and information management.

361. For investment planning, intervention areas can be packaged in the form of
subprojects. A short-list of priority subprojects was developed during (and the period leading
up to) the Inception Workshop on 3-4 March 2010. The subproject selection process is
described in Section 4.4.
362. The basic intent of the project should be to place ARB under comprehensive
management through the active partnership among LGUs, communities, national
government agencies and other stakeholders to ensure optimum utilization and sustained
delivery of benefits, while improving the socio-economic well-being of the impoverished
communities that are directly dependent on agriculture and natural resources within the
basin.
363. Indigenous peoples (IP) are the predominant inhabitants of both the upper watershed
areas and the Agusan Marsh, and will be integral to the successful implementation of the
proposed interventions. Investments are needed to improve the well-being of IPs through the
provision of income/livelihood opportunities, securing tenure, and enhancing the groups’
capacity to develop and manage their ancestral domains.
364. Integrated Water Resources Management (IWRM). The project is designed
following the framework and principles of integrated water resources management (IWRM). It
identifies activities and investments based on a clear understanding of the interactions
among the various resources (land, forest, water, etc.) and the requirements to ensure longterm sustainability of the benefits derived from them.
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365. IWRM is a process which promotes the coordinated development and management of
water, land and related resources, in order to maximize the resultant economic and social
welfare in an equitable manner without compromising the sustainability of vital ecosystems.29
It is a planning and development process which looks at the basin as a system—a river
system which means that any activity, phenomenon, or process in one section affects the
other sections of the river system; and an ecological system as well, which emphasizes the
relationship of the flora, fauna, and all organisms, especially human settlers, within the river
basin and their interaction with the environment. IWRM should be seen as an approach,
rather than a specific activity (or set of activities), and should represent the “sum” of all the
water resource-related activities that cover all key sectors/ components of river basin
management. Planning for IWRM (and in particular in this context, river basin planning) is
seen as a mechanism for promulgating and implementing policies of government.
366. IWRM embodies the four Dublin-Rio principles which were carefully formulated
through an international consultative process culminating in the International Conference on
Water and Environment in Dublin, Ireland, in 1992, and significantly contributed to the
Agenda 21 recommendations at the United Nations Conference on Environment and
Development in Rio de Janeiro, Brazil, also in 1992. The four principles are:
I.

II.
III.
IV.

Fresh water is a finite and vulnerable resource, essential to sustain life,
development and the environment (and needs a holistic institutional approach, and
upstream-downstream coordination).
Water development and management should be based on a participatory
approach, involving users, planners and policy-makers at all levels.
Women play a central part in the provision, management and safeguarding of
water.
Water has an economic value in all its competing uses and should be regarded as
an economic good (water has a value, and there should be a goal of full cost
recovery in utilizing the resources, and demand should be managed through
economic instruments).

367. Phasing of watershed rehabilitation. To rehabilitate all the watersheds in the
Agusan River Basin would be an enormous undertaking and could not be carried out at the
same time due to funding and institutional limitations. Rehabilitation and other mitigation
measures would need to be phased in accordance to the availability of resources, starting off
in the most critical areas which are likely to have the most benefit to downstream areas. As
was clear from the Inception Workshop on 3-4 March 2010 these are the upper watersheds
in the headwaters of the Agusan Basin in Compostela Vally Province (Region XI) where
major sources of pollutants and river system degradation are located (including the largest
gold mining area, at Diwalwal). Four priority sub-watersheds were targeted for rehabilitation:
Upper Agusan watershed, Manat watershed, Logum-Baobo watershed, and Naboc
watershed. Extensive stakeholder consultations were subsequently held in these four
watersheds to formulate detailed scope and cost estimates of the interventions.
368. During the Draft Final Report Workshop on 25-26 November 2010 participants from
Region XIII proposed that critical watersheds in Agusan del Sur and Agusan del Norte
provinces should also be included in the project scope as part of the phased approach,
particularly since there was a significant unallocated balance in the available ADB loan in the
project financing plan as presented in the DFR.

29

Technical Document TAC4, Global Water Partnership, 2000.
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

103

4.3

PROJECT OUTPUTS

369. Based on the above strategic approach, the selection of priority subprojects during the
Inception Workshop (3-4 March 2010), and the Draft Final Report Workshop (25-26
November 2010), the proposed project investments are grouped into the following outputs
(details of output scope are presented in Chapter 5):
1.
2.
3.
4.

Effective coordination of river basin development and utilization.
Improvement of river water quality and watershed conditions.
Integrated ecosystem management of the Agusan Marsh.
Implementation of local social development and indigenous peoples development
plans.
5. Improvement of water resources, flood management, and water supply infrastructure.
6. Strengthening of project management capacity.
4.3.1

Effective Coordination of River Basin Development and Utilization

370. The establishment of an effective river basin management body will underpin the
whole project. The water and environmental problems in the Agusan River Basin can only be
solved by means of an integrated approach involving both upstream and downstream key
stakeholders and decision makers working together in a coordinated/ cooperative way, with
reference to the principles of IWRM and the linkage between the effects of upstream
developments on downstream water users. A sustainable institutional framework which is
recognized and actively supported by local decision making authorities is crucial for effective
river basin coordination and management.
371. This aspect was discussed during a workshop on 27 August 2010 on inter-LGU
cooperation for the sustainable management of the Agusan River Basin, when there was
unanimous reaffirmation of commitment from the provincial LGUs, Butuan City, DENR
regional offices and other relevant national line agencies for the formation of such an
institutional framework and management body. The participants proposed the name for the
management body to be the “Agusan River Basin Governing Board”, with its terms of
reference aimed at strengthening the basic mandate of LGUs and NGAs and the existing
upper, middle and lower Agusan River operational arrangements. The participants agreed to
pass SP (legislative council) resolutions to enter into agreement/cooperation for the effective
management of the Agusan River Basin and to authorize the LGU chief executives to sign a
memorandum of agreement (MOA) or memorandum of understanding (MOU). The MOA/
MOU will be discussed after the approval of the resolutions and issuance of the Executive
Order (EO) from Office of the President.
4.3.2

Improvement of River Water Quality and Watershed Conditions

372. This output recognizes the need to mitigate soil erosion and pollution of the river
system from forest denudation, destructive mining activities in the upstream parts of the
basin, and domestic solid waste. The output also aims to improve the microclimatic
conditions of identified critical watersheds and their ability to contribute to climate
improvement through increased carbon sequestration and oxygen generation by means of
restoring vegetative covers.
373. Implementation will follow a phased approach, starting in upper sub-catchments in the
headwaters of the Agusan basin in Compostela Vally Province (Region XI), and proceeding
to mid and lower parts of ther basin (Region XIII) depending on political priorities and the
extent of funding.
374.

Bearing in mind the loan budget amount and the need to allocate resources for both
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upstream and downstream areas, the integrated plan for the rehabilitation of the priority
watersheds in Compostela Vally includes the preparation of forest land use plans (FLUP)
followed by a combination of forest protection, streambank stabilization, vegetative approach,
vegetative cum engineering approach, and agro-forestry. Complementary activities will
include land use delineation, alternative livelihood programs, an information/education/
communications (IEC) program, and social development for IPs through implementation of
their ancestral domain development plans.
375. In the case of Naboc watershed, the investments will also focus on the establishment
of a mine tailings dam and the dredging/desilting of the Naboc River in addition to the various
revegetation measures. Similar but smaller mine tailing ponds are also planned in the area in
the Upper Agusan and Manat watersheds to accommodate the mine tailings disposed of by
small-scale miners.
376. For mid and downstream areas, DENR Region XIII have proposed a number of
watersheds in Agusan del Sur (see Chapter 5, and Volume 3 [Appendix 1.3] for details), and
it is understood from social development studies that the Taguibo watershed in Agusan del
Norte is also a priority (amongst other aspects, the Taguibo River is the water supply source
for Butuan City, and according to water balance studies is water deficient). It is proposed that
a similar exercise in identifying the scope of interventions through stakeholder consultations
as was done for Compostela Valley during the PPTA is carried out during the early part of
project implementation for these watersheds to determine the best use of allocated ADB loan
budget resources.
4.3.3

Integrated Ecosystem Management of Agusan Marsh

377. The improvement of the environmental condition of the upper watersheds and
reduction of pollutants will have an effect on the immediate downstream area of the Agusan
Marsh. The aim of this intervention is to enhance the resiliency of the Agusan Marsh as a
vital biodiversity conservation area and groundwater recharge zone for the basin by
complementing the upper basin interventions with measures that will reduce vulnerability of
the marshland to sedimentation and pollution from the upper basin and surrounding
communities. It will not only protect the marshland but it will also enhance the benefits that
will be gained from investments in the upper and lower basin.
378. The output includes investments to enhance the biodiversity capacity of the Marsh
that is being threatened by continuing sedimentation and pollution of water because of
upstream mining and land use changes; lack of proper sanitation and solid waste disposal
systems; land use conversions; soil erosion and wildlife poaching.
379. Specific activities include: demarcation of strict management zones for biodiversity
conservation; establishment of rainwater supply-cum-sanitation facilities in six pilot floating
villages in the Marsh, including materials recovery and plastic wastes melting facilities in the
eight municipalities bordering the Marsh; and establishment of facilities and programs to
promote ecotourism in the Marsh.
4.3.4

Local Social Development Plans and and Indigenous Peoples
Development Plans

380. A Local Social Development Plan, which includes improving the livelihoods of
indigenous peoples (IP), supports the watershed rehabilitation and biodiversity conservation
subprojects. It is a cross-cutting intervention which acknowledges that social, environmental,
institutional and biophysical factors are closely linked in resource management.
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381. Specifically, this intervention will promote the sustainable development of the IPs that
is suited to their culture and traditions and that is facilitative of the rehabilitation of the
degraded areas in the basin and the protection of the remaining forests and other natural
resources in the basin.
4.3.5

Improvement of Water Resources, Flood Management, and Water
Supply Infrastructure

382. This output includes investments to improve the drainage system in Butuan City, the
municipal water systems in 17 municipalities located throughout the basin, and
improvements to water resources and water quality monitoring. The aim in view here is to
increase the resiliency of the water demand sector of the ARB i.e., to reduce the sensitivity of
the downstream water users groups to the changes in the hydrological function of the ARB
that may arise from changes in land, forests and other resources as well as ecosystems in
the upper basin. Consequently it can be expected that the stability of the downstream water
supply will translate into robust downstream economic activities that will ultimately redound to
the generation of greater resources that could be ploughed back to upper basin development
and protection.
383. Improvement of Butuan City drainage. The occurrence of flooding in Butuan City
exacts a heavy toll in terms of economic and physical losses. Investments in drainage
improvement under this output are expected to result in the improvement of the drainage
system in Butuan City and reduction in annual flooding within the city. Phase 1 of the Butuan
City Drainage Master Plan will be implemented under ARBIWRMP, and specific investments
include the construction of some 11,000 linear meters of trapezoidal drain channels, 3,200
linear meters of rectangular drain channels and about 78,000 linear meters of rectangular
drain roads. A total of six pumping stations and flood gates will also be constructed.
384. During the DFR Workshop in November 2010, there were suggestions from some
participants that sewage treatment should also be considered for inclusion in the subproject
since the drains in the city also collect sewage overflows from poorly constructed and
maintained septic tanks and this poses a health risk to the city. Howerver, although both
LGUs and water utilities (in this case Butuan City Water District) are mandated under the
2004 Clean Water Act to address sewage and sanitation, and various technical solutions can
be proposed (see Volume 4, Chapter 1), the main consideration is the limited borrowing
capacity of both Butuan City LGU and Butuan City Water District if sewage treatment is to be
financed from loans. For Butuan City LGU its current borrowing capacity will be fully utilized
for the proposed Phase 1 drainage works, and Butuan City Water District is not in a financial
position to take on any further loans. It is recommended that a thorough feasibility study is
carried out during ARBIWRMP implementation to determine the most appropriate technical,
institutional and financing options.
385. Municipal water supply. Access to potable water supply within the basin is currently
very low and incidences of water-related diseases have been reported in the area. The
outputs expected from investments in water supply are the expansion of the existing water
supply facilities which would increase the served population from about 80,000 at present to
about 209,000 after subproject completion.
386. Improvement to water resources and water quality monitoring. There is a need to
upgrade the hydrological monitoring network and database to provide better information on
water flow parameters and to assist with decision making on the equitable allocation and
management of water resources, and for the upgrading and equipping of existing EMB
regional laboratories in Regions XI and XIII to more effectively perform and expand water
quality testing and similar services.
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4.3.6

Strengthening of Project Management Capacity

387. Specific activities from the investments under this output include the implementation
of a capacity building program for existing institutions; and the establishment of an integrated
communications technology network linking the LGUs, the Project Management Unit (PMU)
and other institutions involved in basin operation and management.
388. The various support activities under the project management and implementation
support component are designed to facilitate the smooth implementation of the project and
transitioning to the river basin management body for the long-term institutional sustainability.
389. Assistance for project implementation and capacity building will be provided to the
project management unit (PMU), project management sub-units and project implementing
units (PIU) by consulting services packages.
390. The output will also include the procurement of office and field equipment, vehicles
and other implementation support facilities.
4.4

SUBPROJECT SELECTION
4.4.1

Introduction

391. The Master Plan Final Report lists a number of potential projects under seven basin
program themes, based on an analysis of the general policy and development strategies for
the Agusan basin (Appendix 8). The total estimated cost was P9.534 million or about
US$207 million—with the largest amounts being for flood management, water resources
development and watershed management programs. However, no prioritization criteria or
ranking procedure was included in the report.
392. Clearly, with an ADB loan allocation of only $100 million for ARBIWRMP, there was a
need for a selection and prioritization process for the proposed projects, as required in the
TOR for the PPTA. During the inception phase of the PPTA, the starting point for an
assessment and prioritization of potential subprojects was the list of priority projects identified
during the Pre-PPTA Stage Stakeholders Dialogue, Visioning and Project Validation
Workshop held in Davao City on 12-14 August 2008, the last previous workshop before the
start of the PPTA. The process of assessment and prioritization of the subproject long-list
culminated with the Inception Workshop held on 3-4 March 2010, also in Davao City.
4.4.2
393.

Activities Prior to Inception Workshop

The following steps were taken to assess and prioritize potential subprojects:
The list of priority projects indentified during the Pre-PPTA Stage Stakeholders
Dialogue, Visioning and Project Validation Workshop in Davao City on 12-14
August 2008 was tabulated by sector for greater clarity.
Development of selection criteria and scoring matrix; initially there were 12
criteria.
The long-list table and evaluation criteria/ scoring matrix were distributed to
DENR Regions XI and XIII during introductory meetings on 10 and 12 February
2010 respectively, and to DENR FASPO and ADB.
Based on feedback and suggestions, the evaluation criteria were revised and the
number was reduced from 12 to 8 (as shown in Table 4.1).
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Table 4.1: Subproject Evaluation Criteria and Scoring Matrix
No.

Criteria

Weighting
(Maximum
Score)

1 Priority needs of the basin/
population

15

2 Environmental impact

15

3 Investment promotes
resource protection/ disaster
mitigation/ conservation

15

4 Magnitude of likely
beneficiaries, including those
with cultural richness
5 Local government units
(LGU) readiness/ willingness
to support subproject
6 Implementing agency ability
to repay investment loan

12

7 Resettlement

12

8 Contribution to the
enhancement/ promotion of
the peace and order situation
in the locality
Total

15

8

8

Indicator

Score

High priority
Medium priority
Low priority
No adverse environmental impact
Low adverse environmental impact
Medium adverse environmental impact
High adverse environmental impact
Yes, fully
Partially
A little
None
High (> 1000 households)
Medium (500-1000 HHs)
Low (< 500 HHs)
High - there is already a letter of intent/ inclusion of subject in investment plan
Medium - there is verbal agreement
Low - there is no interest
High - certification from LGU for borrowing capacity, BLGF, DBM, DOF
Medium - there is verbal agreement/ interest
Low - there is no interest
No involuntary resettlement envisaged
Small number of affected persons (AP) envisaged (< 200)
Large number of APs envisaged (> 200)
High
Medium
Low

100

Maximum score
%

15
10
5
15
10
5
0
15
12
8
4
12
8
4
8
6
4
8
6
4
12
8
4
15
10
5
100
100

Source: PPTA Consultant.

Brainstorming session with DENR Region XIII and key local government
stakeholders on 19 February to review and revise/streamline the subproject longlist, and selection criteria/ scoring matrix. Several initially identified ‘subprojects’
were in fact components or activities, which could be incorporated into ‘real’
subprojects.
Meetings with provincial LGUs during the month, from which several new
subprojects were proposed, and added to the long-list.
Meeting with DENR Region XI on 24 February to review the evaluated
subprojects in their region, which included some additional subprojects.
4.4.3

Outcomes from Inception Workshop

394. Subproject evaluations from both regions were discussed and reviewed during the
Inception Workshop which was held in Davao City on 3-4 March 2010.
395. The workshop was well attended by a range of participants representing central
government agencies at regional level; provincial LGUs, city and municipality LGUs; and
non-governmental organizations (including some indigenous people groups).
396. There was a high level of participation in discussions on reviewing the subproject
long-list, and breakout groups to rank/prioritize the subprojects and recommend actions to be
undertaken. The majority of long-listed subprojects were ranked to have high priority, and the
“short-list” of high priority subprojects was still relatively “long”.
397. Based on the outputs of the breakout groups, a conceptual project outline design
framework was prepared to group the subprojects into the following key components:
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I - Institutional Development and Capacity Building
II – Watershed Management
III – Infrastructural Development
IV – Indigenous People Development
V – Feasibility Studies.
398. Component V was a grouping of generally large-scale, complex subprojects that were
considered to be outside the capacity of the Consultant within the constraints of technical
expertise, time and budget in the PPTA contract—but for which feasibility studies and
designs could be prepared during ARBIWRMP implementation, for possible implementation
under a later phase of the project or under other projects.
4.4.4

Ranking of Long-listed Subprojects

399. Before the Inception Workshop the subproject evaluation criteria and scoring matrix
(Table 4.1) was used by both DENR regional offices and, in the case of Region XIII,
provincial LGUs and regional offices of NCIP and DPWH, to assess the long-listed potential
subprojects. The ranking is summarized in Table 4.2; the table also shows the assessments
by the stakeholders participating in the breakout sessions of the workshop.
400. Although the rankings were not strictly comparable between the regions, and between
the pre-workshop and during-workshop evaluations, it was assumed for the purpose of
selecting a short-list of subprojects for the project that subprojects with at least one 1 to 3
ranking had the highest priority, and these are listed in Table 4.3.
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Table 4.2: Evaluations of Long-listed Potential Subprojects
Ref.

Subproject Name

Scoring Prior to Inception Workshop
DENR Region XI
2
Score
Rank

A. Institutional, Integrated Water Resources Management
A1
Agusan River Basin management coordination development (incorporating
A2)
A4
Establishment of data banking and GIS-based decision support system
B. Water Resources/ Infrastructure Development
B1
Ojot multi-purpose hydroelectric dam (Region XIII)
B1b
Tagongon multi-purpose hydroelectric dam in Padi-ay, Sibagat, Agusan
del Sur
B1c
Bugabos River hydroelectric dam in Butuan City
B1d
Talacogon (Adgaoan River) multi-purpose hydroelectric dam
B2
Implementation of Taguibo River water management plan (Region XIII)
B3
Water supply facilities for Bayugan, Trento, Patin-ay and Magallanes
(Region XIII)
B4
Implementation of Agusan Marsh water management, water supply and
solid waste management
B5
Desiltation of Nabok River (Region XI), and impact on downstream
B6
Improvement of water supply for Nabunturan, Compostela Valley Province
C. Health and Sanitation
C1
Development of Butuan City sewerage system
C2
Integrated Health Development
D. Water Quality Management, Pollution Control
D1
Upgrading of existing laboratory facilities in each region
D2
Included in A1 (Implementation of inter-agency water quality management)
E. Drainage, Flood Control
E1
Butuan City drainage system
E2
Implementation of drainage, waterways and flood control systems for
whole basin, including San Francisco
E3
Deleted (Implementation of drainage and flood control systems for upper
basin municipalities – Region XI)
E4
Installation of riverbank protection structures in the middle and lower basin
to include Veruela, Magallanes, Butuan – Region XIII
E5
Installation of flood warning and forecasting system basin wide
E6
Mainstreaming of disaster risk management measures at community level

100

1

1

Region XIII
Average Average
3
Score
Rank

Ranking during
Inception Workshop
4
Region XI
Region XIII

94

1

1

94

1

1

75
92

5
1

5

83

3

5
1
1
1

84

3

2

76

5

80

4

86

3

84

3

91

2

80
81

4
4

1
2
2
1
14
13

3

1
2
10

81

3

2

86
75

2
5

1
2
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Ref.

Subproject Name

Scoring Prior to Inception Workshop
DENR Region XI
Score
Rank2

1

Region XIII
Average Average
3
Score
Rank

Ranking during
Inception Workshop
4
Region XI
Region XIII

(CBDRM)
F. Solid Waste Management
F1
Deleted (Implementation of pilot organic fertilizer and biogas facilities in
12
Butuan City, Nabunturan and San Francisco)
F2
Development of cluster sanitary landfills in upper, middle and lower basin
80
4
9
H. Watershed Management, Forestry Development, Environment
H1
Watershed management
88
2
3
H1a
Integrated forest protection and development (Upper Agusan River water
100
1
6
rehabilitation – Municipalities of Maragusan and New Bataan)
H1b
Integrated forest protection and development (Manat Riverbank
100
1
7
rehabilitation and dredging – Municipality of Nabunturan)
H1c
Integrated forest protection and development (Logum River water
100
1
8
rehabilitation – middle basin, Municipality of Laak)
H4
Development of environmental code for Compostela Valley Province
5
I. Protected Areas Management
I1
Updating of protected area management and biodiversity plans
96
1
87
2
4
(Maragusan - Region XI)
Note: For Region XIII, included in B4
J. Indigenous Peoples
J1
Preparation of ADSDPP for all/14 ancestral domain areas in ARB
84
3
11
(incorporating J2)
J1b
Implementation of ADSDPP of Veruela, Loreto, Rosario, San Luis,
Talacogon, and Esperanza, all in Agusan del Sur
K. Feasibility Studies
K1
Butuan City major port and Agusan River riverine project
84
3
K2
Study for the establishment of special economic zones in basin with
79
4
emphasis on ecotourism
Notes: 1. Based on compilation of evaluations by DENR XIII; LGUs of Agusan del Sur, Agusamn del Norte, Butuan City; and DPWH XIII and NCIP XIII.
2. Rank 1: score range 95-100; Rank 2: score range 90-94; Rank 3: score range 85-89; and so on.
3. Based on average of rankings from evaluations by each agency.
4. Based on actual scores, not ranges as in note 2.
Source: PPTA Consultant, based on results of evaluations by stakeholders.
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Table 4.3: Priority Ranked Potential Subprojects
Ref.

Subproject Name

Remarks

A. Institutional, Integrated Water Resources Management
A1
Agusan River Basin management coordination Considered to fundamental to adopting IWRM
development (incorporating A2)
principles; should be included in the short-list
A4
Establishment of data banking and GIS-based
Considered to be essential for providing knowledge on
decision support system
which to base decisions; should be included in the
short-list
B. Water Resources/ Infrastructure Development
B1b
Tagongon multi-purpose hydroelectric dam in
Outside the capacity of the Consultant within the
Padi-ay, Sibagat, Agusan del Sur
constraints of technical expertise, time and budget in
the PPTA contract—but for which feasibility studies and
B1d
Talacogon (Adgaoan River) multi-purpose
designs could be prepared during ARBIWRMP
hydroelectric dam
implementation, for possible implementation under a
later phase of the project or under other projects
B2
Implementation of Taguibo River water
Can be addressed by watershed management
management plan (Region XIII)
interventions
B3
Water supply facilities for Bayugan, Trento,
Supply of potable water is a basic need; should be
Patin-ay and Magallanes (Region XIII)
included in the short-list
B4
Implementation of Agusan Marsh water
Agusan Marsh is a biodiversity site of international
management, water supply and solid waste
importance; should be included in the short-list
management
B5
Desiltation of Nabok River (Region XI), and
Mining and other operations in the Naboc subimpact on downstream
catchment is a major cause of deteriorating river water
quality; should be included in the short-list
B6
Improvement of water supply for Nabunturan,
Supply of potable water is a basic need; should be
Compostela Valley Province
included in the short-list
C. Health and Sanitation
C1
Development of Butuan City sewerage system
Could be considered as part of alleviating drainage
problems in Butuan City, but cost will be high
C2
Integrated Health Development
Outside the capacity of the Consultant within the
constraints of technical expertise, time and budget in
the PPTA contract—but for which feasibility studies and
designs could be prepared during ARBIWRMP
implementation, for possible implementation under a
later phase of the Project or under other projects
D. Water Quality Management, Pollution Control
D1
Upgrading of existing laboratory facilities in
Accurate measurements of water quality are essential;
each region
should be included in the short-list
E. Drainage, Flood Control
E1
Butuan City drainage system
Butuan City suffers from frequent flooding; should be
included in the short-list
E2
Implementation of drainage, waterways and
Could be considered for inclusion in a drainage
flood control systems for whole basin,
subproject
including San Francisco
E4
Installation of riverbank protection structures in Could be considered for inclusion in a drainage
the middle and lower basin to include Veruela,
subproject
Magallanes, Butuan – Region XIII
E5
Installation of flood warning and forecasting
Could be considered for inclusion of upgrading of
system basin wide
hydrological network, if existing systems are
inadequate
E6
Mainstreaming of disaster risk management
Could be considered for inclusion in institutional
measures at community level (CBDRM)
development activities
H. Watershed Management, Forestry Development,
Environment
H1
Watershed management
H1a
Integrated forest protection and development
(Upper Agusan River water rehabilitation –
Municipalities of Maragusan and New Bataan)
Due to the impact of development in the upper basin,
H1b
Integrated forest protection and development
these components should be included in the short-list
(Manat Riverbank rehabilitation and dredging –
Municipality of Nabunturan)
H1c
Integrated forest protection and development
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Ref.

Subproject Name

(Logum River water rehabilitation – middle
basin, Municipality of Laak)
I. Protected Areas Management
I1
Updating of protected area management and
biodiversity plans (Maragusan - Region XI)
Note: For Region XIII, included in B4
J. Indigenous Peoples
J1
Preparation of ADSDPP for all/14 ancestral
domain areas in ARB (incorporating J2)
J1b
Implementation of ADSDPP of Veruela, Loreto,
Rosario, San Luis, Talacogon, and Esperanza,
all in Agusan del Sur
K. Feasibility Studies
K1
Butuan City major port and Agusan River
riverine project

K2

Study for the establishment of special
economic zones in basin with emphasis on
ecotourism
Source: PPTA Consultant.

4.4.5

Remarks

Agusan Marsh is a biodiversity site of international
importance; should be included in the short-list

IPs are stewards of the natural environment; should be
included in the short-list

Outside the capacity of the Consultant within the
constraints of technical expertise, time and budget in
the PPTA contract—but for which feasibility studies and
designs could be prepared during ARBIWRMP
implementation, for possible implementation under a
later phase of the Project or under other projects
Could be included in interventions for the Agusan
Marsh

Selection of Short-list of Subprojects for Appraisal under PPTA

401. With reference to the evaluation rankings and outcome of the Inception Workshop as
described above, the selection of a short-list of high priority subprojects that were within the
capacity of the Consultant to appraise and to prepare outline designs under the PPTA was
based on a consideration of the following factors:
There has so far been an uncoordinated approach to river basin management in
the Agusan basin due to the lack of a coordinating mechanism between upstream
and downstream parties—development has been largely piecemeal, without
reference to the linkage between the effect of upstream developments on
downstream water users. The PPTA should seriously address this weakness by
injecting key elements of IWRM. The short-listed projects should be guided by the
principle that activities and interventions within a basin affect all other components
of the basin thus requiring careful consideration of the interrelationships and
linkages between the effects of developments upstream on downstream water
users, and vice versa. For example, lack of economic opportunities downstream
may lead to encroachment upstream.
Upland watershed protection measures should be a priority considering that the
impact of extractive activities such as logging and mining have a detrimental effect
on water quality and water management downstream.
The traditional culture, knowledge, and technology of upland dwellers, especially of
IPs, should be actively considered for designing programs for the planting of
indigenous species, adopting local methods, and providing sustainable livelihood
alternatives. Indigenous knowledge, systems and practices and IPs’ role in
watershed management should be investigated, and also alternative livelihood
options that are compatible to sustainable resource use and management in the
watershed.
Biodiversity should be an important consideration in the overall project design,
especially in the upland and marshland, so that resource use and management are
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in rhythm and harmony with nature.
Environmental sustainability should emphasize social justice and
responsibility within the legal system of resource use within the ARB.

social

Mining is an important economic activity, and in Compostela Valley it is generally
encouraged by the LGUs. This makes imperative a wider and thorough
consultation process with other key stakeholders such as communities and IPs
directly affected by mining. It is clear that many are engaged in mining for lack of
other livelihood options, and the economic effects in mining areas can also be
observed (e.g., better housing, increased commercial activities in business
centers). The PPTA should look into the appropriateness and sustainability of the
priority subprojects vis-à-vis mining as a key (and still expanding) source of
livelihood for local population and revenues for the LGUs.
Subproject readiness status, whether feasibility studies have been carried out or
implementation plans are available.
402. Considering the above factors, the short-list of priority subprojects for appraisal and
outline design under the PPTA is shown in Table 4.4.
403. Because of time, budgetary and logistical constraints, it was necessary for some of
the subprojects with units located in several different locations in the basin (such as
municipal water supply) to concentrate field investigations and outline design work on a
representative selected sample as case studies, and then if feasible extrapolate costs and
benefits for the remainder.
Table 4.4: Short-list of High Priority Subprojects for Appraisal under PPTA
Subproject/ Main Components
1) Upper basin integrated watershed
management, consisting of:
– Upper Agusan River watershed
rehabilitation (H1a)

Location

Additional Components

Maragusan and New Bataan
municipalities

– Mine tailings ore leachate
ponds

– Manat sub-watershed
rehabilitation (H1b)

Nabunturan municipality

– Mine tailings ore leachate
ponds
– River dredging

– Logum and Baobo watershed
rehabilitation (H1c)

Mid basin: Laak (Comval) and
Veruela (Agusan del Sur)
municipalities

Rehabilitation of Naboc river
sub-catchment/ mitigation
measures to address pollution
caused by gold mining in
Diwalwal (B5)

Monkayo municipality, Comval

– Mabatas mine tailings dam
– River dredging (5 km)

3) Conserving biodiversity in the
Agusan Marsh Wildlife Sanctuary
(I1)

Agusan Marsh

– Eco-tourism
– Solid waste management
– Rainwater catchment/ water
supply
– Sanitation

4) Implementation of ADSDPP in a
pilot site (J1, J1b)

Compostela Valley

5) Improvement of municipal water
supply systems (B3, B6)

Towns in Agusan del Sur, Agusan
del Norte and Comval provinces

6) Implementation of updated Butuan
City drainage master plan (E1)

Butuan City

7) Upgrading of hydrological
monitoring network and database

Basin wide

2)

Possible development of a
flood warning system
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Subproject/ Main Components
(A4)
8) Upgrading of regional laboratory
facilities (D1)

Location

Additional Components

Basin wide

9) Development of Agusan River
Basin water management
cooperation mechanism (A1)

Basin wide

10) Institutional strengthening and
capacity building

Basin wide

– Information and
communications technology
systems development
– Disaster risk management

Note: * References in brackets refer to original subproject long-list.
Source: PPTA Consultant.

404.

Figure 4.4 shows the relationship between the subprojects.
Figure 4.4: Relationship between Subprojects
Institutional
strengthening and
capacity building

Development of Agusan River Basin
water management coordination body

Improvement of
Butuan City
drainage

Indigenous
peoples
development
Watershed
rehabilitation
in priority
watersheds

Conserving
biodiversity in
the Agusan
Marsh Wildlife
Sanctuary
Improvement of
municipal water
supply systems

Upgrading of hydrological monitoring network and database, and regional

laboratory facilities

Source: PPTA Consultant.
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4.5

STAKEHOLDER CONSULTATIONS AND FIELD SURVEYS
4.5.1

Stakeholder Consultation Program

405. In order to provide primary data for stakeholder analysis, subproject appraisal and
overall project formulation, stakeholder consultations and field surveys were carried out.
406. Stakeholder consultations were initiated and led by the Consultant’s participatory
planning specialists together with the social development specialist, in close cooperation with
the DENR regional offices, LGUs, relevant government technical agencies, NGOs and civil
society. The main activities were key informant interviews (KII), focus group discussions
(FGD) and workshops; major events such as workshops were held after approval by ADB of
terms of reference (TOR) and cost estimates. Consultations held to date are shown in Table
4.5.
407. Stakeholder analysis considered the individuals, groups, and organizations that may
influence or be affected by the proposed subprojects in the entire basin. Analysis involved
identification of key stakeholders to determine their interests and assesses their resources,
capacity, and mandates. Because river basin issues are complex, opportunities for
partnership with other projects, programs and organizations were also looked into as key
components in subproject preparation. The composition of stakeholder groups in the
prioritized subprojects include the potential borrower, EA, other government agencies,
NGOs, private sector representatives, religious organizations, beneficiaries, and
donor/partner agencies, indigenous peoples, women and vulnerable groups, community
based organization, local government officials and national agencies.
Table 4.5: Stakeholder Consultations
No.

Activity

Date/
Schedule
(2010)
16-19
Feb
3-4 Mar

Location

Purpose/ Focus/Scope

1

Key informant
interviews (KII)
Inception Workshop

Basin wide including
Agusan Marsh
Davao City

Key informant
interviews
Workshop

2-12 Mar

Compostela Valley

Initial meetings with LGUs, indigenous people in
Agusan Marsh
Identification of key issues in ARB, and determination
of subproject short-list
LGUs, indigenous people

25 Mar

Nabuntaran

Watershed management issues in Compostela valley

Key informant
interviews
Focus group
discussions and KIIs
Workshop for Agusan
Marsh (first iteration)

27-31
Mar
31 May

Davao City, Comval,
Agusan del Sur
Patin-ay

NGOs, barangay and municipal officials

1 Jun

Patin-ay

7

Workshops for three
priority watersheds

2-3Jun

Nabuntaran

8

Workshop for Naboc
watershed

4 Jun

Nabuntaran

9

Community
(barangay) level
consultations for
watershed

7-11 Jun

Nabunturan, New
Bataan, Compostela,
Maragusan, Laak,
Veruela and

2
3
4
4
5
6

Institutional issues concerning Patin-ay water supply;
stakeholder endorsement
Updating Agusan Marsh Wildlife Sanctuary
Management Plan (2006-2010), identification of
subproject priorities, stakeholder endorsement,
stakeholder roles for implementation
Site specific validation of identified project areas in
Manat, Upper Agusan and Logum-Baobo subcatchments based on prepared GIS maps; watershed
project acceptability;
indicative plan and investments
Identify appropriate watershed activities for Naboc
sub-catchment;
“strategize” mining activities in the Mt. Diwata
Reservation; explore financing mechanism and
institutional arrangements for subproject
implementation
To expand local consultation on the proposed subprojects
To validate output of the watershed-level
consultation workshops held 2-4 Jun
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No.

Activity

Date/
Schedule
(2010)

management

Location

Monkayo
municipalities

10

Consultation
workshop on priority
watersheds’ spatial
and resource
information

10 Aug

Nabunturan

11

FGDs to update the
Agusan Marsh
Widlife Sanctuary
Management Plan
(second iteration)
Workshop to present
proposals to PAMB

17 Aug
18 Aug
19 Aug
23 Aug

San Francisco
Talacogan
Bunawan
Loreto

25 Aug

Loreto

13

Workshop on interLGU cooperation for
basin water
resources
management

27 Aug

Davao

14

Consultation and
validation workshop
on proposed
watershed
management
subprojects

27 Sep
28 Sep
29 Sep
30 Sep

New Bataan/
Compostela (Upper
Agusan)
Monkayo (Naboc)
Laak (Logum-Baobo)
Nabunturan (Manat)

15

Nabunturan water
supply stakeholder
consultation

30 Sep

Nabunturan

16

Butuan City drainage
stakeholder
consultationm

5 Oct

Butuan City

17

General Consultation
Workshop for the
Dissemination of the
Draft Final Report

25-26
Nov

Davao City

12

Purpose/ Focus/Scope

To prepare a more detailed sub-project proposals
To assess social acceptability of the proposed subprojects
To actively involve stakeholders, particularly the
DENR and LGUs, in the validation and update of onthe-ground spatial and resource information.
To validate the 2003 land cover map of the four (4)
priority watersheds and identify where significant
changes might have occurred.
To overlay the completed and on-going watershed
development projects onto the validated land cover
map.
To map the Protected Area occupants in the AMWS.
To prepare an indicative resource map of the AMWS
through participatory methods.
To present the components of the sub-project which
are also the updates on the AMWS Management Plan,
and to get the endorsement of the PAMB.
Review and reaffirm institutional commitments of key
LGUs within the Agusan River Basin to participate
and partner with national and regional technical
agencies in the sustainable management of the
ARB;
Identify possible river-basin wide
cooperation/partnership arrangements between key
LGUs and national/regional technical agencies, for
the implementation of the ARBIWRMP; and
Develop an action plan towards the formalisation of a
river-basin wide cooperation/partnership agreement
for the ARB.
Present the specific components of the watershed
and water resources management subprojects for
validation with key stakeholders;
Identify potential safeguard issues/adverse impacts
(especially on marginalised sectors) and discuss
proposed safeguard measures to address these; and
Gather the endorsement of key stakeholders of the
proposed subprojects.
To present and validate the proposed water supply
sub-project design with key stakeholders from the
Nabunturan Water Board, municipal LGUs of
Nabunturan and Montevista, barangay LGUs of target
barangays, and representatives of affected
communities.
Reaffirm the commitment from the city government
to accept the proposed Butuan City Drainage
System subproject;
Assess the acceptability of the proposed subproject
to residents, communities and businesses as far as
they would be affected by the physical works of the
subproject; and
Agree on the steps on how to continue the
subproject.
To review and reach an agreement on the
subproject outline designs and implementation
arrangements as presented in the DFR; and
To list down and document suggestions for any
adjustments and refinements to the project design
and its implementation program for incorporation in
the Final Report.

Source: PPTA Consultant.
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4.5.2
408.

Stakeholder Consultation Methodology

Preparatory activities. Preparatory activities included the following:
i.
ii.

iii.
iv.
v.
vi.

vii.
viii.

Courtesy calls to LGUs (province, municipal and barangays), local DENR
offices.
Consultation meetings with target-beneficiary-clients and affected persons,
particularly the poor and women’s group that will be affected by the proposed
subrojects.
Present detailed plan and policies to target-beneficiary-clients and other
stakeholders for comments and suggestions.
Finalize selection criteria with target-clients eligible for the proposed
subprojects.
Prepare community consultation plans with stakeholders involved in the
subprojects.
Documentation and profiling of stakeholders involve in the planning processes
specifying the name of the group, interest and perception of problems and
resources including their mandate.
Collection and review of secondary data.
Preparation of Detailed Design/Plan for Stakeholders’ Consultations—this
included scoping of key stakeholders per sub-project, stakeholders’ analysis.

409. Primary data gathering/ actual consultations. Primary data gathering and actual
consultations included the following:
i.

ii.
iii.
iv.
v.
vi.

Documentation and profiling of stakeholders involved in the implementation
process, specifying the name of the group, interest and perception of
problems and resources, including their mandate in the basin.
Conduct of FGDs with target beneficiaries (direct and indirect)—communities,
women, IP groups.
Key Informant Interviews with NGOs, LGUs, NGAs, and others identified
during stakeholder analysis.
Consolidation and analysis of Issues and concerns per stakeholder per subproject.
Generation of options and recommendations to address major issues and
concerns.
Conduct of stakeholders’ workshop to:
o develop framework for community participation,
o participatory monitoring and evaluation framework,
o capacity development program for increasing effective participation of
target communities (women, IPs, rural poor).

410. Key tools/methods. Some key tools to be used in the process of consultations
included among others the following:
Strengthening participation for development results workshops: Two workshops
were specified in the PPTA TOR, the first of which was the inception workshop
which yielded the short-listing of subprojects for inclusion in the PPTA. The
second workshop will be held on 25-26 November to dissemeninate the project
design to keey stakeholders.
Key informant interviews: A series of one-on-one interviews was conducted to
collect information from a wide range of people who have in-depth knowledge of
selected issues and concerns in the basin.
Focus groups discussions: A group interview, conducted with participants from
various groups such as the technical working group, with membership from the
DENR of both regions and provinces. This methodology helped the PPTA team
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understand the feelings, attitudes, and perceptions of the stakeholders about the
master plan, and the terms of work and outputs of the PPTA. This was an entry
point to the socio-economic survey that was conducted.
Participatory learning and action: A wider arrangement of participatory methods
of participation, such as community meetings and plotting activities to identify
priorities, and channel learning and action—particularly for illiterate and semiliterate groups in the basin.
Design and monitoring framework (DMF): The inception workshop was a
reference used to arrive at an agreement to prioritize problems in the subprojects,
and designing elements for planning and monitoring the components of the
subprojects.
Participatory monitoring and evaluation: A series of participatory methods used to
enhance learning of the community and increase their ability to assess and
improve ongoing development efforts in the basin.
4.5.3

Stakeholder Analysis

411. Extensive consultations and meetings with various stakeholders were conducted in
the course of the identification and development of the various subprojects prioritized for
ARBIWMP. These consultations served as a basis for preparing the initial project design and
monitoring framework for ARBIWMP. The consultation and meetings were necessary
processes, especially considering the numerous stakeholders with conflicting interests in the
Agusan River Basin and the complex governance structure, for the support and enabling
mechanisms involved in the management and protection of the area. The consultations and
meetings resulted in consensus or agreements on common issues, concerns and problems
affecting the river basin and the suggested solutions in solving them.
412. The consultation process involved national agencies, local government policy and
decision makers and community stakeholders, including indigenous peoples’ groups. The
consultations mapped out the different stakeholders with their respective interests and the
structure of the inter-related problems and concerns.
413. Summary results of stakeholder analysis based on the series of consultation
workshops/dialogues so far conducted are shown in Table 4.6.
Table 4.6: Stakeholders Analysis - Agusan River Basin
Stakeholders

Stakeholders’
interest

Indigenous Peoples

Ancestral domain

Farmers/ fishermen

Agriculture
production/
livelihood

Perceived Problems
Lack of capacity to
effectively manage
and implement the
ancestral domain
plans
Limited alternative
sources of livelihood
Poverty
Tenure conflicts
Reduction in
production
capacities due to
deterioration in land
and water resources
Illegal activities
such as kaingin,
timber poaching,
water pollution and

Resources
Ancestral
domain

Mandate
Pre and prior
informed
consent over
ancestral
domain

Compliance with
proper land and
water resource
use
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Stakeholders

Small Scale Miners

National
Government

Line agencies

Local Governments

Barangay
governments

Stakeholders’
interest

Sustainable
income source
Livelihood
source

Peace and
security
-Sustainable
development
DENR – natural
resource
protection and
management
DOH – health
services
NCIP – ancestral
domain
management

Service
delivery
Effective local
governance
Additional
income to
communities
and local
coffers

Service
delivery
Peace and
order

Perceived Problems

Resources

illegal fishing
activities
Unsustainable
mining practices
and lack of
alternative livelihood
undertakings
Pollution
Siltation
Uncoordinated
management
programs
Limited resources
Limited institutional
capacity in
coordinating
management,
protection, and
enforcement of
policies
Limited capacity in
arresting
Biodiversity
Deterioration
Cultivation of
Protected
Forestland
Limited capacity in
managing natural
resources
Lack of technical
and financial
resources to
implement SWM
program
Limited enforcement
of national policies
and land use
management,
especially land
conversion and
encroachment
Boundary conflicts
and lack of
coordination
Lack of SWM
program and final
solid waste disposal
facilities
Control of inmigration to forest
and protected areas
Limited capacity in
maintaining peace
and order situation
Limited resources
Insurgency and
peace and order
Limited capacity in
effective local
governance
Limited capacity in
enforcing local

Mandate

Compliance with
mining
standards

Technical
capacity
managing
natural
resources
Available
human
resource
support
Policy and
enabling
support

Protection,
management
and
rehabilitation of
natural
resources
Facilitation of
Indigenous
Peoples’
Program or
Ancestral
Domain (NCIP)
Provision of
social services

Internal
revenue
allotment
Policy/local
legislation

Promotion of
general welfare
of the
constituents

Barangay IRA
Local policies/
ordinances
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Stakeholders

Stakeholders’
interest

Various local
communities

Disaster
preparedness
Livelihood
sources

Non- government
organizations

Development
facilitators in
various issues,
programs and
initiatives within
the river basin
Intervention/
management
project of
Agusan Marsh
Wildlife
Sanctuary
Benefits from
revenues due
to farming,
mining and
forest products
and facilities
Access to basic
social services

Women’s groups

Perceived Problems
ordinances and
laws
Limited capacity in
delivering social
services and
poverty reduction
programs
Drug addiction
Unsustainable
farming practices
Unregulated timber
harvesting
Engagement in
illegal mining
Inadequate school
facilities/ buildings
Inadequate
environmental
training/ technology
Lack of Information
(environmental
knowledge)
Lack of awareness
on environmental
laws
Inadequate water
facilities
Contribution in
pollution water
through improper
solid waste and
sanitation
management
Low awareness on
the importance of
watershed
management
Siltation/ soil
erosion/ landslides
Affecting farming,
wildlife natural
habitation

Lack of alternative
livelihood
opportunities (for
IPs and SSM)
Production
Waterborne
diseases due to lack
of potable water in
Agusan Marsh
Lack of potable
water
Health facilities in
barangays around
Agusan Marsh
Unstable peace and

Resources

Mandate

Strength to
mobilize
network of
resources

Not applicable
but has strong
influence in
doing
community
based activities
around the basin

Organized
groups with
membership
and network
Agencies of
government
and nongovernment
working in
Regions XI and
XIII

Not applicable
but has the
potential to work
with a network
of women
organizations for
resource
mobilization and
project
implementation
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Stakeholders

Faith based
organizations

Academe

Stakeholders’
interest

Spiritual and
value formation
for
environmental
protection
Community
and family
support for propoor projects
such as health,
education and
women’s and
children
protection
Scientific
research and
academic
agenda for
students,
faculty and
community
development

Perceived Problems
order
Prostitution
Child abuse
Rampant use of
Illegal drugs
Sanitation and
waste disposal
problems
Lack of
transparency in the
bidding process of
the Mining
Reservation Area
(MRA)

Resources

Mandate

Flock and
faithful
advocated to
help in the
solution of
issues and
problems of the
basin

Not applicable

Unprotected
watershed
Siltation, soil
erosion and
landslide
Illegal transport of
ore
Water
pollution(mercury
and cyanide)

Scientific
researches,
publication and
community
extension work
Program on
environmental
education
(included under
watershed
rehabilitation
and protection)

Not applicable
except for their
influence to
advocate based
on academic
research output
and publication
that can be used
as reference for
public lecture
and education
for and about
the protection of
the Agusan
Marsh and
watershed
areas.

Conversion of forest
areas into plantation
Political influence
Contributions to biodiversity loss
Pollution
Siltation
Landslide

Corporate
funds that can
be tapped for
social
responsibility

Plantation
owners/corporations

Economic
Stability
Income
Job creation

Mining corporations

Economic
security
Job creation

Business / Investors
and community
entrepreneurs

Opportunities
for
investments
derived from
forest
products and
mines

Unstable supply of
energy
Peace and order
Lack of skilled
labor

Grant and
loan funds

Partner/ donor
agencies

Sustenance of
development
assistance

Mechanism for
coordination
among government

Technical and
financial
network

Efficient
extraction of
mineral
resources
Not applicable
but they can be
tapped as
development
drivers for
market based
investments
and
opportunities,
including
corporate
social
responsibilities
Not applicable
but they can
focus
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Stakeholders

Stakeholders’
interest
Opportunities
for expansion
of programs
and services

Perceived Problems
agencies (national
and LGUs) to
manage and
address basin wide
issues

Resources

Mandate
assistance on
the following:
- advocacy
- technical and
project based
funding
- grant / loan
facility

Source: PPTA Consultant.

4.6

SOCIOECONOMIC SURVEY AND RAPID RURAL SYSTEM APPRAISAL

414. The process of social assessment also supported data gathering for the technical
components of the project. The instrument had three parts: (1) an RRSA component
designed to give a comprehensive overview of river basin, subproject and marsh/forest
recovery opportunities and constraints, and (2) a socio-economic survey (SES) to identify
specific data on site conditions needed to validate proposed subprojects and identify and
design support projects, and (3) focus group discussions on gender and development, and
specific concerns as these relate to sub-components.
415. Aside from validating and providing information on social acceptability and willingness
to pay for proposed subprojects that require economic and financial rates of return, data
gathered were a basis for identifying possible initiatives that are likely to raise household
incomes in the community by supporting alternatives to the unsustainable use of resources,
manage identified issues such as mining and tree plantations, revitalize marsh area and
replenish and expand the forest cover in sub-watersheds.
416. Ateneo de Davao University (ADDU) through the Social Research Training and
Development Office (SRTDO) was commissioned to do the socio-economic household
survey as well as the rapid rural system appraisal. A total of 24 field interviewers from
ADDU, National Commission on Indigenous Peoples (NCIP)-Comval and DENR foresters
composed the research team that administered the survey questionnaires prepared by the
PPTA Consultant.
417. The DENR Region XI representative and contact person for Region XI in coordination
with the PPTA Consultant point person helped the ADDU team in identifying areas for the
locale of study. The samples were then proportionally allocated to these areas.
418. Orientation and training was conducted before the field work activity which was done
during the second and third weeks of June 2010. Data processing followed after the data
gathering period.
4.6.1

Socio-economic Survey

419. The socio-economic household survey of the different sub-projects was conducted to
generate empirical and baseline information on the socio-economic conditions in the river
basin for the different sub-components to aid in the appraisal of the feasibility of each
subproject. The sectors covered were water supply, watershed management, drainage,
Agusan Marsh and ancestral domain. A mix of quantitative and qualitative tools was used to
establish the socio-economic and sectoral profiles of the subproject sites. Full results of the
survey are given in Volume 8.
420.

In addition to household profiles for the subprojects, various cross-tabulations were

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

123

produced to aid economic and financial analysis, gender, health, sanitation and poverty and
social assessment.
421. For the water supply sub-component, the survey covered the different water supply
service areas of Compostela Valley and Agusan del Sur. It included a basic socio-economic
and technical profile (e.g. water and sanitation, solid waste management among others) of
selected municipalities. The household survey was conducted among 801 households from
the three case study water supply service areas (Table 4.7). The sample was proportionally
allocated in the selected barangay of Nabunturan/Montevista in Compostela Valley (267 HH)
as well as in Esperanza and Prosperidad in Agusan del Sur.
422. The survey for drainage provided the results of the flood damage in Butuan City
where flooding is experienced. The survey included the conduct of 271 HH interviews in
selected urban and rural barangay, as well as 50 commercial and business establishments
and institutions in the city.
423. Profiling of identified communities identified under the ancestral domain subcomponent was conducted among 315 households in selected municipalities of Compostela
Valley and Agusan del Sur. Likewise, another set of data was gathered in identified subwatershed areas and selected communities along Agusan Marsh.
Table 4.7: Sampling Distribution of Socioeconomic Survey
Sub Components
Water Supply

Butuan City Drainage
Ancestral Domain

Watershed

Agusan Marsh

Location
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Nabunturan/ Montevista, ComVal
Prosperidad/Patin-ay, Agusan del Sur
Esperanza, Agusan del Sur
Households
Commercial/business establishments
Montevista, Compostela, Maragusan, New
Bataan – Compostela Valley
Veruela and Sta Josefa – Agusan Sur
Upper Agusan
Laak
Monkayo
Nabunturan
Bunawan
La Paz
Loreto
San Francisco
Talacogon

Sample HHs
271
271
271
271
50
315

267

273

Source: Ateneo de Davao Univesity.

4.6.2

Rapid Rural System Appraisal

424. Rapid rural systems appraisal (RRSA) was used as an assessment and planning tool
for the upper part of the basin (RRSA reports are in Volume 7). This was a multidisciplinary
exercise involving a mix of techniques best suited to allow for systems analysis or an
integrated, as opposed to a sectoral view, of the proposed subprojects and watershed/river
basin interventions. This also involved stakeholders in analyzing their situation. At the local
level, tools such as transects, resource mapping, trend lines, Venn diagram social networks
supplemented structured and unstructured interviews on farming systems, forestry, sociocultural, water systems, etc. Individuals and sector/agency representatives were also tapped
as key informants. Special concerns such as on gender and special issues were treated
through focus group discussions. As an iterative process, follow up consultations in
coordination with the stakeholder participation team were pursued such as where policy
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issues needed to be brought to the attention of a river basin management mechanism.
425. RRSA was a multidisciplinary field undertaking to provide a fuller profile on natural
resource management in the four priority sub-watersheds of Upper Compostela Valley which
included Manat watershed, Logum (6,433.55 ha), Baobo watershed (8,163 ha) and Naboc
watershed.
426. The data aided in validating specific interventions for these areas. Outputs included
household profiles, socio-cultural conditions, economics, gender and development, forestry,
infrastructure, rural industry, marketing, indigenous knowledge systems, forestry practices,
watershed communities, and such key sectors as mining, protected areas, and
agriculture/agri-plantations ( e.g., rubber, banana and palm oil).
427. Participatory processes undertaken involved communities in the assessment of site
conditions, an opportunity to inform as well as involve people in project assessment and
planning. Key informants were also interviewed and data suggestions from such offices as
the municipal agriculture offices, DENR local offices and local governments as well as
municipal agrarian reform offices were also obtained.
4.7

SPECIAL STUDIES ON MINING, PROTECTED WATERSHED AND BIODIVERSITY
AREAS, AND AGRICULTURE/ TREE PLANTATION DEVELOPMENT

428. The project site spans two regions and three provinces. Uncoordinated development
efforts among agencies and among local government units are acknowledged to be a
challenge to integrated river basin water resource management.
429. Special studies were commissioned for three major areas of concern: (i) mining, (ii)
protected areas and biodiversity, and (iii) agriculture plantations. These studies helped in the
validation of subprojects. More importantly, it is hoped that systematized data for both
Regions XI and XIII will later aid local governments and other agencies in reviewing
development options, harmonizing development efforts and preparing integrated ARB plans.
The special studies were carried out by Caraga State University (see Volume 7 for full
reports).
430. With SES results, RRSA, and primary and various secondary data, the special study
reports provide an overview of the sectoral situation and comparative costs and benefits of
particular plantation crops/economic sectors for a fuller appreciation of development issues
and options relative to competing land uses and development priorities and directions. The
scope of the special study reports and the expected outputs are presented in Table 4.8.
Table 4.8: Special Reports
Topic

Brief Description

Expected Output

1) Assessment of
mining
operations/activities
in Compostela
Valley and Agusan
Sur/Norte

Rapid assessment of mining
operations and activities within the
river basin – the report will
evaluate and assess operational
status of mining in the river basin
including its socio-economic
(livelihood, income and other
social effects) and environmental
(soil, water and biodiversity)
impacts. It will also collect
information on the development
activities undertaken by mining
companies in covered areas at the

Map and list of large and small scale
legal and unlicensed mining projects;
(overlay with land classification map
and with forest cover map for 2 time
periods)
Indicate owners and number of
workers and operational status and
socio-economic and environmental
impacts
Identify and characterize mining in
protected areas
Status of area covered by permittees
List applicant, land area and location
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Topic

2) Inventory of
proposed and
existing protected/
watershed/
biodiversity areas

3) Assessment of
Plantation
Development – tree
plantations under the
Industrial Forest
Management
Agreement and
other instruments, as
well as agricultural
plantations for
rubber, banana,
palm oil, coconut
and others

Brief Description

Expected Output

level of the household, community
and LGUs (barangay, municipal,
provincial level)

of pending mining claim applications
Proposed Minahang Bayan locations
Document output, market flow and
distribution of benefits
Map of proposed existing protected
areas, forest reserves, watershed
areas and other areas as specified in
RA 7942 and its IRR and other
DENR issuances
List and coverage of existing and
proposed plantation sites (IFMA and
tree plantations)
Status - population and economic
activities
List company, location and land area
of industrial tree plantations and of
banana, palm oil, rubber plantations;
existing and proposed; include
contract growing areas
Map location of tree and
agroplantations (overlay with land
classification map and with forest
cover map for 2 time periods)
Development vision and direction of
municipalities vs. banana, palm oil,
rubber, tree plantations
Indicate operational status and
socio-economic (livelihood, income
and other effects on community) and
environmental impacts (forest, soil,
water and biodiversity). Note how
indigenous peoples are benefited or
adversely affected
Determine ratio of extraction and
regeneration in tree plantation
projects; list and location of woodbased processing plants; wood
industry requirements and outputs
Determine extent and concentration
of illegal logging around plantations
Determine annual output of
plantation crops including revenues
at barangay, municipal and
provincial levels
Review of literature; assess
experience (socio-economic and
environmental) of surrounding areas
on plantation establishment – e.g.
North/South Cotabato Davao

To identify and map-out areas
where mining, plantation
establishment will not be allowed

Map out areas where various
plantations have been
established and assess socioeconomic and environmental
impacts (especially in relation to
forests, protected areas, marsh
land, etc.)
Evaluate and assess operational
status of tree and
agroplantations in the river basin
including their socio-economic
and environmental impacts.
Determine plans for plantation
establishment in covered
municipalities (local government
plans, investors, communities)

Source: PPTA Consultant.

4.8

WATERSHED MANAGEMENT INTERVENTIONS

431. Watershed management interventions were determined using an integrated approach
with reference to the problem analysis. Watershed characterization included an assessment
of watershed resources, and the services/functions and identification of the direct and
underlying drivers of watershed degradation and other related idssues and concerns
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

126

432. Proposed sub-project components were based mainly on the issues and concerns
raised and actions proposed during the various stakeholders’ consultation workshops. The
proposed sub-project components are also consistent with the findings from key informant
interviews, reviews of river basin plans, LGU land use and development plans and other
related documents, ocular field assessments, and GIS-assisted analysis of the physical and
biological conditions of the whole ARB and of the priority sub-catchments. In general these
sub-project components are directed toward the improvement of the current biophysical and
socioeconomic conditions of the sub-catchments with direct impacts on the improvement of
the quality of surface water flowing down the Agusan River.
433. The proposed sub-project components consist of policy and institutional development
interventions and ground development interventions. Policy and institutional interventions will
likely encompass the entire basin but its implementation in the beginning will be limited on a
test scale basis in the priority sub-catchments. The proposed ground development
interventions on the other hand will be implemented only in appropriate areas in priority subcatchments where the net potential impacts are most likely to be maximum and positive. The
areas of implementation of ground development interventions were identified using land
cover, slope, elevation and land classification as decision criteria. Each decision was arrived
at through the following procedure:
Step 1: Proposed watershed management interventions were matched with suitable
land cover as follows:
Closed forest, broadleaved
- Protection/Ecotourism
Open forest, broadleaved
- ANR/Enrichment Planting
Open forest, broadleaved (under CBFM) - Timber Production
Other land, cultivated, annual crop
- Agroforestry
Other land, cultivated, perennial crop
- Agroforestry
Other land, natural, grassland
- Reforestation
Other wooded land, shrubs
- Reforestation
Other wooded land, wooded grassland
- Reforestation.
It is assumed that protection is the most suitable intervention for closed/broadleaved
forest since the primary concern is to preserve the pristine condition of the forest. It is
also assumed that this type of forest cover possesses a high level of biodiversity that
offers great potential for ecotourism.
In the case of open forest, broadleaved, ANR/enrichment planting is needed to increase
the plant/floral density in the area.
Agroforestry is deemed suitable for cultivated lands planted to annual and perennial
crops since it is most likely that these areas are occupied by upland farmers/shifting
cultivators. The intervention will enable them to adopt sustainable upland farming
practices to enhance soil and water conservation.
Reforestation/revegetation is considered the most suitable intervention for areas covered
by shrubs and grasses due to the need to bring back the lost forest vegetation cover.
Step 2: In the preliminary iteration the interventions (excluding protection) were limited
to areas with slopes below 50%. It is assumed that an area is less susceptible to
landslide below 50% slope. Based on recent observations, landslides usually occur in
areas of moderate to steep slope and where the soil is deep. Putting additional burden
on these areas such as through planting of trees will in time increase the mass of soil
that will increase its landslide potential. For as long as these areas are covered with
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grass or brushes adequately protected from fire, surface soil erosion will not be a serious
problem.
Step 3: Interventions (excluding protection) were further limited to areas below 1,000
masl. It is assumed that areas above this level are not economically accessible, and in
any case are supposed to be protected as headwaters and for their high biodiversity
value.
Step 4: Interventions (excluding protection) were further limited to forestlands. It is
assumed that interventions are initially limited to forestlands. A&D lands would require a
different set of interventions and financial arrangements.
Step 5: All areas (excluding those under protection), as delineated in the geo-hazard
map, that are susceptible to erosion and landslides were further classified under erosion
control as management intervention. Specifically, areas that are highly susceptible were
recommended for vegetative cum engineering approach while those that are moderately
susceptible were identified for vegetative approach. Likewise, those that are surrounding
streams flowing through areas that are susceptible to erosion and landslides were
recommended for streambank stabilization.
Step 6: In view of ADB loan budgetary constraints, the recommended list of watershed
management interventions were identified as follows:
Forest Land Use Planning (FLUP)—shall be undertaken in the four (4) priority
watersheds during the first year of implementation to provide the necessary
guidelines for implementing the identified proposed watershed management
interventions.
Forest Protection—shall be pursued to preserve whatever is left of the original
closed canopy forests in the priority watersheds.
Rehabilitation of geohazard areas through streambank stabilization, vegetative
approach, and vegetative cum engineering approach to erosion control. All areas
identified for streambank stabilization shall be programmed for implementation
under the project. Further, due to limited funding, only 50% and 30% of the areas
recommended for vegetative approach, and vegetative cum engineering approach,
shall be undertaken, respectively.
Agroforestry—shall be implemented in 50% of the areas recommended for this
scheme, not only to complement the rehabilitation efforts but also to provide
sustainable means of livelihood to the local communities and indigenous people.
Reforestation and Assisted Natural Regeneration (ANR). Shall be adopted under
vegetative approaches whenever applicable. In view of budgetary constraints, all areas
identified for these interventions, including those for Timber Production, shall be set
aside for funding from other sources.
4.9

AGUSAN MARSH
4.9.1

Updating of Management Plan for the Agusan Marsh Wildlife
Sanctuary

434. The methods and tools employed by the biodiversity consultant to achieve the desired
outputs included desk reviews, key informant interviews, informal small group discussions,
FGDs, site visits and consultation workshops. The consultant also attended two PAMB
(Protected Area Management Board) meetings and had extensive consultation with the
PASu (Protectred Area Superindendent) Office as well as with other key officials in the
project site.
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435. The Agusan Marsh Wildlife Sanctuary Management Plan 2006-2010 was subjected to
a preliminary review and assessment by key stakeholders on on June 1, 2010. Further, the
components of the sub-project, which are essentially an updating of the Management Plan,
were also identified; these are:
Species and habitat protection and rehabilitation.
Nature tourism activities and community livelihood.
Communication, education, participation and awareness (CEPA).
Capacity building.
Health, water supply and sanitation.
Community-based solid waste management.
Climate change mitigation and adaptation
436. The proposed components were subjected to a second iteration in August 2010 that
also included a series of FGDs and participatory protected area occupants and resource
mapping. The second iteration generated additional information that further focused the
components of the sub-project, i.e. identification of proposed Strict Protection Zones and
locations of proposed water supply and sanitation facilities. The subproject sub-components
then were then presented to PAMB in its meeting on August 25, 2010 in Loreto, and were
subsequently endorsed.
437. During the course of further developing the sub-components, project management
and sustainable financing was added as a component to ensure the smooth implementation
of the sub-project, and so that activities will continue even after sub-project completion.
4.9.2

Water Supply Assessment

438. The assessment of the existing water supply situation in the Agusan Marsh was briefly
appraised during a field visit to Sitio Kilobidan, which is a floating Sitio of Brgy. San Marcos,
Municipality of Bunawan, on August 12, 2010.
439. Also focus group discussions (FGD) with local officials and representatives from the
Agusan del Sur Provincial Planning and Development Office were made on August 17-19,
2010, to undertake a rapid review of the system through interviews with the barangay
officials and assessment of the LGUs’ readiness and capacity in addressing problems or
complaints related to the availability, quantity and quality of water supply for floating
settlements located within Agusan Marsh.
440. In the assessment of the existing water situation, the following parameters were used
as a basis in the initial evaluation and assessment of the water supply systems:
percent of population having access to safe water supply;
adequacy of available sources and facilities; and
quality of water being supplied as manifested by the incidence of water-related
diseases.
4.9.3

Sanitation Assessment

441. Various methods were used to assess the situation of sanitation in Agusan Marsh,
including review of records, interviews, focus group discussions (FGDs) and site visits.
442. Secondary data review. Data on sanitation, including the local health situation, from
the Provincial Health Office (PHO) of Agusan del Sur was gathered and evaluated.
Sanitation data and information from the municipal level of Agusan Marsh areas and from
other project partners of the province were also evaluated.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

129

443. Interviews with sanitation implementers. The topics discussed in the interviews
included the situation of sanitation in the province and its municipalities, the programs and
projects being implemented, the budget on sanitation, and the challenges and constraints.
Interviews with the regional sanitary engineer of the Center for Health Development (CHD) CARAGA and the provincial sanitary engineer of the PHO Agusan del Sur were conducted.
Interviews with personnel from the municipal health offices (MHO) and local government
units (LGU) of Bunawan, Rosario, San Francisco and Talacogon were also conducted.
Personnel of the provincial planning development office and the municipal planning
development coordinator offices of Talacogon and Loreto were also interviewed.
444. Focused group discussions (FGD). A series of FGDs to identify Agusan Marsh
Wildlife Sanctuary (AMWS) occupants and to carry out resource mapping were conducted in
the municipalities of San Francisco, Talacogon, Bunawan and Loreto, Agusan del Sur during
August 17 to 23, 2010. The proposed sanitation component of the project was discussed
during the FGDs.
445. Site visits. Site visits were made to two communities or sitio where there are clusters
of floating houses: Sitio Panlabuhan of Barangay Poblacion, Municipality of Loreto, and Sitio
Kelobidan of Barangay San Marcos, Municipality of Bunawan. Data regarding sanitation and
the health situation based from direct observation and interviews with residents were
collected.
4.9.4

Solid Waste Assessment

446. The initial scope for an assessment of solid waste management (SWM) was for the
development of cluster sanitary landfills as identified during the Master Plan. However, since
the Philippine Basic Urban Services Project is focusing on SWM in the main urban areas of
Mindanao, it was agreed at a meeting with ADB on 17 May 2010 that SWM studies for the
Agusan basin should shift to conducting an overview of solid waste management for the
basin, and concentrating the detailed SWM studies on the Agusan Marsh to tie in with
proposals for the Marsh under the Global Environment Facility (GEF) co-financing grant.
447. Data on SWM were collected and evaluated for the eight municipalities that have
territory covering parts of the Agusan Marsh in Agusan del Sur Province. Interviews were
held with SWM implementers, and the topics discussed included the programs and projects
being implemented, the budget on SWM, and the challenges and constraints.
448. Field visits and discussion meetings with local government officials, community
leaders, residents and individuals showed huge interest in addressing issues on the
increased volume of solid waste around the marshland. Results of field visits and interviews
by the solid waste management expert indicated that there is a need to intensify existing
community-based practices and initiatives in addressing solid waste disposal and
management. Further, field visits indicated that the LGUs covering the Agusan Marsh are all
using the open dumping system in their garbage disposal. Most of the municipalities
surrounding the basin and the Agusan Marsh practice home grown technology such as
community wrapped and throw disposal system, as well as using segregation as an
approach.
449. The SWM specialist participated in a series of workshops/ focus group discussions
(FGD) to identify Agusan Marsh Wildlife Sanctuary (AMWS) occupants and carry out
resource mapping which were conducted in the municipalities of San Francisco, Talacogon,
Bunawan and Loreto, Agusan del Sur during August 17 to 23, 2010. The proposed
community-based sold waste management component of the Agusan Marsh subproject was
discussed during the FGDs.
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4.10

LOCAL SOCIAL DEVELOPMENT PLAN

450. A Local Social Development Plan supports the watershed rehabilitation and
biodiversity conservation subprojects. It is a cross-cutting intervention which acknowledges
that social, environmental, institutional and biophysical factors are closely linked in resource
management. This was prepared after an assessment of proposed plans and various studies
including rapid systems appraisal of subwatersheds, a socio-economic survey, various
consultation workshops with separate workshops for IPs, key informant interviews and
reconnaissance of target sites for watershed management and biodiversity conservation.
Practitioners and other implementers from the DENR and partners agencies were also
interviewed and consulted (e.g. NGOs, NCIP and LGUs for provincial and municipal offices
on gender, environment, small scale mining, agriculture, etc.).
451. Social preparation for the implementation of various project components such as
watershed management, tailings dam construction, livelihood development and others is
through community organizing (CO). The process supports stakeholder empowerment
through participatory planning, implementation and monitoring which builds a sense of
ownership over project components. It strengthens existing people’s organizations (e.g.
community-based forestry organizations, indigenous people’s organizations, women,
farmers, youth and other organizations) as well as IP and local government structures and
institutions that can be part of project implementation and resource management. The role of
women in project implementation was also highlighted. These aim to increase reach and
effectiveness of strategies, reduce cost, and improve sustainability of subprojects.
452. Community organizing facilitates the institutionalization of mechanisms to analyze and
act cooperatively on pressing issues not only within the direct impact areas of the
subprojects but throughout the watershed, marsh and protected areas. Thus, Community
Organizing harnesses human and institutional resources in pursuit of common goals while
promoting social assessment for better awareness of social issues and their causes. It may
entail advocacy for needed policy reform.
453. Elements of the Local Social Development Plan are IP development, livelihood
development, gender and reproductive health, capacity building and small-scale mining
reform. Community education participation and awareness is tied to ARB-wide social
marketing of the Agusan River Basin.
454. In cooperation with other programs, design elements address key opportunities and
constraints in watershed management and biodiversity conservation—these are: chronic
poverty and lack of sustainable livelihood options with the presence of vulnerable groups,
population growth through migration and high birth rate, changing values and lack of
awareness on watershed issues, pollution and inequity in benefit sharing from resource use,
and lack of capacity to perform devolved functions on resource management by IPs and
LGUs.
4.11

WATER QUALITY SAMPLING SURVEY AND ANALYSIS

455. A one-time water quality sampling and analysis was conducted in June 2010 primarily
to validate and confirm current river basin water quality, and to provide the design basis for
the water supply subprojects. The sampling and analysis provided an updated water quality
of the streams, which were compared with the historical monitoring reports from various
sources.
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4.11.1 River Water and Sediment Sampling
456. Methodology for surface water sampling. Grab water samples were collected from
the Agusan River and some of its tributaries, and analysed for selected water quality
parameters (Table 4.9) by CRL Environmental Corporation, a DENR-accredited laboratory.
Some water quality parameters were measured on-site with the use of portable analytical
equipment, while others were analyzed in the laboratory.
457. Likewise, sediment samples were collected from the same seven stations and
analyzed for mercury. In the absence of the National Standard for mercury in soil or
sediment, the established Canadian standard of 1.0 ppm toxic effect threshold limit was used
for the purpose of this assessment.
458. Weather conditions, time of sampling, flow rate and physical appearance/condition of
the sampling stations were recorded during the sampling event. Suitable amounts of samples
for laboratory analyses were collected, stored in appropriate containers, preserved and
transported on ice before shipping out to the testing laboratories. Sample collection and
analytical procedures prescribed by DENR were adopted.
Table 4.9: Parameters for Surface Water Monitoring for PPTA
Water Quality Parameters
Agusan River
Arsenic
Temperature (on-site)
Cadmium
Color
Chromium (hexavalent)
pH (on-site)
Turbidity (on-site)
Cyanide
Conductivity (on-site)
Lead
Salinity (on-site)
Copper
Dissolved Oxygen (on-site)
Total Mercury
Biochemical Oxygen Demand (BOD)
Total Dissolved Solids (TDS)
Total Suspended Solids

Ammonia as NH3-N
Oil and Grease
Surfactants
Nitrate as Nitrogen
Phosphate as Phosphorus
Phenolic Substances as Phenols
Chloride
Total Coliform

Source: PPTA Consultant.

459. Sampling points. Water quality monitoring stations within the ARB were already
established based from the Agusan Master Plan [ADB, 2008, Annex 2F] and were located
with the use of a global positioning system (GPS) instrument. For this sampling event, there
were seven (7) sampling points for surface water and sediments (Table 4.10). Sampling and
discharge measurement of the six sampling stations were taken over a period of three (3)
days.
Table 4.10: Sampling Points and Coordinates for PPTA Water Quality Survey
Sampling Station
(1) Mouth of Agusan River (Magallanes, Agusan del Norte);
(2) Downstream of Agusan Marsh, along Lake Himbang (Talacogon, Agusan
del Sur);
(3) Downstream of Maputi Creek (San Francisco, Agusan del Sur), which is a
tributary of the Agusan River where an existing small-scale gold mining/
processing plant can be found somewhere in its upstream;
(4) Upstream of the Agusan Marsh (Veruela, Agusan del Sur);
(5) Agusan River after confluence of Naboc River;
(6) Point along Naboc River (Province of Compostela Valley) that is located
near Mt. Diwalwal, a known place for gold mining/ processing.
(7) Manat River 100 m from the confluence of Agusan River at Banlag,
Monkayo
Source: PPTA Consultant.

Latitude
O
9 0’ 37.2”
9O 0’ 50.2”
O
8 28’ 9.21”
8O 28’ 8.57”
O
8 29’ 44.1”
O

8 4’ 0.53”
O
7 49’ 52.5”
O
7 45’ 15.2”
O

7 46’ 25.9”

Longitude
O
125 31’ 28”
O
125 30’ 42.3”
O
125 46’ 11.68”
125O 46’ 14.07”
O
125 58’ 44.3”
O

125 57’ 18.43”
O
126 03’ 02.6”
O
126 5’ 58.5”
O

126 01’ 04.9”
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4.11.2 Water Sampling for the Water Supply Subprojects
460. Groundwater/spring samples were collected and analyzed for each of the water
supply subproject case study systems (Table 4.11). The exact locations were identified and
prioritized in coordination with the existing water works/utility provider in the area. The subproject case studies are located in Nabunturan, Compostela Valley; Prosperidad, Agusan Del
Sur; and Esperanza, Agusan del Sur.
Table 4.11: Parameters for Water Supply Sources Monitoring for PPTA Water Quality
Survey
Water Quality Parameters: Water Supply Sources
pH & temperature (on-site)
Turbidity
Total Dissolved Solids (TDS)
Total Hardness
Total Coliform
Fecal Coliform
Color

Arsenic
Cadmium
Chromium
Iron
Manganese
Lead
Chloride
Nitrate as NO3
Nitrite as NO2
Sulfates
Hydrogen Sulfide
Boron
Total Mercury
Fluoride
Dissolved Silica

Benzene
Pesticides

Source: PPTA Consultant.

4.12

MUNICIPAL WATER SUPPLY

461. Most of the municipalities within the Agusan River Basin are experiencing scarcity in
water supply, despite abundance of fresh surface and groundwater supply. The reasons
include lack of financing sources for adequate infrastructure to tap, treat and bring water from
the sources to the individual households. There is also a lack of technical know-how of the
water supply personnel in the operation and maintenance of water supply facilities and lack
of an effective cost recovery mechanism for sustainable water supply operation for present
and future requirements, particularly for the LGU-run systems.
462. Identification of priority systems. Fourteen (14) water supply subprojects were
identified during the Inception Workshop held on 3-4 March 2010 in Davao City: Bayugan
City (through Bayugan City Water District), Patin-ay (Municipality of Prosperidad), San
Francisco (through San Francisco Water District), La Paz, Esperanza, Veruela, Talacogon,
Loreto, Sta. Josefa, San Luis and Trento all in Agusan del Sur; Las Nieves and Magallanes
in Agusan del Norte.
463. During public consultations with the provincial and municipal government officials of
Compostela Valley held on 26 March 2010, the Municipality of Compostela was added in the
list of water supply subprojects.
464. During the DFR Workshop held on 25-26 November 2010 the towns of Bunawan and
Laak were added to the list, bringing the total number of water supply subprojects to 17.
465. Assessment of the systems. Initial assessment of the first 14 water supply
subprojects was undertaken by the Consultant from March 12 to 25, 2010 to get an overview
of the existing water systems in each of the subprojects through field surveys and interviews

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

133

with local officials in-charge of water supply systems. Emphasis was given to the collection of
the following data: 1) type of management; 2) level of service; 3) service coverage/number of
households with service connections; 4) existing sources and other facilities; 5) treatment
method; 6) existing water tariff; 7) on-going and proposed improvements, if any; and 8)
problems and deficiencies of the system. Some limiting factors, however, were encountered
during the survey such as unavailability of records and inadequate knowledge of the water
supply personnel on the system.
466. Another objective of the field surveys and interviews was to get information if
improvement of potable water supply system is a priority project of the LGUs. The
interviewees from the LGUs or WDs were asked if they were willing to be part of the PPTA
for a possible loan with ADB under ARB-IWRMP. There were interests but these had to be
confirmed through formal expressions of interest from the LGU or WD.
467. The existing situation for the 15th system, in the Municipality of Compostela, was
briefly appraised on April 29, 2010.
468. Presentations/ discussions of these initial findings were made with officials of DENR
Regions XI and XIII on March 27, April 30, and May 3, 2010.
469. Water supply data for Bunawan were taken from the study conducted by LWUA in
2004 under the Provincial Towns Water Supply Program. Improvement of accessibility to
potable water supply will boost ecotourism prospects for Bunawan, being the gateway to the
Agusan Marsh. For Laak, water supply data were taken from the Provincial Development
and Physical Framework Plan (PDPFP) and from the study undertaken by the Department of
Interior and Local Government, the Provincial Water Supply, Sewerage and Sanitation
Sector Plan (PW4SP).
470. Selection of case studies. The selection process started with field visits, ocular
inspections, interviews, and data gathering on the salient features of the water supply
systems focusing on the areas served by the LGUs and water districts that are usually within
the urban areas. The subprojects were scored and ranked according to a set of criteria that
included the following:
a)

b)

a)

b)

c)

Demand for improved water supply. This refers to the need to increase percentage
of population being served by the existing system. Higher scores were given to
LGU/WD having unserved population of 60% and more in the service area.
Fiscal capacity management commitment to reform and governance. This refers to
the capacity of the utilities to implement billing and collection functions and
implement water tariffs that would enable the LGU/WD to repay its loans and
obligations and sustain its operating expenses.
Focus on serving low income communities. This criterion determines the
LGU/WDs’ capacity to provide and maintain clean and safe water that is affordable
to the low income group. In evaluating water tariffs, at least 5% of the family
income is allotted for paying water bills.
Well defined investment needs. This criterion determines if LGU/WD has a
business plan, development plans, and target priorities with corresponding
allocation of resources, etc.
Project preparedness. Under this criterion, higher scores were given to LGUS/WDs
that have existing programs and studies relative to the proposed improvement
program and those that have experience in implementing undertakings financed
through loans.

471. As a result of the scoring, and in consultation with DENR Regions XI and XIII, the
following three (3) water systems were selected as representative of the range of different
conditions in the existing systems, for appraisal under the PPTA:
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1) Esperanza, Agusan del Sur.
2) Patin-ay, Agusan del Sur (later changed to Prosperidad, see below).
3) Nabunturan, Compostela Valley.

472. Prosperidad/ Patin-ay. A series of meetings between the Provincial Government of
Agusan Del Sur, Prosperidad Water District, and the Consultant were held on May 31, 2010
to thrash out issues as to who will have the jurisdiction to implement the water supply
subproject and subsequently maintain and operate the system for Bgy. Patin-ay. Bgy. Patinay is one of the 32 barangay of the Municipality of Prosperidad which is the seat of provincial
government and the center of various provincial/institutional/government offices. Bgy. Patinay has its own water supply system, the Patin-ay Waterworks System, being run by the
provincial government. It serves the provincial government center and portion of the
barangay but is currently experiencing scarcity of potable water supply. From those
meetings, it was agreed that Prosperidad Water District shall be the recipient of the loan
under ARBIWRMP and have jurisdiction over Bgy. Patin-ay, except for the Provincial
Government Center which will remain with the Patin-ay Waterworks System.
473. The Prosperidad Water District issued Board Resolution No. 22, series of 2010
expressing its interest to avail loans under ARBIWRMP for the improvement of the water
supply system of Patin-ay and for expanding its system to other barangay.
474. Water resources assessment. The assessment of water resources potential was
based on inventoried sources to include safe yield of sources versus demands, water quality
and costs of development, operation and maintenance.
475. In general the evaluation of adequacy of river water sources and the design problems
involved in their development are extremely complex, since water treatment is generally
required because of the high tubidity in most rivers, particularly during the rainy season. For
this reason, where good groundwater potential exists in the administrative unit of the main
service area, it is generally more economical to develop (by deep or shallow wells, and
springs) than river water.
476. Field studies were undertaken to ascertain the extent of work necessary to fully tap
potential groundwater sources and to make sure that the quality of available water is potable.
Groundwater resources studies started with the collection and analysis of existing data on
hydrological and geological conditions of a given area. Knowing the types of geologic units
present helped to infer groundwater availability. Records on well design, test pumping and
water quality were collected from the water districts, LWUA, NWRB and well drilling
contractors.
477. Pumping tests were carried out on existing wells in Nabunturan and Esperanza to
determine aquifer hydraulic properties, piezometric conditions and potential for additional
withdrawal. Likewise water samples from existing wells were collected and analyzed to
determine chemical characteristics and potability.
478. In the three case study areas collected data were generally adequate to determine
aquifer potential and sustainable yield, and approximate sites for additional wells were
identified. A geo-resistivity survey was only deemed necessary for the part of Esperanza
west of the Agusan River. However, unfortunately because of legal and administrative issues
in the contract with the proposed service provider, which resulted in excessive delays, the
survey was cancelled. This survey should now be carried out as part of detailed engineering
design during project implementation.
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4.13

BUTUAN CITY DRAINAGE

479. General. The approach to the preparation of the Butuan drainage subproject
comprised these main activities:
assessment of existing drainage situation;
engineering investigations involving a topographic survey, hydrological and
hydraulic analyses, identification of deficiencies and hydraulic constraints in the
drainage systems, and determination of engineering interventions required for
improvement works;
consultation with stakeholders on the proposed engineering interventions;
formulation of the Drainage Master Plan.
480. Assessment of existing drainage situation. Understanding and assessing the
current drainage and flooding situation in order to identify deficiencies, hydraulic constraints,
and to determine possible mitigation measures were key aspects in the preparation of the
Drainage Master Plan. These involved collection and review of existing data, intensive field
investigations, consultation with affected barangay, Butuan City Administration, DPWH
[Regional and District Offices; and CARBDP-Project Management Office], DENR, barangay
captains and other relevant organisations. Community participation to determine needs and
aspirations of people living in the flood-prone areas was carried out under the social survey.
The consultations and field investigations provided vital information to the Consultant’s team
and enabled a better appreciation of the current drainage/flooding situation in Butuan City
and surrounds.
481. Topographic survey. The scope of the topographic survey and mapping covered the
road network and existing drainage facilities located within the area of the CBD, and the
waterways of Agusan Pequeno and Masao rivers that serve as the main drainage outfalls of
the CBD.
482. The instrument survey started on June 23, 2010 and was completed, inclusive of
fieldwork, computations and plotting, over a period of two and a half months. Field progress
was affected by the onset of the rainy season and the heavy vehicular traffic within Butuan
City which caused delays and suspensions of fieldwork activities. Another cause of delay
was the field audit conducted requiring the survey team to return to the site to confirm and
include additional information as required by the PPTA Consultant.
483.

The topographic survey scope included:
Mapping of the entire road network within Butuan City Central Business District
(CBD).
Spot elevations of the road network, specifically at street intersections, bends,
bridge crossings, and at every 50 meters interval of road.
Structure survey of existing drainage facilities within the CBD.
Longitudinal survey of existing waterways located within the CBD drainage
influence areas.

484. The BCGS bench mark was used as reference station of the survey. The elevation of
the bench mark is 9.567 meters above mean sea level. The benchmark is located on the
sidewalk at the northwest corner of Magsaysay Bridge. The elevation of the existing bench
marks was measured in order to confirm validity of the control points.
485. Control points were established along the four quadrants created by the intersection
of the two major roads dissecting the CBD. These are: JC Aquino highway from Magsaysay
Bridge going westward to Misamis Oriental, and Montilla boulevard from Maon-Kanangga
Bridge on the south and towards Magsaysay Avenue on the north. Additional control points
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were established along the target area to facilitate the topographic survey. The additional
control points were strategically located along the two major roads traversing the city proper.
These are JC Aquino Avenue from east to west, and Montilla Boulevard from north to south.
486. The above vertical and horizontal controls are the same references points as used by
the Cotabato Agusan River Basin Development Project (CARBDP) in the implementation of
flood control projects in Butuan City.
487. Engineering investigations. Following field assessment of the existing drainage
situation in Butuan City and the collection of relevant data, preliminary engineering
investigations involving hydrological and hydraulic analyses (desktop calculations only) were
undertaken to develop feasible drainage concepts, size, cost and prioritize the required
drainage infrastructure for the city. Consultations with city officials and other relevant
agencies provided vital information to the Consultant’s drainage team to develop concepts
for the design of the drainage improvements needed in the flood-affected areas in the city.
488. Hydrological and hydraulic analysis is an important component of any drainage
studies. The hydrological analysis involves the computation of flows which then serve as
input to the hydraulic analysis. The hydraulic analysis relates to the sizing and design of the
drainage infrastructure.
489. The design approach was to provide adequately sized drains to convey the 10-year
storm event without causing flooding in the areas liable to frequent flooding.
490. Consultations with stakeholders. Community consultations to determine needs and
aspirations of people living in the flood-prone areas were carried out as part of the social
survey. The consultations and field investigations provided vital information to the
Consultant’s team and enabled a better appreciation of the current drainage/flooding
situation in Butuan City and surrounds.
491. Formulation of the updated drainage master plan. The formulation of the updated
master plan for drainage improvements and flood control in Butuan were based on an
assessment of the existing situation, identification of the causes of flooding, outcomes of the
engineering investigations, socio-economic and environmental assessments, construction
and operational costs, and ease of implementation of the proposed improvement schemes.
492. The drainage improvement infrastructure has been designed to provide the affected
areas with a flood immunity of up to the 10-year average return period event in accordance
with recommended design standards for the design of urban drainage systems in the
Philippines. Various structural and non-structural measures to improve the existing drainage
situation and minimise flood damages were examined.
493. Appropriate structural mitigation measures have been proposed and details of the
Drainage Master Plan are contained in Volume 4.
494. Outline design of the updated drainage master plan. The improvements proposed
generally involve the construction of either concrete-lined rectangular (where space is a
constraint) or trapezoidal drains, culverts and provision of flow paths (unlined) through the
swamps to convey the design flood. Final channel shapes and slopes will be determined
during detailed engineering design when geotechnical and other information are at hand. It
should be pointed out that it may not be necessary to line the full length of the drains.
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4.14

INSTITUTIONAL DEVELOPMENT FOR AGUSAN RIVER BASIN WATER
MANAGEMENT

495. Foloowing a review of the work carried out under the Master Plan TA, attempts to
revive and revalidate the earlier commitments of local government units in the river basin
were started.
496. An inter-basin workshop was held in Davao City on 27 August 2010 when key local
government unit (LGU) and national government agency (NGA) representatives working in
the Agusan River basin committed to the formation of a river-basin wide coordination and
partnership management body that would complement and harmonize local and regional
development, conservation, enforcement and implementation efforts effectively, and
sustainably manage the river basin. This river basin wide body was proposed to be called the
Agusan River Basin Governing Board (ARBGB). The proposed “core’’ members of the
ARBGB will include the provinces of Agusan del Norte, Agusan del Sur and Compostela
Valley, and the City of Butuan, MinDA (Mindanao Development Authority), and CARAGA and
Region XI offices of the DENR, NEDA-RDC (National Economic Development Authority –
Regional Development Council) and the National Commission on Indigenous Peoples
(NCIP).
497. The workshop also identified a general terms of reference for cooperation and
partnership under the proposed ARBGB to oversee an integrated river basin wide
management, harmonization, complementation and coordination of plans and programs in
the river basin. It also proposed the formation of sub-river basin management councils to
serve as lead implementation bodies in the Lower Agusan, Middle Agusan and Upper
Agusan sub-river basins. The LGU participants further resolved to formalise this cooperation
and partnership commitment with a formal resolution to be passed by the respective local
sanggunian panglalawigan of the “core” LGUs of the river basin.30
498. The preliminary agreements and organisational arrangements shall be formulated into
a preliminary working draft Memorandum of Agreement and Partnership (MOA/P) that shall
be individually presented and reviewed by the potential institutional partners and parties
before being finalised into a draft MOA/P. The draft MOA/P shall then be presented and
submitted for formal approval and signing by the respective LGU councils/local chief
executives and NGA representatives.
4.15

INSTITUTIONAL STRENGTHENING AND CAPACITY BUILDING

499. There is limited coordination undertaken to ensure that all activities related to
management, utilization, protection and conservation of natural resources around and within
the river basin are known and shared to all agencies and stakeholders in the Agusan River
Basin (ARB). This was confirmed in the training needs assessment (TNA) conducted under
the PPTA. The TNA noted that there is not much consensus within each of the different
stakeholder agencies/organizations/offices on their institutional role in ARB management.
500. Training needs assessment. A training needs assessment (TNA) was conducted to
validate the existing capacities of the identified stakeholders in the ARB and to generate
primary information on the perceived roles and the underlying capacities of the identified
institutions involved in the ARB management. The survey established the need for a capacity
building program based on the gap between the perceived roles and the existing capacities
of the identified agencies.
30

As of the time of writing, the local legislative councils of the provinces of Agusan del Sur, Agusan del Norte,
Compostela Valley and Butuan City have formally passed their respective council resolutions on their willingness
to be part of the Agusan River Basin-wide management body.
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501. The TNA was conducted by a third party service provider (Softskillsdev Consultancy
based in Davao City), from mid-August to September 2010. A combination of rapid
information collection instruments and techniques were employed in the data generation for
the TNA study, particularly the following: i) TNA questionnaire/ survey instrument, (ii) focus
group discussions, and (iii) key informant interviews. The data generated by each tool were
used to validate and triangulate the overall findings of the TNA study (Figure 4.5).
502. A total of 131 respondents coming from different agencies and organizations
responded to the TNA survey. The survey covered questions that assessed the level of
knowledge/skills of the respondents in 47 pre-listed topics covering integrated water
resources managmeent/ river basin management and watershed management, awareness
on indigenous people's rights and responsibilities, utilities management, participatory
processes, health, sanitation and hygiene, and information technology.
503. FGDs were conducted among sample representatives from the various institutional
stakeholders, in order to generate data on concerns related to institutional capacities and
derive qualitative data to validate the individual TNA survey. A total of seven (7) FGDs
participated by 24 select participants was conducted for the TNA.
504. Key informant interviews (KIIs): selected individual stakeholders and representatives
of institutional stakeholders were interviewed for “deepening” on certain information that
surfaced in both the TNA survey and FGDs. A total of 20 key informants was interviewed onsite during the duration of the TNA.

Figure 4.5: Training Needs Assessment Methodology
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505. Development of capacity building program. The importance of capacity building in
the overall project implementation design cannot be discounted, as integrated water resource
management (IWRM) is a new concept to most of the stakeholders in the Agusan River.
Current basin management practices—from planning to project development to monitoring
and evaluation—are conducted on an agency and territorial (i.e., barangay or municipal
LGU) basis.
506. Based on the TNA, a three-stage capacity building program was designed to address
the fundamental gaps and the strategic requirements of the identified agencies to be able to
effectively manage the river basin.
507. The capacity building program will be implemented using a combination of tried and
new methodologies and approaches in capacity building. Aside from training, the capacity
building activities will also utilize cross-learning programs and knowledge management
activities where stakeholders are given the opportunities and avenues to acquire, reflect,
apply and share learning with each other. The capacity building program will focus on three
main areas of application, namely: (i) institutional development, (ii) project management and
technical services including monitoring and evaluation, and (iii) network building and
partnership development.
4.16

INFORMATION AND COMMUNICATION TECHNOLOGY MANAGEMENT

508. Assessment of information and communication technologies (ICT)
requirements. The project will make use of ICT to provide tools for project team members to
effectively monitor the project in terms of implementation and impact to the community.
509. Success of the proposed project will be measured on the project components meeting
performance indicator targets. Some performance indicator measurements can be taken
from existing monitoring systems used by the LGUs, while some will require the development
of a project monitoring system. To eliminate double-entry of accomplishments, the existing
monitoring systems must be integrated to the proposed project monitoring system.
510. Using geographical information systems (GIS) can provide additional information to
determine the areas of the Agusan River Basin where the project makes the most impact.
To maximize the use of GIS for the project, the monitoring systems—the existing and
proposed—must link to the GIS.
511. Different LGU offices were visited to assess their levels of automation and use of
graphical information systems (GIS). Their ICT requirements were determined and costed.
ICT requirements for project implementation management were also assessed ands costed.
512. Web forum. In order for consultants and team members to collaborate remotely, a
web forum was setup under the PPTA to make use of the Internet for discussions and file
sharing. The web site, which is part of the overall strategy for the ARB project, is based on
industry standards for online discussion boards/ forums.
4.17

PROJECT MONITORING AND EVAULATION

513. Monitoring and evaluation (M&E) by DENR (as EA) and the participating IAs is a key
part of the project performance monitoring system (PPMS). An appropriate simple system
defining responsibilities and costs was prepared. The M&E system defines indicators and
reporting systems to enable ADB and the EA to evaluate the impact of the project
interventions. The existing institutional capacity of the EA and IAs to implement PPMS,
including available management information systems (MIS) to track selected indicators, was
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assessed.
4.18

ENVIRONMENTAL ASSESSMENT

514. Preparation of the Initial Environmental Examination (IEE) provides ADB with an
assessment of the environmental concerns to be considered regarding subproject location,
design, construction, and operation. The IEE report is also intended to assist the proponent
local government unit in protecting the environment during the implementation of the
subproject, and in mitigating the negative impacts of the subproject, consistent with the
requirements of the Department of Environment and Natural Resources (DENR).
515. Under the PPTA IEEs were carried out for a representative municipal water supply
system (Nabunturan Water District), the Butuan City drainage subproject, and proposed
physical interventions to improve basic amenities in the Agusan Marsh for the inhabitants
(who are mostly indigenous people) and to support potential eco-tourism.
516. The environmental impact assessment was done based on current information about
the proposed subprojects, and the environmental and social baseline data of itheir proposed
location. The assessment involved gathering of data on the physical resources, the economic
resources and development, and the socioeconomic and cultural resources of the subproject
sites. Several site visits were conducted to validate the data on environmental condition.
Discussions with the proponent LGUs, and the DENR were conducted to have full
appreciation of the needs as well as the requirements of the concerned agencies.
517. Consultations with the affected people and concerned stakeholders were carried out
at the beginning to validate the need for the subprojects and provide timely disclosure of the
information about the subprojects. During the assessment, consultations with the
stakeholders were conducted in the form of focus group discussion, key informant interview,
and group presentations to get the issues, views and concerns of the stakeholders about the
subprojects. The office of the relevant Planning and Development Coordinators (OPDC) and
staff assisted in arranging the site visits, consultations, and providing data and support during
the conduct of the study.
518. At the early stage of project preparation, potential direct, indirect and cumulative
environmental impacts, both positive and negative, on the physical, biological,
socioeconomic, and physical cultural resources of the subproject sites were identified and
assessed. Environmental impacts and risks during the pre-construction, construction,
operations, and decommissioning phases of the subproject were also analyzed.
519. An environmental management plan (EMP) was prepared to address the potential
impacts and risks that were identified by the environmental assessment. The EMP includes
the proposed mitigation measures, environmental monitoring and reporting requirements,
institutional arrangements, implementation schedule, cost estimates and performance
indicators.
520. The IEEs were carried out in accordance with ADB’s Safeguard Policy Statement
(2009) and the requirements described in its Appendix 1 (Safeguards Requirements 1:
Environment). The IEEs followed the outline prescribed in the Annex to Appendix 1.
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4.19

RESETTLEMENT ASSESSMENT
4.19.1 Formulation of Involuntary Resettlement Policy Framework and
Objectives

521. The ARBIWRM Project’s resettlement policy was developed based on a
harmonization of existing Philippine laws covering land acquisition and resettlement, and
ADB’s involuntary resettlement safeguard policy (Safeguard Policy Statement 2009). Among
the Philippine laws considered were the Urban Development and Housing Act, the Local
Government Code and the Indigenous People’s Rights Act. In compliance with ADB policy,
a resettlement plan (RP) will be prepared for any sub-project with known or anticipated
involuntary resettlement impacts.
522. The ADB’s involuntary resettlement policy covers physical displacement (relocation,
loss of residential land, or loss of shelter) and economic displacement (loss of land, assets,
access to assets, income sources, or means of livelihood) as a result of i) involuntary
acquisition of land, or ii) involuntary restrictions on land use or on access to legally
designated parks and protected areas.
523. Philippine laws similarly require just compensation for land and assets taken from
their owners for development and infrastructure projects. However, while non-owners’
entitlement to compensation for lost assets is not clearly established in Philippine laws, the
Urban Development and Housing Act does make mandatory the provision of resettlement
sites equipped with adequate basic services to informal settlers who do not have legal titles.
If resettlement cannot be provided, cash compensation is required.
524. The ARBIWRM Project shall adopt the principle of treating the resettlement of project
affected persons (PAP) and project-affected households (PAH) as a development project
that will aim to improve, or at least restore, the PAPs’ levels of social, economic and cultural
well-being. It shall aim to improve the standards of living of poor and vulnerable PAPs and
shall not make the absence of a legal title a barrier to receiving compensation and/or
resettlement assistance.
525. The resettlement and rehabilitation schemes to be implemented will take into account
options that would minimize the costs of displacement to the PAPs. In the choice of
resettlement sites, preference will be given to sites that are adjacent to the PAPs’ present
areas of residence or at least within the same barangay. If no resettlement site of adequate
size which can be acquired at reasonable cost can be found within the barangay, the next
choice is an area within the same city/municipality.
526. As much as possible, relocation of PAHs to temporary or staging areas will be
avoided. Relocation will not be undertaken until the resettlement sites are acquired and
equipped with the necessary basic services to ensure acceptable living conditions for the
PAHs.
527. Project-affected owners of land will be provided replacement land valued at
replacement cost. Non-owners of land such as informal settlers and agricultural tenants shall
be given plots in a relocation site in accordance with equivalent entitlements provided to
informal settlers displaced by government infrastructure projects as prescribed by the Urban
Development and Housing Act (UDHA) and its implementing rules and regulations (IRR). In
all cases, security of tenure shall be assured to the resettled PAPs. The use of other forms of
tenure, such as usufruct, could be resorted to if land ownership is not feasible for the
selected sites.
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4.19.2 Preparation of the Resettlement Framework
528. A Resettlement Framework (RF) was prepared to guide the preparation of
resettlement plans for sub-projects with identified IR impacts. The RF sets out the policies
and procedures for implementing involuntary resettlement measures based on applicable
laws of the Government of the Philippines, such as Republic Act 7279, or the Urban and
Housing Development Act of 1992 (UDHA) and its Implementing Rules and Regulations
(IRR), the Local Government Code (R.A. 7160), Indigenous Peoples Rights Act (R.A.) and
ADB’s Policy on Involuntary Resettlement (2009). If there are any gaps between the ADB’s
policy requirements and the Government’s policy as contained in existing laws and
regulations, the ADB policy prevails. The contents of the RF were presented to the LGUs,
DENR and other stakeholders at various consultations, and at the the General Stakeholders
Dissemination Workshop held on November 25-26, 2010.
4.19.3 Initial Resettlement Assessment
529. An initial assessment of the potential involuntary resettlement impacts was done on
the basis of an examination of the proposed sub-project interventions, their proposed
location and a mapping of existing occupants and resource users. Likely impacts on
residences as well as on livelihood and resource use were explored and investigated to
determine possible scope, degrees and nature of impacts. The data for this initial
assessment were collected through the examination of project-related documents, interviews
with local residents, technical consultants and concerned government officials and
participation in the stakeholders’ consultations that were conducted for the various subprojects. A data-gathering instrument was prepared and used at the stakeholders
consultations to collect the data on possible resettlement and livelihood impacts.
Participants in these consultations were also oriented on the project’s safeguard policies and
measures.
530. Except for the Butuan City drainage improvement subproject which has already
specified the design and exact location of the infrastructure to be constructed or intervention
to be implemented, most of the subprojects have yet to specify the exact location of the
proposed interventions. The Agusan Marsh Conservation subroject has identified proposed
Strict Protection Zones and initial assessment has shown minimal impacts on existing
livelihoods. No physical displacement is expected in this subproject.
531. The Watershed Management and Municipal Water Supply sub-projects have identified
the barangay where the interventions will be carried out, but not the exact location within the
identified barangay. Further investigation of likely physical and/or economic displacement
and identification of affected persons and households will be done upon determination of the
exact location of the sub-project interventions. Project-affected persons and households will
be identified through physical inspection and consultations with concerned barangay officials
and/or IP chieftains.
532. For the Butuan City drainage sub-project, informal settlers residing along Langihan
Creek and encroaching on waterways and drainages have been identified as potential PAHs
subject to relocation. The city is implementing a relocation program for informal settlements
on danger zones, including the “Lagoon” and Langihan Creek. As of October 2010, the
majority of the 175 households in the Langihan Creek area that had been tagged for
relocation have been relocated to the Pagatpatan resettlement site. This site was acquired
by the city under the CARBDP project. An additional 100 structures in the area still have to
be tagged by the City for possible future relocation, depending on the final design of the
drainage project.
533.

Potential disruption to business loss of shops and loss of land are the other possible
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IR impacts for this sub-project. Affected shopowners and landowners will be identified based
on the drainage design.
534. Following the identification of PAHs and PAPs for each sub-project and depending on
the requirements for the preparation of a resettlement plan, a census, a socio-economic
household survey and inventory of losses will be conducted to collect socio-economic data
required for the preparation of the resettlement plan.
4.19.4 Assessment of Vulnerability, Gender and Ethnic Issues
535. Aside from identifying project-affected households and persons, an initial assessment
of issues involving women, poor and vulnerable households and IPs was done based on the
results of the socio-economic surveys conducted in the sub-project sites. Data on poverty
incidence, sources of livelihood, gender and ethnic affiliation were analyzed to construct a
descriptive profile of the communities in the sub-project sites and identify vulnerable
populations. This initial assessment is presented in Section 7.6.
4.19.5 Preparation of the Subproject Resettlement Plans
536. Based on the detailed design of the different sub-projects and the assessment of the
extent and degree of IR impact, the PPTA will determine the requirements for the preparation
of subproject RPs. The detailed design will, to the extent feasible, explore all viable options
to reduce the need for off-site involuntary resettlement as such resettlement would result in
the risk of impoverishment or decline in levels of well-being.
537. The preparation of the subproject resettlement plan will consist of the following
processes and activities:
Project disclosure through consultations - Project- and resettlement-related information
will be provided to all PAPs and PAHs in a form and language they can understand.
They will be closely consulted on compensation and/or resettlement options, including
relocation sites, and socioeconomic rehabilitation measures and these consultations will
be properly documented.
Socioeconomic survey - The socioeconomic survey will collect information from 20
percent of severely affected PAHs who have more than 10 percent of their productive
capacity to be affected by the project and 10 percent of all other PAHs. The data to be
collected will be disaggregated by gender. The purpose of the socio-economic survey is
to provide baseline data on PAHs/PAPs for assessing resettlement and livelihood
impacts, identifying poor and vulnerable persons and households, designing
rehabilitation measures and targets, and resettlement monitoring.
Census and Inventory of Losses - The census, inventory and detailed measurement of
lost assets (IOL) will collect data on the affected assets from 100 percent of PAHs .
Replacement Cost Survey – The replacement cost survey will obtain data on the value
of affected assets and the cost of replacing them as a basis for compensation. Data will
be obtained from residents, relevant government offices and businesses. For the
replacement cost of residential land and housing, prevailing market values in the locality
will be used. Site development costs will be estimated according to DPWH standard
costs, following standard specifications as established by BP 220 for social housing
projects. Costs for transportation and food allowances will be in accordance with the
entitlements provided in the RP.
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Entitlements, assistance and benefits. The principles that shall apply to the policies to be
observed in the ARBIWRMP have been based on the gaps and consistencies identified
between Philippine laws on resettlement and ADB resettlement policy. On the basis of
these principles, the compensation and assistance to be provided to PAHs will be
determined. The entitlements of different categories of PAHs are to be identified and
presented in an entitlement matrix.
Eligibility Criteria and Identification of PAPs and PAHs. All PAHs who will experience
displacement and/or loss of assets and productive capacity are qualified to receive
compensation, resettlement and rehabilitation or income restoration assistance under
the ARBIWRMP. As proof of their eligibility, the name of the HH head of the PAH should
appear in the master list generated from the census and IOL. The criteria for qualifying
PAHs will be based on existing laws and policies of implementing agencies, in addition
to being a resident of the site at the date of the conduct of the census and IOL.
Grievance Redress Mechanisms. A mechanism for receiving and facilitating the
resolution of APs’ concerns and grievances, will be put in place in partnership with local
and barangay officials and with the participation of the PAPs. To ensure that the
mechanism is accessible to the APs, representatives from the affected households or
persons will be made part of the Grievance Redress Committee.
Information Disclosure, Consultation and Participation. Consultations and information
dissemination activities will be conducted to ensure that correct information is
disseminated to various stakeholders, especially PAHs, and their needs, concerns and
views are adequately taken in consideration in the decision making processes involved
in project design, planning mitigation measures, sharing of development benefits and
opportunities and implementation issues. The project will undertake information
dissemination and consultation activities throughout different stages of the project. In
the consultations, particular attention will be paid to the needs and concerns of
disadvantaged and vulnerable persons, particularly those with incomes below the
poverty line, the landless, elderly, female headed households, women and children,
indigenous peoples, persons with disability and those without legal title to land.
Resettlement Budget and Financing Plan. The resettlement budget shall include all costs
for the implementation of the RP, including the compensation, resettlement and
rehabilitation assistance, operation of the resettlement office (administrative cost), staff
training, monitoring and evaluation. It also describes the flow of funds as well as the
sources of funds. It presents the assumptions made in calculating compensation and
other cost estimates, such as replacement costs.
Monitoring and Reporting. Internal monitoring will be conducted to track and assess the
implementation of various aspects of the RP, particularly the setting up of the
implementation arrangements and system, the delivery of entitlements, project
disclosure and consultations, the grievance mechanism, assistance provided to
vulnerable groups and the outcomes and benefits achieved by the resettlement and
rehabilitation interventions. Indicators for the compliance with policies are identified.
External monitoring is to be undertaken by an external monitoring agency (EMA) which
shall assess whether stated resettlement policies have been dutifully observed and the
objectives achieved. The effectiveness and impact of the interventions are also to be
assessed based on a set of indicators.
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4.19.6 Butuan Drainage Resettlement Plan
538. A resettlement plan for the Butuan City Drainage Improvement Sub-project is being
prepared as part of the PPTA. following the processes and requirements outlined above.
Preparations for the conduct of the census, inventory of losses, socio-economic survey and
the replacement cost survey have been undertaken. Implementation of these surveys will
take place in January to early March 2011. The census and IOL will cover 100% of projectaffected persons. The SES will take a sample of 20% of severely affected households which
have more than 10% of their productive assets to be affected by the project and 10% of all
other PAHs. The replacement cost survey will obtain data on the value of affected assets
and the cost of replacing them as a basis for compensation. Data will be obtained from
residents, relevant government offices and businesses
4.20

ASSESSMENT OF FINANCIAL MANAGEMENT OF EXISTING INSTITUTIONS

539. Two levels of assessments were made, the first of which was a general assessment
of the potential beneficiary government agencies and organizations of the proposed subprojects. The objective was to assess the financial management performance of concerned
government agency/units to undertake and implement the project in terms of adequacy and
capability of personnel to handle financial management of the project. It also covered the
evaluation of existing financial systems to establish whether there are adequate systems to
facilitate the efficient disbursement and accounting on the use of project funds and whether
the systems in place provide sufficient internal controls to undertake and implement the
project in terms of adequacy and capability of personnel to handle financial management of
the project. It also covered the evaluation of existing financial systems to establish whether
there are adequate systems to facilitate the efficient disbursement and accounting on the use
of project funds and whether the systems in place provide sufficient internal controls,
540. The second level assessment focused on the potential loan sub-borrowers, and this
involved an assessment of their financial performance and condition to determine among
others the maximum borrowing capacity of the proposed borrower; its capacity to repay back
the loan and to determine the impact of the proposed borrowing on the financial condition of
the proposed borrower. The assessment was also aimed at determining the potential for cost
recovery (whenever applicable) and to provide guidance on how this can be incorporated in
the project design. Details of the financial assessment are shown in Volume 7.
541. Fund flow channeling options were also evaluated during the financial assessment
studies, and meetings were held with the Municipal Fund Development Office and Local
Water Utilities Administration.
4.21
542.

COSTING AND FINANCIAL ANALYSIS
Costing of project components was carried out using the COSTAB program.

543. Financial analyses were done for the three pilot water supply subprojects: Nabunturan
water supply system, Prosperidad water supply system and Esperanza water supply system.
Nabunturan and Prosperidad are both operated by a water district while Esperanza is run by
the local government unit of Esperanza (refer to Volume 5, Chapter 5, for full details on
financial analyses).
544. The financial analysis was conducted by calculating for financial internal rate of return
(FIRR) and the net present value (NPV). Costs and revenues were estimated using “withand without- subproject” scenarios at constant 2010 prices.
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545. Analysis was based on the estimates made in the technical studies and followed
general assumptions. Investment costs included those for rehabilitation or expansion of the
existing water system, whichever is applicable. The costs included civil works, equipment
and land for the development of source facilities, water treatment plant, pumping stations,
transmission and distribution lines, service connections, NRW reduction, provision for new
connections and other appurtenances. Land acquisition and costs of resettlement needed for
the subproject were likewise estimated.
546. For the computation of subproject viability, incremental costs as a result of the
subproject were used in the analysis. Operating costs covered the incremental labor,
power/fuel, chemicals, repairs and maintenance and other administrative costs over the
projected 20-year life of the subproject. In the same way, incremental revenue resulting from
the implementation of the subproject was included.
547. The resulting FIRR was compared with the computed weighted average cost of capital
(WACC) to determine its financial feasibility. A water supply suproject is considered
financially viable if the computed FIRR is at least equal to the WACC that is used in financing
the development of the proposed subproject. Other indicators that showed project viability
included the following:
Debt Service Coverage Ratio (DSCR): This measures the solvency of the operating
entity (LGU or WD) and shows how many times debt service for a given period is
covered by operations. DSCR should at least be 1.3 starting project full operational
stage.
Annual cash balance: Projected annual cash balances should show positive ending
position all throughout project operation. Projected annual financial statements were
prepared to demonstrate financial implication of the proposed subproject to the yearly
financial position of the operating entity.
Tariff affordability: Minimum residential water charge should not be more than 5% of
the average monthly income of the low income group.
548. Sensitivity analyses for various scenarios where changes in certain parameters are
likely to occur were likewise shown. The scenarios included delay in operation, revenues not
realized as expected, or unexpected increase in capital and O&M costs.
549. A second level of financial assessment looked into the impact of the proposed
development works to the LGU or WD’s future operation, specifically on revenue generation,
O&M and debt servicing. A projection of the income statement and the cash flow statement
were done encompassing the repayment period of fifteen years. A review and analysis of the
existing cost recovery framework and tariff setting procedures for water supply in the
coverage areas were likewise undertaken.
4.22

ECONOMIC ANALYSIS

550. Economic analysis of investments involved: (i) determining their economic viability, (ii)
testing the impact of changes in key variables on viability, and (iii) analyzing the distribution
of benefits to various stakeholders and their impact on the poor. The economic analysis of
the subprojects was undertaken following the procedures and guidelines in the ADB
Guidelines for Economic Analysis of Projects (1997), the Handbook for the Economic
Analysis of Water Supply Projects (1999), the ADB Handbook on Integrating Poverty Impact
Assessment in the Economic Analysis of Projects (2001), and the guidelines of the NEDA
Investment Coordination Committee (NEDA-ICC).
551.

The economic viability of the subprojects was assessed by computing the economic
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internal rate of return (EIRR) and comparing the results with the economic opportunity cost of
capital (EOCC). Subprojects with EIRR higher than EOCC were deemed economically
viable. The net present value (NPV) of benefits and costs over the assumed period of
analysis of 20-25 years was also calculated using EOCC as the discount rate. For the NPV,
the viability of the subprojects was based on whether their respective discounted economic
benefits exceed the economic costs. Economic analysis was performed on the incremental
costs (capital and O&M) and benefits arising from the investments.
552. Economic costs were derived from the detailed financial estimates of total
investments, adjusted for physical contingencies. Taxes and duties were deducted from the
financial costs then segregated into tradable and non-tradable components. The cost figures
were then converted to economic prices by applying the appropriate conversion factors
(CF)—a shadow exchange rate (SWR) of 1.2, shadow wage rate (SWR) for unskilled labor of
0.6, and a factor of 1.0 for non-tradable components. For baseline cases, EOCC of 12% was
used and sensitivity tests using variable discount rates of 10% and 15% were subsequently
carried out.
553. Economic benefits, on the other hand, were identified for each type or package of
investments. The following core subprojects were subjected to economic analysis: agroforestry development (Manat watershed rehabilitation), reforestation (Upper Agusan
watershed rehabilitation), combined water supply-sanitation-solid waste management
(Agusan Marsh biodiversity conservation), ecotourism (Agusan Marsh biodiversity); urban
drainage improvement (Butuan City), and community water supply improvement (Nabunturan
Water District).
554. For each subproject, both direct and indirect benefits were identified and were valued
using market price approach, replacement costs method, cost-based approach, loss of
income method, contingency valuation and other valuation techniques. However, only the
quantifiable benefits were included in the computation of the EIRR and NPV.
555. For agro-forestry subprojects, the quantifiable benefits are the economic returns from
the sale of agro-forest crops, timber and non-timber. The economic analysis evaluated an
agro-forestry scheme involving a combination of fast-growing species (Falcata) and industrial
crops (coffee, rubber); for reforestation, the crop mix includes Falcata and Acacia mangium.
556. For the biodiversity conservation subproject in Agusan Marsh, economic analysis
focused on measuring the impacts of the investments on (i) health, and (ii) ecotourism. The
health impact was assessed in terms of savings in health care costs resulting from expected
reduction in incidence of diarrhea, schistosomiasis and other water-related diseases that are
prevalent in the Marsh and collateral benefits in terms of resource cost savings in the use of
alternative (rainwater) supply, income saved from not obtaining water from lakes, and the
value of recyclable materials from solid waste management. Ecotourism benefits include
expenditures of visiting foreign and local tourists.
557. The benefits of improved drainage system include: (i) reduced property damage, (ii)
avoided fish production losses in fishponds, (iii) reduced losses in palay (rice) production,
and (iv) avoided losses in revenue of commercial/business establishments due to business
closure in times of flood.
558. For the community water supply investments, the economic benefits consist of (i)
resource cost savings on non-incremental water, (ii) the value of incremental water
consumed by current piped water users as a result of increased supply, and (iii) the value of
time saved for not obtaining water from current sources.
559.

The basic data, assumptions and details of the analysis for each subproject are
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presented and discussed in Volume 5, Chapter 6.
560. With the stream of economic benefits and costs established over an assumed time
horizon of 20-25 years, the economic viability of each subproject was assessed by
computing the EIRR and NPV, the latter using 12% discount rate. Investments with EIRR
greater than EOCC and have positive NPV were deemed economically viable.
561. Sensitivity analysis was performed to measure the impact of possible changes in key
variables affecting the economic viability of each subproject. For each subproject, critical
variables were identified and the sensitivity of the investments to each variable was
measured. Changes in the discount rate (using 10% and 15%) were included as one of the
parameters for testing. Corresponding switching values were calculated to determine the
change in key variable needed for a subproject to become economically unviable or viceversa.
562. Finally, distributional analysis of the subproject net economic benefits on stakeholders
was prepared to determine who benefit from the investments and their impact on the poor.
Poverty impact ratio (PIR) was computed for core subprojects.
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5
5.1

SOCIAL AND POVERTY ANALYSIS

PROFILE OF AGUSAN RIVER BASIN SUBPROJECT BENEFICIARIES

563. The Agusan River Basin Integrated Water Resources Management Project
(ARBIWRMP) is a general targeted intervention (TI-G) to contribute to the attainment of
several Philippine Millennium Development Goals, particularly MDG 7 which aims to
integrate the principles of sustainable development into country policies and programs, and
reverse the loss of environmental resources in critical areas such as the ARB. Target 7.B
aims to achieve significant reduction in the rate of loss of biodiversity and maintain the
proportion of land area covered by forest. In addition, water supply improvement projects
promote Target 7.C to halve, by 2015, the proportion of people without sustainable access to
safe drinking water and basic sanitation. By contributing to MDG 7, the project also promotes
attainment of MDG 1 for the Eradication of Extreme Poverty and Hunger by reducing the
proportion of population below $1/day and the poverty gap. Moreover, implementation
strategies to address social issues and gender in watersheds also contribute to the
attainment of MDG 3 and 5 to promote gender empowerment and improve maternal health,
respectively—particularly relative to targets on reproductive health.
564. The loan is a general targeted intervention to support poverty reduction. As a general
intervention (TI-G) it aims to improve institutional development for integrated resource
management of the ARB. As such, the project will improve for all residents of the ARB water
quality and sustainability of watershed functions including water quality of the Agusan River.
As such it will also focus on critical watershed and biodiversity conservation sites and their
inhabitants who are dependent on natural resources for their livelihood. Key beneficiaries of
reforestation, livelihood development and organizational strengthening are subsistence
farmers, indigenous peoples and poor households and their organizations. Similarly,
infrastructure, water and sanitation subprojects will benefit a large proportion of poor
households.
565. Social analysis confirms the project classification of the ARBIWRMP as a multisector
loan that includes the following ADB sectors: (i) agriculture and natural resources; (ix) water
supply, sanitation, and waste management; and (vii) law, economic management, public
policy. It also confirms with several thematic classifications, including: (iii) governance (iv)
environmental sustainability, and (vii) regional cooperation.
566. The following assessment characterizes potential project beneficiaries based on the
household survey that was conducted across all project areas during the PPTA. Additional
data were obtained from a rapid appraisal of watershed areas, a survey of commercial
establishments in Butuan City as well as consultations and key informant interviews with
indigenous peoples and observation of site conditions. Community resource profiling also
occurred in the Agusan Marsh to determine the impact of proposed projects on IPs and other
resource users. A similar exercise was done for the priority watersheds in Compostela
Valley.
567. The assessment also takes note of relevant social issues that may need to be
considered relative to designing an socially inclusive project. Variables include vulnerable
groups and indigenous peoples, gender roles and issues, potential resettlement, and
affordability and participation concerns.
5.1.1

Demographic Data

568. Proposed project interventions are within a 10 kilometer radius from the Agusan River
covering 282 of the 804 barangay of the three ARB provinces of Agusan Sur, Agusan Norte
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and Compostela Valley. According to the national census of 2007, the two regions in the
Agusan River Basin had a total population of 6,450,133.
569. Profiles show that there were more women than men with a ratio of 107:100 for all
three provinces. The two regions represented approximately 8% of the country’s population,
with 5% living in Region XI and 3% being in Region XIII.
570. In 2007, Compostela Valley had a population of 637,366 with a population density of
142.3 per square kilometer. On the other hand, Agusan Sur with a land area of 8,568 square
kilometers and population of 416,800 had a population density of 62. Agusan Norte had a
population of 314,027 and land area of 2503.9 square kilometers for a density of 115 per km²
(excluding Butuan City). Agusan Norte had a density rank of 64th out of 80, Compostela
Valley was 41st while Agusan Sur was 64th. On the other hand, Butuan City, with population
of 298,378 and land area of 758 square kilometers, had a density of 365 inhabitants.
571. Average growth rate for 2000-2007 is reflected as 1.19% for Agusan Sur, 1.32% for
Agusan Norte and 1.30 for Compostela Valley. These are below the national growth rate of
2.04% but are higher in certain municipalities such as Bunawan (over 4%) or Monkayo which
experienced a growth rate of 8% at the height of small scale gold mining.
572. Most the project sites are in rural barangay except for Butuan City. The average
household size for the ARB is 5.2 persons. It was slightly higher for upland areas and within
the Agusan Marsh, at 6. In the Compostela Valley Watershed area, 24% of households
surveyed had over 7 members.
573. Most live in their own houses. House ownership is 89.0% in the Agusan Marsh. It is
representative of the ARB. But here, lot ownership is lower at 45.8%; people also build their
houses on rented/leased (12.8) land as well as on public land—in potential hazard zones
such as along rivers, marshlands and other public lands. Most houses are built with light
materials with lesser percentage using a combination of light and permanent materials.
574. The ARB has a young population. Households with children below 15 years old are as
high as 82%. Some have as many as 5–6 children in Compostela Valley where 22% have 3–
6 children below 15. This shows a high dependency ratio in the uplands since this also
comes with another 18% above 65%. This is similar to other sites since Filipino families tend
to live with the elderly.
575. Such a demographic pattern is expected to play out complications as the young grow
up. It highlights the challenge of keeping pace with social services, forest protection and
sustainable livelihood generation in critical watersheds as it points to a serious need for
discussion and action on population management in relation to a watershed and river basin
management strategy.
576. Literacy and education are human development indices that were included in the
survey. Education and experience are elements of a competitive workforce. For levels of
education of household heads, Agusan Marsh target areas showed that 7.3% do not go to
school; 31% finished elementary and 32% finished high school graduates. Those with
college degree represented 23% of the total population. Those with vocational training
accounted for 4.8% of the covered household heads.
577. The average literacy rate in the Agusan Marsh is about 50% for both men and
women, in contrast to the national average of 93.4% above 10 years old being literate.31
There is a high drop-out rate, with only a fraction being able to go on to higher education
(only around 50% go on to high school in the Agusan Marsh). Compostela Valley had an
31

United Nations Development Programme Report 2009.
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elementary school participation rate of 59% in SY 2008–2009.32 Child labor is practiced in
small-scale mines, further eroding chances for education and the development of human
capital. Agusan Marsh municipalities are beneficiaries of the national government’s cash
transfer programs to promote education. The cash incentive for pursuing education up to
high school level is seen as particularly beneficial for women.
Table 5.1: Some Socio-economic Indicators for Sub-projects
Subproject

Compostela Valley
Watershed Areas

Butuan Drainage

Agusan Marsh

*Poverty
Incidence

Respondent
Non-IP
Population

Unemployment/
Underemployment
9.2%
9%

FemaleHeaded
HH

Average
Household
Size

22.8
35.2%

Maragusan
–6
New Bataan
– 4.5

71.5%

84%

8%
below
P5,000
46.9%

94.8%.

3.7%
20%

24.7%

6 persons

69.6%

8.4%/
20%+

26.7%

6

6%
15%
4.5%
20%
8.7%/10%

30.3

5

20.8

5

30%

6

Water Supply
Nabunturan/
Montevista
Esperanza

42%

96.6%

75.7%

82.6%

Prosperidad

58%

92.4%

*P 6,195 monthly expenditure for a family of 5 based on the NSCB (National Statistical Coordination Board)
Official Poverty Statistics published on June 2007.
Source: SES, 2010.

5.1.2

Poverty33

578. At the national level, official data show that as of 2006, the poverty line for Asia-Pacific
was $1.35 a day, and about 23 million Filipinos, or 27%, were living below it.34 This was very
close to the level posted in year 2000. In the Agusan River Basin, the regional poverty
threshold was then between 31-46% at per capita poverty threshold of P1,245 for Region XI
and P1,271 for Region XIII. Some project municipalities were even higher at close to 80% for
such places as Esperanza and Loreta in the Agusan Marsh. Poverty was chronic with rates
that have increased by 10.2% and 3.9%, respectively, as against the rates for 2000. Agusan
Sur ranked number 5 in the Club 20, with reference to the provinces with the lowest per
capita income in the country.

32

NSCB Provincial_stats Region XI.htm
Poor – Based on Republic Act 8425, otherwise known as Social Reform and Poverty Alleviation Act, dated 11
December 1997, the poor refers to individuals and families whose income fall below the poverty threshold as
defined by the government and/or those that cannot afford in a sustained manner to provide their basic needs
of food, health, education, housing and other amenities of life.
Poverty Threshold - the minimum income/expenditure required for a family/individual to meet the basic food
and non-food requirements.
Poverty Incidence - the proportion of families/individuals with per capita income/expenditure less than the per
capita poverty threshold to the total number of families/individuals
Poverty Gap - the total income/ expenditure shortfall (expressed in proportion to the poverty threshold) of
families/ individuals with income/ expenditure below the poverty threshold, divided by the total number of
families/ individuals
34
23 MILLION FILIPINOS LIVING BELOW ASIA-PACIFIC POVERTY LINE, PHILIPPINE DAILY INQUIRER,
8/27/28. HTTP://GLOBALNATION.INQUIRER.NET/NEWS.
33
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579. Poverty in the project towns is multifaceted, ranging from a lack of employment to
deficiencies in basic social services such as water, septage, and solid waste disposal, to
substandard housing. It also includes lack of health and education facilities.
580. Results of the socioeconomic survey in the project sites indicate that in many
instances over half of the sample households live on a monthly income that is below the
poverty line of their respective provinces. The average monthly income of P7,505 for
respondent households in the Compostela watersheds is higher than the poverty threshold of
P6,195 for a family of five based on the NSCB (National Statistical Coordination Board)
Official Poverty Statistics published on June 2007. However, data show that at least 35%
earn below P4,999 with another 35% earning from P5,000–P8,000.
581. For Agusan Marsh biodiversity target areas, 46.9% were earning below P5,000, itself
even below the poverty threshold. For the water supply target sites, those within the P0P4,999 decile are: Montevista/Nabunturan 42%; Prosperidad 75.7% and Esperanza 58%.
There was a divergence in Butuan City where the average monthly household income was
above the urban poverty threshold at P8,519.06, but where over 8% lived on less than
P5,000. Almost half were unable to save and those that were able did no more than P1,000
per month. Most household heads were men but survey shows that there was a sizable
percentage of women-headed households. This was as high as 35% in the Upper Agusan
Watershed.
582. Official statistics show that Region XIII has an employment rate of 90%; for Butuan
City, as much 17% are unemployed, while another 19% are underemployed in Agusan Norte.
The survey of project sites shows that Agusan Marsh had 8.4% who were unemployed, with
over 20% being underemployed. The ARB project sites have an average unemployment rate
that is around 10% and a similar or larger percentage that were underemployed, working in
temporary jobs or were self-employed as storekeepers, etc. Close to a tenth depend on
remittances and pensions.
583. In general, males generally constitute a higher proportion of those who are employed.
The usual sources of income for the employed male are farming, government work, small
scale mining, and wage labor. On the other hand, the primary occupations of employed
females are business, wage labor. Many households have temporary migrant workers or
those who worked in the mines after the planting season.
584. While agriculture is still the top occupation, there are many indications of
underemployment. In Agusan Marsh, the top three occupations in the area are “farming and
fishing” (30%), “engagement in own business” (13.6%), and “employment in government”
(10.3%); 19.4% reported sources of income such as broom-making, saw operating,
carpentry, dressmaking, driving, laundry work, contractual laborer, hilot, shoemaking and
welding, which were not full time occupations. Some had family members working abroad.
Retirees, pensioners and those unemployed account for 12.8% of the sample covered.
Private employees, temporary laborers and street vendors represent 14% of the population.
585. The local economy of the project sites is also supported by extractive industries. In the
absence of livelihood options and lack of technology support, the poor engage in
unsustainable practices such as small-scale mining, kaingin or swidden farming, and
plantation- and timber-based industries, etc. Growth prospects for agriculture tend to be slow
because of the restricted availability of water suitable for irrigation, low prices of
commodities, poor access to markets, high prices of inputs and the conversion of agricultural
land to plantations and other land uses.
586.

Recent years have also seen the marginalization of small farmers and the increasing
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concentration of land to less people.35 Similarly, large-scale plantations for banana and palm
oil tend towards concentration of land to a few people, as even agrarian reform beneficiaries
around the Agusan Marsh have submitted their lands for corporate plantation lease. Some
marshlands and sago and lanipao forests have been also converted into rice lands or oil
palm plantations.
587. Given the above development scenario, there is a tendency to favor the prospect of
large-scale mining, which is believed to be easier to regulate. Explorations are ongoing with
permits covering a significant percentage of gold-rich Regions XI and XIII. With limited
employment absorption and at best just a 2% share from mining by way of excise tax, largescale mining is not likely to provide the much-needed alternative to unsustainable resource
use. Against the backdrop of the magnitude of unemployment, the dependence on forestry
and mineral resources, uncontrolled in-migration and the prospect of concentration of land to
a few due to large-scale plantations and large scale mining—the likely scenario that ARB
managers have to deal with is—that rural poverty may get even worse.
5.1.3

Gender Issues

588. Women constitute consistently less than half of the population due to migration for
work. Less women than men are in the labor force. There is a high percentage of womenheaded households—as many as 35% in the Upper Agusan Subwatershed. The average
annual income of the female-headed household is lower than that of the male-headed
household.
589. Identified gender issues in Compostela Valley are: unemployment (25.5%), early
pregnancy and early marriage (6.6%) and vices (5.2%) as the top three issues of women in
the watershed areas. These and similar women’s problems are echoed in other areas. Other
issues include violence against women and children, lack of jobs and income, drug use by
youth and more numbers of children than could be sent to school.
590. The community-based monitoring system (CBMS)36 indicate that youths are married,
living-in or are separated by age 19. Also among the Manobo of Agusan Marsh, young girls
of 13, if they are unable to attend school, may be married and may have two children by the
age of 16. Without adequate sex education and proper access to contraceptives
teenage/early pregnancy and marriage occurs, curtailing further education and training. The
phenomenon of early marriage is also observed among those who are unable to continue
with their schooling. Lack of social services encourages outmigration which is higher among
women, and masks higher fertility rates.
591. As for women in the water supply subproject, their top three issues were: Nabunturan:
domestic violence/ violence against women, no income and absence of jobs; Prosperidad: no
jobs, gambling and violence against women and children; Esperanza: unemployment,
gambling and lack of knowledge on family planning. These set the theme for all other areas.
592. Various gender issues necessitate the formulation of a gender and development plan
to ensure that women are not excluded in the project and gender bias is minimized or
avoided.
593. At the household level in the ARB, the SES showed a tendency towards joint-decision
making on key areas of domestic and economic life. Women have been traditionally
35

In Agusan Sur, around 17,000 hectares of irrigated land belonged to 5,117 farmers in 2005 but to just 1,834 in
2007. For the same period, about 21,754 farmers cultivated 14,716 hectares. This was reduced to 7,184 for
12,663 for the reference periods (Provincial Agriculture Office, Agusan Sur).
36
Communisty-Based Monitoring System, Agusan Sur Provincial Planning and Development Office, 2009. Some
data for sample municipalities are in Appendix 9.
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

154

associated with water and sanitation activities. Indigenous and IP women are active in
agriculture and agroforestry. They look forward to participation in all project components
such as training, water and sanitation, watershed management and agroforestry, livelihood
development. They indicated willingness to participate in the project in planning,
implementation and O&M activities (water and sanitation). These problems and opportunities
are addressed in a Gender Framework Plan.
5.1.4

Ethnicity and Indigenous Peoples

594. Screening was done early on to identify where IPs were and how the subprojects may
affect them. ADB’s IPs Impact Screening Checklist was used as seen in the Annex 1. A list of
potential impacts, both negative and positive was identified. Consultations were then
conducted to involve indigenous peoples. IPs are a major beneficiary of the project. This
requires the preparation of an IP Plan to ensure that they are not adversely affected and that
they benefit from the project implementation.
595. According to the household socio-economic survey of the project, a small percentage
of respondents were indigenous peoples compared to the majority migrant populations. The
major ethnic groups were migrants from the Visayas. Many are now tenured settlers who
were in the area since the ’60 and onwards and yet a significant percentage arrived no more
than 10 years area. This shows continuing entry into open lands.
596. The highest official account of indigenous peoples was in Agusan Marsh, (up to 78%
in Esperanza)37 followed by the watershed of Compostela Valley among the Mansaka and
Mandaya Ancestral Domain where IP population of some barangays ranged from 23 – 100%.
But even in these areas, survey showed the dominance of migrants. Survey respondents in
Compostela Valley Watershed showed an ethnic affiliation of 30.4% IPs as against 69.6%
non-IP. Under the water supply project areas, ethnic affiliation of respondents was as follows:
Nabunturan – 96.6%; Prosperidad – 92.4%; Esperanza – 82.6% are non-indigenous
peoples. While Esperanza has one of the highest concentrations of indigenous peoples in
the river basin - being dominated by the Higaonon, they were not proportionately represented
in the survey. The water supply project cannot reach upland IP communities.
597. In Agusan Marsh, the ethnic groups most represented are Cebuano (25.3%), Manobo
(24.9%) and Ilonggo (15.8%). The least represented groups are Higaonon (.4%), Mansaka
(.4%), Subanon (.4%) and Zamboangeno (.4%). They were some of 18 ethnic groups that
were represented in the survey, showing a highly diverse social setting in Agusan and the
rest of the ARB.
598. The Compostela Valley subwatersheds are within at least 5 ancestral domains. There
is a similar situation in Agusan Marsh but where delineation and preparation for ancestral
domain plans are still underway.
599. While migrants are dominant in the political and economic life of the area, with the
ancestral domains, there are opportunities for strengthening indigenous structures for their
mandated roles for resource management and ancestral domain governance. A process of
harmonization between indigenous and national laws is also underway. On the other hand,
there are opportunity structures for IP benefits from ancestral domain resource use that tend
to be exploited by some IPs, corporate interests and dominant groups in ways that are
polarizing and that add pressure to the environment. The continuing influx of migrants into
the uplands and into critical areas needs to be managed. It compounds the pressure put on
forest-dependent upland communities on the watershed. Tensions on land tenure need
attention as well as these may affect the viability and sustainability of watershed investments.
37

Table on Indigenous Populations in Agusan Sur isshown in Appendix 9.
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5.1.5

Vulnerable Groups

600. Vulnerable groups are those who are already so marginalized that without support
they may not even get themselves to benefit from the development project. The project
identifies them to ensure that their needs are also prioritized during project planning and
implementation. Moreover, the project also identifies potential negative impacts of any of its
proposed activities on the people. It finds ways to enhance positive impacts especially on
vulnerable groups. Examples are indigenous peoples and the poor including women headed
households.
601. For water supply projects, existing piped water systems are reaching no more than a
third of households. Most households relied on springs and other open sources. Many are
willing to connect and yet there may be those that are unable to afford piped water service.
This includes poor, IP and women-headed households who have no income or no steady
sources of income as can be shown by the high incidence of low income families.
602. In water supply subproject areas, there are few with concentrations of indigenous
peoples. Except for three barangay in Esperanza, IPs are mostly in barangay that often
cannot be reached by the proposed piped distribution system. Similarly, IPs were
represented in Butuan City under the Drainage Subproject. However, there were no distinct
IP settlements in the target area though they were well represented in the survey. Many
considered themselves to be integrated in mainstream society. Pro-poor measures shall be
worked out into the plans such as maintaining provisions for appropriate water safe water
sources such as public taps.
603. In the Agusan Marsh, most vulnerable are the Manobo population who live in floating
houses due to annual flooding of the Marsh. Indices for access to health, education, water
and sanitation services are all lower for those in floating houses. There are a few latrines
which were recently introduced by PACAP. They are also dependent on the rivers and the
Marsh as a source of income. They are vulnerable to ongoing siltation and pollution of the
Agusan Marsh. They are also in the buffer zones of the Agusan Marsh and in upland
barangay of Compostela Valley’s watershed management target areas.
604. In addition to indigenous peoples are poor migrant families who are dependent on
subsistence farming and timber poaching. There are also those without steady income from
plantation areas. They join ever-growing numbers engaged in unregulated small scale mining
as traditional income and food sources are lost with the destruction of forests. Similarly,
indigenous peoples and swidden farmers stand to be affected in the rehabilitation and
protection of watersheds for which the search for sustainable livelihood sources becomes
urgent.
605. In addition, some indigenous fishing and hunting grounds may be conserved under
the project so proper zoning shall be coordinated with the people as with the search for
viable livelihood options.
606. There are no immediate alternatives to small-scale mining which needs to be
managed with a view to environmental reparation and improved wealth redistribution. Mining
affects livelihood and quality of life all the way in Agusan Marsh and down to the sea through
pollution. Loss of forests due to mine timbering and indiscriminate mining activities in former
reforestation sites and protected areas raises the toll of mining as a development option.
From key informant interviews and the rapid appraisal in the priority watersheds, a significant
vulnerable sector is that of mine workers who are young and/or poor and are exposed to the
occupational hazards of unregulated mining. Many deaths due to collapsed tunnels have
allegedly gone unreported.
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607. The whole mining community in Diwalwal now sits in a hazardous zone atop an overmined area in gold-rich Monkayo. The relocation of their processing plants to the proposed
Mabatas processing site supports the DENR and local government’s plan to rationalize
mining operations in the Diwalwal mineral reservation.
608. In the growing preference for large-scale mining as an alternative to unregulated small
scale mining, there is evidence of potential unrest by small scale miners. Large-scale mining
has proved unable to absorb as many workers as small-scale mining. With just 2% excise tax
as national share of wealth from mining (except in mineral reservations where government
gets a share of 15%), reinvestment of proceeds towards a long-term local development
agenda cannot be supported. At this rate, it cannot even adequately support reparation for
biodiversity loss and social and environmental costs. It will only ensure the escalation of an
ongoing cycle of environmental and socio-economic poverty in the river basin.
609. These make mining reform as a strategic area for project investment—not just
pollution control. This will be supported by the project through local infrastructure and basinwide policy and capacity building interventions. Indigenous peoples’ rights to manage their
ancestral domain shall also be supported.
610. In the Butuan City drainage area, vulnerable groups are the poor who are prone to
flooding and have established settlements in the marsh and in other high risk areas by the
sea. They also have inadequate sanitation facilities. They may need to be resettled. An issue
revolves around the potential cost of resettlement.
611. Given the overall situation in the ARB, women are more vulnerable than men, under
various circumstances. Considering children and women’s role in water access and
management, they are the most prone and at risk of contamination from the waterborne
diseases. They are prone to violence, especially in mining areas. They are active in the
informal economic spheres—subsistence agriculture, agroforestry, fish vending—in addition
to domestic responsibilities. For these reasons, they shall be actively involved in planning
and implementing all project components in ways that best address their project-related
gender issues and concerns.
5.1.6

NGOs and Community Based Organizations

612. Fundamental to the success of river basin institutional arrangements is an effective
process for involving the nongovernment stakeholders in the basin. This includes women,
IPs, water users and farmers, industry and NGOs/civil society. The latter group often
represents the social interests of the poor and disadvantaged, and the basin’s environment.
613. There are national and regional non-governmental organizations and communitybased organizations operating in the ARB. NGOs are more active in the Agusan Marsh than
in Compostela Valley where there are few development and environmental organizations. In
addition, international aid and environmental agencies are also present. This includes the
Conservation International which is doing work on the Eastern Mindanao Key Biodiversity
Area. The Philippine-Australian Community Assistance Program also works with nongovernment organizations in the Agusan Marsh. It initiated capacity building, water and
sanitation, women and health and other programs for disadvantaged groups.
614. There are community organizations in project sites but no strong environmental
movement has been established. Some places have more organizations than others where
these may be involved in capital build-up, credit extension and training and livelihood
development, often with assistance from NGOs and agencies such as for agriculture, social
welfare, health and agrarian reform. Indigenous peoples’ organizations have been
established in all municipalities and ancestral domains of Compostela Valley. A professional
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IP organization has also been established in Compostela Valley.
615. In certain areas such as in the Compostela Valley watershed, weak social networking
is evident with only 36 percent of households with any form of organizational membership.
Many indicated lack of familiarity with NGOs (85.6%) though this may also be due to the fact
the NGOs in the area tended to assist government agencies. Other community organizations
are those of women (e.g. Rural Improvement Club), church, farmers or for community
forestry. These are composed of IPs and non-IPs.
616. The project shall strengthen watershed management networks from the grassroots
level going up. It will work with farmers, irrigators, miners and other community organizations
and involve NGOs and community-based organizations as facilitators in aspects of
watershed management campaigns, taking advantage of some NGOs vast experience in
community organizing and in assessing social and environmental information at the
watershed and village levels.
617. Different approaches of engagement with civil society organizations may be expected
in the different parts of the basins. A strong civil society can support watershed action. NGOs
with ongoing projects can complement ARB efforts. These can also be strong partners in
capacity building of IPs and other community organizations while promoting discussion of
issues across boundaries and building watershed management networks for needed reform.
5.1.7

Needs and Demands

618. Needs and demands for piped water connection. Pipe connection as a primary
source of water of respondents is less than a quarter to about a third of surveyed
households. This is 21.7 percent in Nabunturan, 32.3 percent in Prosperidad and 36.7
percent in Esperanza. Many of those without piped connection access water in different
ways. Nabunturan taps springs water. Esperanza pumps water from deep wells; Prosperidad
has public faucets. Findings revealed that served areas were significantly low confirming
expressed need of people for piped water service.
619. The majority of SES respondents stated convenience as the most important reason
for having a water connection as indicated by respondents in Nabunturan (91.4%),
Prosperidad (85.9%), Esperanza (53.6%). Moreover, satisfaction rating on the quality of
existing water services shows that respondents were only moderately satisfied with the taste,
color, smell and overall quality of water in all of the service areas.
620. In general, there is interest to connect to proposed piped water systems; 65 percent of
the households without piped water connection are willing to connect in Nabunturan, 53.4%
in Prosperidad and 85% in Esperanza. For areas of improvement, respondents in
Nabunturan perceived that water reliability was a priority. In Prosperidad and Esperanza,
users thought that quality of water needed to be improved.
621. This may explain why the survey showed that connected households were just as
prone—in fact were even more prone—to water-borne diseases than non-connected
households. The need for system upgrade of the three water systems may be indicated by
the following statistics on households with members that suffered water-related diseases in
the past year: Nabunturan 27.6% of connected as against 11% for non-connected
households; Prosperidad 16.5% of connected as against 8.4% for non-connected
households; and Esperanza: 6.2% of connected as against 7.2% for non-connected
households.
622. Affordability and willingness to pay for piped water. The following are the
amounts that households are willing to pay with improved water service: For Nabunturan for
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those with piped connection: P150/month; without piped connection: P100/month;
Prosperidad – with piped connection: P100/month; without piped connection: P150/month;
Esperanza – with piped connection: P150/month, w/o piped connection: P150/month.
623. While there is a demand and a willingness to pay for water services, there were
suggested areas for improvement such as on water pressure and reliability and steadiness of
water supply (whole day services were preferred). They wanted to receive improved services
with reduced water rates. Those in Esperanza who depend on water pumps looked to saving
electricity cost which they say have become exorbitant.
624. The survey and focus group discussion (FGD) results show a very high interest
expressed by all groups to be involved in project planning and implementation, including
maintenance of water sources. Esperanza barangay maintain 10-hectare or so community
watersheds. The Water District of Nabunturan has formalized a request to the DENR for a
watershed area that will be maintained by the Water District.
625. Within the Agusan Marsh, cost recovery for installation of water tanks in floating
houses was not deemed feasible, though target participants were willing to contribute the
cost of management and maintenance by collecting minimal charges for water supply as is
already being done in areas that were served by the water supply project of the PhilippineAustralian Community Assistance Program (PACAP).
626. Butuan City drainage improvement. The socio-economic survey was conducted for
households and commercial establishments in the target barangay. Availability of drainage
facility in the area predominates in the urban barangay (74.4%) compared to rural areas
(32.3%). Drainage was used for rainwater though households also discharged wastewater
from kitchens and toilets into drains. About 85.2% had flush or pour-flush toilets connected to
a septic tank.
627. In the case of commercial establishments, these also released industrial and solid
wastes into the drainage system. A key problem identified by business establishments is the
absence of properly functioning drainage systems in the business district. Experience of
flooding figured highly among households in Butuan City’s drainage project area. Those that
reported experiencing flooding were 69% for households and 82% of surveyed commercial
establishments.
628. This happens almost every time heavy rains occur regardless of the season.
However, only one third of respondents claimed to have had damaged property or crops due
to flooding; 66.3% did not incur damage. Respondents who experienced flooding cited that
the causes of flooding was absence of drainage, inadequacy of drainage, blocked drainage
or partially blocked drainage and heavy rains.
629. Sewerage system improvement was also deemed important but is considered too
costly to consider at this time. In terms of treatment of sewage in the commercial sector, 82%
have septic tanks. On the other hand 70% of respondents in the commercial sector rated the
need for a combined drainage and sewerage scheme as important while 68% cited the need
to improve sewage disposal.
630. Aspirations of Men and Women. Respondents aspired for improved quality of life.
Top three aspirations of the people in the Compostela Watershed are: having improved job
opportunities (31%), for children to be able to finish college (17.7%) and development of their
barangay (9.6%). Others expressed needs such as for family planning, being able to eat
three times a day, owning house and lot (9.6%).
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5.2

ISSUES AND CONCERNS
5.2.1

Land Acquisition Issues

631. Though commitments of government authorities have been expressed on ADB’s
resettlement policy, the scope of land acquisition for sub-projects cannot be fully ascertained
at this time though no physical displacement is expected and were avoided for most
infrastructure subprojects. For the Butuan Drainage subproject, disturbance of certain groups
along the drainage system may be difficult to avoid.
632. There are no issues for any of the proposed sites of water and sanitation facilities.
These sites will involve small lot areas in government land. Definite project boundaries for
the watershed and biodiversity component have yet to be established to be confirmed during
detailed sub-project design.
633. The Mabatas Dam had already secured Free Prior Informed Consent for the area as a
project of the Philippine Mining and Development Corporation (PMDC) which simply needs
additional funds to carry out the project. The PMDC is seen as the potential borrower for the
Mabatas Dam construction.
634. While at a later time, an indigenous leader had come up to protest the designation of
the area after the fact based on the argument that it was on sacred ground, this leader is
seen as having no true support nor rights within the ancestral domain in Monkayo. Instead,
he is seen as a divisive force by the people and is not acknowledged as a true datu of the
tribes in question. Unfortunately, he had influence in NCIP circles outside of the province. His
claim of the area being on sacred ground is belied by subsequent moves to get investors to
mine the very same site. Thus, his contest is considered a non-issue by the LGU which along
with the DENR hope to find a workable solution to the unabated pollution and the unsafe
presence of a whole community in Diwalwal.
635. On the other hand, economic displacement may occur due to watershed rehabilitation
and marsh conservation activities. This is indicated by a community mapping and resource
inventory exercise for the Agusan Marsh and a workshop to assess potential impacts of
watershed interventions in Compostela Valley. Other impacts have also been noted and
mitigation measures are proposed under the Environmental Impact Assessment, IP and
Resettlement Framework Plans in Volume 6 (Safeguards).
5.2.2

Absorptive Capacity of Disadvantaged Groups

636. For success in project implementation, the ability of target beneficiaries to put up their
counterpart is important. For the water supply subproject, data show that in Nabunturan,
those with piped connection earn an average of P7,400 per month while those without piped
connection have an average earning of P6,818 per month. This was lower in Agusan Sur. In
Prosperidad, those with piped connection earn an average of P6,818 per month while those
without piped connection earn P4,565 per month. In Esperanza, those with piped connection
earn an average of P7,187 while those without non-piped connection have an average
earnings of P4,178. With reference to high incidence of poverty, this may indicate an
affordability problem for many unconnected households.
637. Thus the study shows that there is a sector that may be unable to afford piped water
services. While people expressed willingness to pay, the amount they indicated that they are
willing to pay is no higher than for existing services. Expectedly, lower income groups
indicated low willingness to pay for piped water service. This could be a function of
affordability since some households had neither savings nor income source.
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638. Respondents suggested responding to the needs of the poor and of unserved areas
through public water stands in coordination with LGUs for the delivery of appropriate and
affordable water services. In Prosperidad, it was suggested that existing public pipes be
maintained. For the other sites, provisions will also be made for poor areas that are willing to
maintain public faucets.
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6

SCOPE OF PROJECT OUTPUTS

639. As outlined in Section 4.3, the proposed subproject investments are grouped into the
following outputs:
1.
2.
3.
4.
5.
6.
6.1

Effective coordination for basin development and utilization.
River water quality and watershed conditions improved.
Integrated ecosystem management of Agusan Marsh established.
Local social development and indigenous people development plans implemented.
Water resources, flood management, and water supply infrastructure improved.
Project management capacity strengthened.
EFFECTIVE COORINATION FOR BASIN DEVELOPMENT AND UTILIZATION

640. An institutional framework which is recognized and actively supported by local
decision making authorities is crucial for effective intra river basin coordination and
management, and the application of integrated water resources management (IWRM)
principles. Existing mandates and laws provide for varied but specific typologies for water
resources or river basin management structures such as water quality management areas
(WQMA), river coordinating bodies or watershed management councils. These river basin
organisation (RBO) options were considered and pursued during the technical assistance
(TA) for the Agusan River Basin Master Plan, and further assessed by a Review on Policy
Study on River Basin Management in the Philippines in 2008; however, such a river basinwide cooperation mechanism did not materialise at that stage.
6.1.1

27 August 2010 Workshop and Follow-up

641. During this PPTA (TA-7258-PHI) that started in February 2010, attempts to revive and
revalidate the earlier commitments of local government units in the river basin were started.
An inter-LGU workshop was held in Davao City on 27 August 2010 when key local
government unit (LGU) and national government agency (NGA) representatives working in
the Agusan River Basin committed to the formation of a river-basin wide coordination and
partnership management body that would complement and harmonize local and regional
development, conservation, enforcement and implementation efforts effectively, and
sustainably manage the river basin.38 This river basin wide body was proposed to be called
the Agusan River Basin Governing Board (ARBGB). The proposed “core’’ members of the
ARBGB will include the provinces of Agusan del Norte, Agusan del Sur and Compostela
Valley, and the City of Butuan, MinDA (Mindanao Development Authority), and CARAGA and
Region XI offices of the DENR, NEDA-RDC (National Economic Development Authority –
Regional Development Council) and the National Commission on Indigenous Peoples
(NCIP).
642. The workshop also identified a general terms of reference for cooperation and
partnership under the proposed ARBGB to oversee an integrated river basin wide
management, harmonization, complementation and coordination of plans and programs in
the river basin. It also proposed the formation of sub-river basin management councils to
serve as lead implementation bodies in the Lower Agusan, Middle Agusan and Upper
Agusan sub-river basins.
643. The LGU participants further resolved to formalise this cooperation and partnership
commitment with a formal resolution to be passed by the respective local sanggunian
panglalawigan (legislative councils) of the “core” LGUs of the river basin. By the end of
38

A full report on the workshop is presented in Volume 8.
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November 2010 this action had been completed (copies of the relevant resolutions are
shown in Volume 5 - Chapter 1).
644. The preliminary agreements and organisational arrangements shall be formulated into
a preliminary working draft Memorandum of Agreement and Partnership (MOA/P) that shall
be individually presented and reviewed by the potential institutional partners and parties
before being finalised into a draft MOA/P. The draft MOA/P shall then be presented and
submitted for formal approval and signing by the respective LGU councils/local chief
executives and NGA representatives.
645. The draft MOA/P and river basin management issues were discussed with DENR
FASPO and ADB at meetings on 19 and 28 October 2010 (RBCO, which has a mandate to
form river basin organizations, was also present at the latter meeting).
6.1.2

Proposed Steps for institutional Development for ARB Management

646. Under ARBIWRMP, steps will be taken to support the establishment and
operationalisation of a robust river basin-wide institutional cooperation and coordinating
mechanism for the ARB as well as its sub-river basin implementation mechanism, based as
much as possible on the strengths and mandates of existing institutions at a local level. It
shall also support in the duration of the project separately and/or as part of the watershed
management component the direct on-site and field management and operations by LGUs,
communities and NGA personnel and staff of local natural resources and watershed areas.
The institutionalisation and sustainability of the river basin cooperation mechanism into a
regular administrative body, on the other hand, shall be consequently pursued after the
proposed ARBGB has been seen to function as an effective management mechanism during
the period of ARBIWRMP implementation.
647. The proposed scope for assistance in the development of the river basin cooperation
mechanism shall be conducted in three (3) phases: i) Transition Phase: Formalisation and
establishment of river basin and sub-river basin implementing bodies; 2) Preoperationalistion and consolidation; and, 3) Operationalisation and implementation.
Likewise, the assistance to the river basin shall be directed at two operational levels, namely
at the river basin-wide management body, i.e. ARBGB and its Secretariat, and, at the three
(3) sub-river basin implementation structures.
648. Transition phase: formalisation and establishment of the river basin
management structure. This stage focuses on completing the formalisation arrangements
in the establishment of the proposed Agusan River Basin management structure, i.e.
ARBGB, and the three (3) sub-river basin implementing bodies. This shall involve completion
of the discussion over institutional commitments/agreements (i.e. approval of LGU
resolutions on MOA/P and formal signing of the MOA/P) and identification/mobilisation of the
technical panel/secretariat support of the ARBGB and sub-river basin bodies. It shall also
involve the conduct of technical orientation and briefings to the respective institutional
partners/parties, particularly the designated secretariat for each body, on the specifics of the
provisions of the MOA/P and its translation into a proposed workplan/agenda of activities for
the ARBGB and sub-river basin bodies. This is expected to take 3-6 months.
649. Pre-operationalisaton and consolidation. This stage shall focus on technical
preparations and review of the various plans, programs and projects developed for the ARB,
including LGU local development plans, indigenous people (IP) ancestral domain sustainable
development protection plans (ADSDPP), regional development plans, PAMB (Protected
Area Management Board) plans, etc. This shall provide a broad overview of the emerging
direction, strategies, approaches and activities being planned by various implementing actors
in the ARB, and how this overlaps, complements, harmonizes or satisfies specific needs and
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requirements on the ARB.
650. A major output of this stage would be the formulation of the common strategic
management framework of the ARB and its sub-river basin units.
651. Likewise, consolidation activities to the implementing partners/parties of the ARBGB
and sub-river basins shall be conducted to initiate a closer working relationship and
cooperation of the ARB partners. Activities would include technical and capacity building
activities related to strategic planning and management; project management, development
and programming; monitoring and evaluation activities; and key reviews of enabling
legislations and policies related to IWRM, resource management and other legal mandates.
652. Field study visits on river basin areas/projects (ie.g. Mekong River Commission) by
key ARBGB and sub-regional body members and secretariat members to provide best
practice and lessons learned on other river basin management experiences would be critical
knowledge inputs at this stage. This could take 6-12 months.
653. Operationalisation and full implementation. Previous transboundary management
of natural resources, including watersheds, have shown that the effectiveness and
sustainability of these management regimes rests on the ability of different actors to work on
a common strategic management framework whilst adopting specific on-site and appropriate
methodologies to implement the strategic management directions at the lower and
community level structures of the area. In the case of the Agusan River Basin, effectively
and sustainably managing the river basin not only entails the strategic management and
guidance at the river basin level but more importantly strong sub-river basin and community
level implementation capacity towards the operationalisation and implementation of identified
local management plans and programmes.
654. Likewise, active support must also be provided not only to community initiatives to
manage resources but also enhance assistance to field units of mandated implementing
agencies (i.e. LGU municipalities, DENR PENRO/CENRO, and NCIP field offices) to
effectively conduct their field operations, policy enforcement and technical service delivery
functions and support to community-managed initiatives. Activities under this stage would be
complementary if not made part of the watershed component activities for the project.
655. For this component, this stage sees the full operationalisation and implementation of
the management of the Agusan River Basin at all levels of management—river basin-wide,
sub-river basin, and on-site management. The scope of support at this stage would be
categorised into the following sub-project components:
organisational capacity building and strategic management;
river basin and sub-basin wide information and database systems and knowledge
management sharing facilities;
on-site management operations, field implementation and technical support and
stakeholder consultation/coordination activities;
policy development and research, technical and laboratory testing, mapping and
surveying services;
development of supporting enabling legislation, local ordinances and implementing
guidelines;
on-site support (e.g. communications, technical, equipment, mobility/transport, and
supplies) to field based local and community-based management activities and
operations (i.e. field monitoring and patrols, resource assessment and review,
mapping and survey operations and validation, water and pollution testing);
local partnership building and co-management arrangements (i.e. co-management,
private-public partnership, joint-venture agreements, inter-LGU cooperation, etc.);
technical and capacity building programmes on:
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strategic planning and management;
project development, monitoring and evaluation; social marketing, advocacy
and communication;
o results monitoring and outcome evaluation;
o resource planning methodologies (e.g. FLUP, climate change adaptation,
DRRM, watershed management, SWM planning, CLUP, ADSDPP, BDP, PA
management and planning, etc.);
support to local plan and programmes integration, harmonization, and
complementation.
o
o

656. The on-site management support under this component would be complimentary to
the institutional development activities of the watershed management sub-component,
including the development of local enabling environment, technical capacity building on
forest land use planning, procurement and mobilisation of communication, transport,
enforcement, technical and mapping/survey services for field and community-based
management activities, and harmonization of local plans, LGU CLUPs, FLUPs, ADSDPP,
etc.
6.2

IMPROVEMENT OF RIVER WATER QUALITY AND WATERSHED CONDITIONS
6.2.1

Introduction

657. The rehabilitation of watersheds and improvement of water resources recognizes the
need to mitigate soil erosion and pollution of the river system from forest denudation and
destructive mining activities in the upper parts of the Agusan basin. It also aims to improve
the microclimatic conditions of identified critical watersheds and their ability to contribute to
climate improvement through increased carbon sequestration and oxygen generation by
means of restoring vegetative covers.
658. To rehabilitate all the watersheds in the Agusan River Basin would be an enormous
undertaking and could not be carried out at the same time due to funding, resources and
institutional limitations. Rehabilitation and other mitigation measures would need to be
phased in accordance with the availability of resources, starting off in the most critical areas
which are likely to have the most benefit to downstream areas. As was clear from the
Inception Workshop on 3-4 March 2010 these are the upper watersheds in the headwaters of
the Agusan basin in Compostela Vally Province (Region XI) where major sources of
pollutants and river system degradation are located (including the largest gold mining area,
at Diwalwal). Four priority sub-watersheds were targeted for rehabilitation: Upper Agusan
watershed, Manat watershed, Logum-Baobo watershed (in Compostela Valley), and Naboc
watershed. Extensive stakeholder consultations were subsequently held in these four
watersheds to formulate detailed scope and cost estimates of the interventions.
659. During the Draft Final Report Workshop on 25-26 November 2010 participants from
Region XIII proposed that critical watersheds in Agusan del Sur and Agusan del Norte
provinces should also be included in the project scope as part of the phased approach.
6.2.2

Proposed Watershed Management Interventions

660. The proposed sub-project components are based mainly on the issues and concerns
raised and actions proposed during the various stakeholders’ consultation workshops.39 The
proposed subproject components are also consistent with the findings from key informant
interviews, reviews of river basin plans, LGU land use and development plans and other
39

Full reports on the workshops and stakeholder consultations are presented in Volume 8.
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related documents, ocular field assessments, and GIS-assisted analysis of the physical and
biological conditions of the whole ARB and of the priority sub-catchments. In general these
subproject components are directed toward the improvement of the current biophysical and
socioeconomic conditions of the sub-catchments with direct impacts on the improvement of
the quality of surface water flowing down the Agusan River.
661. Taken as a comprehensive and integrated package of interventions, the proposed
sub-project components on the one hand will address the interlaced major drivers of the
degradation of forests, biodiversity, land and water—that include among others, the absence
of viable alternative livelihoods aside from mining and forest utilization—and the deficient
political and institutional mechanisms for keeping the existing resource use activities in the
sub-catchments within safe environmental and ecological limits as provided for in existing
laws and regulations. On the other hand the proposed sub-project components are geared to
improve the degraded conditions of the sub-catchments, particularly the rehabilitation of the
degraded forest cover, protection of the remaining natural forests and reduction of pollution
(sediments and toxic substances) loading in rivers that will directly redound to the
improvement of water resources and biodiversity in the watersheds.40
662. However, since the available ADB loan budget is not sufficient to fund all the
interventions that are required, it is proposed under this project to implement the most urgent
measures, taking into account comments raised at the DFR Workshop in November 2010
concerning budget allocation for watershed rehabilitation.
663. Bearing in mind the loan budget amount and the need to allocate resources for both
upstream and downstream areas, the integrated plan for the rehabilitation of the priority
watersheds in Compostela Vally includes the preparation of forest land use plans (FLUP)
followed by a combination of forest protection, streambank stabilization, vegetative approach,
vegetative cum engineering approach, and agro-forestry. Table 6.1 shows the list of these
urgent measures for the four priority watersheds in Compostela Valley Province. The extent
of watershed rehabilitation interventions that cannot presently be funded, for which other
funding arrangements will be needed, is shown in Volume 3, Appendix 1.2.
664. Figures 6.1 to 6.4 show the distribution of required interventions for the Upper
Agusan, Manat, Logum-Baobo and Naboc watersheds respectively.

40

A full description of the priority watersheds and proposed rehabilitation interventions is included in Volume 3.
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Table 6.1: Watershed Management Interventions by Watershed per Municipality
W aters h ed M an a gem e nt Interv en tions ( h a)
W ater she d/
M unic ipa lity

FLU P

Fo res t
Prote ction

A . Up pe r A gu s a n
1 . M a b in i
2 . M a ra g u sa n
3 . N a b u n tu ra n
4 . N e w B a ta a n
5 . P a n t u ka n
S u b-to ta l

41,266

2,8 13 .00
10 .00
3,3 76 .00
1,3 36 .00
7,5 35 .00

S trea mba nk
Stabi liza tion

Ve geta ti ve
Approa ch

V ege ta tiv e
c um
Engi nee ring
A ppr oac h

3 .00
1 06 .00
1 .00
73 .00
8 .00
1 91 .00

2 .00
5 59 .00
57 .00
1 77 .50
3 27 .50
1,1 23 .00

2 .7 0
60 0 .9 0
9 .3 0
1 ,33 9 .2 0
7 7 .7 0
2 ,02 9 .8 0

1 34 .00

1,4 42 .50
8 .00
47 .00
1,4 97 .50

73 1 .1 0
16 1 .1 0
16 2 .9 0
1 ,05 5 .1 0

9.5 0
3 7 8.5 0

1 49 .00

4 51 .00
4 46 .50
5 41 .00
2 19 .00
1,6 57 .50

25 9 .5 0
19 8 .6 0
73 5 .3 0
4 7 .1 0
1 ,24 0 .5 0

6.0 0
8 8.5 0
2 4 1.0 0
1 2.0 0
3 4 7.5 0

40 .00
1 03 .00

1 75 .00
1 64 .00

46 9 .5 0
1 ,01 6 .4 0

8 2.5 0

1 43 .00
6 41 .00

3 39 .00
4,6 17 .00

1 ,48 5 .9 0
5 ,81 1 .3 0

8 2.5 0
1 ,3 3 9.5 0

Agr ofore s try

2 1 1.0 0
5 9.0 0
2 6 1.0 0
5 3 1.0 0

B . Lo gu m B a ob o

6 05 .00
1,0 77 .00

1 . L a ak
2 . M o n ka y o
3 . A s u n ci o n
S u b-to ta l

20,940

1,6 82 .00

24 .00
1 58 .00

3 6 9.0 0

C . Man at

30 .00
42 .00
77 .00

1 . M o n ka y o
2 . M o n te v ist a
3 . N a b u n tu ra n
4 . N e w B a ta a n
S u b-to ta l

31,572

-

D . Na b oc
1 . C o m p o s t e la
2 . M o n ka y o
3 . C a te e l
S u b-to ta l

14,805

10 8 ,5 8 3.0 0

T ota l

6 93 .00
2 01 .00
32 .00
8 94 .00
1 0,1 11 .00

Source: PPTA Consultant.
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7 .70
4,2 89 .90
77 .30
5,0 24 .70
2,0 10 .20
1 1,4 09 .80
3,2 81 .60
1,2 46 .10
2 43 .40
4,7 71 .10
7 46 .50
7 75 .60
1,5 94 .30
2 78 .10
3,3 94 .50
1,3 77 .50
1,5 66 .90
32 .00
2,9 44 .40
2 2,5 19 .80
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Figure 6.1: Watershed Intervention Map of Upper Agusan Watershed
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Figure 6.2: Watershed Intervention Map of Manat Watershed
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Figure 6.3: Watershed Intervention Map of Logum-Baobo
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Figure 6.4: Watershed Management Intervention Map of Naboc Watershed
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665. In the case of Naboc watershed, the investments will also focus on the establishment
of a mine tailings dam and the dredging/desilting of the Naboc River in addition to the various
revegetation measures. Similar but smaller mine tailing ponds are also planned in the area in
the Upper Agusan and Manat watersheds to accommodate the mine tailings disposed of by
small-scale miners.
666. For mid and downstream areas, DENR Region XIII have proposed a number of
watersheds in Agusan del Sur41 (see Volume 3, Appendix 1.3, for details), and it is
understood from social development studies that the Taguibo watershed in Agusan del Norte
is also a priority (amongst other aspects, the Taguibo River is the water supply source for
Butuan City, and is in water deficit42). It is proposed that a similar exercise in identifying the
scope of interventions through stakeholder consultations and GIS analysis as was done for
Compostela Valley during the PPTA is carried out during the early part of project
implementation for these watersheds to determine the most appropriate use of allocated
ADB loan budget resources.
6.2.3

Mine Tailings Dams

667. Unregulated gold mining, particularly small-scale mining, in the Upper Agusan,
Manat43 and Naboc sub-catchments is one of the major causes of erosion and siltation of the
river systems in the watersheds. It also carries with it toxic and heavy metal pollution in the
river systems due to the discharge of mine tailings that are contaminated with mercury and
cyanide.
668. Diwalwal, and Mabatas mine tailings dam. The most serious sitution is in the
Diwalwal Mineral Reservation Area in the Naboc watershed where both small-scale and
large-scale mining operations contribute to the severe siltation of the Naboc River and
contamination of its waters with mercury and cyanide from milling and gold processing.
669. In 2002-2004, the Natural Resources Mining Development Corporation, the corporate
arm of the DENR, started the construction of the interim or phase 1 Mabatas tailings dam
located at Sitio Mabatas, Brgy. Upper Ulip, Monkayo. The site was recommended by MGB.
Phase 1 of the tailings dam consisted of a 3-hectare pond, and was part of the planned 45.7hectare main Mabatas tailings dam. PMDC spent about P5-10 million on preparatory work for
the interim dam (brush clearing, acess road, earthworks). However, construction was
discontinued for lack of funds.
670. The Philippine Mining and Development Corporation (PMDC), a government owned
and controlled corporation (GOCC) under DENR, plans to pursue the construction of the
Mabatas mine tailings dam and relocate both the small and large scale processing facilities
presently at Brgy. Mt. Diwata to near the tailings pond so that all discharges would be
collected and impounded in the pond to facilitate treatment of the wastewaters. This plan is
supported by Brgy. Mt. Diwata. The impounding capacity of the interim dam was estimated at
170,000 cubic meters.
671. Relocation of residents from Mt. Diwata. In addition to relocating processing and
treatment facilities, there are plans to relocate residents away from the crowded and
unsanitary Mt. Diwata settlement to the Mabatas dam site area. This activity would be
facilitated by Gawad Kalinga (GK), a movement to alleviate poverty through, amongst other
activities, the building of basic decent houses, and environmental programs. The Mabatas
site is 100 ha, and allowing 20 ha for the tailings dam and processing facilities, perhaps 80
41

Andanan, Gibong, Logum-Baobo (in Veruela Municipality), Ojot, Simulao and Wawa.
See water balance assessment in Section 2.5.4.
43
Gold mining in the Manat sub-catchment is taking place in a Protected Area, and is illegal.
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ha could be available for houses (8,000 houses assuming 100 house per hectare, for 40,000
people).
672. However, a key issue is whether people would be prepared to move their residences
to the Mabatas site. It is questionable whether there would be a sufficient motive for people
to move, and whether new people would move in to the vacated areas in Mt Diwata town.
6.2.4

River Dredging

673. The siltation of rivers is caused by mining operations, deforestation, and erosive
upland farming practices. The processes of erosion and siltation are more pronounced in
areas where there is mining. With accelerated erosion due to human activities, siltation will
continue with every heavy rainfall and runoff events. The problem is most severe at the
Naboc Communal Irrigation System in Monkayo; in the junction of Manat River and Pagtulian
Creek in Barangay Bukal in Nabunturan; and in the irrigation dam at the junction of Batutu
Creek and the Upper Agusan River in Barangay Panag in New Bataan. Dredging of rivers
most prone to siltation was identified as a priority activity during the Inception Workshop and
subsequent local consultation workshops.
674. Manat River. Dredging the Manat River where mine tailings are being constantly
dumped in headwater creeks—which has caused a severe deterioration of drinking water
sources—is a component of the “Project Proposal for the Rehabilitation of Manat Watershed”
prepared by DENR Region XI. The location of the required dredging is at Purok 5, Brgy.
Bukal along a 400m stretch of the river downstream from the bridge at Matagdungan. The
depth of sediments to be removed by dredging is estimated to be 2m.
675. Naboc River. Mine waste sediments are causing excessive sediment deposits in the
Naboc main stream and in the irrigation systems that have headworks in the downstream
part of the river. The river has a milky apprearance. The impacts of these mining wastes
have been researched in the Naboc area and the findings are of concern with 38% of
residents classified as mercury intoxicated in 2001. The use of mercury process for gold
extraction is reported to have been stopped early this century; however the results of the
PCMC study in 2008 shows that considerable amounts of mercury remain in the river
sediments upstream. These sediments may be expected to continue to migrate and to
continue to elevate the mercury and other heavy metal elements in agricultural soils
downstream unless remedial action is taken. In addition the reported concentrations of
mercury in the river sediments in the Naboc will continue to threaten the Agusan Marsh
wildlife and human populations in the marsh and elsewhere where drinking water is extracted
from the Agusan river.
676. Desilting of the Naboc River was identified in the Inception Workshop as a high
priority activity and in the subsequent focus group discussions/ stakeholder consultation
workshops. The location for desilting would be the stretch of the river from the headworks of
the Naboc Communal Irrigation System to the confuluence with the Agusan River (a distance
of 5.23km, as measured by NIA). The proposal has some merit in addressing the long-term
control of the existing pollution load; however, the downstream provinces have expressed
concern about the proposal due to concerns about how sediments disturbed during dredging
would be controlled. The disposal of contaminated sediments would require careful
management.44
677.
44

River dredging is a specialized activity (particularly where contaminated sediments

On the positive side it has been estimated that about Peso 100 million worth of gold could be recovered from
the sediments which has produced some private sector interest; however some estimates put the cost of the
dredging and recovery at over Peso 200 million.
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are involved) and should be contracted out, rather than procuring dredging equipment for
LGUs.
6.3

INTEGRATED ECOSYSTEM MANAGEMENT OF AGUSAN MARSH
6.3.1

Rationale

678. The Agusan Marsh is located almost at the center of the Agusan River Basin and is
the catchment basin for waters flowing from the surrounding areas of Compostela Valley,
and Agusan del Sur, and Bukidnon. It is comprised of a vast complex of freshwater marshes
and water courses including 59 lakes that collectively act as holding water basin for
floodwaters that regularly inundate the Agusan Valley during the northeast monsoon. It
covers parts of eight (8) municipalities in Agusan del Sur Province, namely: Talacogon, San
Francisco, Rosario, Bunawan, Sta. Josefa, Veruela, Loreto and La Paz.45
679. The Agusan Marsh Wildlife Sanctuary (AMWS) is one of the most significant wetlands
in the Philippines. It was one of the initial components of the National Integrated Protected
Areas System (NIPAS) and is listed as a wetland of international importance under the
Ramsar Convention (site No. 1009, effective Nov. 12, 1999). AMWS is one of the most
important biodiversity sites in the country and is considered as a Key Biodiversity Area (site
#180). Key Biodiversity Areas are identified so that site-scale conservation-focused
investment targets can be implemented for globally significant ecosystems and species.
680. AWMS has a total area of about 658 km2 of which only about 192 km2 has been
declared as a Protected Area. An additional 409 km2 is presently being proposed for
protection pending approval by the Philippine Congress under House Bill No. 176 and
Senate Bill 1071. The Agusan Marsh KBA covers 1.6% of the total land area of the province
of Agusan del Sur.
681. AMWS is also an important habitat for wildlife including threatened species and is an
important nesting site for migratory and resident birds. It is the habitat of several species of
wild ducks, herons, egrets and other migratory waterfowls as well as other rare and
threatened bird species, the Philippine crocodile and other endemic animal and plant
species. It harbors threatened species of flora and fauna including 31 endemic and 7
threatened species (Conservation International, 2010).
682. As a wetland ecosystem, the AMWS provides a wide range of ecological functions
and services that benefits the Agusan River Basin as well as the greater global ecosystems.
AWMS serves as holding area for waters that flow into Agusan River and its tributaries that
are in turn used for domestic, agricultural and power generating purposes. Wetlands such as
the AWMS also play a big role in the recharging of aquifers and as natural flood control
mechanisms. There are numerous sources of food both for humans and the animals that live
in the marshlands. Nutrients from the AWMS are transported via the Agusan River to Butuan
Bay benefiting coastal and marine organisms in the biodiversity corridors of global
significance within the Coral Triangle.
683. Wetlands such as the AWMS are important carbon sinks but, when disturbed, release
large amounts of greenhouse gases to the atmosphere. This underscores the importance of
managing the peat forest at Caimpugan which is found within the AMWS and is one of the
very few known peat forests in the country.
684. Unfortunately, this unique ecosystem is being threatened by a wide range of issues
and problems that compromise the ability of the AMWS to sustain these important ecological
45
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functions and services. Among these are: pollution from mining operations upstream and the
introduction of exotic and invasive species such as janitor fish (Pterygoplichthys spp.), the
Golden Apple Snail (Pomacea canaliculata and water hyacinth (Eicchornia crassipes);
erosion and siltation due to mining operations and deforestation occurring largely upstream;
illegal destructive practices such as hunting and trapping of wildlife species; timber poaching;
conversion of marshlands to paddy cultivation and palm oil plantation; poor agricultural
practices such as monocropping; poor management of solid waste; lack of proper sanitation
facilities and potable water supply in the floating communities in the Marsh.
685. On top of these, there are serious management and institutional concerns that have to
be addressed so that AMWS will be able to maintain or improve its ecological integrity.
Examples of these are improving the capacity of the Protected Areas Management Board
(PAMB) and the IPs and other key stakeholders in managing this important ecosystem, and
provision of alternative livelihood to reduce pressure on the resources of the AMWS, among
others.
686. To date, the AMWS has not delineated the prescribed management zoning for
Protected Areas which is a basic management tool for resource allocation. In-migration has
likewise increased adding more pressure to the marsh ecosystem. There is low awareness
about the importance of the AMWS among the stakeholders, thus participation in
management and decision-making is also compromised. The effects of climate change is fast
becoming an emerging issue since it is already affecting weather patterns that makes it
difficult for the local people to decide when to plant crops, and predict and adopt to flooding
in the Marsh.
687. These threats therefore have to be addressed in the most urgent manner to ensure
the ecological integrity of the AMWS in order that the functions and services it provides will
be sustained.
688. There are several interventions that are aimed towards the conservation of wetlands
in the country and some are directly related to AMWS. These are in the form of legislations,
rules and regulations, management and development plans, projects and activities. The
centerpiece legislation for the conservation of AMWS is embodied in the NIPAS Law. Other
important legislations include the Wildlife Conservation and Protection Act (R.A. No. 9147)
the Indigenous Peoples Rights (IPRA) Law (RA 8371), the Philippine Clean Water Act of
2004, and the Water Code of the Philippines (Presidential Decree No 1067). There is also
the Agusan del Sur Environment Code of 2007.
689. There is also the Agusan Marsh Wildlife Sanctuary Management Plan for 2006-2010
which provides the blueprint for the conservation activities in this Protected Area.
6.3.2

Subproject Scope

690. The proposed sub-project is aimed at the sustainable management of natural
resources to protect the globally significant biodiversity in the Agusan Marsh Wildlife
Sanctuary. The specific objectives include the following:
a)
b)
c)
d)

To establish the management zones of the AWMS as mandated under the
revised Implementing Rules and Regulations of the NIPAS Law.
To implement on-site conservation measures.
To develop compatible nature tourism activities involving local communities and
IPs.
To develop and implement low-cost sanitation and solid waste management
facilities, and potable water supply.
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e)

f)

To increase the awareness of communities in the AMWS as well as in the
surrounding watersheds about the functions and services provided by this
important wetland.
To strengthen the capacity of the Protected Areas Management Board, the IPs
and other key stakeholders in the management of the AMWS.

691. The design of interventions for managing AMWS is anchored on the concept of
ecosystem approach and the wise use of wetlands.
692.
This sub-project covers the whole 40,000 hectares that is included in the proposed
expansion of the AMWS. The components, outputs and outcomes of the sub-project are
summarized in Table 6.2. The components are described in detail in the subsequent
sections.
Table 6.2: Agusan Marsh Sub-Project Components, Outputs and Outcomes
Component

Output/s

Outcomes

1. Species and Habitat
Protection and
Rehabilitation

Management Zoning (Strict Protection
Zone and Multiple Use Zone) designated
for the AMWS
In-situ species conservation measures
Rehabilitation of degraded areas through
revegetation and planting
Expanded Biodiversity Monitoring System
Regular Water Quality Monitoring Reports

Improved management and
protection of the AMWS; improved
water quality management in the
basin and the coastal areas and
biodiversity corridors within the Coral
Triangle; Biodiversity in the AMWS
conserved.

2. Nature Tourism Activities
(Eco-tourism)

An Ecotourism Master Plan for AWMS
developed.
Infrastructure facilities for eco-tourism put
in place
Appropriate eco-tourism products and
packages developed (i.e. river cruise, bird
watching, etc.)
Marketing of Agusan Marsh as an
important ecotourism destination

Communities empowered; livelihood
opportunities generated; increased
income for communities;

3. Communication,
Education, Participation
and Awareness (CEPA)

Establishment of a Wetland Educational
Centre (also hosting the PASu office)

Communities/Key stakeholders
appreciate value of AMWS; more
effective and informed participation of
key stakeholders in decision-making
and management of AMWS;
increased livelihood opportunities
due to additional job/livelihood
opportunities in the Centre;
preservation of natural heritage in the
AMWS through the establishment of
a museum of natural history of the
AMWS

4.Capacity Building

Capacity Development Plan and
Implementation

Improved management and
protection of the AMWS; PAMB
strengthened; IPs empowered and
capacitated

5. Health, Water and
Sanitation

Appropriate, low-cost sanitation facilities
developed and implemented on a pilotscale in selected local communities in the
AMWS.
Appropriate and low-cost rainwater
harvesting facilities developed and/or
adopted for selected the AMWS
communities.
Floating health centers in strategic sites in
the AMWS established.

Improved potable water supply and
sanitation facilities; reduced
incidence of water-borne diseases;

Modules and Educational Materials for the
CEPA Program of the Centre

Tourists continuing to visit the marsh
and appreciating and learning from
the experience.
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Component

Output/s

Outcomes

6. Ecological Solid Waste
Management

An operational Community-Based Solid
Waste Management Program.

Improved solid waste management
by the target communities; reduced
solid waste in the marsh

7. Climate Change
Mitigation and Adaptation

Caimpugan Peat Forest conserved.
Communities aware of impacts of Climate
Change

Maintained capacity of peat forest to
absorb carbon gas thus contribute to
reducing greenhouse gases in the
atmosphere.
Climate change resilient
communities.

8.Project Management and
Sustainable Financing

Development of models for sustainable
financing for the Agusan Marsh Wildlife
Sanctuary (PES, REDD, etc.)

Continued support for protected area
management and local livelihoods
after sub-project ends

Source: PPTA Consultant.

693. Species and habitat protection and rehabilitation. A major activity that has to be
done under this component is the delineation of management zoning (Strict Protection Zones
and Multiple Use Zones) under the revised IRR of the NIPAS Act. After the management
zones have been established, then strategies for protecting and rehabilitating habitats can be
implemented, i.e. ecotourism activities in Multi-Use Zones, regulation of in-migration, etc.
Monitoring of biodiversity as well as water quality are important aspects of this component.
694. The proposed Strict Protection Zones (SPZ) and the rationale for choosing them are
described in Table 6.3, and locations are indicated on Figure 6.5.
Table 6.3: Proposed Strict Protection Zones in the AMWS
Proposed SPZ

1. Lake Mihaba

Municipality
Bunawan

(crocodile sanctuary)

2. Bat colony near Lake

Loreto

Panlabuhan
3. Lake Dinagat

Loreto

4. Lake Mombogongon

La Paz

Fish Sanctuary (La
Paz)
5. Sago forest near
Kalumbiahan (La Paz)

La Paz

6. Buyod

La Paz

7. Caimpugan Peat

San Francisco
and Talacogon

Dome

8. Lake Binoni

Talacogon

Rationale
10 ha of forested swampland of known
breeding area and habitat of crocodiles
(Porosus) adjacent but not including Lake
Mihaba.
11-12 ha proposed to protect colony of fruit
bats.
Nesting area for purple heron and breeding
habitat for Philippine crocodile.
Small isolated part of Lake set aside as fish
sanctuary. SPZ of 3 ha suggested.
50 ha, of which 5 ha would be designated as
SPZ as representative of this typical habitat
of AMWS.
Bird nesting area on slightly raised part of the
Marsh, with saltwater spring and marsh gas
production; 7 – 8 ha suggested as SPZ.
Unique peat habitat. Covers 5000 ha,
suggested SPZ of 1% or approximately 50 ha
to preserve the habitat without human
influence. SPZ would be selected to be
representative of different types furthest from
away from human access.
Small deep lake with population of Porosus
crocodiles. SPZ to be part of wooded riparian
area.

Source: PPTA Consultant.
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Figure 6.5: Location of Proposed Strict Protection Zones in Agusan Marsh Wildlife
Sanctuary

Lake
Binoni
Caimpugan
Peat Dome
Sago
Forest

Buyod

Lake
Mambogongon

Bat colony,
L. Panlabuhan
Lake
Dinagat

Lake
Mihaba

Base map source: Conservation International – Philippines 2010.
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695. Nature tourism and community livelihood. Nature tourism (or sometimes referred
to as eco-tourism) is an activity that is compatible to the nature of the AMWS. Nature tourism
when planned and implemented correctly can promote conservation and at the same time
generate awareness, build capacity and provide livelihood for the local communities.
Appropriate eco-tourism products and packages will be developed involving local
communities. Eco-tourism products in the area could include river cruise, bird-watching, and
eco-trail on boardwalks. A critical element of eco-tourism development is marketing and
capacitating those who will be implementing the program as entrepreneurs and conservation
managers at the same time.
696. A study was commissioned to look at the potential markets for the AMWS to avoid
wasting resources (facilities and marketing efforts) and to develop a marketing program to
deliver the message that it is a “must-see” destination for visitation and recreation and thus
convince tourists to visit the site (full details are in Volume 3, Appendix 2.11). Coupled with
the quality of the Marsh as a tourist destination, efforts will have to be done in order to create
a compelling tourism product that should be able to attract investments, community buy-in,
and visitors to AMWS.
697. Communication, education, participation and awareness (CEPA). A wetland
center will be established in the AMWS that will be a venue for educating the public on the
importance of this Ramsar site. It will include a wetland learning hub, a wetland museum,
and an interpretive area where experiential learning about the functions and importance of
the AMWS will be showcased in its natural setting. As an educational facility, the center will
offer specific curricula or modules for all types of audiences, including those upstream and
downstream of the AMWS. It will also host the PASu office. The design of the centre will take
into consideration the fragile nature of the Marsh. The center and its interpretive site will be
the centerpiece of the eco-tourism or nature tourism loop in the AMWS.
698. Capacity building. Key stakeholders will be capacitated in the areas of wetland
management, leadership and governance, planning, project implementation, monitoring and
evaluation, among others. Institutions, policies, systems, and skills will be assessed in order
to develop and implement a capacity development plan for key stakeholders
699. Health, water and sanitation. Aside from safeguarding the health of the residents of
the AMWS, health, water and sanitation concerns have to be addressed if nature tourism is
going to be promoted as an alternative livelihood activity in the AMWS. The provision of
facilities such as floating health centres with regular medical staff and medicines, potable
water, and appropriate, low-cost sanitation facilities will be included in the subproject
activities.
700. The two existing floating health centers will be refurbished, and coordination with the
Department of Health and the Provincial Health Unit will be done so that regular medical
personnel or a paramedic can be assigned to provide basic medical care to the IPs.
701. It is proposed to install 146 floating rainwater catchment/ toilet units, each serving
about five households.
702. Community-based solid waste management (CBSWM). It is proposed that two
barangay for each of the eight municipalities of the Agusan Marsh area will implement
CBSWM—a total of 16 barangay. In each town, a poblacion barangay and a barangay
located inside or near the marsh area will be selected. The poblacion barangay will provide
each municipal LGU a showcase CBSWM that can be visited and observed by the people of
other barangay. The selections were agreed with the stakeholders’ representatives from
each municipality during the FGDs held in August 2010.
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703. The proposed CBSWM program shall include: (i) construction of MRF (materials
recovery facility) in each priority barangay, (ii) construction of a small-scale plastic wastes
melter facility serving the eight towns, (iii) IEC on CBSWM, (iv) conduct of
workshops/trainings, and (v) consulting services.
704. Climate change mitigation and adaptation. Residents of the Marsh, especially the
IPs, are already experiencing the impacts of climate change, i,e, changes in rain patterns
thus affecting their planting cycles. CEPA activities will be implemented to inform them about
the importance of keeping the wetlands intact (especially the peat dome at Caimpugan) since
they are important carbon sinks. Since they live in floating houses, they are easily affected
by changes in water level in the Marsh which also affect their livelihood. Strategies to build
resilience in the local communities will be implemented as well as other precautionary
strategies such as a low-cost flood warning system.
705. Subproject management. A subproject management structure will be set up to
ensure the smooth implementation of the activities and put in place mechanisms for these
activities to continue even after project completion. This component will include a project
implementation unit (PIU) manned by a project staff who could either be hired by the project
or seconded by the LGUs and DENR as in-kind contribution to the project.
706. It is important that a sustainable financing mechanism be pursued so that
conservation activities in the AMWS will continue even after sub-project completion.
Potential sources of sustainable financing could include Payment for Ecosystem Services
(PES) and REDD (Reducing Emissions from Deforestation and Forest Degradation). PES is
especially promising since the Agusan Marsh is providing ecological services by natural
cleansing of water coming from the upstream and containing water, thus preventing flooding
downstream in the basin.
6.4

LOCAL SOCIAL AND INDIGENOUS PEOPLES DEVELOPMENT
6.4.1

Local Social Development Plan

707. A Local Social Development Plan supports watershed management and biodiversity
conservation subprojects. It is a cross-cutting intervention which acknowledges that social,
environmental, institutional and biophysical factors are closely linked in resource
management. Elements of the plans include provisions for community organizing, IP
development, livelihood development, gender and reproductive health, capacity building and
community education participation and awareness.46
708. Education, skills improvement and awareness-raising are inclusive of local concerns
affecting watershed management such as on agroforestry and small-scale mining and
plantations and their impacts. It also entails social marketing of Agusan River—promoting
awareness, network building and action on local and trans-boundary watershed issues. This
may be through the formation of ARB and local watershed networks, watershed forums and
education campaigns for legislators, media, IPs and other public entities.
709. A human resource development component gives impetus to the idea that population
pressure in the watershed needs to be eased. Thus, it is promoted as an important
investment as is advocacy for LGU development of alternative industries to absorb excess
labor. Capital formation for industrialization and development can come from mining and
other extractive industries. Thus, technical support is provided to build transparency
mechanisms in extractive industries and for small-scale mining reform. The latter promotes
46
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clean up and regulation as well as improved benefit sharing. A Conditional Cash Transfer
Program supports increased high school attendance. The output also strengthens linkaging
for apprenticeship and other skills development programs in coordination with the private
sector and other agencies.
710. Gender and reproductive health addresses gender issues and harnesses the
contribution of women in project implementation, livelihood development and resource
management. It is an opportunity to further promote dialogue on options to increase human
welfare and manage population growth in watersheds.
711. An IP plan is an integral part of the Local Social Development Plan as a safeguard
measure to ensure that indigenous peoples benefit well from the project. It is also in
recognition of the mandate of IPs to manage their ancestral domains. Aspects of the IP plan
are on capacity building for ancestral domain governance and dedicated funds to implement
each of the LSD sub-components such as for human resource and livelihood development.
Reforestation and agroforestry components will be implemented by IP organizations and
families with their migrant counterparts through the “treepreneur” concept. This gives
incentives to make seedling production and tree planting as a voluntary income-earning
activity for all members of a household.
712. Community organizing is a key process in attaining Local Social Development. It
consists of harnessing and mobilizing human and institutional resources in pursuit of
common goals. It facilitates continuing social assessment for better awareness of social
issues and their causes as well as participatory planning, implementation and monitoring.
This not only builds a sense of ownership over project components. It also entails mobilizing
stakeholders to progressively address key issues in resource management which may entail
advocacy for policy reform.
713. Local Social Development uses the partnership strategy and encourages
mainstreaming of the Community Organizing process as well as of other components into the
plans of LGUs and partner agencies. A responsibility center for Social Development and
Gender will be established in the project management unit (PMU) and at the watershed level.
Similar roles are encouraged as counterpart of LGU partners.
714. Sustainability is built into the process through joint planning with partners and by the
strengthening/formation of watershed management networks/councils and of appropriate
bodies at every level of the IP structures/local government. It also entails public-private
partnership in addressing the many concerns of watershed management.
715. In this sense, the component’s benefits are both short- and long-term. The process
supports participatory and inclusive implementation of infrastructure, forestry and other
components. It also aids the institutionalization of mechanisms to analyze and act
cooperatively on pressing issues not only within the direct impact areas of the subprojects
but throughout the watershed.
716. An inventory of watershed and Agusan Marsh occupants will be conducted to
determine the residents and users of forests/protected area resources. Forestry and IP
organizations will also identified. The process ensures that priority participants are involved
in assessment and planning in coordination with IP and LGU structures. Implementation
schemes are finalized with participants; land tenure issues and other problems are identified
and addressed in the course of project planning and implementation.
717. A key strategy is to link incentives to attainment of project objectives. For instance,
reforestation and agroforestry components will be implemented by migrant and IP
organizations and families through the “treepreneur” concept. Household members who
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participate in seedling production and/or tree planting and maintenance earn points that can
be exchanged for priority needs such as food and school supplies or others as determined by
them. Agroforestry and reforestation are part of the creation of sustainable livelihood
enterprises. Similarly, livelihood and human resource development will be linked to resource
management.
718. The integrated perspective of CO also anticipates potential threats from the entry of
large-scale mining and the expansion of banana, oil palm and other plantations which are
likely to put additional pressure on forests and protected areas. These may require policy
action and harmonization.
719. With the scope and magnitude of problems in the watershed and in protected areas,
Local Social Development is anchored on the partnership strategy and encourages
mainstreaming of Community Organizing and of other components into the plans of LGUs
and partner agencies such as NCIP. A responsibility center for Social Development and
Gender will be established at the PMU and at the watershed level including in the CENRO
and in protected area management structures. Similar roles are encouraged as counterpart
of LGU partner agencies (e.g. Provincial Environment Office (PENRO-LGU), Municipal
Environment Office (MENRO), Community Affairs and Development Section (CADS Com
Val).
720. While social preparation will accompany various components, community organizing
is a continuing process. In addition, sustainability is promoted through ongoing capability
building. It is also done through joint planning with partners and by the
strengthening/formation of watershed management networks/councils and of appropriate
bodies at every level of the IP/local government structures. The strategy reinforces publicprivate partnership such as with NGOs and the business sector in addressing the many
concerns of watershed management.
6.4.2

Indigenous People Development Plan for Selected Watersheds in
Compostela Valley

721. The IP Plan is part and parcel of a Local Social Development Plan, and a support
component of the watershed management subprojects. It recognizes that ancestral domain
resource management plans have been prepared for all ancestral domains (AD) and
municipalities of Compostela Valley. Watershed plans are harmonized and complement
existing or proposed ADSDPP and LGU plans.
722. The role of IPs in the reforestation and livelihood components are well defined. Other
aspects of the IP plan are on capacity building with some topics as outlined in the following
sections.
A. Support for Implementation of Ancestral Domain Sustainable
Development and Protection Plan
723. Indigenous peoples, by law, have rights and responsibilities on ancestral domain
management and in resource management. Compostela Valley and the Agusan Marsh are
home to indigenous peoples. Much are within approved ancestral domains. Thus, an
opportunity exists to enhance ancestral domain development with IP management through
training and capability building.
724. Mainstreaming of priority plans that are compatible with resource management shall
be supported. This includes replanting of identified protected zones in the ADSDPPs as well
as ENR (environment and natural resources) livelihood projects. Reforestation and
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agroforestry components will be implemented by IPOs and IP families with their migrant
counterparts through the “treepreneur” concept. This gives incentives to make seedling
production and tree planting as a voluntary income earning activity for all members of a
household.
B. Support for Indigenous People Capability Building
725. Indigenous peoples have a critical role in the management of the ancestral domain.
While they shall be involved in all components, special attention is on capability building of
indigenous structures for governance and resource management of the ancestral domains:
IP’s rights and responsibilities for the ancestral domain and how IP structures can
perform these functions, e.g. implementing Free Prior Informed Consent,
environmental impact assessment, best practices on large-scale and small-scale
mining on IP lands, provisions of the Indigenous People’s Rights Act and the
Mining Act, NIPAS Act, paralegal training and the like.
Organizational strengthening (leadership and membership) of the ancestral
domain structures and community organizations on financial management, conflict
management, negotiating with investors, cooperative development, project
monitoring and evaluation, networking and linkaging, fund sourcing, etc.
Harmonizing the Indigenous People’s Rights Act (IPRA) with other existing
laws. The NCIP and LGUs in Compostela Valley are mainstreaming IP structures
and ancestral domain plans into local government structures and plans. There is
provincial and municipal level indigenous peoples’ representation in the local
legislative bodies. Still, there remains a need to harmonize the IPRA with existing
national laws as these relate with local experience. Of urgency are the NIPAS Act,
the Mining Act, the Local Government Code and the Environmental Impact
Statement Law. Policy review shall happen at the provincial and ARB levels.
Strengthening IP organizations. With the projected entry of mining and
development projects, capacity building efforts will be directed at indigenous
structures in their role as ancestral domain resource managers. This shall be
through training and logistical support for enforcement of resource management
rules. Indigenous peoples are mandated by law to receive royalties. COs can
assist in establishing operating systems for this to happen in a transparent and
accountable way. Education on options and best practice and training on fund
management can increase the absorptive capacity of IP communities to make full
use of resources in an equitable manner and in a way that promotes building of
social capita.
Enhancing the NCIP’s organizational and technical capacity and building the
capacity of IPs. As a facilitator of the process for Free Prior Informed Consent
Process (FPIC), the NCIP shall be strengthened in its capacity to recognize and
analyze environmental impacts and social and cultural issues associated with
development projects in IP areas and present these for the consideration of the
IPs. NCIP personnel shall also be trained in anthropological techniques/methods.
In addition, the NCIP may also need personnel who are skilled in public
administration who can help reconcile the IPRA and its implementing rules and
regulations with government procedures for seamless integration.
Improving the efficiency of the community participation/ FPIC process while
simultaneously strengthening the credibility of the FPIC. Many investors are
coming in. These must be subject to clear procedures on what and how they
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present their side to the IPs. Capability building will be extended to NCIP in its role
in the implementation of the FPIC.
Assessing the long-term impacts of the IPRA. NCIP shall assess how the IPRA
is working on the ground in terms of achieving its overall objectives and whether it
is making a positive difference for the IPs in the province, and what can be done to
improve the attainment of targets. This impact assessment will require systematic
monitoring of how ADSDPPs are being implemented and their contribution in
transforming the lives of intended beneficiaries.
6.4.3

Program Strategies for Agusan Marsh Local Social Development

726. The Agusan Marsh Biodiversity Conservation area is a major source of livelihood for
indigenous peoples and migrants inside and around the Agusan Marsh. The Agusan Marsh
stores fresh water and stabilizes surface flow into lower zones. It is a wildlife sanctuary and
represents biodiverse flora and fauna that are fast disappearing. The degradation of this
protected landscape will adversely affect the entire river basin and not only the communities
that depend on the area for the livelihood. The best people to protect the area are those that
have a direct stake in the maintenance of the integrity of the protected landscape. However,
there is a need to develop livelihood options, human resources and to strengthen capabilities
of organizations, local governments, the Protected Area management and communities for
this role. The local governments and other stakeholders and users of resources in the area
need to act as one with the local Protected Area Management Board to reverse the fast pace
of degradation and the decline in biodiversity and water bearing capacity of the area.
727. The social dimensions of project preparation and implementation cut across various
components and stages of project site improvement. The component shall focus on building
awareness and on empowering local actors for participatory and integrated land and water
resources management and in addressing key issues and opportunities in the Agusan
Marsh.
728. The local social development component supports implementation of an Integrated
Watershed Management framework to sustainably integrate Agusan Marsh management
with community livelihoods. It addresses the interdependent components of farming systems
and natural resources management, the need for improved livelihoods and compatible
income-generating activities, issues of degradation of natural resources, pollution, loss of
biodiversity, low agricultural productivity, poor water quantity and quality, and the like.
729. There are cross-cutting themes such as improved access and equity—with a focus on
empowering marginalized groups of people, including women—capacity building, and links to
income-generation. Effective integrated marsh management requires a collaborative
management approach that includes various stakeholders (indigenous peoples and marsh
and buffer zone communities, NGOs, civil society, GOs, etc). The extractive industry
sectors—mines, timber and plantations—shall also be part of awareness raising and action.
730. In addition, other institutional challenges that need to be addressed relate to on-going
discussions on payment for environmental services and climate change at the watershed
level. Institutional/community mechanisms need to be devised to receive payment for the
ecosystem services or that result in sacrifices made by Marsh communities as a result of
upstream mining activities upstream.
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6.5

IMPROVEMENT OF WATER RESOURCES, FLOOD MANAGEMENT, AND WATER
SUPPLY INFRASTRUCTURE
6.5.1

Butuan City Drainage Subproject
A. Introduction/ Rationale

731. Butuan City is located on both banks of the Agusan River (Figure 6.6). However, the
city proper (central business and densely developed areas) is located on the west bank. Due
to the city’s location on the delta, it is traversed by a series of relatively small natural creeks
on either banks of the river.
732. Butuan City was previously the administrative capital of Agusan del Norte. The City is
located on the delta of the Agusan River which has a total catchment area of 11,700 km2.
The physical topography of the area where the city is located is generally flat with ground
elevations ranging between 1.5 to 3.0 m (above mean sea level).
733. By virtue of the city’s location in the Agusan River delta, the area is naturally prone to
regular flooding by Agusan River overbank flows. The City’s drainage system is also affected
by backwater effects from Agusan River and tides from Butuan Bay. Tidal and backwater
effects on the city’s drainage channels exacerbate flooding and compound the drainage
problems faced by the city.
734. Butuan City, with 27 barangays and a population of 298,378 in 2007, has more than
doubled since its population of 131,094 in 1970. The urban population in 2007 was 92,556.
Urban areas are along a major river/creek network. The population continues to grow fast as
mangroves and flood plains towards the coast convert to residential and commercial areas.
This is seen in the correspondence of identified flooded zones on both sides of the river and
of blighted areas on the western side as shown in Figure 6.7. Ocular inspection indicates the
possible need for relocation.
735. From discussions with the Butuan City government, including the newly-elected
mayor, improvements to the city drainage is a high priority in the development plans of the
city, and a flood control and drainage task force has been formed.
736. Lower Agusan Development Project. To mitigate the effect of regional flooding from
Agusan River and to improve the overall drainage of the river/creek systems in Butuan City,
the Lower Agusan Development Project (LADP), which involved a series of studies and
stages/phases, was implemented. The following were carried out under the LADP:
LADP: Feasibility Study and Report, June 1981.
LADP: Review Report, Annex I- Hydrology; Annex III-Flood Control, January 1983.
LADP: Design Report, Volume I, Flood Control, October 1981.
LADP-I: Preliminary Study on Drainage System in West Bank of Butuan City, April
1992.
LADP-II: Updated Design for the LADP, Stage I, Phase II, February 1999.
737. LADP-II, Stage I, Phase II was implemented by the Department of Public Works and
Highways (DPWH) through the Project Management Office of the Cotabato-Agusan River
Basin Development Project (PMO-CARBDP). The LADP-II comprised four packages:
Package I: Agusan River improvement (east bank) and cut-off channel.
Package II: Construction of Magsaysay Viaduct.
Package III: Improvement of Banza River and land improvement.
Package IV: Masao River improvement and construction of urban drainage system in
Butuan City.
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Figure 6.6: Location of Butuan City on Agusan River Delta
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Figure 6.7: Area Prone to Flooding – Butuan City
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738. Packages II and IV related to drainage improvements on the west bank of Agusan
River where the main city is located. Package II comprised the construction of an earth levee
and a concrete floodwall along the west bank of the Agusan River to protect the city from
Agusan River floods. Package IV involved improvements to the Masao River and the main
urban drainage creeks/rivers on the west bank. Although most of the works under the above
four packages have been implemented, the construction of an earth levee (1.6 km) from
Mangangue Creek to Agusan Pequeno River and channel improvements along Langihan
Creek have not yet been completed.
739. Although improvements made to increase the discharge capacity and efficiency of the
waterways have overall resulted in the reduction of the level of local flooding, problems still
arise within the city’s urban drainage system for various reasons as mentioned below.
740. Factors contributing to flooding. The flooding/drainage problems faced by the City
may be attributed natural and man-made factors as indicated below:
Physical nature of the flood-prone areas; these areas are mainly flat, low-lying and
difficult for natural drainage.
Significant amount of stormwater runoff from the western highlands, contributing to
flash floods.
High elevation of the groundwater table resulting in saturated soils and less
absorption of rainfall on the ground, thus contributing to higher runoff.
Increase in stormwater runoff due to increasing urbanization.
Backwater and tidal effects from Agusan River and Butuan Bay controls outflows from
the city’s drainage systems.
Absence of drainage infrastructure in some areas to convey and discharge flows.
Insufficient flow capacity of the existing urban drainage infrastructure to cope with
increasing stormwater runoff.
Insufficient number and capacity of stormwater inlets (catch basins) to capture flows
into the piped or covered drainage systems.
Obstruction of natural drainage flow paths and building encroachment on channels.
Filling-in and replacing open channels along city roads with under-sized
pipes/culverts in order to provide parking areas and walkways along shop-fronts.
Lack of implementation of vertical controls of finished surface/ground levels to ensure
proper drainage of urban developments in low-lying areas.
Lack of maintenance of the existing drainage infrastructure.
Accumulation of solid waste and sediment in drains, in addition to overgrown
vegetation, not only impedes flows but reduces the flow-carrying capacity of the
drains.
Lack of proper planning and policy/regulation enforcements to fully address the
drainage problems in a holistic way.
741. Although flooding in the city streets does not cause serious damage to goods and
property, the floodwaters pose health risks (as the floodwater is mixed with sewage) and
interrupts daily livelihood activities.
742. Master Plan. In order to solve the flooding and drainage problems associated with
local stormwater runoff within Butuan City, a drainage master plan was prepared by the city
government in November 2003. The drainage master plan covered 39 urban barangay of the
city. The total cost of implementing the works was estimated at P686.8 million (in 2003
monetary figures) with the city’s urban drainage system accounting for P382.8 million and
P304 million for flood control works. The drainage master plan for the whole works was
intended to be implemented over a 10-year period.
743.

A lot has changed in terms of the city’s development (physical environment) and
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

188

implementation of some drainage improvement works since the preparation of the drainage
master plan by the city. In view of these, and to reflect the present and anticipated future
catchment and drainage conditions of the city, it is necessary to update the 2003 Drainage
Master Plan prepared by the City LGU.
744. Proposed subproject objective. The goal of the Butuan City Drainage Subproject,
when implemented, will be the improvement in living conditions of local residents through the
minimization of the adverse socio-economic and health impacts attributed to poor drainage
and flooding in the city. Full details of the subproject are included in Volume 4 – Chapter 1.
B. Existing Drainage System/ Facilities
745. The drainage system in Butuan City consists of natural rivers/creeks and a network of
roadside and off-road drainage systems. The latter drainage system is either closed
(consisting of pipes or covered drains) or open (consisting of lined and un-lined trapezoidal
or rectangular drains).
746. The Masao and Agusan Pequeno Rivers, draining a total area of approximately 83
km2, are the main river systems into which the city’s drainage system discharge into.
747. In some areas of the city, the open drains have been filled in, replaced with undersized pipes and covered with concrete slabs to allow access to building facilities, parking,
and to serve as walkways for pedestrians. The closed systems mainly consist of
underground drainage reinforced concrete pipes ranging from 300 mm to 1200 mm in
diameter. Some drainage systems in the city have been in existence for more than 30 years
and need to be replaced as the systems can no longer cope with the increased amount of
stormwater runoff generated, besides the systems being dilapidated.
748. There are currently three (3) main existing sluice/floodgates along the levee/floodwall
on the east bank of Agusan River. The gates can be found at the following locations:
At the downstream end of Rosales Street, near the Butuan Post Office.
At the downstream end of Gomez Street.
At the mouth of Agusan Pequeno River.
749. These gates control flow from Agusan River into the City’s drainage system. Although
these gates serve a useful purpose of preventing flows from Agusan River from entering the
city’s drainage system during flooding, they also prevent flows from the city’s drainage
systems discharging into the river when the gates are closed during such crucial times.
Should there be significant amounts of rainfall within the city’s catchments while the gates
are closed, local flooding within the city occurs as no pumps have been provided to pump out
the stormwater runoff from the city’s drainage system.
750. There is also a main flow control gate (Suatan Gate) located along the Lower DooganSuatan-Masao River. The purpose of this gate is to control incoming flows and tidal influence
from the Masao River on the city’s drainage system.
751.

The layout of the city’s urban drainage system and facilities are shown on Figure 6.8.
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Figure 6.8: Existing Urban Drainage System in Butuan Central Business District
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C. Scope for Drainage Improvements under Updated Master Plan
752. Scope. The scope for drainage improvements has been based on the outcomes of
the engineering investigations and bearing in mind cost-effectiveness, social and
environmental acceptability of the proposed works. The improvement works generally consist
of:
Construction of new drains in the flood-affected areas where there are currently no
drainage systems.
Replacement of existing under-sized drains by larger drains to increase the flowcarrying capacity of the drains.
Rehabilitation (dredging and repair works) of existing open drainage channels along
major roads and streets.
Rehabilitation (dredging works) of existing main drainage channels/waterways.
For closed/covered drains, construct additional stormwater inlets (catch basins) in
order to convey more flows from the surface and into the drains.
Construction of flood/tide control gates and pump stations at selected locations to
control incoming tides, flows from Agusan River and evacuation of local stormwater
runoff by pumping excess flows.
Implementing the segments of Langihan and Maon-Villa Kananga-Libertad Creeks
which was not carried out by CARBDP because of problems with right-of-way and
compensation issues.
753. Phasing. Three phases are envisaged to implement the full Butuan City Drainage
Master Plan in accordance with the land use plan and priorities of the city government:
Phase 1, which is the Immediate Improvement Program (IIP), to cover the central
business district (CBD). The major components for Phase 1 are as follows:
Construction of additional trapezoidal or rectangular drains on identified
waterways along Villa Kananga, Agusan Pequeno and Langihan areas.
Construction of additional rectangular drains within the CBD and adjoining
areas.
Replacement of non-functioning drainage lines along the CBD area.
Rehabilitation of existing open drainage channels/waterways and along major
roads; this provision is considered based on the present heavily silted
condition of the existing open channels.
Construction of pumping stations and floodgates along strategic portions of
the CBD.
Phase 2 (medium-term) and Phase 3 (long-term) to cover the rapidly urbanizing
areas located east of the Agusan River, and west of CBD up to Barangay
Libertad. The major components for Phases 2 and 3 are as follows:
Construction of new trapezoidal drainage lines along identified drainage
channels/waterways.
Construction of new rectangular drainage lines along roads/streets.
754. However, the estimated cost for all three phases is presently beyond the financial
limitations and borrowing capacity of the city government and it is proposed that only Phase
1 is implemented under ARBIWRMP. Phase 1 can be viewed as a stand-alone project.
755. Stakeholder consultation. A stakeholder consultation workshop was held on 5
October 2010 to present the overall scope of the drainage improvements, and there was
general support for the proposals. The workshop was attended by the newly-elected Butuan
City mayor and other high city government officials who reaffirmed that drainage
improvement is a high priority of the city government.
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756. Following initial discussions with the mayor on 9 September 2010 on possible
financing options, further discussions were held with him on this aspect during the workshop.
D. Proposed Subproject Scope (Phase 1)
757.

Butuan City subproject drainage improvement will involve:
Rehabilitation and upgrading of the existing urban drainage system.
Rehabilitation and upgrading of sections of Langihan and Maon-Villa KanangaLibertad Creeks.
Construction of new drains in identified flood-prone areas where there are no
drainage systems.
Construction of sluice gates and pump stations in selected locations.
Institutional capacity building to improve the capability and efficiency of the city
government staff to properly manage and operate the drainage infrastructure.

758.
6.9.

The proposed Phase 1 works are summarized in Table 6.4 and illustrated on Figure
Table 6.4: Summary of Proposed Butuan City Drainage Works (Phase 1)
Item Description

Unit

Quantity

1. Trapezoidal Drain channels/waterways
1200mmx2500mm
1200mmx5000mm
1400mmx6000mm

LM
LM
LM

5,400
3,000
2,800

2. Rectangular Drain channels/waterways
1200mmx5000mm

LM

3,200

3. Rectangular Drain roads/streets
1200mmx1500mm
900mmx1200mm
600mmx1000mm

LM
LM
LM

34,800
38,400
4,570

4. Rehabilitation of existing road open channels ( Dredging and
Repair works)

LOT

LOT

5. Rehabilitation of existing Main Drainage Channels/Waterways
( Dredging works)

LOT

LOT

6. Pumping Stations

Nos.

6

7. Flood Gates

Nos.

6

Source: PPTA Consultant.
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Figure 6.9: Proposed Butuan City Improved Drainage Works (Phase 1)
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E. Sewage Collection and Treatment
759. During the workshop to present the Draft Final Report to key stakeholders held in
Davao City on 25-26 November 2010, suggestions were put forward to include sewage
treatment in the subproject scope since the drains in the CBD also collect sewage overflows
from poorly constructed and maintained septic tanks and this poses a health risk to the city.
760. Howerver, although both LGUs and water utilities (in this case Butuan City Water
District) are mandated under the 2004 Clean Water Act to address sewage and sanitation,
and various technical solutions can be proposed (see Volume 4, Appendix 1.5, for details),
the main consideration is the limited borrowing capacity of both Butuan City LGU and Butuan
City Water District if sewage treatment is to be financed from loans. For Butuan City LGU its
current borrowing capacity will be fully utilized for the proposed Phase 1 drainage works, and
Butuan City Water District is not in a financial position to take on any further loans.
761. It is recommended that a thorough feasibility study is carried out during ARBIWRMP
implementation to determine the most appropriate technical, institutional and financing
options.
6.5.2

Improvement of Municipal Water Supply Systems
A. Background

762. The provincial data gathered by the Consutant during the PPTA showed that
accessibility to a Level III water supply service in the three provinces encompassing Agusan
River Basin is quite low. Based on 2008 data, only about 29% of the total households in the
basin have access to a Level III system, about 69% have access to either Level II or Level I
facilities, while 2% have no access at all. In Agusan del Sur, only about 7% of the
households have access to Level III systems out of 113,071 households in 2008.
Compostela Valley has about 36% of households that have access to Level III systems.
763. The low accessibility problem is brought about by other factors such as inadequate
infrastructure for tapping water sources, treatment, storage, and pipelines to convey water to
individual households, and lack of technical knowledge of the water supply personnel in the
management, operation and maintenance of water systems, and lack of adequate recovery
mechanisms that will enable the water service providers to attain sustainability for present
and future requirements.
764. Access to potable water supply is of great importance because it improves living
conditions, particularly health and sanitation, of people living in the area, and enhances
economic activities, thus propelling economic growth.
765. During the Inception Workshop in Davao City held on March 1 and 2, 2010, 14 water
supply subprojects within the three provinces in the Agusan River Basin were selected by the
participants for financing of under the ADB loan. The Municipality of Compostela was also
added to the list during public consultations with the provincial and municipal government
officials of Compostela Valley held on 26 March 2010. During the DFR Workshop held on 2526 November 2010 the towns of Bunawan and Laak were added to the list, bringing the total
number of water supply subprojects to 17. These identified water supply subprojects are
shown in Table 6.5.
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Table 6.5: Identified Water Supply Subprojects
Province

Municipalities

Total Number

Agusan del Norte

Las Nieves, Magallanes

2

Agusan del Sur

Bayugan City (through Bayugan City Water District), Bgy. Patinay/Prosperidad Water District ( Prosperidad), San Francisco
(through San Francisco Water District), La Paz, Esperanza,
Veruela, Talacogon, Loreto, Sta. Josefa, San Luis, and Trento,
Bunawan

12

Compostela Valley

Nabunturan/Montevista
Compostela, Laak

District),

3

Total Number of Subprojects

17

(through

Nabunturan

Water

Source: PPTA Consultant.

766. The present low accessibility to potable water supply problem is clearly reflected in
the 17 identified subprojects—four LGUs do not have Level III systems even in the poblacion
area, while those with Level III systems have limited service coverage. All subprojects have
water supply problems and need improvement to be able to serve a higher percentage of
population with potable water supply.
767. From the initial 15 subprojects, three were selected as case study systems for which
appraisal studies, to determine their technical, financial and economic viability for financing
under the proposed ADB loan, were prepared under the PPTA: (i) Esperanza Municipal
Water System, (ii) Prosperidad Water District, and (iii) Nabunturan Water Dstrict.47 The
results of the studies were used as a basis for estimating the initial costs of the other 14
subprojects, for which feasibility studies will be undertaken during the loan implementation
period.
B. Esperanza Municipal Water Supply
768. Rationale. The existing water supply system of the Municipality of Esperanza called
Esperanza Municipal Waterworks System (EMWS) is a Level III system operated by the
LGU.
769. At present, EMWS is serving only one (1) out of forty-seven (47) barangay in the
municipality. This is a very low service coverage area for a 13-year old water service provider
that started its operation in October 1997. Also, there is a need to improve the system of
EMWS, as only 69% of the poblacion area population receives a Level III water service.
770. The proposed water supply development aims to improve the water supply system of
EMWS in order to meet the projected water demand for the design year 2025, both in the
existing and proposed expansion service areas.
771.

Existing Water Supply System. The existing facilities consist of the following:
two (2) deep wells and pumping stations with total capacity of about 8 l/s (691
m3);
one (1) elevated concrete reservoir with a storage volume of about 67 m3;
626 metered service connections, broken down into 605 domestic connections,
19 non-domestic connections and 2 public faucets;
5 km of 75mm and 100mm diameter transmission mains;
6,485 LM of 25mm to 100mm diameter PE and uPVC transmission/distribution
pipelines laid from period year 1997 to 2004; and

47

Full descritions of the case study systems and proposed interventions are included in Volume 4 – Chapter 2.
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two (2) gate/isolation valves on the transmission lines and eight (8) gate/isolation
valves on the distribution lines with diameter sizes ranging from 50 to 100 mm,
and two (2) fire hydrants.
772.

Notable deficiencies of the water system are:
the present capacity of existing sources is just adequate to meet the present
demand but can not accommodate new service connections in the near future
because of limited sources;
water storage volume is not adequate for operational and emergency demand of
the system, resulting in insufficient pressure in the distribution system;
lack of water treatment/disinfection facility in the pumping stations, resulting in
poor water quality;
lack of production meters in monitoring the existing production wells; and
lack of standby power generating set in PS (pumping station) #2 for continuous
power supply during power failure.

773.

Scope of Proposed Water Supply Component:
Demand Projections
From the existing one (1) barangay covered at present, the service area will expand
to 16 barangay in year 2015 until 2025. Eventually, the projected service area
population for years 2015, 2020 and 2025 are 22,573, 24,876 and 27,817,
representing 43.7%, 45.9% and 49.1% of the total municipal population, respectively.
The projected served population for years 2015, 2020 and 2025 are 19,303, 21,816
and 25,010 representing 37.4%, 40.3% and 44.1% of the total population of
Esperanza, respectively.
The projected number of service connections of EMWS and average day demand
(ADD) are shown in Table 6.6.
Table 6.6: Projected Total Service Connections and Average Day Demand - EMWS
Projected Total Service Connections and Average Day Demand (cum) - EMWS
Barangay

Proposed
Service Area

1. Pobalacion

System 1

1. Piglawigan
2. Cubo
3. Dakutan
Sub-total
1. Crossing Luna
2. Labao
3. Catmonon
Sub-total
1. San Isidro
2. Bentahon
3. Mahagcot
4. Taganahaw
Sub-total
1. Duangan
2. Guadalupe
Sub-total
1. Hawilian
2. Remedios
Sub-total
1. Santa Fe
Sub-total
TOTAL

System 1

System 2

System 3

System 4

System 5

System 6

YR 2010
YR 2015
SC
ADD
SC
ADD
Present Service Area
629
416
717
519
Future Service Area
172
120
197
149
110
76
126
94
404
268
463
336
1,315
880
1,503
1,098
181
125
208
156
85
59
97
72
194
134
222
165
460
318
527
393
48
35
55
43
157
110
180
136
110
76
126
94
45
34
52
42
360
255
413
315
144
98
165
121
462
309
530
387
606
407
695
508
321
215
368
269
186
129
213
159
507
344
581
428
180
125
206
155
180
125
206
155
3,428
2,329
3,925
2,897

YR 2020
SC
ADD

YR 2025
SC
ADD

772

593

876

711

225
144
530
1,671
238
111
254
603
62
206
144
59
471
190
606
796
421
244
665
237
237
4,443

179
114
406
1,292
190
89
201
480
53
165
114
50
382
154
469
623
325
194
519
189
189
3,485

256
164
605
1,901
271
127
289
687
71
235
163
67
536
229
728
957
480
278
758
269
269
5,108

214
135
496
1,556
226
106
240
572
61
198
134
59
452
194
594
788
391
231
622
225
225
4,215

Source: PPTA

774. Water resources. The presence of good aquifers in the area makes surface water the
least attractive alternative as a source of domestic water supply for Esperanza. The
expansion areas and additional demand identified by the study can be supplied from both the
existing well fields and spring sources.
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775. Springs at Barangays Duangan and Tag-anahaw are being used to supply the
domestic water requirements. However, there is a need to evaluate the potential of these
springs for the improvement and expansion of the existing water supply system.
776. The pumping test conducted on PS # 3 production well of the Esperanza Waterworks
System indicated a high potential for developing medium capacity wells. The conduct of
pumping tests on existing wells will confirm this and would form the basis for the location and
initial design of future production wells.
777. The lack of adequate groundwater information in the expansion areas makes it
necessary to construct test wells or exploratory wells during the initial stage of the design
phase of the subproject. Test well drilling will confirm the quantity and quality of available
groundwater prior to finalization of the project detailed design in these areas. This will also
determine whether treatment facilities will be required in case of high iron, manganese or
other chemical concentrations. Geophysical logging of the test hole is also recommended to
determine the exact locations of the well intake.
778. With the year 2020 maximum-day demands at 52.44 l/s (4,531 m3/d), the additional
demands of 20.44 l/s (1,766 m3/d) can be obtained from wells to be drilled within or near the
service areas of the delineated barangay in the Municipality of Esperanza.
779. Service area. Factors considered in the delineation of the future service area included
the willingness to connect, concentration of population, proximity to the existing system or
location in relation to the proposed route of the transmission lines, and other technical and
economic considerations. Figure 6.10 shows the present and future service area of EMWS.
780. Recommended plan for water facilities. The recommended plan involves two (2)
construction phases: (i) Phase I will meet the projected water demand for Year 2020, and is
scheduled to be completed in 2013, (ii) while Phase II is proposed to cover requirements until
design year 2025 and should be implemented before the Year 2020 to the meet the demand
of the design year 2025. However, it is proposed that only Phase I is implemented under
ARBIWRMP; new financing arrangements will need to be made to implement the proposed
Phase II works.
781. The recommended development plan/outline design for EMWS will involve the
development of facilities that will supply the demand requirement of the six (6) independent
systems until year 2020. The additional sources will come from groundwater through wells in
the well fields within the service areas of the six (6) systems. The operational storage
computed at 15% to 30% of the maximum day demand is recommended for the proposed
water supply improvement program of EMWS.
782. Phase I development program. The Phase 1 development program will include the
construction of eight (11) new wells with pump sets; treatment facilities for each of the new
sources plus for the existing water sources; transmission and distribution pipelines and
appurtenances; construction of four (6) new reservoirs, plus rehabilitation eleven (11)
existing reservoirs in the different barangay; and NRW measures. The developments are
planned for implementation during 2012-2013.
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Figure 6.10: Present and Future Service Areas - EMWS
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C. Prosperidad Water District
783. Existing facilities. The franchise area of Prosperidad Water District (PWD) is the
Municipality of Prosperidad located in the Province of Agusan del Sur. There are three
independent systems in PWD covering six (6) barangay.
784.

The existing water sources of PWD consist of four (4) springs.

785. The estimated served population for year 2009 is about 5,660 representing 7.37% of
the municipal population. The minimum domestic water rates for the first 10 m3 of water are
P171.00 for Poblacion and Bayobo systems and P75.00 for San Jose system.
786. The main deficiencies of the existing systems include: a) insufficient supply in terms of
quantity, b) insufficient pressure in the system, c) insufficient storage volume in the poblacion
system, d) no storage facilities in the Bayobo and San Jose systems, and e) poor water
quality in the Poblacion and Bayobo systems due to high turbidity.
787.

The total number of active service connections in 2009 was 1,249.

788. Population and water demand projections. The municipal and barangay
populations were projected using the geometric rate method and the ratio method
respectively. The 2000 Census of Population and Housing and the 2007 Census of
Population were used as the basis for projections. The projected municipal population for the
years 2010, 2015, 2019 and 2025 are 77,440, 80,982, 83,931 and 88,558 respectively.
789. The proposed improvement plan of the Prosperidad water supply system involves two
(2) phases: Phase1 – connecting the Poblacion and Bayobo systems together and inclusion
of Barangays Patin-ay and Mapaga in the proposed system. Phase 1 is designed to meet the
projected water demand up to year 2019; Phase 2 – expansion of the proposed system to
Barangays San Vicente and Awa. Phase 2 is designed to meet the projected water demand
from years 2020 -2025.
790. The projected service area populations for years 2010, 2015, 2019 and 2025 are
15,326, 24,819, 27,155 and 33,057, representing 19.79%, 30.65%, 32.35% and 37.33% of
the population of the municipality respectively. The projected served population for years
2010, 2015, 2019 and 2025 are 6,030, 17,540, 20,130 and 25,580 representing 7.79%,
21.66%, 23.98% and 28.89% of the population of the municipality respectively.
791. The average day demand (ADD) for years 2010, 2015, 2019 and 2025 are 1,516.58
m3/day (17.55 l/s), 3,018.71 m3/day (34.94 l/s), 3,426.17 m3/day (39.65 l/s) and 4,334.27
m3/day (50.17 l/s) respectively. The maximum day demand for years 2010, 2015, 2019 and
2025 are 1,895.73 m3/day (21.94 l/s), 3,773.39 m3/day (43.67 l/s), 4,282.71 m3/day (49.57
l/s) and 5,417.84 m3/day (62.71 l/s) respectively. The peak hour demand for years 2010,
2015, 2019 and 2025 are 3,033.16 m3/day (35.11 l/s), 6,037.42 m3/day (69.88 l/s), 6,852.34
m3/day (79.31 l/s) and 8,668.54 m3/day (100.33 l/s) respectively.
792. The allowance for non-revenue-water is estimated at 43% of the ADD from 2010-2013
and at 20% of the ADD from 2014-2025.
793. Analysis of options and alternatives. The only potential source of water for the
Prosperidad water supply system is groundwater through springs. Surface water was not
given priority in the analysis of alternative sources because of the high cost of development
of the treatment facilities to make water potable for drinking, and operation and maintenance
costs associated with this type of treatment.
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794. Recommended plan/ outline design. The proposed improvement plan of
Prosperidad water supply system consists of two (2) phases. Phase 1 will connect the
Poblacion and Bayobo systems together and will include Barangays Patin-ay and Mapaga in
the proposed system. Phase 1 is designed to meet the projected water demand of the
proposed system up to year 2019. The proposed system will serve 7 barangay, namely
Poblacion, Salvacion, Las Navas, La Suerte, Lucena, Patin-ay and Mapaga. Under the same
phase, the improvement of the San Jose system covers the provision of a production meter
only. Phase 2 will include Barangays San Vicente and Awa in the proposed system. Phase 2
shall be able to meet the projected water demand of the proposed system from years 20202025. The proposed system by then will be serving 9 barangay.
795. Phase 1 will be funded by ADB loan under ARBIWRMP, while Phase 2 will be funded
by other sources and shall be prepared and implemented on or before year 2019.
796. The scope of work covered by Phase 1 of the improvement of Prosperidad water
supply system is as follows:
Construction of two (2) spring intake boxes.
Construction of one (1) booster pump station.
Installation of filtration system.
Installation of new transmission and distribution pipelines.
Construction of 600 m3 concrete ground reservoir.
Provision of two (2) production meters.
Land acquisition for the site of the reservoir, filtration system and booster pump
station.
797. Refer to Figure 6.11 and Figure 6.12 for the proposed improvements at Barangay
Poblacion and Barangay Patin-ay respectively.
798. Assessment of case study water service provider’s capability. The PWD through
the Project Monitoring Unit (PMU) or the Project Implementation Unit (PIU) is capable of
implementing a project with the size and magnitude like the Phase 1 improvement works
because it has the experience and the support from other stakeholders.
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Figure 6.11: Proposed Improvements at Barangay Poblacion - Prosperidad
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Figure 6.12: Proposed Improvements at Barangay Patin-ay - Prosperidad
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D. Nabunturan Water District
799. The franchise areas of NWD are the municipalities of Nabunturan and Montevista in
the province of Compostela Valey. There are three independent systems in Nabunturan
covering seven barangay and another system in Montevista comprising of one barangay.
800. The existing facilities consist of: a) six deepwells and pumping stations with a total
capacity of about 20.16L/s; b) one spring intake box with an estimated capacity of 3L/s; c)
storage reservoir with a volume of about 165 m3; d) about 31km of 50mm to 150mm diameter
pipes; and e) 106 gate valves, blow-off valves, and air release valves.
801. The estimated served population for year 2009 is about 13,597, representing about
13% of the combined estimated municipal population of Nabunturan and Montevista. The
minimum domestic water rates for the first 10 m3 of water are P215.95, P131.75, P144.95
and P49.00 for Nabunturan Main System, New Sibonga System, Montevista System, and
Tagnocon System respectively.
802. The main deficiencies of the existing system include: a) capacity of existing sources
is not adequate for the present demand, particularly during peak hours, b) NWD can not
accommodate new service connections due to inadequate supply; b) reduction in the
discharges of the existing well sources, particularly in P.S. No.3 (Main System); c)
manganese content in P.S. No. 3; has exceeded the PNSDW permissible limit; d) no
standby power generator for continuous power supply during power failure; e) storage
volume is not adequate for the peak hour demand requirement of the system.
803. The total number of connections in 2009 was 4,429 of which only 2,307 were active.
During the previous years, many households requested for disconnection due to the
inadequate supply and poor water quality.
804. Served population and water demand projections. The municipal and barangay
populations were projected using the ratio method. NSO population census data for years
1980-2007 were used as the basis for projections. The projected municipal population for
Nabunturan for years 2010, 2020 and 2025 are 71,062, 80,160, and 91,992 respectively. The
projected municipal population for Montevista for years 2010, 2020 and 2025 are 35,538,
40,992, and 44,575 respectively.
805. The water supply expansion program will include Barangay Cabidianan and the
unserved portion in the existing service area. In Montevista, the expansion will include
Barangays Linoan, New Visayas, Bankerohan Sur and the unserved portion of the existing
service area.
806. The projected service area population for years 2010, 2020 and 2025 are 17,386,
36,692 and 39,764, representing 16%, 29 % and 29% of the combined population of the two
municipalities respectively. The projected served population for years 2010, 2020 and 2025
are 13,597, 30,594, and 35,941 representing 13%, 24% and 26% of the combined population
of the two municipalities respectively.
807. At year 2020 the total average demand of the four systems is 4,556 m3/day (53l/s).
The maximum-day demand is 5,923 m3/day (69 l/s) while the peak-hour demand is 380 m3/hr
(106 l/s).
808. The allowance for non-revenue-water is estimated at 20% of the ADD from 2010
onwards.
809.

Analysis of options and altenatives. Groundwater is considered as the most
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economical source of water because of its proximity to the service area, thus requiring
shorter transmission lines. The quality of water is generally good, and only needs chlorination
for treatment.
810. Surface water was not given priority in the analysis of alternative sources because of
the high cost of development of treatment of facilities to make water potable for drinking, and
high operation and maintenance costs associated with this type of treatment.
811. Drilling of new a well with better water quality is considered more economical than the
redevelopment and rehabilitation and provision of iron and manganese removal facility for PS
No. 3. NWD may use its portable water quality testing equipment in the preliminary analysis
of water quality in the area and creating a water quality contour map to determine aquifer
portions having good water quality.
812. Recommended plan/ outline design. The recommended plan/outline design for
NWD will involve the development of facilities that will supply the demand requirement of the
four independent systems until year 2020. Work items will include the following:
A. Nabunturan Main System (Figure 6.13)
drilling of four additional wells each with a capacity of 10 l/s;
construction of four pumping stations complete with civil and electromechanical works with pumps ranging from 25 to 30 Hp;
laying of approximately 14.05 km of 50mm to 250mm transmission pipes
including valves and appurtenances, bridge and culvert crossings, provision
for pavement cutting, breaking and surface restoration;
construction of 600 m3 ground steel reservoir for Main System;
provision of 60 KVA standby power generating set;
installation of 500 sets of new service connections excluding water meters;
and
acquisition of a minimum of 500 m2 of land for wells, pumping stations and
reservoirs.
B.

Montevista System (Figure 6.14)
drilling of two wells, each with a capacity of 6 l/s;
construction of two pumping stations complete with civil and electromechanical works with a 15 Hp pump each;
laying of approximately 11 km of 50mm to 200mm transmission pipes
including valves and appurtenances, bridge and culvert crossings, provision
for pavement cutting, breaking and surface restoration;
construction of 180 m3 ground steel reservoir at elevation 100mamsl;
installation of 300 sets of new service connections excluding water meters;
and
acquisition of a minimum of 200 m2 of land for the well, pumping station and
reservoir.
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Figure 6.13: Recommended Plan, Nabunturan Main System
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Figure 6.14: Recommended Plan, Montevista System
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813. Assessment of case study water service provider’s capability. NWD has been in
operation for more than 20 years. It has already achieved more than 4,000 connections, but
per available records the number of active connections has declined to about 2,500 in 2005.
It has also incurred income losses starting 2006 to 2009, biggest of which was incurred in
2008.
814. NWD was taken-over by LWUA in March 2009, and under a LWUA IGM it is
improving its performance and has posted a positive income of about P1.708Million as of
August 2010. Through take-over management, the IGM is imparting to the WD staff
technical, financial and administrative know-how in operating the system.
815. As of to date, NWD does not have the capability to finance system improvements with
its internally cash generated funds, and is looking for funding options to finance proposed
improvements for present and future water supply requirements. It also does not have the
capacity to implement contract works by administration because it does not have adequate
resources such as construction equipment and manpower.
816. Management of water resources and watersheds. NWD has been experiencing
lowering of the water table, resulting in declining well discharge, in the past years. This is an
indication of the degradation of the watersheds that are responsible for recharging the
aquifers. The decrease in well discharges implies the need to integrate sustainability of water
resources into NWD’s water management programs and strategies.
817. NWD through its IGM has requested assistance from DENR for the delineation of the
watershed area to be maintained and protected by the WD. The watershed areas that
supplement the Nabunturan aquifer are within the Manat watershed. Water districts are
mandated under P.D. 198 to preserve and protect their respective watershed areas. This
move is also in consonance with the tripartite agreement between DENR, LWUA, and the
WD to manage, protect and preserve their watersheds to ensure continuous recharge of the
water sources. The watershed for Tagnocon spring needs immediate protection due to
alleged mining activities in the area which might affect the spring’s aquifer.
E. Overall Subproject (17 Systems)
818. Expected project beneficiaries. The expected number of persons that will benefit
from the outcome of the three case study water supply systems at year 2020 were estimated
based on the projected served population as shown in Table 6.7.
Table 6.7: Projected Beneficiaries - Three Case Study Systems
LGU/WD

LGU- Esperanza
Prosperidad Water District
Nabunturan Water District
Total
Source: PPTA Consultant.

Projected Beneficiaries at Year
2020
21,816
22,120
30,594
74,530

819. The summary of the estimated project beneficiaries for the remaining 14 subsystems
is in Table 6.8.
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Table 6.8: Estimated Project Beneficiaries – 14 Water Supply Systems
Es tim ated
Served
Population at
Year 2010

Municipalities / Cities

Projected
Population at
Year 2020

Total Projected
Total
% Additional
Served
Projected
Served
Population
Population AdditionalSe
at
rved Pop at
Year 2020
Year 2020

A. New System (LGU)
1 Las Nieves

27,873

20

5,575

5,575

2 La Paz

27,796

20

5,559

5,559

3 Loreto
4 Veruela
B. Expansion and Improvement of
Existing System (LGU)
5 Magallanes

51,217

20

10,243

10,243

38,157

20

7,631

7,631

738

25,372

15

3,806

4,544

6 Talacogon

5,682

40,416

15

6,062

11,744

7 Trento

5,220

58,983

15

8,847

14,067

8 Santa Jos efa

3,900

29,834

15

4,475

8,375

9 San Luis

1,758

43,418

15

6,513

8,271

10 Com pos tela

6,120

90,438

15

13,566

19,686

11 Laak

3,000

71,179

15

13,201

19,686

C. Water District
12 San Francis co

28,122

79,157

20

15,831

43,953

13 Bayugan City

21,600

100,803

20

20,161

41,761

3,750

53,584

15

79,890

738,227

14 Bunawan
Total

8,038

11,788

129,508

209,398

Source: PPTA Consultant.

820. Overall subproject implementation plan. The project implementation for the water
supply subproject will be undertaken in two stages. The three case study systems will be
implemented starting middle of 2012 with the procurement of consultants. The construction
period will be until end of 2013. The first year of operation of the improved systems will be at
year 2014. The remaining 14 subprojects will be implemented from year 2013 to 2016.
6.5.3

Upgrading of Hydrological Monitoring Network and Database

821. The upgrading of the hydrological network and database will consist of five major
components:48
1.
2.
3.
4.
5.

Improvement of the Hydrological Monitoring Network.
Hydrologic Data Storage and Retrieval System (Hydrologic Databank).
Upgrading and Utilization of LWUA Philippine Groundwater Databank.
Groundwater monitoring.
Training and capacity building of manpower from concerned agencies.

822. Improvement of the hydrological monitoring network. Increasing the number of
monitoring stations and attain an effective distribution to provide adequate representation in
the basin as well as ensuring the integrity of the data collected are the overarching aims of
this component. Initially, this will involve:
a) Increase in the number of rainfall stations: For flat tropical regions, the Philippines
normally requires a minimum density of 400 km2/station while the World
Meteorological Office of the United Nations (WMO) suggests a density of 600–900
km2/station for general hydrometeorological studies. On the other hand, for rolling
and mountainous regions, the Philippines and WMO uses 200 and 400 km2/station
respectively. Initial estimates indicate that the basin would require a minimum of
about 20 stations. Of primary importance is the addition of new rainfall stations on

48

Full details are included in Volume – Chapter 3.
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the west side of the basin. Furthermore, rainfall stations will be required in the
higher elevations and close to the mountain ridges.
b) New streamflow or water level gauging sites need to be established on the Agusan
River between Kalaw Bridge and Sta. Josefa, within Agusan Marsh, and at the
marsh outlet. The establishment of gauging stations in major sub-basins would be
considered.
c) A sediment monitoring program would be established.
823. Establishment of hydologic storage and retrieval system - hydrologic data bank.
The major agencies (PAGASA, NIA, BRS, and NPC) involved in monitoring the hydrological
and meteorological elements have their own system of storage and retrieval of hydrological
data. However, the system for storage and retrieval of data/information appropriate for the
area will have to be carefully studied. An important factor to be considered is how the system
can be established to work effectively not only for the agencies concerned but also for the
planned organization that would manage the Agusan River Basin. The database/GIS
template would be developed to accept data for other information, such as tidal readings and
Butuan Bay current measurements, among others.
824. Upgrading and utilization of the Philippine Groundwater Data Bank (PGDB).
NWRB-LWUA’s Philippine Groundwater Databank (PGDB), a database network designed to
handle groundwater information from wells and springs, will be utilized with proposed
program updating, design enhancement and GIS compatibility.
825. The PGDB can accommodate various well and spring information such as locations,
coordinates, elevation, well construction records, strata logs, aquifer hydraulic properties and
well performance parameters obtained during pumping test and well construction. Aside from
government input private data sources such as local drillers, industries and well owners will
be encouraged to participate during the sub-project implementation. Data collection will be
subject to further analysis and verification from groundwater experts as part of the training,
transfer of technology and groundwater resources potential evaluation.
826. Establishment of groundwater monitoring wells and springs. Observation wells
should be established to systematically monitor piezometric conditions and water quality in
the basin.
827. Although springs are widely used within ARB very limited information and time series
spring monitoring exists. It is necessary to include such information for proper coding in the
PGDB.
828. Training and capacity building of concerned agencies. This component would
involve the selection of candidate personnel, training and capacity building of technical
personnel in terms of collection, processing and evaluation of hydrometeorological
information and proper data coding to the Hydrologic Databank. This would involve the
training of personnel in all aspects of the hydrological and groundwater monitoring program.
829. The collected water resources data and information will be subject to further analysis
and verification from groundwater experts as part of the training, transfer of technology and
groundwater resources potential evaluation.
830. The provision requires acquisition of necessary instruments, equipment,
software/hardware, supplies, and project vehicle to transport personnel in order to facilitate
data collection, monitoring, processing and evaluation and other necessary input.
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6.5.4

Upgrading of Regional Water Quality Laboratory Facilities

831. The environmental monitoring capacities of the regional offices of the Environmental
Monitoring Bureau (EMB) within the Agusan River needs to be enhanced, through the
upgrading of the regional laboratories to support the monitoring of the impacts of the subprojects on the water quality of the Agusan River.
832. The PPTA consulted EMB personnel from both Regions XI and XIII and assessed
their existing laboratory facilities and services. Currently, the regional offices (RO) lack the
necessary instruments and manpower for a sustainable water quality monitoring of the
Agusan River. The laboratory facilties identified for upgrading in this sub-project have been
aligned with the plans and programs of the ROs in developing centers of excellence for water
quality analysis to serve the region (refer to Volume 4 – Chapter 4 for further details).
6.6

STRENGTHENING OF PROJECT MANAGEMENT CAPACITY
6.6.1

Institutional Strengthening and Capacity Building
A. Training Needs Assessment

833. Capacity building will be an integral part of the Agusan River Basin Integrated Water
Resources Management Project implementation. The importance of capacity building in the
overall project implementation design cannot be discounted, as integrated water resource
management (IWRM) is a new concept to most of the stakeholders in the ARB. Current basin
management practices—from planning to project development to monitoring and
evaluation—are conducted on an agency and territorial (i.e., barangay or municipal LGU)
basis.
834. The results of the training needs assessment (TNA) carried out under the PPTA
validated the need for capacity building for the stakeholders in ARB. As shown in Figure
6.15, in both the survey and the key informant interviews, less than 20% of the respondents
replied that their respective organizations as having “adequate capacity” in undertaking their
perceived roles in ARB management. In both methodologies, an average of 40% of replied
“fairly adequate” and “little capacity” to deliver their respective roles in ARB management.
Figure 6.15: Institutional Capacity Assessment
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835. The level of capacity across the different cluster offices is shown in Table 6.10
wherein only 22% of respondents from national government agencies noted “adequate
capacity” in serving their roles in the river basin. A combined 77% of national agency
respondents replied “fairly adequate” and “little capacity” in undertaking their role. Among the
local governments in the ARB, the figures are much higher—93% of provincial LGU
respondents replying “fairly adequate” and “little capacity”, while 87% of municipal/city LGU
respondents suggesting “fairly adequate” and “little capacity” to undertake their role in the
ARB.
836. On the other hand, the FGDs noted that only 10% of participants have adequate
capacity in carrying-out the mandates concerning ARB management. A huge 84% of the
participants suggested that they have either “little capacity” (43%) or “fairly adequate
capacity” (41%) in carrying out mandates in ARB management. LGU participants implied that
the lead responsibility for the management of ARB lies with the DENR. They also explained
that LGUs can only do a support role because of their limitations in terms of technical
capability, human resources, and funds. LGU FGD participants also cited the need for
coordination with other (mostly national) agencies; they also pointed out in particular the
need for coordination with Compostela Valley municipalities on controlling pollution of the
Agusan River as a result of banana plantations and mining operations in that province.
837. The TNA showed the demand and need for capacity building at all levels among the
agencies and organizations identified as stakeholders in ARB management. Capacity
building is needed even for those agencies that have a perceived lead role in the ARB.
Figure 6.16 shows the comparison of the capacity of the agency cluster with the lead role in
ARB management.
838. Among the national government agencies cluster, of the nearly 40% respondents who
noted a lead role in the ARB, only 20% replied a high capacity to deliver that role. For the
provincial LGUs cluster, of the 6% who replied a leading role for the provincial government,
nobody replied adequacy of capacity to deliver their role in ARB management. There is also
a gap between the perceived role and capacity of the municipal/city LGUs and people’s
organizations. Only the NGO respondents noted adequate capacity to delivery their lead role
in the river basin. For the water districts, the respondent replied no capacity to deliver its role
in ARB management.
839. Specific capacity building areas identified as a result of the TNA is shown in Table
6.9. Overall, the role/function awareness/clarification ranked highest in terms of priority
among the respondents. This concern was top-ranking for respondents from national
government agencies, city/municipal LGUs, barangay LGUs and non-government
organizations. For respondents from the provincial LGUs, people’s organizations and the
water district, though, this concern came in as a second priority (Table 6.10).
Table 6.9: Capacity across Respondent Clusters for River Basin Management Role
Office
Type/Province/Office
National Gov't Agency
Provincial LGUs
City/Municipal LGUs
NGOs
POs
Water District

Adequate
Capacity
(%)

Fairly
Adequate
Capacity
(%)

Little
Capacity
(%)

22.22
0.00
5.45
14.29
12.50
0.00

40.74
56.25
40.00
28.57
25.00
0.00

33.33
37.50
47.27
42.86
62.50
100.00

Don't have
Capacity
(%)
3.70
0.00
7.27
14.29
0.00
0.00

Source: PPTA TNA.
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Figure 6.16: Comparative Result between Perceived Role and Capacity
Comparative Results: Capacity of Agencies with Perceived
Lead Role in ARB
120.00%
100.00%
80.00%
60.00%
40.00%

Agencies with Leading role

W
ater District

PO

NGO

LGU

City/Municipal

Provincial LGU

Agency

0.00%

National Gov't

20.00%

Agencies with Adequate Capacity

Table 6.10: Ranking Capacity Building Areas Based on the TNA Survey
Capacity building Areas
Raising awareness on and/or clarifying
our role/functions in the management
of the water resources of the Agusan
River Basin
Formulation/adoption of policies/
guidelines
Installation and/or implementation of
relevant systems, procedures and
mechanisms/structures
Enhancement of technical
competencies
Acquisition of required technical
equipment
Networking, coordination and
partnership with other stakeholders
Source: PPTA TNA

TOPIC RANKING
OVERALL

NGAs

PLGUs

C/MLGUs

NGOs

POs

WD

1

1

2

1

1

2

2

2

3

1

2

2

3

1

3

4

3

3

3

1

3

4

2

4

4

5

4

4

5

5

6

5

4

6

5

6

6

5

6

6

5

6

B. Proposed Capacity Building Program
840. Based on the results of the TNA, a three-stage capacity building program has been
designed to address the fundamental gaps and the strategic requirements of the identified
agencies to be able to effectively manage the river basin:
(i)

The first stage of the capacity building program is designed for the strengthening
the basic institutional limitations of the agencies to be able to participate to the
management of the river basin; this stage is called the consensus and planning
stage.

(ii) The second stage, or the application stage, is designed to demonstrate the
capacities of the agencies and institutions to actually actively contribute to the
effective management of the ARB. The demonstration is expected to be
manifested in the implementation of the different sub-projects of the proposed
project.
(iii) The third stage is the institutionalization stage where the different stakeholders,
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principally the proposed Agusan River Basin Governing Board and the
implementing agencies, are expected to sustain the gains of the project and carry
on with the other related undertakings and services in the river basin.
841.

The specific objectives for the capacity building program are:
to raise awareness on the importance of coordinated management to water
resource management amongst the different stakeholders in the ARB;
to strengthen relevant systems, procedures and mechanism/structures including,
networks and partners, and acquire relevant tools and equipment to support an
integrated water resource management within the ARB;
to strengthen the enabling support environment of different agencies in the ARB
such as, but not limited to, effective policy and guidelines development and
implementation; and
to strengthen the technical and management competencies of agencies and
stakeholders involved in the ARB.

842. The capacity building program will involve the following areas: (i) institutional
strengthening, (ii) project management and technical services to improve overall
organizational development for the implementation of the project components, and (iii)
network building and partnership development. The program will be implemented using a
combination of tried and new methodologies and approaches including training, crosslearning programs and knowledge management activities where stakeholders are given the
opportunities and avenues to acquire, reflect, apply and share learning with each other.
843. The proposed capacity building initiative will be implemented at varying degree for
each capacity building stage starting year 1 up to year 6 of the project. It is proposed that a
capacity building consultant team is recruited to facilitate the implementation of the program,
and for specific subproject trainings and related activities.
6.6.2

Information and Communication Management Technology
A. Local Government Units

844. Most of the LGUs in the Agusan River Basin use Manifold GIS as their geographical
information system. By default, Manifold GIS makes use of an internal Spatial DBMS
(database management system) for its database requirements. Using this configuration, it is
difficult to link existing systems to Manifold via a database link.
845. Recommended system setup. To add GIS capability to the existing systems, it is
recommended that the Spatial DBMS of Manifold GIS be delegated to an enterprise class
RDMBS with Spatial DBMS capability such as PostgreSQL/PostGIS or Microsoft SQL Server
2008 Spatial (Figure 6.17):
Separate the Spatial DBMS from the GIS; delegate the Spatial DBMS to a
dedicated server.
Configure the GIS to use the data from the external Spatial DBMS instead of the
internal Spatial DBMS.
Since the Spatial DMBS is a separate system, it can be accessed by external
monitoring systems such as the CBMS. Any updates made by the existing
system will reflect immediately in the Spatial DBMS and the GIS.
Also, analytical and project management system can access the DBMS and
generate reports for monitoring with or without references to maps.
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Figure 6.17: Recommended Office IT Setup to Link Existing Systems to GIS

846.

Integrating the above setup to the rest of the network would involve (Figure 6.18):
The DBMS server and GIS Server will work together to provide GIS enabled data for
all existing and proposed monitoring systems.
Existing systems will no longer use their build-in DMBS; instead, they will link to the
DMBS server; data can then be presented with or without spatial information.
Current workstations can still access the existing system without the need for retraining.
Since data stored in the DMBS and GIS are sensitive information, it is recommended
that these be placed behind a firewall to prevent cyber attacks or unauthorized
access to the information.
Users on the field will need access to information stored in the databases; a web
application server will be included to host web-enabled applications.
Any user with an Internet connection (and valid credentials) can access the data
through the web application server. The web application server will also contain the
applications to enable web access of the GIS without directly linking to the GIS
server.
To prevent hacking of the web application server, it is recommended that it will be
placed behind a firewall. The two-firewall setup will further increase security of the
DBMS and GIS.
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Figure 6.18: Proposed Office Network Infrastructure

847. System components. For coordination and project monitoring, the following systems
will be running:
Data Warehousing. This is the DBMS where the existing systems will connect to
store and retrieve data. It is also the repository of project, survey and hydrology
data. Ideally, each record in the data will contain spatial information to integrate in
the GIS.
Graphical Information System. This will render the maps needed by the project.
The GIS will connect to the DBMS for its database requirements instead of using
the internal DBMS.
848. Training. To support the setup per office and the integration of the systems from all
levels requires the following training:
Geographical Information System. The use of the GIS will be maximized to include
current use and integration to existing systems. Advanced GIS training is required
to ensure efficient operation of the GIS.
Database Administration. Since the main link of each of the systems to each other
and the inter-linking of the offices will rely on the DBMS, it is necessary to train a
dedicated Database Administration for routine maintenance, tune-up, backup and
restoration of the databases.
B. Project Management and Implementation Units
849. The project managers of each ARB sub-project will be equipped with a project
management tool to monitor their specific sub-project. The information for the sub-projects
will be sent to the project management server so that the entral executive committee/
management committee will have a picture of the entire project.
850. The project management server will monitor only the project monitoring indicators. To
monitor the project key performance indicators (KPI), the project management unit (PMU)
office will require a separate server that will cull information from the LGUs. The two sets of
indicators require different systems to monitor, and the PMU will have different servers
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integrated to each other:
(i)

The Data Management and Geographical Information Server will cull project KPIs
from the LGUs (the LGUs will monitor these KPIs through their own monitoring
systems).

(ii) The Knowledge Management and Project Management Servers will the main
servers the users will be accessing. Project KPIs from the Data Warehouse and
Geographic Information System will feed data to the Knowledge Management
server. The Project Management server will monitor project indicators from the
Project Mangers and send data to the Knowledge Management server. The
Knowledge Management server will act as the main project server showing both
sets for indicators for decision makers and project executives.
851. All project information can be accessed either from within the Project Management
Unit or via the Internet through a Web Application Server.
852. System integration. The servers mentioned above will be integrated to give the PMU
a two-tiered system integration:
1. The lower tier will contain the servers culling the data from different sources:
a. Database Management System and Geographical Information System will
cull data from the LGUs’ Database Management and Geographical
Information Systems. There will be no manual input on the part of the
PMU.
b. Project Management and Monitoring System will contain the Project
Management Server where Sub-Project Managers enter the project
implementation indicators.
2. The upper tier will contain the servers that are the main interface to the Executive
Committee / Management Committee, which will be provided by the Knowledge
Management Server. Information here will be presented in a layout that is user
friendly.
853. Spanning both tiers will be a Collaboration System for online collaboration between
project team members.
854. Training. The recommended training for the PMU and sub-project managers is as
follows:
Project Management Methodologies. This training will equip the project managers
will the skills to manage the project by balancing the three project management
indicators: time/schedule, budget, and resources (human resources and physical
equipment). Sub-trainings will include methodologies specific to the type of
activity, e.g. construction, policy development, IT, etc.
Using Project Management Tools. This training is specific to
management tool that will be used in the implementation of the
Microsoft Project Professional. This training is on the use of
management tool and will not include methodologies specific to
project.

the project
project, e.g.
the project
the type of

Geographical Information System. The use of GIS will be maximized to include
current use and integration to existing systems. Advanced GIS training is
required to ensure the efficient operation of the systems.
Database Administration. Since the main link of each of the systems to each
other and the inter-linking of the offices will rely on the DBMS, it will be necessary
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to train a dedicated database administration for routine maintenance, tune-up,
backup and restoration of the databases.
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7
7.1

PROJECT IMPLEMENTATION, COSTS AND FINANCING

PROJECT IMPLEMENTATION ORGANIZATION

855. The Agusan River Basin Integrated Water Resources Management Project
(ARBIWRMP) will be a complex project to manage because of the number of different
implementing agencies involved, reflecting the cross sectoral and integrated nature of the
project. The project management organization will be largely dependent on the fund flow
channeling structure to the implementing agencies. The following agencies will be key
players:
Local government units (LGUs) - will be involved in all the subprojects, but
particularly for institutional development/ formation of a river basin management
coordinating body, watershed rehabilitation, implementation of biodiversity/ Agusan
Marsh plans, implementation of ancestral domain/ indigenous peoples plans,
municipal water supply improvement (for LGU-run systems), and drainage (Butuan
City).
Department of Environmental and Natural Resources (DENR) - particularly for
institutional development/ formation of a basin management coordinating body,
watershed rehabilitation, implementation of biodiversity/ Agusan Marsh plans, and
development of regional laboratories (Environment Management Bureau).
National Commission on Indigenous Peoples (NCIP) – for the implementation of
ancestral domain/ indigenous people plans.
Department of Public Works and Highways (DPWH) and the Philippines
Atmospheric, Geophysical and Astronomical Services administration (PAGASA) – for
upgrading of the hydrological monitoring network.
Local Water Utilities Administration (LWUA), and water districts (WD) for municipal
water supply systems under their purview.
Philippine Mining Development Corporation (PMDC) – for the Mabatas mine tailings
dam in the Naboc watershed (subject to confirmation).
856.

The proposed project management organization structure is shown on Figure 7.1.

857. There will be a need for a central project management unit (PMU) within FASPO/
DENR, the proposed executing agency. The PMU will be responsible for coordinating the
various implementing agencies and act as the focal unit for coordination with ADB, as well as
external government offices whose endorsement or approval and monitoring activities are
mandated by existing policies or laws, e.g. NEDA, DOF, NWRB, DOH.
858. There will also be a need for sub-PMUs at the DENR regional offices to administer
project implementation operations in their respective parts of the basin, supported by field
offices.
859. The PMU and sub-PMUs will be supported by consultant teams to assist with project
management, and to provide capacity building services.
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Figure 7.1: Proposed Project Management Organization Structure
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860. A National Project Steering Committee (NPSC) will be established to provide policy
guidance for the smooth implementation of the project. It will be chaired by a DENR
Undersecretary and its membership will be composed of the following entities:
Undersecretary of the Department of Agriculture (DA).
Undersecretary of the Department of Agrarian Reform (DAR).
Undersecretary of the Department of Budget and Management (DBM).
Undersecretary of the Department of Interior and Local Government (DILG).
Undersecretary of the Department of Tourism (DOT).
Regional Executive Director of Region XI.
Regional Executive Director of Region XIII.
Senior representative from the National Economic and Development Authority
(NEDA).
A Commissioner of the National Commission on Indigenous Peoples (NCIP).
Governors of Agusan del Sur, Agusan del Norte and Compostela Valley provinces.
Mayor of Butuan City.
7.2

PROJECT IMPLEMENTATION CONCERNS AND REQUIREMENTS

861. DENR and its field offices will be a critical element in ensuring the success of the
ARBIWRMP and its objectives. As the primary executing agency, DENR’s responsibility
extends from ensuring technical soundness of project activities, particularly those related to
resource management, but also assuring strong administrative, financial and institutional
cohesion from within the organisation and with its relationship arrangements with other
operating partners (i.e. LGUs, NCIP, local stakeholders, etc).
862. In this context, several key concerns and requirements need to be addressed to
minimise potential project implementation progress; these include: (i) strong project
management capacity; (ii) simplified fund disbursement and reporting, (iii) strong DENR top
management project leadership, and (iv) institutional ‘home’ of watershed management.
863. Strong project management capacity. DENR FASPO’s project management
capacity, through the proposed project management unit (PMU), must ensure strong
technical, organisational and financial (i.e. procurement and fund disbursement) at the
central level to maximise the utilisation of technical and financial resources from the project.
A major area for improvement is DENR’s procurement procedures and fund disbursement to
ensure that needed inputs and resources by the project, especially field activities, are
completed and awarded expeditiously and delivered and acted upon on time.
864. Similarly, DENR’s results monitoring and evaluation capacity, particularly of FASPO,
must be prioritised to ensure that targets and deliverables are met, including enhancing and
strengthening not only FASPO’s project monitoring information and database system but
more importantly its analytical capacity to use project information and data for project
assessment and evaluation.
865. At field level, DENR’s regional units that will serve as sub-project management units
(sub-PMUs) must also show strong all around project leadership and financial management
capacity. These includes identification of dedicated technical and project management staff,
simplified fund disbursement and reporting, project results monitoring, etc. At present DENR
regional field units, including provincial and community offices, have very limited professional
technical staff and project management capacities.
866. Simplified fund disbursement and reporting. DENR must institute a simplified fund
disbursement and reporting system that will ensure that fund releases (either from grant
funds or counterpart funds) are released immediately and timely. This will involve identifying
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expedient procedures for fund disbursement, release and submission of
reports/reimbursements, especially at the field/local levels. A dedicated finance disbursement
and reporting system must be introduced at the minimum at the sub-PMUs and
PENRO/CENRO units.
867. Likewise, there needs to be an assurance of GOP counterpart funding through the
DENR budget allocation, and assuring counterpart funds both for personnel, and
maintenance and operations expenses, specially by field operating units, including the
proposed DENR-led ARBGB Secretariat and sub-river basin secretariat bodies.
868. Strong DENR top management project leadership. The commitment of DENR’s top
management to the achievement of the project’s objectives and results must be clearly
articulated and translated organisationally and operationally in the organisation. This will
involve integrating ARBIWRMP results and outputs as part of DENR’s key results areas, i.e.
as a deliverable of the concerned regional units involved in the project, and linking project
objectives to DENR’s institutional mandates and responsibilities.
869. Institutional ‘home’ of watershed management. DENR must resolve the
institutional ‘home’ of its watershed management mandate. Whilst DENR-FASPO would
serve as the executing agency during the project duration, it is important that the agency
addresses the institutional residence of watershed management in the organisation. Based
on the Water Code, the National Water Resources Board (NWRB) has the institutional
mandate over the management and control in the utilisation of the country’s water resources,
including watershed areas.
870. However, there is a perception that whilst the NWRB officially has the mandate in
watershed management, it does not exercise field and operational control over them. This
function is exercised by the DENR’s field and local units. As such there is no clear line of
authority and accountability towards achieving watershed management targets and
objectives, including its preservation, conservation, rehabilitation and protection.
871. The results and lessons that would be generated from the project’s implementation
will be important inputs to the effective application of the DENR or NWRB mandates on
watershed management. It is thus very important that at the outset of the project whichever
agency will be determined by DENR to fulfill its institutional mandate on watershed
management must be made an integral part, if not principal actor, in the project management
of ARBIWRMP.
7.3

PROJECT ACTORS AND SOCIAL DEVELOPMENT

872. ARMIWRMP spans two regions. It involves projects for water supply and sanitation,
drainage and solid waste management, watershed management, biodiversity conservation
and indigenous peoples development. Given the importance of social aspects to project
implementation, it is recommended that there is a social development unit within the project
implementation structure to address social concerns for the various sectors (e.g. protected
areas, mining, forestry). In addition, key ARB actors will promulgate the relevant policies and
guidelines, and effect the issuance of laws at appropriate levels.
7.3.1

ARB/ Regional Level

873. Policy making, overall program management and the provision of technical support
services will be based in the ARB PMU. The PMU will have a social development unit which
will be active in the development of an institutional framework for the establishment and
operation of the proposed Agusan River Basin Governing Board (ARBGB) that will mobilize
for the discussion of key watershed management issues at the river basin and other levels.
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

221

874. Technical support services for social development will be provided by the following
units of the DENR regional offices:
The community-based forestry management (CBFM), upland development program
(UDP) and other forestry units for guidance on land tenure assessment and tenure
instrument assessment for the improvement of existing social forestry programs.
The Mines and Geosciences Bureau for the promotion of appropriate technology,
thus organizing reform of the small-scale mining sector.
The Protected Area and Wildlife Unit for organizing to address issues in key
biodiversity areas (KBA) and in other protected areas.
The HRD/ training unit of the Personnel Division to provide training for project actors
and participants.
NGO Desk (based at the Forest Resources Development Division) which will
coordinate with NGOs and other partners on watershed management and biodiversity
conservation.
Gender and development focal persons who will ensure that gender action
development (GAD) plans are established and respond adequately to identified needs
of women, and promote the role of women and men in resource management and
reproductive health.
Monitoring and evaluation (M&E) and management information system (MIS) sections
of the Planning and Management Division which will collect and collate all field
reports and maintain a database on project communities and social development
actions, and their impacts
875. Other support services will also be provided from the ARB PMU through
contractors/partnership arrangements; these are:
NGOs/SCUs (state colleges and universities) such as Caraga State University will
provide research, process documentation and periodic evaluation surveys.
NGOS and civil society for assisting in the establishment of tree-preneur community
enterprises and advocacy on environmental and resource management concerns,
e.g. mining reform, plantations and their social and environmental impacts,
transparency in extractive industries, etc.
TA contractors will provide an array of project management, training and technical
assistance:
o Social development/community organizing with ARB and watershed subprojects.
o Social development/community organizing for ARB and Agusan Marsh
biodiversity plan implementation.
o Social marketing of Agusan River/Marsh rehabilitation.
o Economic enterprise development and marketing.
o Mining reform.
7.3.2

The Provincial Level

876. Provincial Environment and Natural Resources Offices (PENRO) will mainly be
responsible for the following:
Establishment/strengthening of a social development unit through the designation
of a responsibility unit/assigned personnel. The project will add 2-3 SD/community
development officers per watershed management unit per watershed subcomponent, and two SD/CDOs under the PASu for the Agusan Marsh biodiversity
subproject.
Submission of MIS and participatory monitoring reports to the regional DENR.
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Coordination of project activities and institutionalization of DENR cooperation on
biodiversity conservation and watershed management with the governor, the
Provincial Environment and Natural Resources Office-LGU (PENRO-PAGRO for
Compostela Valley), the Community Affairs and Development Section of the
Provincial Government of Compostela, and other partners agencies.
877. The provincial governments of Agusan Sur/Compostela Valley/City of Butuan.
The RED of DENR Region XI and Region XIII, through an appropriate Memorandum of
Agreement (MOA), will ensure that the provincial governments commit their provincial
planning and development offices (PPDO), PENRO-LGU, CADS and MENROs to provide
the necessary support services to the project. The MOA spells out assigned offices and
personnel, and all the relevant arrangements and processes in the coordination, planning
and investment programming and implementation of component activities, especially for
social development and community organizing for watershed management, biodiversity
conservation and mining reform.
878. The Provincial Planning and Development Offices. The general activities of the
PPDOs will be as follows:
acting as secretariat of the provincial watershed management council/ provincial
environmental and natural resources committee;
integration of project learning to provincial development plans, and policy
recommendations on biodiversity conservation and watershed management;
inclusion of project investment and local government counterpart funds for
provincial investment programs, including for various activities of the project’s
social development component (e.g. designation of staff for SD/community
organizing under various offices, reproductive health, Conditional Cash Transfer
Program for Education, small-scale mining reform, etc.);
assistance of coordination of the project at the provincial level; and
facilitation of planning/setting up and institutionalizing at the provincial level a unit
that will eventually co-manage the implementation of watershed management with
the relevant provisions of the Local Government Code and the Provincial
Environment Code and implementing guidelines; this may eventually be through a
provincial watershed management council affiliated to the proposed ARBGB.
7.3.3
879.

The Watershed Level

Municipal governments:
Through the mayor and Municipal Planning and Development Office (MPDO), the
municipal governments shall coordinate assistance for the project from line
agencies.
The MPDOs will also ensure integration of project plans in municipal development
plans, and provide local counterpart funds where needed.
Establishment of watershed management councils for multi-sectoral review and
planning on watershed issues and opportunities, and provision of office space to
enhance coordination at the municipal level.

880.
MENRO: Establishment of a responsibility center/ assigning personnel for
SD/community organizing for watershed management, biodiversity conservation and smallscale mining reform.
881. Municipal field officers of Department of Health (DOH), Department of
Education, Culture and Sports (DECS), Department of Social Welfare and Development
(DSWD): The municipal field workers of DOH, DECS and DSWD will assist in the delivery of
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social services and implementation of project plans, especially in the areas of watershed
management/ environmental education and social development.
882. Municipal Agriculture Office (MAO) and the Municipal Agrarian Reform Office
(MARO): The MAOs and MAROs will review the impacts of large-scale plantations on
people, environment, and land tenure (e.g. banana and palm oil), and harmonize agroindustrialization plans with the DENR as well as provide services in the areas of:
o crops and livestock development;
o soil and water conservation technologies;
o other multi-sectoral activities such as crops promotion, information dissemination,
marketing assistance and promotion of farmers/youth exchange; and
o assist in the provision of support projects identified by project participants which can
be funded out of the agrarian reform funds.
883. Community Environment and Natural Resources Office (CENRO): The CENROs
will supervise the watershed management unit on technical matters.
They will also establish/strengthen a social development/ community organizing
unit.
In cooperation with LGUs, they will ensure the creation of a watershed
management council for each sub-watershed and implement plans to enhance
awareness and public-private initiatives on watershed management, biodiversity
conservation and plantations and mining reform.
884. Watershed management unit (WMU): The WMUs will coordinate all the technical,
social development and extension services needed by the farmers/community/IP
organizations in undertaking their functions in coordination with the other agencies, NGOs
and programs technical assistance team members. WMUs will be responsible for:
Assisting communities in the generation of socio-economic profiles and
harmonizing plans with existing LGU, ancestral domain, key biodiversity area and
reforestation/community development plans.
Ensuring continuing social analysis and planning for action to address key
watershed issues which may include large and small scale mining problems, forest
protection reforestation, land tenure and other concerns.
Generating annual work and financial plans for project sites to include social
development plans in coordination with other partners.
Including socio-economic indicators in MIS reports.
Arranging the delivery of inputs to project participants.
With NGO partners, settting up and maintaining nurseries (tree-preneurs) to
support project and multi-sectoral livelihood development and watershed
management initiatives.
Setting up demonstration farms/farmer trainors and training programs.
Strengthening watershed organizations for plan implementation.
Maintaining process documentation to write up good practice for replication.
885.

Barangay councils:
Through the barangay captains and barangay development councils (BDC), the
barangay shall ensure integration of project plans in barangay development plans
and provide local counterpart funds where needed, such as for gender and
development, etc.
Establishment/strengthening the role of barangay environment committee/council
to include members from watershed components (e.g. CBFM organization, IPOs,
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bantay lasang, etc.) for planning and action on local watershed issues and
opportunities.
The barangay shall establish and ensure that continuing budget/support shall be
provided for bantay lasang and other forest protection structures.
886. Indigenous peoples: Indigenous peoples structures/ representatives at the
provincial, municipal and barangay levels; farmers, indigenous peoples organizations, CBFM
and Community Organizations. Farmers, IPs and forestry organizations will undertake:
home gardens and on-farm agroforestry;
review CBFM and forestry operations, and improve CBFM timber cutting and forest
protection practices, where applicable;
livelihood projects, including tree-preneur;
forest protection;
participate in other initiatives for watershed development; and
assist in dissemination to improve community awareness on integrated watershed
management.
887. In addition, all will participate in community planning, community-based socioeconomic profiling, training, information dissemination and farm-based research. They will
also participate in community organizing activities and extension services as well as in
participatory monitoring and evaluation. They will also provide labor as well as agreed upon
counterpart for implementation of project components.
7.4

PROJECT IMPLEMENTATION SCHEDULE

888. It is proposed that implementation covers a 6-year period. In accordance to the
current project readiness processing schedule of NEDA Investment Coordination Committee
and ADB (it is anticipated that the project would go before the ADB Board in September
2011), Year 1 would start in 2012. The proposed implementation schedule is shown on
Figure 7.2.
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Figure 7.2: Proposed Project Implementation Schedule
No.

1

2010

Item

2011

2012

2013

2014

2015

2016

2017

Year 0

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

2018

PRE-PROJECT
PPTA Consultant's contract
ADB review/ approval
NEDA Investment Coordinating Council (ICC)
Loan processing/ negotiation/ signing

2

ADB loan
eff ectivity

PROJECT IMPLEMENTATION

2.0 Procurement of Consultants
- Project management, technical advisory, capacity building services
- Monitoring and evaluation consultants for PPMS
Establishment of ARBGB for coordination of basin development and
2.1
utilization
- MOA for ARB management coordination body
- Formulation of comm on s trategic management framework for ARBGB
- Operation of ARBGB and implem entation of m andate
2.2 Improvement to river water quality and wa tershed conditions
- Formulation of FLUP in all Com postela Valley priority s ub-catchments
-

Fores t protection in Upper Agusa, Logum-Baobo and Naboc priority subcatchm ents

- Stream bank s tabilization in all Com posteal Valley priority watersheds
- Vegetative approach in all Com postela Valley priority s ub-catchments
-

Vegetative cum engioneering approach in all Com postela Valley priority s ubcatchm ents

- Agro-forestry in all Compos tela Valley priority s ub-catchm ents
-

Construction of mine tailings dams in Upper Agusan and Naboc subcatchments

- Dredging of Manat and Naboc rivers
- Formulation of comm unity-based disaster ris k management guidelines
- Apprais al of priority watersheds in Agus an del Sur and Agus an del Norte
-

Im plem entation of intervention meas ures in s elected priority watersheds in
Agus an del Sur and Agus an del Norte

2.3 Integrated ecosystem management of Agusan Marsh
- Establishment of Strict Protection Zones in Agusan Marsh
- Development of eco-tourism products for Agusan Marsh
- Establishment of wetland education center in Agusan Marsh
- Installation of floating water supply/ sanitation units for Agusan Marsh
- Development of Agusan Marsh community-based SWM program
- Installation of low cost flood warning system for Agusan Marsh
2.4 Local social and indigenous peoples deve lopment plans
- Implementation of local social development plans
- Implementation of indigenous people development plans
Improvement of water resources, flood ma nagement, and water
2.5
supply and sanitation infrastructure
- Improvement of 3 case study municipal water supply systems
- Feasibility studies for 14 other municipal water supply systems
- Improvement of 14 other municipal water supply systems
- Improvement of Butuan City drainage system (Phase 1)
- Operation and maintenance of new facilities
- Feasibility study of sewage collection and treatment for Butuan City
- Upgrading of hydrological monitoring network and database
- Upgrading of regional laboratories
2.6 Strengthening of project management capacity
- Capacity building and training program s
- Information and com munication technology m anagement program
- Establishment, s taffing and equipping of PMU, s ub-PMUs and PIUs
- Procurem ent of vehicles and other facilities
- Developm ent of PPMS, reporting, accounting and audit s ys tem s
Source: PPTA Consultant.
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7.5

PROJECT INVESTMENT COST ESTIMATES
7.5.1

Cost Estimates by Expenditure Category

889. The total project cost is estimated at $125 million equivalent, including physical and
price contingencies, interest and other charges during construction, taxes and duties. Of the
total cost, about $44.5 million equivalent (36%) is in foreign exchange cost and $80.9 million
equivalent (64%) is in local currency cost. Cost estimates are summarized in Table 7.1 and
detailed cost estimates are in Appendix 11.
Table 7.1: Project Cost Estimate
(PhP '000)

Local
I. Investment Costs
A. Land Acquisition
B. Resettlement
C. Civil Works
D. Equipment
E. Training
F. Capital Goods
G. Research and Development
H. Consulting Services
I. Revolving Credit Fund
J. Project Management
K. Vehicle
L. Materials
M. Detailed Engineering Design
N. Construction Supervision
Total BASELINE COSTS
Physical Contingencies
Price Contingencies
Total PROJECT COSTS
Interest During Implementation
Commitment Charges
Total Costs to be Financed

7,290
13,617
625,770
60,860
480,107
20,437
262,861
259,076
48,038
187,637
2,891
740,362
35,359
58,564
2,802,870
279,959
558,522
3,641,351
3,641,351

Foreign
906,013
176,537
63,473
7,070
26,090
127,394
45,181
8,688
178,271
8,514
14,102
1,561,333
156,133
51,232
1,768,698
224,725
11,301
2,004,724

(US$ '000)

Total
7,290
13,617
1,531,783
237,397
543,580
27,507
288,951
386,470
48,038
232,818
11,579
918,634
43,873
72,666
4,364,203
436,093
609,754
5,410,049
224,725
11,301
5,646,075

Local
166
309
14,222
1,383
10,912
464
5,974
5,888
1,092
4,264
66
16,826
804
1,331
63,702
6,363
10,855
80,919
80,919

Foreign
20,591
4,012
1,443
161
593
2,895
1,027
197
4,052
194
320
35,485
3,548
271
39,304
4,994
251
44,549

Total
166
309
34,813
5,395
12,354
625
6,567
8,783
1,092
5,291
263
20,878
997
1,651
99,186
9,911
11,126
120,223
4,994
251
125,468

%
Foreign
Exchange

% Total
Base
Costs

59
74
12
26
9
33
19
75
19
19
19
36
36
2
33
100
100
36

35
5
12
1
7
9
1
5
21
1
2
100
10
11
121
5
126

Source: PPTA Consultant.

7.5.2

Cost Estimates by Financier

890. The six outputs will mainly be financed by ADB. It will provide $100 million equivalent
(79.7%) of loan funding. Additional grant funding will be provided by GEF in the amount of $3
million equivalent (2.4%) for Agusan Marsh biodiversity conservation. GOP counterpart will
be $22.5 million equivalent (17.9%) composed of counterparts from DENR, LGUs and WDs.
Cost estimates by financier are summarized in Table 7.2 and detailed cost estimates are in
Appendix 11.
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Table 7.2: Cost Estimates by Financier ($’000)
Asian Development
Bank
Amount
%
I. Investment Costs
A. Land Acquisition
B. Resettlement
C. Civil Works
D. Equipment
E. Training
F. Capital Goods
G. Research and Development
H. Consulting Services
I. Revolving Credit Fund
J. Project Management
K. Vehicle
L. Materials
M. Detailed Engineering Design
N. Construction Supervision
Total PROJECT COSTS
Interest During Implementation
Commitment Charges
Total Disbursement

32,380
5,794
9,762
733
4,196
10,311
1,253
6,320
165
21,323
888
1,599
94,723
4,994
251
99,968

80.3
95.7
61.9
100.0
51.9
98.5
89.2
94.6
56.1
80.0
77.7
78.6
78.8
100.0
100.0
79.7

Government of the
Philippines
Amount
%
195
365
7,218
258
5,397
2,609
160
152
124
5,331
254
436
22,498
22,498

100.0
100.0
17.9
4.3
34.2
32.3
1.5
10.8
1.8
20.0
22.3
21.4
18.7
17.9

Global
Environmental
Facility
Amount
%
738
622
1,275
237
129
3,002
3,002

1.8
3.9
15.8
3.6
43.9
2.5
2.4

Total
Amount
195
365
40,336
6,051
15,781
733
8,080
10,471
1,405
6,681
294
26,654
1,143
2,035
120,223
4,994
251
125,468

%
0.2
0.3
32.1
4.8
12.6
0.6
6.4
8.3
1.1
5.3
0.2
21.2
0.9
1.6
95.8
4.0
0.2
100.0

For.
Exch.
22,804
4,428
1,605
177
656
3,200
1,141
218
4,508
213
355
39,304
39,304

Local
(Excl.
Taxes)

Duties &
Taxes

172
321
12,692
897
12,283
468
6,454
6,282
1,236
4,738
41
18,947
793
1,436
66,760
66,760

23
44
4,840
726
1,894
88
970
989
169
802
35
3,198
137
244
14,159
14,159

Source: PPTA Consultant.

7.5.3

Costs Estimates by Output

891. The total cost of the project is estimated at $125 million equivalent, including taxes,
duties, interest charges on the ADB loan, and physical and price contingencies. About
$28.02 million equivalent (28%) of the base cost is allocated for improvement of water
resources, flood management, and water supply infrastructure; $39.77 million equivalent
(40%) for improvement of river water quality and watershed conditions; $6.71 million
equivalent (7%) for Agusan Marsh biodiversity; $10.23 million equivalent for local social
development and indigenous people development; $4.53 million equivalent for institutional
development; and $9.92 million equivalent (10%) for strengthening of project management
capacities.
892.

A summary of the cost estimates by output is given in Table 7.3.
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Table 7.3: Cost Estimates by Output
($ million)
Item

Amounts

a

b

Base Cost
Improvement of water resources, flood management and water supply
28.023
infrastructure
2. Improvement of river water quality and watershed conditions
39.772
6.711
3. Agusan marsh biodiversity
4. Local social development and indigenous people development
10.234
5. Institutional development
4.530
6 Strengthening of project management capacity
9.916
Subtotal (A)
99.186
c
B. Contingencies
1. Physical contingencies
9.911
2. Price contingencies
11.126
Subtotal (B)
21.037
C. Financing Charges during Implementation d
5.245
Total (A+B+C)
125.468
a
Includes taxes and duties of $14.159 million.
b
In October 2010 prices.
c
Physical contingencies computed at 10.0% of civil works and equipment base costs. Price contingencies
computed on the basis of domestic and international price escalation factors, which include a provision for
potential exchange rate fluctuation assuming purchasing power parity exchange rates.
d
Includes interest and commitment charges. Financing charges are estimated, assuming 1.8% interest rate
on OCR loan and 0.15% commitment fee,
Source: PPTA Consultant.
A.
1.

7.5.4

Cost Estimates by Year

893. Project implementation will be implemented over six years, starting in January 2012
and ending by 31 December 2017. Annual costs are shown in Table 7.4.
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Table 7.4: Cost Estimates by Year ($’ million)
2012
A. Improvement of Water Resources, Flood Management, and Water Supply
Infrastructure
Butuan Dainage
Nabunturan Water Supply
Prosperidad Water Supply
Esperanza Water Supply
Other Water Supply Subprojects
Hydrological Monitoring Network and Database
Upgrading of Laboratory Facilities
Subtotal
B. Improvement of River Water Quality and Watershed Conditions
Formulation of Forest Land Use Plan
Protection
Agroforestry
Streambank Stabilization
Vegetative Approach
Vegetative cum Engineering Approach
Watershed Monitoring System
Mine Tailings Dam
River Dredging
Improvement of Watershed in CARAGA
Subtotal
C. Agusan Marsh Biodiversity
Species and Habitat Protection
Nature, Tourism, and Community Livelihood
Communication, Education, Participation, and Awareness
Capacity Building
Health, Water, and Sanitation
Ecological Waste Management
Climate Change Mitigation
Project Management
Subtotal
D. Local Social Development and Indigenous People Development
Local Social Development for Priority Watersheds in Compostela Valley
Local Social Development for Agusan Marsh
IP Development Plan for Agusan River Basin
Subtotal
E. Institutional Development
Establishment of River Basin Management Body
Capacity Building and Strategic Management
Subtotal
F. Strengthening of Project Management Capacity
Consulting Services and Implementation Support
General Capacity Building Program
Information Communication Technology Management
Agusan Marsh GEF
Subtotal
Total PROJECT COSTS

2013

Totals Including Contingencies (US$ '000)
2014
2015
2016
2017

Total

631
141
143
107
945
78
2,044

2,017
1,846
1,850
1,536
134
326
253
7,961

2,284
1
1
1
6,100
336
8,722

2,418
1
1
1
6,134
8,554

10
1
1
1
5,313
5,325

10
10

7,370
1,990
1,994
1,644
17,681
1,607
331
32,616

1,462
245
1,967
3,674

846
187
36
644
1,104
752
2,286
1,369
2,789
10,012

1,052
232
44
801
1,361
1,919
1,391
2,891
9,692

1,310
289
55
997
1,679
2,998
7,329

1,630
360
69
1,241
2,073
3,110
8,483

2,030
448
86
1,545
2,561
3,227
9,895

1,462
6,868
1,516
290
5,227
8,778
752
4,450
4,727
15,016
49,085

219
611
769
30
561
160
19
54
2,424

227
830
172
109
537
450
6
56
2,386

235
637
180
33
112
31
6
58
1,291

244
130
188
34
97
32
6
60
792

253
135
36
34
7
62
526

263
140
38
35
65
540

1,442
2,482
1,309
280
1,307
741
43
354
7,959

1,336
439
367
2,142

1,396
444
384
2,225

1,459
461
401
2,322

1,525
479
22
2,026

1,594
497
23
2,114

1,665
516
2,182

8,976
2,836
1,198
13,010

14
14

1,149
1,149

1,083
1,083

1,123
1,123

1,165
1,165

1,208
1,208

14
5,727
5,741

1,607
749
462
275
3,093
13,391

2,106
579
317
290
3,291
27,024

1,571
544
204
2,318
25,427

1,104
203
164
1,471
21,293

739
43
148
929
18,541

607
36
68
711
14,546

7,733
2,153
779
1,148
11,813
120,223

Source: PPTA Consultant.

7.6

PROJECT FINANCING PLAN

894. The Government intends to request a loan of $100 million equivalent from ADB to
finance the project. The loan will have a term of 25 years, including a grace period of 6 years,
with an interest charge at the rate of 1.07% (comprising 0.87% 5-year Japanese Yen swap
rate and 0.20% ADB spread) per annum. The ADB loan proceeds will be on-lent to the
Government of the Philippines and to each participating local government unit and water
district. The Government of the Philippines will bear the foreign exchange risk. Interest during
the project implementation period will be capitalized.
895. The ADB loan will finance 79.7% of the project cost, and co-financing through the
Global Environmental Facility will finance 2.4%. $22.5 million equivalent (17.9% of the total
project cost) will be provided by the Government of the Philippines though DENR, LGUs and
WDs. The financing plan is summarized in Table 7.5.
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Table 7.5: Financing Plan ($ million)
Foreign
Exchange
29.773

Local
Currency
70.196

Global Environmental Facility

0.803

2.198

Government of the Philippines

13.974

8.525

22.498

17.9

44.549

80.919

125.468

100.0

Source
Asian Development Bank

Total

Total Cost

% Total

99.968

79.7

3.002

2.4

ource: PPTA Consultant.

896. The loan will be through ADB’s London interbank offered rate (LIBOR)-based lending
(LBL) facility. For loans under the LBL facility all the provisions of Ordinary Operations Loan
Regulations Applicable to LIBOR-Based Loans Made from ADB's Ordinary Capital
Resources, dated 1 July 2001 would apply, subject to modifications if any, that may be
included. The borrowers have the option to choose between eligible currencies. The loan will
be for a term of 25 years, including a 6-year grace period.
7.7

FUND FLOW CHANNELING MECHANISM

897. Funds for each output will either be provided as loans or as part of regular
government appropriations. Funds will be relent to LGUs and/or water districts for the
implementation of the infrastructure development component, particularly for the
improvement of municipal water supply systems and the implementation of the Butuan City
drainage subproject. For the remaining outputs, funds will be provided to the proposed
project holder as part of the regular government allocation through the Government
Appropriations Act (GAA) fund disbursements. These subprojects are not revenue
generating and as such there is no mechanism to recover costs. The debt service on the
ADB loan for these remaining subprojects will be paid from national government funds.
7.7.1

Sources of Funds

898. There are six sources of funds, namely: (i) ADB loan, (ii) GEF grant, (iii) equity from
the Government of the Philippines through the DENR, (iv) equity from local government
units, (v) water district (WD) equity, and (vi) private equity.
899. Loan funds from ADB. ADB will provide a loan to the Government of the Philippines
through the DENR. Most of the loan proceeds will fund investment costs for the six project
outputs and will be passed on as grants to the project beneficiaries. The debt service for
these outputs will be paid for by the national government. For infrastructure development
(and Mabatas mine tailings dam if PMDC confirm they want to avail of a loan from ADB), the
ADB loan will be relent to the project implementing agencies as follows:
the Water Districts through the LGUs for municipal water supply (including pilot WDs
Nabunturan and Prosperidad);
the LGUs for municipal water supply (including pilot Esperanza LGU);
Butuan City LGU for the drainage system; and
Philippine Mining Development Corporation (PMDC) for the Mabatas mine tailings
dam (if PMDC confirm that they want to awail of a loan from ADB).
900. Grant funds from GEF. GEF grant funds will finance the Agusan March biodiversity
subproject.
901. Grant funds from the Government. The Government of the Philippines (GOP)
through DENR, LGUs, WDs and private parties will provide counterpart funds for the
investment costs of all outputs. GOP funds through DENR will be provided through the
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annual Government Appropriations Act (GAA).
7.7.2

Fund Conduits

902. Fund conduits are needed for the relending scheme as well as for the grant scheme.
To simplify disbursements, it is suggested that the primary conduit of funds shall be MDFO
and the LWUA for the relending scheme, and the DENR regional office (which is the subPMU at the regional level) for the grant scheme. Both agencies will review and process
requests for payments and enable the release of the funds through the designated local
banks.
903. Loan conduit for relending scheme. The water supply subprojects and drainage
subproject are under the relending scheme. It was initially explored that MDFO lends to
these four LGUs including Nabunturan and Prosperidad LGUs which will in turn relend to the
WDs. To implement this, the WDs will need to execute a Memorandum of Agreement with
the LGUs which will be the basis of the relending scheme. In discussions with LWUA, WDs
and LGUs, it was noted that this process is complicated and will require various levels of
approvals at the LGU level and the water districts. In the end, this option will be more
complicated than by having two conduits (LWUA and the MDFO). Taking the above into
consideration, it would now be necessary to have separate conduits for non-LGUs and
LGUs. For non-LGUs, which in this case are the water districts, the most appropriate option
proposed is the LWUA.
904. Fund conduit for grant scheme. The DENR Regional Offices which are the subPMUs at the regional level are the proposed fund conduit for the grant scheme. These offices
will coordinate with the Agusan River Basin Governing Body (ARBGB) which will be set up
under the project for long-term management of the river basin based on inter-provincial LGU
cooperation/coordination. The DENR Regional Offices will work through their DENR
Provincial and City Offices at the local levels. These offices will coordinate with (i) the units of
ARBGB for Upper ARB, Middle ARB and Lower ARB, as well as with the (ii) PIUs. Funds
from MDFO as well as from government allocations will eventually be deposited in local
banks for disbursement to the PIUs.
905. Proposed funds flow. The roles of the key offices involved in the flow of funds are
discussed below.
i.

Central Project Management Unit (PMU). Under the proposed funds flow
mechanism (Figure 7.3), a central project management unit is recommended to be
established in the Foreign Assisted Special Projects Office (FASPO) of the Executing
Agency (DENR). The central PMU will be responsible for the overall management of
the proposed Project and will liaise directly with ADB. The central PMU shall review
and approve the proposed activities of the project implementation units (PIU)
submitted through the sub-PMUs at the regional level. It shall process payments and
make disbursements to the designated conduits such as the Municipal Development
Fund Office and the sub-PMUs through the designated local banks in the regions. It
shall review and monitor implementation of the project and prepare/submit summary
reports to the government and ADB.
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Figure 7.3: Proposed Fund Flow Mechanism
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ii. Conduit for Grant Funds
o Sub-Project Management Units. The DENR Regional Offices will be established
as the sub-PMUs at the regional level and will also act as the proposed fund
conduit for the grant scheme. The sub-PMUs shall report to the central PMU on
the status of implementation and financial operations of the PIUs. These offices
will be responsible for the management of the activities of the PIUs through the
sub-region PMU.
o Sub-region PMU. The DENR Provincial and City Offices will be designated as
the sub-PMU at the local level which shall process payments and disburse
through a local bank to the various PIUs. It shall oversee the implementation of
sub-projects in the various PIUs and undertake primary activities such as
processing of payments from all PIUs and releasing of funds to PIUs other than
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those covered by MDFO. Disbursements to the PIUs will be made either from the
Second Generation Imprest Account in the sub-PMU or through Direct Payment
upon endorsement of payment by the central PMU.
iii. Conduit for funds for relending. The Municipal Development Fund Office
(MDFO) will be the fund conduit for sub-projects that are to be implemented by LGUs
such as the proposed Butuan City Drainage Subproject and LGU water supply
projects. For the water supply projects to be implemented by the water districts, the
Local Water Utilities Administration (LWUA) is the proposed loan conduit which
shall relend these funds to the WDs.
iv. Local Banks. MDFO, LWUA and the sub-region PMU shall designate a local bank
from which fund releases from the project funds will be made. MDFO’s designated
local bank is the Land Bank of the Philippines.
v. Project Implementation Units. The PIUs are the designated units or offices that will
undertake the implementation of the subprojects and eventually be the borrower of
the funds as in the case of the LGUs and the water districts. They will coordinate
directly either with the designated sub-PMU at the regional level for approval of
activities and request for payments, or with MDFO for the release of their payments.
Local Government Units. LGUs include water districts (WDs) which are by
themselves classified as local government owned and controlled corporations.
For simplicity in implementation, it is proposed that WDs be grouped along
with the LGUs.
Non–LGUs. This includes regional offices of DENR, potentially PMDC and
other government agencies or units that are not under the jurisdiction of the
LGUs.
7.8

FINANCIAL MANAGEMENT ASSESSMENT SUMMARY

906. Financial management assessments were conducted on the potential
borrower/beneficiary government agencies and organizations of the proposed sub-projects.
Two levels of assessments were made: (i) a general assessment of the potential beneficiary
government agencies and organizations of the proposed sub-projects, and (ii) an
assessment on the potential loan sub-borrowers.
907. For the general assessment of the potential beneficiary government agencies and
organizations of the proposed sub-projects, the objective was to assess the financial
management performance of concerned government agency/units to undertake and
implement the project in terms of adequacy and capability of personnel to handle financial
management of the project. It also covered the evaluation of existing financial systems to
establish whether there are adequate systems to facilitate the efficient disbursement and
accounting on the use of project funds and whether the systems in place provide sufficient
internal controls to undertake and implement the project in terms of adequacy and capability
of personnel to handle financial management of the project. It also covered the evaluation of
existing financial systems to establish whether there are adequate systems to facilitate the
efficient disbursement and accounting on the use of project funds and whether the systems
in place provide sufficient internal controls.
908. The second level assessment focused on the potential loan sub-borrowers and this
involved an assessment of their financial performance and condition to determine among
others the maximum borrowing capacity of the proposed borrower; its capacity to repay back
the loan and to determine the impact of the proposed borrowing on the financial condition of
the proposed borrower. The assessment was also aimed at determining the potential for cost
recovery (whenever applicable) and to provide guidance on how this can be incorporated in
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the project design. Details of the financial assessment are shown in Volume 5 - Chapter 4.
909.

910.

The results of the first level assessment show that :
i.

There is relatively sufficient financial management capacity at both the regional
and national levels of DENR to implement and manage the proposed project, as
well as the local government units that may be potential borrowers.

ii.

Much of the improvement that is needed though in the financial systems is to find
ways on how to expedite the approval and disbursements process, as is common
in most government projects.

The second level assessment on the potential sub-borrowers revealed that:
i.

All of the LGUs that were assessed are highly dependent on IRA (internal
revenue allocation). There is very little internal revenue generation from
economic enterprises and/or recovery from the provision of basic enterprises.

ii.

There is a potential for cost recovery for the water supply subprojects, but not for
the drainage subproject in Butuan City.

iii. The LGU and WD borrowers have adequate borrowing capacity to loan finance
their particular subprojects, as shown in Table 7.6.
Table 7.6: Summary of Borrowing Capacity of Potential LGU and WC Borrowers
Subproject
No.

LGU/WD

Subproject

RevenueGenerating

Borrowing
Capacity
(P million)

Loan
Amount
(P Million)

1

Butuan City LGU

Drainage

No

140

140

2

Esperanza LGU

Water
Supply

Yes

210

69

3

Nabunturan WD

Water
Supply

Yes

WD net cash flow
shows capacity

78

4

Prosperidad WD

Water
Supply

Yes

WD net cash flow
shows capacity

82

Source: PPTA Consultant.

7.9

PROCUREMENT AND CONSULTING SERVICES

911. Philippines government procurement rules and the ADB procurement guidelines will
apply to the procurement of civil works and goods financed from the proceeds of the
proposed ADB loan. In cases of conflict, the ADB rules shall govern. Construction will be
done by civil works contractors responsible for both labor and materials.
912. The procurement of works, goods and consulting services will be conducted in
accordance with the ADB Guidelines for Procurement, the guidelines of the Government
Procurement Policy Board (GPPB), and R.A. 9184, or the Government Procurement Reform
Act. For national competitive bididng, the harmonized Philippine Bidding Documents shall be
adopted in the bidding for Goods, Works and Consulting Services. However, in case of
discrepancies, the ADB Procurement Guidelines shall govern.
913. Table 7.7 shows the procurement or selection method based on the values of the
goods, works or consulting services to be procured.
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Table 7.7: Procurement Package, Method and Procedures
Procurement
Package

Procurement/ Selection
Method

Works

The procuring entity should request
for price quotations from at least 3
qualified suppliers

National Competitive Bidding
(NCB)

> US $ 50,000
but US $
500,000

Government guidelines on
procurement of goods as harmonized
with ADB Procurement Guidelines
shall be adopted

International Competitive
Bidding (ICB) or
Limited International Bidding
(LIB)

> US $ 500,000

Shopping

US $ 100,000
or less

The procuring entity should request
for price quotations from at least 3
qualified contractors

National Competitive Bidding
(NCB)

> US $ 100,000
but US $ 5 M

Government guidelines on
procurement of works as harmonized
with ADB Procurement Guidelines
shall be adopted.

International Competitive
Bidding (ICB) or
Limited International Bidding
(LIB)

> US $ 5 M

Consultants' Qualifications
Selection (CQS)
Consulting
Services

Procurement Method

US $ 50,000 or
less

Shopping

Goods

Value to be
Procured

Quality-and Cost- Based
Selection ( QCBS) or
Quality-Based Selection (
QBS)

ADB Procurement Guidelines shall be
adopted.

ADB Procurement Guidelines shall be
adopted.
Government guidelines on
procurement of consulting services as
harmonized with ADB Guidelines on
the Use of Consultants.

US $ 200,000
or less

> US $ 200,000

ADB Guidelines on the Use of
Consultants.

Source: ADB.

7.9.1
914.

Procurement of Goods

Proposed contract packaging for the the procurement of goods is shown in Table 7.8.
Table 7.8: Contract Packaging for Procurement of Goods

Contract
Package
No.

1

Contract
Item

1a
1b

2

Contract Description

Database management system and GIS for
LGUs
Database management system and GIS for
PMUs
Hydrological network stations, monitoring

Year
of bid

Year 1

Contract
Type

NCB

Contract
Item
Amounta/
(P million)

Total
Contract
Package
Cost
(P million)

17.49

29.41

11.92
Year 1

NCB
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Contract
Package
No.

Contract
Item

Contract Description

Year
of bid

Contract
Type

Contract
Item
Amounta/
(P million)

equipment and supplies
3
Management systems for hydrological and
groundwater databases
4
Laboratory equipment and supplies
5
PMU office equipment and supplies
6
PMU vehicles
Total
NCB=national competitive bidding.
Source: PPTA Consultant.

7.9.2
915.

Total
Contract
Package
Cost
(P million)

Year 1

NCB

14.00

Year 1
Year 1
Year 1

NCB
NCB
Shopping

10.00
5.46
0.25
99.12

Procurement of Works

Proposed contract packaging for the procurement of works is shown in Table 7.9.
Table 7.9: Contract Packaging for Procurement of Works

Contract
Package
No.

Contract
Item

Contract Description

Year
of bid

Contract
Type

Contract
Item
Amounta/
(P million)

1
2
3
4

3a
3b
4a
4b

5
6
7

6a
6b
7a

8

7b
7c
8a

9

8b
8c
9a
9b
9c

10

10a
10b
10c

11

10d
11a
11a

Upper Agusan mine tailings dams
Mabatas mine tailings dam
Manat River dredging and bank protection
Naboc River dredging
Gravelling of access road to wetland center
(Agusan Marsh)
Building of wetland center (Agusan Marsh)
Floating water supply/sanitation units
Barangay materials recovery facilities
Waste plastic melter facilities
Trapezoidal Channels on Waterways (Butuan
City drainage)
Rectangular Channel on Waterway Phase 1
Rectangular Channel on Waterway Phase 2
Dredging and Rehabilitation works (Butuan
City drainage)
Rectangular Drains on Road Network
Pumping Stations and Flood Gates
Improvement of Esperanza water supply
system
Improvement of Prosperidad water supply
system
Improvement of Nabunturan water supply
system
Improvement of Las Nieves water supply
system
Improvement of Magallanes water supply
system
Improvement of San Francisco water supply
system
Improvement of La Paz water supply system
Improvement of Loreto water supply system
Improvement of Santa Josefa water supply

Year 1
Year 2
Year 1

NCB
NCB
NCB

Year 1

NCB

Year 1
Year 1

NCB
NCB

Year 1

Total
Contract
Package
Cost
(P million)

23.84
157.02
6.00

12.50
114.25
180.86
29.32

23.32

Year1

Year 1

30.61
6.73

NCB

5.63
1.10
24.25

97.05

NCB

24.30
48.50
15.00

123.65

NCB

82.25
26.40
61.33

209.10

74.03
73.74
Year 2

NCB

29.34

164.31

20.04
86.04

Year 3

NCB

28.89
53.89
23.56
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Contract
Package
No.

Contract
Item

Contract Description

Year
of bid

Contract
Type

Contract
Item
Amounta/
(P million)

11b

12

11c
11d
11e
12a
12b
12c
12d

13
14

system
Improvement of Talacogan water supply
system
Improvement of Trento water supply system
Improvement of Veruala water supply system
Improvement of Bunawan water supply system
Improvement of San Luis water supply system
Improvement of Bayugan City water supply
system
Improvement of Compostela water supply
system
Improvement of Laak water supply system
Drilling observation wells
Laboratory civil works
Total

Total
Contract
Package
Cost
(P million)

31.91

Year 4

NCB

46.55
40.15
43.09
34.65
109.43

286.15

71.36
70.71
Year 1
Year 1

NCB
Shopping

10.00
3.00
1,506.68

Note: a/ Base engineering cost + 10% price and physical contingency.
NCB=national competitive bidding.
Source: PPTA Consultant.

7.9.3

Procurement of Consulting Services

916. Consulting services will be required to support project implementation and build
institutional capacity in DENR, the project management unit (PMU), local government units,
communities and non-governmental organizations (NGO). Four consultancy packages are
envisaged: (i) project implementation management and technical advisory services; (ii)
institutional strengthening and capacity building services; (iii) project performance
management system (PPMS)/ monitoring and evaluation; and (iv) conserving biodiversity in
Agusan Marsh Wildlife Sanctuary.
917. Consultant time (especially international consultants) is front-loaded to help the
project to get quickly moving in its early years by developing and institutionalizing its
procedures (e.g., contracting and procurement) and to establish the project management
framework. Follow-up visits are designed to assess the extent to which component
approaches and administrative procedures have worked thus far, and refine them based on
project experience to that point. Later in the project, the need for international consultants
typically diminishes significantly. If additional or extended consultant needs are identified
later in the roject, funds can be reprogrammed accordingly.
918. Both international and national consultants would be attached to the PMU.
International consultants bring management and technical experience and proven methods
from projects in other countries to complement and build upon local consultants’ extensive
experience and knowledge of project experience in the Philippines. Given the considerably
higher cost of international consultants, their utilization is proposed judiciously; amounting to
about 12% of the total consultant person-months.
919. Beyond having extensive project experience in other countries, using international
consultants in certain selected positions (e.g., team leadership and institutional capacity
strengthening) can significantly affect the project’s ability to deal directly with senior
government and ADB officials. This can have a significant positive impact on project
operations. Being able to meet directly with senior decision-makers and frankly discuss
problems delaying project planning or implementation can help eliminate roadblocks that
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might otherwise delay implementation, budget approval, policy change, or funds
disbursement.
920. Estimated consultant inputs and cost estimates are summarized in Table 7.10, and a
detailed breakdown is shown in Table 7.11.
Table 7.10: Summary of Consulting Services
Package

1.

2.
3.
4.

Project implementation
management and technical
advisory services:
project management
technical advisory
Capacity building services
Project Performance
Management System
(PPMS)
Conserving Biodiversity in
Agusan Marsh Wildlie
Sanctuary

Total
Source: PPTA Consultant.

International
Inputs
(pers-mth)

National
Inputs
(pers-mth)

Total
Inputs
(pers-mth)

Estimated
Cost
($ million)

74

609

683

6.21

58
16
36
0

130
479
113
10

188
495
149
10

1.71
0.06

11

133

146

0.91

121

865

986

8.89
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Table 7.11: Estimated Consultant Inputs
Post

No.

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Total

(I - international; N - national)
1

Project Implementation Management and Technical Advisory Services
a) Project Implementation Management Advisory
1.1 Project Management Specialist (Team Leader)
1.2 Institutional Development Specialist (Deputy Team Leader)
1.3 Finance Management Specialist (international)
1.4 Financial Management Specialist (national)
1.5 Procurement Specialist
1.6 Contract Document/ Legal Specialist
1.7 CAD operators (2 posts)

I
N
I
N
I
N
N

10
11
2
6
2
1
6

10
11
2
6
2
1
24

10
11
2
2
0
0
12

10
11
1
2
0
0
0

2
11
0
0
0
0
0

4
11
1
4
0
0
0

46
66
8
20
4
2
42

I
N
T

14
24
38

14
42
56

12
25
37

11
13
24

2
11
13

5
15
20

58
130
188

I
N
I
I
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
I
N
T
Total 1 I
N
T

2
11
2
2
4
12
2
6
12
2
4
1
0
2
8
8
6
6
6
6
90
96
20
114
134

2
11
2
2
6
45
4
6
0
0
8
2
32
4
7
6
3
3
6
6
143
149
20
185
205

2
11
0
0
4
24
2
0
0
0
6
1
36
2
5
4
3
3
6
2
107
109
14
132
146

1
11
0
0
0
0
0
0
0
0
0
1
36
0
3
4
0
3
6
1
64
65
12
77
89

1
11
0
0
0
0
0
0
0
0
0
1
36
0
2
2
0
0
0
1
52
53
3
63
66

0
8
0
0
0
0
0
0
0
0
0
1
10
0
2
2
0
0
0
0
23
23
5
38
43

8
63
4
4
14
81
8
12
12
2
18
7
150
8
27
26
12
15
24
16
479
495
74
609
683

I
I
N
N
N
N
N
N
I
N
N
N
N
I
N
T

9
3
5
0
5
5
1
2
2
2
2
6
3
14
39
53

6
1
2
2
2
5
1
2
2
2
2
5
5
9
35
44

6
1
2
1
2
6
1
2
2
2
1
3
3
9
28
37

4
0
0
0
0
0
0
0
0
2
1
0
0
4
6
10

0
0
0
0
0
0
0
0
0
1
0
0
0
0
3
3

0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2

25
5
9
3
9
16
3
6
6
9
6
14
11
36
113
149

3 Project Performance ManagementSystem (PPMS) Services
3.1 Monitoring & Evaluation Implementation Specialist
N
3.2 Financial/ Field Data Collection Specialist
N
Total 3 I
N
T

5
5
0
10
10

Subtotal a)

b) Technical Advisory
1.8 Watershed Management Specialist (international)
1.9 Watershed Management Specialist (national)
1.10 Tailings Dam Specialist
1.11 River Dredging Specialist
1.12 Water Resources Specialist
1.13 Water Supply Design Engineers (3 posts)
1.14 Water Treatment Specialist
1.15 Sanitation Specialist
1.16 Drainage/ Structural Design Engineers (2 posts)
1.17 Geotechnical Engineer
1.18 Electro-mechanical Engineer
1.19 Quantity Surveyor
1.20 Construction Engineer (4 posts)
1.21 Laboratory Development Specialist
1.22 Social Development and Gender Specialist - Compostela Valley
1.23 Social Development and Gender Specialist - Agusan Marsh
1.24 Social Marketing Specialist
1.25 Free Prior Informed Consent/ National Laws Specialist
1.26 Treepeneur Specialist
Subtotal b)

2 Capacity Building Services
2.1 River Basin Management Specialist
2.2 Training Specialist (international)
2.3 Training Specialist (national)
2.4 Information Technology and Data Management Specialist
2.5 Solid Waste Management Specialist
2.6 IEC/ Participatory Specialist
2.7 Environment Impact Assessment Specialist
2.8 Resettlement Specialist
2.9 Eco-tourism specialist
2.10 Social Marketing Specialist
2.11 Indigenous People Law Specialist
2.12 Mining Reform Specialist
2.13 Economic Enterprise Development and Area Marketing Specialist
Total 2

4 Conserving Biodiversity in Agusan Marsh Wildlife Sanctuary (GEF)
4.1 Wetland Management Specialist
4.2 Wetland Management Specialist/ Team Leader
4.3 Geodetic Engineer
4.4 Biodiversity Specialist
4.5 Participatory Specialist
4.6 Capacity Building Specialist
4.7 Architect
4.8 Communication Specialist
4.9 Nature Interpretation Specialist
4.10 Museum Curator
4.11 ICT/ Data Management Specialist
4.12 Business Planning Specialist
4.13 Eco-tourism Development Specialist
4.14 Eco-tourism Marketing Specialist
4.15 Social Development Specialist
4.16 Environmental Specialist
Total 4

Grand Total

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

5
5
0
10
10

I
N
N
N
N
N
N
N
I
N
N
N
N
I
N
N
I
N
T

2
10
3
2
3
2
4
3
2
0
0
0
2
0
2
1
4
32
36

2
10
0
2
2
3
0
2
1
2
2
2
2
2
3
1
5
31
36

1
10
0
2
2
3
0
3
0
2
1
0
0
0
2
0
1
25
26

1
10
0
2
0
3
0
3
0
1
0
0
0
0
0
0
1
19
20

0
10
0
2
0
2
0
3
0
1
0
0
0
0
0
0
0
18
18

0
8
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
8
8

6
58
3
10
7
13
4
14
3
6
3
2
4
2
7
2
11
133
144

I
N
T

38
195
233

34
251
285

24
185
209

17
102
119

3
84
87

5
48
53

121
865
986

Source: PPTA Cons ultant.
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921. Social development and marketing aspects. TA shall facilitate the preparation of an
implementation plan for Local Social Development and provide assistance in training of
WMU and other partners on Community Organizing. TA will ensure social, IP and gender
responsive implementation of all components and will assist in strengthening of organizations
and ancestral domain structures.
922. A key component of the stakeholder mobilization strategy for watershed management
is the preparation of a social marketing plan for a movement to rehabilitate the Agusan
River—with the river as an integrating principle. This is expected to bring together various
sectors and locales (upstream, midstream and downstream) in an effort to arrest further
deterioration of the Agusan River, thus of the Agusan Marsh. It is expected to help sustain
the momentum of support for watershed programs and policies.
923. TA will facilitate the preparation of an ARB and Compostela Watershed/Agusan Marsh
social marketing plans. Action plans will identify messages for key stakeholders. It will also
identify possible champions and how to mobilize them for Agusan River rehabilitation.
Concrete measures for involvement of political leaders, communities, ancestral domain
structures, academe, business and corporations, media, polluters, civil society, farmers and
miners’ organizations, etc., shall be spelled out.
924. Institutional strengthening of indigenous peoples structures. Indigenous peoples
have rights and responsibilities in resource management. TA will assist in capacity building
of indigenous structures for governance and resource management of Ancestral
Domains/subprojects. Assistance will be provided on how NCIP and IPs and their structures
can become familiar with their rights and be able to navigate through the many laws that
serve as context for the performance of their duties on ancestral domain governance.
925. Some of these relate to implementing Free Prior Informed Consent vis-a-vis
Environmental Impact Assessment, Best Practices on Large-Scale and Small-Scale Mining
on IP Lands, Provisions of the Indigenous People’s Rights Act and the Mining Act, NIPAS
Act, Paralegal Training and the like. An important output will be improving the efficiency of
the Community Participation/ FPIC process while simultaneously strengthening its credibility
including establishing mechanisms for more equitable sharing of benefits within the domain.
926. Technical assistance for small-scale mining reform. The TA will facilitate
consensus building towards improving small-scale mining practice within the Agusan River
Basin. The experience can serve as input in the development of implementing rules and
regulations for a Code for Small-Scale Miners.
927. A plan shall be prepared to promote the reform of small-scale mining. This may be on
technical and operational concerns, taxation and on transparency and benefit sharing. Scope
of plans to be prepared shall include: improvement of technology and operating systems,
reduction of negative socio-economic and environmental impacts, establishing transparency
and improving social equity and overall benefits to workers and society. Guidance will be
given in the establishment of working mechanisms at the ARB and national levels to comply
with the country’s membership under the Extractive Industries Transparency Initiative, which
may also apply to the timber industry.
928. Economic enterprise development and area marketing. The TA will assist in the
implementation of project support for enterprise development to also facilitate private sector
involvement in the scaling up viable economic enterprises that address the major factors that
hinder the economic take-off of watershed enterprises. The TA will facilitate planning for
strategy and action on problems related to the marketing of key products, and assist with
establishing linkages/alternative markets (fair trade network) for key products such as timber,
agricultural crops, gold, etc.
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7.10

PROJECT MONITORING, EVALUATION AND COMMUNICATION

929. Project monitoring, evaluation and communication will be based on the design and
monitoring framework (DMF) and implemented through the project performance
management system (PPMS). The DMF is shown in Table 7.12.
930. Benchmark data have been provided by the socio-economic survey (SES), rapid rural
appraisal system (RRSA) and training needs assessment (TNA) carried out under the PPTA.
931. Institutional arrangements for monitoring and evaluation. The M&E program will
employ both internal and external monitoring and evaluation processes.
932. Internal monitoring will be conducted as part of the overall project’s management
processes. During Year 1 of the project, the PMU will develop and implement the PPMS with
the assistance of Monitoring and Evaluation Consultants (recruited by the Executing Agency
under a local consultancy arrangement) for monitoring project performance in the DENR
regional offices and participating LGUs.
933. Internal monitoring will generally involve assessment and reporting of the physical
progress of the target activities and outputs against the planned schedule. It will also involve
the assessment of risks factors contributing or hindering the progress of the project.
934. External monitoring, on the other hand, will involve the participation of various
stakeholders in the monitoring and evaluation of the project’s effects and contribution to the
ARB. Mainly involving the evaluation of higher level effects and impact indicators, external
monitoring will utilize the existing monitoring and evaluation systems available in the
participating agencies such those used by LGUs and the national agencies.
935. An example monitoring system which can be utilized, especially for evaluating socioeconomic benefits of the target communities, is the Community-Based Monitoring System
(CBMS). For agriculture development, the system currently used by LGUs can also be
maximized. The same applies for the DENR’s forest information management system which
can be used in tracking the development of the reforestation initiatives.
936. External monitoring will also include independent monitoring and evaluation. Based on
agreed schedules and timetables and evaluation designs, independent monitoring and
evaluation will be conducted to validate the project.
937. Project monitoring and evaluation process. The M&E program will be building on
the core principles of participatory processes and transparency, and ensure that consultation
and participation are undertaken specially in monitoring processes, mechanisms, social
cohesion, and indigenous people’s self-determination.
938. Participatory process is particularly important in the ARB considering that a major part
of the target clients are the indigenous peoples of the area. Gender sensitive information will
also be taken with utmost caution by the M&E system. The monitoring and evaluation
process will be undertaken as part of social mobilization activities.
939. Transparency of information will also be a hallmark of the M&E program. The project’s
management information system and database program will ensure that correct information
is delivered to target stakeholders at the appropriate time for immediate action.
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Table 7.12: Design and Monitoring Framework
Design Summary
Impact (Goal) by 2025
• All of Agusan basin will have
sustained availability and
more equitable distribution of
adequate water of suitable
quality for use for agreed
domestic, economic and
environmental uses, and
poverty will have been
reduced
Outcome (by 2018)
• Water and land resources
management, and water
infrastructure, in the Agusan
Basin will be developed

Outputs (2018)
1. Water resources, flood
management, and water supply
infrastructure improved

2. River water quality and
watershed conditions improved

3. Integrated ecosystem
management of Agusan Marsh
established

Performance Targets/
Indicators
Municipal water supply demands and
irrigation demands are fully met
Mercury level in river sediments at key
control points is less than 0.001 mg/l
Close and open forest cover increases
from 28% of ARB area (2003) to 40%
Annual soil erosion is reduced from 1526 tons/ha (2008) to 10-12 tons/ha
Rural poverty incidence is reduced from
47-72% to 30-50%
Effective watershed/ARB institutional
arrangements and public-private
partnerships are established
IWRM principles are adopted
Dialogue mechanism with civil society is
established
At least 30% of the staff in ARBGB and
component units are women
Infrastructure is completed as designed
and to specified quality
92km of new drains are constructed in
Butuan City
Water supply served population increased
from 80,000 (2010) to 209,000
Tariffs for municipal water supply systems
adequately cover O&M
Operational river flow gauging stations
increased from 8 to 20
EMB regional water quality laboratories
upgraded and operational
FLUPs are prepared for 4 priority
watersheds in CV
Forest protection implemented for
10,100ha in in CV priority watersheds
Streambank stabilization implemented for
640ha in CV priority watersheds
Slope stabilization implemented for
10,000ha in CV priority watersheds
Agro-forestry implemented for 1,300ha in
CV priority watersheds
Rehabilitation interventions identified and
implemented for priority watersheds in
Agusan del Sur and Agusan del Norte
Mine tailings dams completed
Small-scale mining code prepared and
implemented with multisectoral support
Marsh management plan updated and
harmonized with ancestral domain plans
8 strict protection zones are established
Wetland Center established
146 floating rainwater collection/ sanitation
units are installed
16 materials recovery facilities and 1
plactic wastes melting facility are
established
Annual visitor numbers increase from
insignificant (2010) to 14,500 by 2017

Data Sources/Reporting
Mechanisms
WSP records
NIA records
Communal irrigation scheme
records
EMB reports
FMB reports
MGB reports
LGU P/MPDO records

DENR regional offices
ARBIWRMP PMU records
NEDA Regional Offices XI
and XIII reports
LGU P/MPDO records
WSP records
Project completion report
M&E benchmarks/reports
NCIP and ADSDPP
monitoring

Assumptions and Risks
Assumptions:
Macroeconomic and
political stability
WSPs and irrigation
associations implement
effective O&M programs
Risks:
Weak regulation and
enforcement of forestry,
mining, and
environmental laws
Assumptions:
Inter-agency cooperation
established
Broad-based participation
of stakeholders
Risks:
Lack of common
agreement amongst
localstakeholders on
development policies,
plans and strategies for
the entire ARB

LGU MPDO records
MPDO records
Contract supervision reports
Contractors’ reports
Philippine Atmospheric,
Geophysical and
Astronomical Administration
records
DPWH-BRS Regions records
EMB records
PENRO and CENRO
records/reports
LGU P/MPDO records
Philippine Mining
Development Corporation
reports
EMB Regions XI and XIII
reports
Project completion report

Assumptions:
Consumers’ willingness to
connect and to pay for
water services
Risks:
Customers don’t pay
water connections
charges
High turnover rate of
trained laboratory staff
Assumptions:
Adequate enforcement of
laws and regulations
Risks:
Encroachment and
expansion of mining
areas
Unregulated disposal of
mine tailings and
chemical wastes
Tailings dams fail

DENR Region XIII reports
NCIP Region XIII reports
Protected Area
Superintendant reports
Protected Area Management
Board records
Wetland Center and
accommodation registers
Surveys by NGOs

Assumptions:
Marsh management plan
is updated
Risks:
Septage desludging is not
carried out
Eco-tourism marketing is
not effective
Encroaching cultivation
and mining wastes
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Design Summary

Performance Targets/
Indicators

Data Sources/Reporting
Mechanisms

4. Local social and indigenous
peoples development plans
implemented

At least 15 municipalities benefit from
ADSDPP/biodiversity and watershed
management implementation
Land tenure improvement leads to
increased productivity
Indigenous Peoples Organizations,
Community Forestry Organizations
strengthened and implementing livelihood
projects and forest protection measures
Number of women participating in
community action planning has increased
Enterprise development and marketing
plan established for priority watersheds
Gender action plan implemented

NCIP Regions XI and XIII
reports
LGU P/MPDO records
Ancestral domain plans
Surveys
M&E reports

5. ARB Governing Board
effective in coordinating basin
development and utilization

Memorandum of Agreement/ participation
signed
ARBGB, secretariat and sub-management
units established and operational
Local enabling policies, ordinances,
standard operating procedures and
implementation guidelines adopted
Local partnership building and comanagement arrangements in use
Stakeholders effectively participate and
contribute in ARB management
Roles and responsibilities, and
coordination procedure determined and
agreed
State of the basin reporting established.
Long-term financing mechanisms
established
986 person-months of consultant
specialists provided
Organizational change of DENR FASPO
to streamline business processes
M&E procedures and reporting improved
Institutional capacity building and human
resource development programs
completed
All participating LGUs are linked to GIS
and data management system
Project website actively accessed by
stakeholders

LGU records, resolutions
ARBGB Secretariat records
DENR Regions XI and XIII
reports

6. Project management capacity
strengthened

Consultants’ reports
DENR Foreign Assisted
Special Projects Office
reports
Project monitoring reports
Project audit reports
Training participants’ reports
Website hits
Active remote node pinging
Online reporting of connected
systems

Activities:
1. Water resources, flood management, and water supply and sanitation infrastructure improved
1.1 Process of land acquisition and finalization of resettlement plans for Butuan City drainage initiated (year 0)
1.2 Resettlement plan for Butuan City drainage implemented by end year 1
1.3 Improvement of Butuan City drainage completed by year 4 (Phase 1)
1.4 Improvement and expansion of 3 case study municipal water supply systems completed by year 3
1.5 Improvement and expansion of 14 other municipal water supply systems completed by year 5
1.6 Upgrading of hydrological monitoring network and database by year 4
1.7 Early flood warning system operational by end or year 2
1.8 Improvement of regional laboratories completed by year 3
2. River water quality and watershed conditions improved
2.1 Formulation of FLUP and physical framework planning in CV priority sub-catchments during year 1
2.2 Forest protection in all CV priority sub-catchments started in Year 2 and completed in year 6
2.3 Streambank stabilization in CV priority watersheds started in Year and completed in year 6
2.4 Slope stabilization measures in CV priority watersheds started in Year 2 and completed in year 6
2.5 Agro-forestry in all CV priority sub-catchments started in Year 2 and completed in year 6
2.6 Rehabilitation interventions designed in priority Agusan del Sur/ Norte watersheds by year 2
2.7 Implementation of rehabilitation interventions in priority Agusan del Sur/ Norte watersheds starts in year 3

Assumptions and Risks
Assumptions:
Active participation and
involvement of IPs
Adequate institutional
capacities of agencies
and IPs to implement
ADSDPP
Risks:
Uncoordinated
development policies
affect other sectors
Unregulated mining
opens more protection
areas; mining pollution
affects livelihood systems
Assumptions:
National and local
legislative support in
place
Risks:
Waning LGU interest or
lack of adequate staffing/
funding for ARBGB

Assumptions:
DENR has adequate
project management
capacity, and will
establish good working
relations with LGUs and
local stakeholders
Risks:
Uncertaintly over roles
between DENR agencies
Implementation units fail
to muster broad-based
support of stakeholders
Inputs:
ADB Loan: $100.0 million
GEF Grant: $3.0 million
GOP: $22.5 million
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Design Summary

Performance Targets/
Data Sources/Reporting
Assumptions and Risks
Indicators
Mechanisms
2.8 Construction of mine tailings dams by year 4
2.9 Formulation and adoption of Code of Practice for Small-scale Mining by year 2
2.10 Planning and consensus building on mining reform (EITI) underway by year 2
3. Integrated ecosystem management of Agusan Marsh established
3.1 Marsh management plan updated and communicated with stakeholders in year 1
3.2 Strict protection zones identified, agreed with the communities, established by end year 2
3.3 Eco-tourism products and full-scale marketing developed by end of year 3
3.4 Wetland education center established by end of year 3
3.5 Floating water supply/ sanitation units for Agusan Marsh installed by end of year 4
3.6 Agusan Marsh community-based solid waste management program completed by end of year 2
4. Local social development and IP development implemented
4.1 Implementation of pilot ADSDPP, completion by year 5
4.2 Local social development and IP plans prepared and implemented for priority watersheds by year 5
4.3 Community/watershed coordination structures in place by year 3
4.4 Capacity building of IP organizations for ancestral domain and resource management started in year 2
4.5 Social marketing of Agusan River rehabilitation planning by year 1
4.6 ENR enterprise development and marketing plans prepared and implemented for target sites by year 5
4.7 Organizational strengthening of ancestral domains structures, IPOs, community organizations for
livelihood/ resource management by year 5
4.8 Implementation of reforestation component as sustainable livelihood enterprise under “Treepreneur”
or similar concept underway by year 2
4.9 Indigenous People’s Plan for Agusan Marsh prepared and implemented by year 5
4.10 Local Social Development Plan for Agusan Marsh prepared and implemented by year 5
4.11 Gender action plan and implemented by year 2
5. ARB Governing Board effective in coordinating basin development and utilization
5.1 Drafting and signing of MOA for ARBGB (year 0)
5.2 Pre-operation consolidation, formulation of common strategic management framework completed in year 1
5.3 Operation of ARBGB and implementation of mandate, underway by year 2
5.4 Data collection, management and analysis systems established by end year 2
5.5 State of the basin reporting established by end year 2
5.6 Long-term financing mechanisms established by end year 2.
5.7 Communication and participation processes established by end year 2
6. Project management capacity strengthened
6.1 Short-listing for consultancy packages completed (year 0)
6.2 Recruitment of consultant teams by mid-year 1
6.3 Establishment, staffing and equipping of PMU, sub-PMUs and PIUs by mid-year 1
6.4 Procurement of vehicles and other facilities by mid-year 1
6.5 Organizational change of DENR FASPO to streamline business processes completed by end year 1
6.6 Installation of database management systems and GIS in LGU and PMU offices by end year 1
6.7 Integrated monitoring and information system started in year 2
6.8 Capacity building consensus building and planning stage completed by end Year 1
6.9 Capacity building application stage completed by year 3
6.10 Capacity building institutionalization stage underway by year 4
ADB=Asian Development Bank, ADSDPP= ancestral domain sustainable development protection plan, ARB= Agusan River Basin,
ARBGB=Agusan River Basin Governing Board, CENRO=community environmental and natural resources office, CV=Compostela Valley,
DA=Department of Agriculture, DENR= Department of Environment and Natural Resources, DPWH-BRS= Department of Public Works
and Highways - Bureau of Reasearch and Standards, EMB= Environmental Monitoring Bureau, FLUP=forest land use plan, FMB=Forest
Management Bureau, GEF= Global Environment Facility, GOP= Government of the Republic of The Philippines, IA= implementing agency,
IP= indigenous peoples, IWRM= integrated water resources management, LGU=local government unit, MDG= Millennium Development
Goals, M&E=monitoring and evaluation, MGB= Mining and Geo-science Bureau, NCIP= National Commission on Indigenous Peoples,
NEDA=National Economic Development Authority, NGO=non-government organization, NIA=National Irrigation Administration,
O&M=operation and maintenance, PENRO=provincial environment and natural resources office, P/MPDO=provincial/municipal planning
and development office, PO=people’s organization, WSP=water service provider.
Source: PPTA Consultant.

940. The monitoring program will also incorporate (i) bottom-up, community-driven
participatory approaches; (ii) self-assessment techniques at the local level, which will be
used as a complement to secondary data sources and formal surveys to stimulate from the
outset a sense of process ownership among the implementing stakeholders; (iii) the
organization structure of the project; (iv) the availability, quality and timeliness of secondary
data; (v) the need to establish indicators, data sources, data processing and report
production responsibilities for each of the components in the project; (vi) the establishment of
linkages between inputs and outputs for each of the subprojects component and the project
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as a whole; (vii) appropriate methodology for data collection, processing, analysis and
reporting (information dissemination) at national, LGU and community levels; (viii) resource
requirements (staff, equipment, costs); and (ix) simplicity.
941. At each level, consideration will need to be given to what level of managerial,
technical and project performance monitoring system (PPMS) support will be required to
provide sufficient backing to the project teams that will work directly with LGUs, government
agencies and participating communities (and their respective committees) to develop
improved environmental conditions.
942. The indicators and methodology for capacity building of LGUs, government agencies
and communities are incorporated in the design of the system to facilitate the M&E of project
benefits. Data collection for the PPMS will be undertaken by participating LGUs.
943. Capacity building. To ensure that M&E is properly undertaken and developed, the
program will include a capacity building course for the project staff and stakeholders on
monitoring and evaluation. In addition, to the items identified in the general capacity building
program, the capacity building program specific for the project monitoring system will involve:
Strengthening data and information collection. This involves the systematic
generation of the information, as they are made available, from existing systems. The
information generated from these systems will be integrated in the ARB database that
will be specifically designed to receive the information from these systems.
In addition, data collection tools will also be designed to collect project activities,
inputs and other “special data” that are not provided by the existing systems. These
would include sector specific information such as water quality, erosion levels and
flooding. Establishing and monitoring the project inputs and activities is necessary in
order for the project to attribute and link future results to the project framework.
Information management through the Agusan River Basin database. The information
management will involve the development (or improvement) of an ARB database and
the designing of the project information website. Joint and Inter-agency reporting and
analysis will also be strengthened as part of the institutional development process for
a coordinated ARB management following the principles of IWRM.
Improving data analytical tools and processes. The analytical tools will be developed
as part of the capacity building support to LGUs, agencies and other users for
activities involving among others:
Watershed and wet-land management.
Institutional coordination and capacity development.
Ancestral domain development and management.
Infrastructure development support.
Basic tools such as forecasting and trending will enable performance comparison to
be developed and shared. These can be used in local policy development, planning
and especially in updating development plans and land use. The tools should also
help users overcome problems on and assistance to processing of large amounts of
information. The tools should also suggest options on best practices that can be
adopted in managing various concerns within the ARB.
Knowledge management. Knowledge management refers to the sharing of best
practices that can serve as models for planning, replication, policy support, and
enabling mechanisms among others for a sustained implementation of the various
components of the ARBIWMP.
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7.11

PROJECT READINESS ACTIVITIES

944. The next key milestones in the project readiness process are shown in Figure 7.4;
these include the Fact-finding Mission, and Appraisal. Project readiness requirements for
these steps are shown in Table 6.13.
Figure 7.4: Schedule for Project Readiness Process
2010

No. Activity
10

11

2011
12

1

2

3

4

5

6

7

8

9

10

11

12

Subproject/ Project Formulation (PPTA Consultant)
1

PPTA Consultant Draft Final Report

2

Dissemination workshop, comments on DFR

3

Adjustments to outline design/scope

4

Adjustments to cost estimates, financing plan

5

PPTA Consultant Final Report

6 Resettlement plan survey and report
ADB Loan Fact-finding Mission
7

Department of Finance clearance

?

8 ADB loan fact-finding mission (draft final RRP and PAM)
Regional Development Councils (RDC)
9

DENR submission of project proposal

10 RDC endorsement
GOP Investment Coordination Committee (ICC)

11

DENR submission of project proposal to ICC, including
safeguards on environmental assessment, right-of-way
acquisition and resettlement action plan, M&E framework,
counterpart funding

12 Endorsement by ICC Technical Board
13 ICC Cabinet Committee approval
ADB Appraisal (triggered by ICC approval)
Posting of environmental assessment review framework (EARF)
14
on website
15 Posting of draft resettlement plan on website
16 Posting of indigenous people development plan on website
17 Signing off of project administration manual (PAM)
18 Submission to ADB Board
Loan preparation, implementation
19 Loan negotiations
20 Administrative, logistical preparations for project implementation
21 Project implementation

?
?

?

?
?

?
?
?
?

Source: PPTA Consultant.
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Table 7.13: Readiness Criteria for Loan Fact Finding Mission, and Appraisal
KEY PROJECT READINESS
INDICATORS

PREPARATION
Fact Finding
Mission49

1

2

APPRAISAL
50

51

ICC TB & CC
(project loans)

MRM/SRM

PROJECT IS CONSISTENT
WITH MTPDP/MTPIP52 AND
CPS, AND IS INCLUDED
INTO CIIP53 (for project
loans)
EA/IA-RELATED
ASSESSMENTS:
Identification of champion(s)
at Government and EA/IA
levels
Technical capacity
assessment
Political economy analysis
Legal/regulatory framework
review
Procurement capacity
assessment

Financial management
capacity assessment

Governance assessment

3

4

FEASIBILITY STUDY
AND/OR PRELIMINARY
DESIGN
PROJECT LOCATION MAP

Done
Summary in
Part IV, section C
of RRP
Full description
in Part VI, section
B of PAM)
Done
Summary in
Part IV, section C
of RRP
Full description
in Part V, section
A of PAM
Done
Summary in
Part IV, section C
of RRP
Full description
in Part IX of PAM
Major thrusts done

54

Requisite document
for ICC TB

Requisite document
for ICC TB

49

DoF clearance is required before the loan fact-finding mission can take place.
GOP’s Investment Coordination Committee – Technical Board and Cabinet Committee.
51
Appraisal mission is triggered by (i) DoF clearance and (ii) ICC CC approval of the ICC
TB endorsement of EA's project proposal.
52
MTPDP – Mid-Term Philippines Development Plan; Mid-Term Public Investment
Program.
53
Comprehensive and Integrated Infrastructure Program.
54
Feasibility study should include information on financial, economic, technical, institutional
evaluations, as well as social and sensitivity analyses as required by the ICC Project
Evaluation Guidelines. In the economic evaluation it is required to clearly describe the
estimated jobs created or lost by project. In addition to the feasibility study, EAs are
supposed to submit the Project Evaluation Forms on (i) project general information, (ii)
sources of financing, (iii) estimated project costs (broken down by year and expenditure
category), (iv) annual O&M cost, (v) estimated project benefits (broken down by year),
and (vi) logical framework. Based on the information submitted by EA, ICC-Secretariat's
assessment of the project proposal is submitted to ICC-TB in the form of Project
Evaluation Report.
50
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KEY PROJECT READINESS
INDICATORS

PREPARATION
Fact Finding
Mission49

5

APPRAISAL
50

51

ICC TB & CC
(project loans)

MRM/SRM

SAFEGUARDS:
Environmental Assessment

EIS from
EA to
55
DENR

ECC/ CNC
Requisite
doc56 for
ICC TB

( 60 days
before ICCSecretariat)

Involuntary Resettlement
Assessment

Right-of-way acquisition and
Resettlement action plan (at
least for 1st year) with specific
attention to:
(i) sufficient budget for
payment for right-of-way
acquisition;
(ii) availability of legal staff
in ROW issues
(iii) Coordination with
National Housing
Authority on people
relocation
Indigenous Peoples
Assessment

Requisite document
for ICC TB

60

6

CO-FINANCING IN PLACE

7

DESIGN AND MONITORING
FRAMEWORK

Requisite document
for ICC TB

Project M&E (cost, EA staff,
consultants' ToR, timing)
arrangements
Base-line data

Requisite document
for ICC TB

8

For A category: Draft
EIA57 posted on ADB
web-site ( 120 days
before Board)
All projects:
Draft EARF,58 posted
on ADB web-site
Reflected in Part VII of
PAM
59
Draft RF/RP posted
on ADB web-site
Reflected in Part VII of
PAM
Reflected in Part VII of
PAM
(at least 30% of the
budget in place)

61

62

Draft IPPF/IPP
posted on ADB website
Reflected in Part VII of
PAM
Commitment letter
received
RRP's Appendix 1
Confirmed by EA
(section VIII of PAM)
Collected
(if subprojects
identified)
Reflected in section VIII
of PAM

PROJECT
IMPLEMENTATION
MECHANISM:

55

EIS – Environmental Impact Statement; DENR – Department of Environment and Natural Resources.
ECC - Environmental Compliance Certificate issued by DENR. CNC - Certificate of Non-Coverage.
57
EIA – Environmental Impact Assessment.
58
EARF – Environmental Assessment and Review Framework.
59
RF – Resettlement Framework, RP – Resettlement Plan.
60
IPPF – Indigenous Peoples Planning Framework, IPP – Indigenous Peoples Plan
61
ICC's Project Evaluation Form no. 6 "Logical Framework".
62
To be attached to the ICC's Project Evaluation Form no. 6 "Logical Framework".
56
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KEY PROJECT READINESS
INDICATORS

PREPARATION
Fact Finding
Mission49

APPRAISAL
50

ICC TB & CC
(project loans)

51

MRM/SRM

Analysis whether a PIU is
needed63
Identification of Project
Director and EA/IA project
management team to be
responsible for project
implementation; definition of
their project-related ToR,
accountability mechanisms,
and back-up arrangements to
ensure continuity
Office, equipment, and other
facilities for project
implementation
PROCUREMENT ISSUES:

Identified
(part III of PAM)

Confirmed
(part III of PAM)

Identified
(part III of PAM)

Confirmed
(part III of PAM)

Advance contracting of
goods, works, and services

EA request
submitted to ADB

Procurement plan (at least
first 18 months) with details
on each contract's schedule
and approval flow chart
ToRs and RFPs for
consultancy contracts
(including Project
Management Consultants, if
needed)
Bidding documents for all
contracts on works and goods
to be procured in the first 18
months

Drafted
(Part VI, section C
of PAM)

10

PROJECT
ADMINISTRATION MANUAL

Drafted

11

COUNTERPART FUNDING
DBM certification of budget
cover availability

12

PHILIPPINES AUTHORITIES'
APPROVALS IN PLACE:

9

Latest mission's MoU signed
by DOF (with agreed policy
matrix)
LGU-level projects: Regional
Development Committee /
MMDA (NCR projects),
ARMM-RPDO (ARMM
projects) endorsement64.
Projects of Bureaus or
attached agencies:
Endorsement from mother
agency/department level

63

64

Started
(Part VI, section A of
PAM)
Finalized
(Part VI, section C of
PAM)

ToR Drafted
(Part VI, section D
of PAM)

1. ToR finalized
(Part VI, section D of
PAM)
2. RFP reviewed by
ADB's

Confirmed by EA and
signed off by PAU
head
Requisite document
for ICC TB

Requisite document
for DBCC ETB
Requested by EA
(Part II, section A
of PAM)

Requisite document
for ICC TB

Done
(Part II, section A of
PAM)

Requested by EA
(Part II, section A
of PAM)

Requisite document
for ICC TB

Done
(Part II, section A of
PAM)

Methodology for this analysis is given in April 2005 IED's SES on the Role of Project Implementation Units (Appendix 13,
pp. 113-116).
Equally, the EA/IA assessments mentioned under item 2 are the building blocks for this analysis.
MMDA – Metro Manila Development Authority, NCR – National Capital Region, ARMM-RDPO – Autonomous Region of
Muslim Mindanao - Regional Planning and Development Office.
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KEY PROJECT READINESS
INDICATORS

PREPARATION
Fact Finding
Mission49

GOCC/GFI projects: DOFCAG review65
For non-GFI relending
projects: NCC66 review

Requested by EA
(Part II, section A
of PAM)
Requested by EA
(Part II, section A
of PAM)

APPRAISAL
50

51

ICC TB & CC
(project loans)
Requisite document
for ICC TB
Requisite document
for ICC TB

MRM/SRM

Done
(Part II, section A of
PAM)
Done
(Part II, section A of
PAM)

In LGU-involved projects
(for pre-identified LGUs):
Approvals of city
(Sangguniang Panlungsod),
municipality (Sangguniang
Bayan), and provincial
(Sangguniang Panlalawigan)
legislatures obtained.
Sufficient budget allocation
and clearly defined
implementation schedule to
be paid specific attention.
Certificates of creditworthiness obtained from
BLGF67
(if MDFO/GFIs act as
conduits)
Fact-finding mission (or latest
mission's) MoU signed by
EA/DOF
Forward obligatory authority
issued

Requested by EA
(Part II, section A
of PAM)

Requested by EA
(Part II, section A
of PAM)

Done
(Part II, section A of
PAM)

Requisite document
for ICC TB

Done
(Part II, section A of
PAM)

Done

NEDA Board confirmation of
ICC approval
Monetary Board's "in
principle" approval
draft loan agreement to be
submitted
Special Presidential Authority
to negotiate and sign loan
agreement
Monetary Board's final
approval
signed legal agreement is a
requisite document
Legal Opinion
Source: ADB.

65

GOCC – Government Owned or Controlled Corporations; GFI – Government Financial Institutions; DOF-CAG –
Department of Finance's Corporate Affairs Group.
66
NCC – National Credit Council.
67
Bureau of Local Government Finance under Department of Finance.
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8
8.1

PROJECT BENEFITS, IMPACTS, ASSUMPTIONS AND RISKS

INTRODUCTION

945. The overall goal or desired impact of the project is to ensure a sustained flow of
benefits and improvements in water and other resources of the Agusan River Basin, reduce
poverty and improve the socio-eonomic well-being of the people living within the area.
Establishing an institutional framework for coordination and management of activities for the
entire basin will be an important pre-requisite for achieving this goal.
946. Investments will improve the flow and quality of water in the river system across the
basin, increase the vegetative covers of critical priority watersheds upstream, reduce soil
erosion and siltation, enhance the biodiversity capacity of the Agusan Marsh and forests, and
reduce toxic waste discharges of mining operations. Indigenous peoples (IP) will play an
important part in the implementation of these activities. Sustainable improvements are
expected to be realized through investments in improving the living conditions of IPs by
providing them alternative livelihood opportunities, ensuring security over their ancestral
domain lands, and strengthening their capacity to manage their land and other resources.
947. Infrastructure developments will improve the drainage system in Butuan City in order
to mitigate flooding and its impact on the city’s population and resources, and the water
supply systems in 17 municipal capitals.
948. The direct beneficiaries will include IPs and other settlers in the priority upper
catchments and Agusan Marsh who will benefit from increased biodiversity, fisheries and
forest resources due to reduced pollution, reduced sedimentation, and improved vegetative
covers. Downstream domestic and non-domestic users of water will benefit from the reduced
danger of toxic chemical contamination from mining activities upstream. In urban areas
households will gain access to improved water supply systems, and Butuan City residents
will experience reduced incidence of flooding.
949. Because of the ambient nature of the impact of re-vegetation measures in critical
watershed areas, the benefits of improved microclimatic and ecological conditions in terms of
cooler temperature, reduced carbon dioxide emission and increased oxygen production will
be widely felt across and beyond the basin boundaries. These benefits will be in addition to
the more tangible impact of reduced soil erosion and productivity improvements that are
expected from these types of investments.
8.2

EFFECTIVE COORDINATION OF BASIN DEVELOPMENT AND UTILIZATION

950. The main outcome of the river basin institutional development subproject will be the
establishment of an appropriate and effective cooperation and partnership mechanism for
integrated water resource management in the Agusan River Basin in the form of the
proposed Agusan River Basin Governming Board. This will result in implementing agencies
and other relevant stakeholders being better equipped to perform their mandated tasks of
managing the Agusan Basin, as either LGUs or NGAs, within an integrated water resources
management framework. It will also strengthen not only their individual development
capacities but also their collective capacity to provide a wholistic and collaborative approach
on how best to tackle the effects of environmental and water quality degradation in the basin.
951. The coordination mechanism process will further foster LGUs and communities
working in partnership to achieve a shared vision through holistic water resource planning
mechanisms linked to spatial planning based stakeholder needs and aspirations; and
strengthen local public-private sector partnerships and inter-agency cooperation, and
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engagement on resource management activities.
952. More importantly, it will strengthen on-site management and improve the enforcement
of national policies and local ordinances related to natural resources, environment, water,
land use—as well as alternative dispute resolutions of conflicts arising from tenurial and
indigenous use-rights, utilisation and access to watershed resources among local
communities and beneficiaries in the river basin.
8.3

IMPROVEMENT OF RIVER WATER QUALITY AND WATERSHED CONDITIONS

953. The estimated impacts and outcomes of the proposed watershed
rehabilitation/management interventions are shown in Table 8.1. Impacts refer to the direct
influences of the activities on environmental and social parameters while outcomes refer to
the indirect results of such initiatives.
Table 8.1: Potential Impact and Outcome of the Watershed Rehabilitation Interventions
Watershed
Management
Interventions

Biodiversity
Conservation

FLUP
O
Forest
I
Protection
Steambank
stabilization
Vegetative
I
approach
Vegetative cum
engineering
I
approach
Agroforestry
O
Ecotourism
O
Note: I - Impact; O – Outcome.
Source: PPTA Consultant.

8.4

Reduce
Soil
Erosion

Potential Impact and Outcome
Reduce
Improve
Increase
Siltation
Land Use
Livelihood
Opportunity
I

O

Improve Unity
of
Stakeholders
I

Climate
Change
Mitigation
Adaptation
O

O

O

I

O

I

O

I

I

O

I

O

I

O

I

O

I
O

I
O

O

O

I
I

O

O
O

I
O

IMPACTS OF AGUSAN MARSH SUBPROJECT

954. Biodiversity enhancement and the inhabitants of the Agusan Marsh, the majority of
whom are indigenous Manobo people, will be the main beneficiaries of the Agusan Marsh
subproject.
955. Needs and demands. The most common needs of the community are for safe water,
solar power, teachers, and medicine and health services. With the prospect of tourism, better
sanitation and garbage disposal programs will be implemented.
956. Employment opportunities. Significant employment opportunities will be created
during the construction of tourism facilities. These will be available for both men and women
who shall receive equal minimum wage rates for similar work performed.
957. Material Recovery Facilities (MRF) will create a small amount of income for those that
collect and recycle materials. Other jobs will be generated through nature-based tourism—
through jobs for the maintenance of facilities, hiring of boats and guides, home stay, and
through handicrafts and food sale.
958. Impact on/of tourism. Improved water and sanitation facilities are prerequisites for
the promotion of tourism. Thus, the subproject will be a boost to tourism as a viable livelihood
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option for the area. Additional wastes brought in by tourists will be contained by the
establishment of sanitation and waste disposal facilities in tourism sites.
959. To mitigate the impact of tourism, a focus on nature tourism and awareness of the
principles of carrying capacity will promote tour packages in a way that avoids overcrowding.
Heavy structures will not be built and no structures will be constructed in strict protection
zones. Designated bird, bat, crocodile and fish sanctuaries will be off limits to guests.
Associated social problems such as prostitution are not expected. Instead, day tours and
limited home stay will be promoted.
960. On the other hand, tourism is expected to raise awareness on the ecological value of
the Agusan Marsh for marsh residents and for the entire river basin. It will also contribute to
livelihood generation for tourism products and services.
961. Improvement of social services. Water and sanitation as well as solid waste
management will be improved in specific areas and can even be expanded with the help of
other agencies and the private sector. Social marketing of hygiene and sanitation will
improve hygiene practices and adoption of improved sanitation facilities which will in turn
create improvement in health indices.
962. Impact on natural resource management. The project will increase awareness on
the importance of the Marsh and its features which will encourage conservation by the
communities. Nature tourism and linkaging for appropriate livelihood options will reinforce
conservation. Organizational strengthening of indigenous peoples and people’s organizations
for resource management will increase protection of resources against internal and external
threats.
963. The Biodiversity Conservation Plan will also address external threats through policy
advocacy and through the harmonization of programs and actions that impact on the Agusan
Marsh.
964. Gender impact. Some gender issues relating to the subproject include: 1) daily
working activities may be temporarily disturbed by the construction of water and sanitation
and other facilities; 2) the community may create social and gender issues due to the hiring
of outside laborers who may be unaware of the local customs and norms of the community;
and 3) disturbance to the privacy of local women with tourism and work on structures.
965. Impact on indigenous peoples, ethnic minorities and other vulnerable groups.
Based on plans and proposed processes of project implementation, indigenous peoples
stand to benefit from the subproject—through improved facilities, livelihood options and
capacity building.
966. Indigenous peoples were part of the planning process through interviews and
gathering of information in the communities, through a socio-economic survey and various
planning activities. Based on these, no indigenous people will be affected in the subproject
area and no ethnic minorities and other vulnerable groups will be potentially adversely
affected as a result of the subproject. Traditional livelihood activities such as hunting and
fishing will not be curtailed but will be managed through the designation of sanctuaries and of
fishing zones for specific communities. Such zones, where these are now in place, shall be
periodically reviewed consistent with participatory planning practices.
967. The participatory processes of the PPTA formed the basis for confirmation by NCIP
which will continue to secure resolution for Free Prior Informed Consent during the preimplementation stage.
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8.5

LOCAL SOCIAL AND INDIGENOUS PEOPLE DEVELOPMENT

968. The integrated watershed management approach maximizes the participation of
indigenous peoples, not only to ensure their inclusion in all subproject benefits, activities and
training programs. They are recognized as key players in ancestral domain (AD)
management and protection as mandated by law.
969. Implementation of the indigenous people’s development plan will be in close
partnership with IP organizations and structures and the National Commission on Indigenous
Peoples, and with LGUs and concerned departments of the DENR. NGOs and environmental
organizations and IP advocates will also be partners in advocating for reforms in benefit
sharing and resource management.
970. Indigenous peoples have a critical role in the management of the ancestral domain.
While they shall be involved in all components, special attention is on capability building of
indigenous structures for governance and resource management of the ancestral domains.
This includes replanting of identified protected zones in the ADSDPPs as well as ENR
livelihood projects. Agroforestry activities will be implemented by IPOs and IP families with
their migrant counterparts through the “treepreneur” concept. This gives incentives to make
seedling production and tree planting as a voluntary income earning activity for all members
of a household.
971. IPs will also benefit from awareness raising, human resources development, gender
and reproductive health, community organizing and capacity building programs in the IP
development plan.
972.

Table 8.2 shows some identified project impacts and proposed mitigating measures.

Table 8.2: Anticipated Impacts on Indigenous Peoples and Mitigating Strategies
Subproject
Watershed
Management and
biodiversity
conservation

Strategies and
Activities
Agroforestry

Anticipated
Impacts
Positive: Forestry and
agroforestry interventions
benefit IPs as upland
farmers

Capacity Building for
IPs

Positive: Capability
building assistance targets
role of IPs in governance
and resource management
of ancestral domain.

Forest Protection

Negative: Ancestral
domain guards/Bantay
Lansang/checkpoints opportunity costs of
performing protection
functions; danger faced by
IP law enforcers

Forest Protection

Negative: Wildlife that is a
source of food and income
will be conserved

Strategy to Address Impacts
The project will harmonize with
priorities identified in Ancestral
Domain Sustainability Development
and Protection Plans; implementation
will be in coordination with
established ancestral domain
structures; reforestation interventions
targets IPOs and CBFMs as key
implementers; land tenure issues
addressed.
The project will incorporate training
and capability building priority needs
in ADSDPPs; IP Development Plan is
updated with NCIP and ancestral
domain structures
Training of IP Bantay Lasang
volunteers; allowance for Bantay
Lasang is included in budget with
provision that LGUs shall ensure
continuity of incentive by charging
environmental fees; insurance of
Bantay Lasang members is proposed
as continuing LGU counterpart, as
now practiced in ComVal; livelihood
alternatives for resource users
Alternative income sources and
NTFP, crop diversification,
ecotourism and related jobs
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Subproject

Agusan Marsh

Strategies and
Activities

Anticipated
Impacts

Forest Protection

Negative: Key Biodiversity
area (KBA) is maintained
for conservation

Mining Reform

Positive: Small scale
mining reform to improve
management, technology
and benefit sharing

Livelihood
Development

Positive: Additional
sustainable livelihood
options are available to IP
households

Biodiversity
Conservation and
Ecotourism in the
Agusan Marsh

Positive: ENR-compatible
livelihood options are
developed
Negative: Economic
displacement due to lack of
access to off-limit zones;
Wildlife that is a source of
food and income (fruit bats)
will be conserved; cultural
disturbance; potential risk
of HIV and other social
problems associated with
tourism

Butuan Drainage

Improvement of
drainage system

Water Supply

Improvement of
Water Supply in 3
areas

Sanitation

Water-sealed toilets
in Agusan Marsh

Positive: Decrease
incidence of/losses from
flooding
Negative: Resettlement of
people in high risk zones;
costly
Positive:
Improved access to safe
piped water
Negative: Low income IPs
may not be able to afford
water connection
Positive/Negative:
Improvement of hygiene
and sanitation; breaks

Strategy to Address Impacts
promoted; Traditional means of
hunting to be allowed in specified
areas for family use;; education and
livelihood options to be developed in
partnership with other programs;
institutionalize mechanism for joint
planning and action by KBA, DENR,
IPs and LGUs.
Sustainable agriculture and jobs for
KBA residents; alternative zones and
rules allowed for traditional hunting
consistent with KBA and ancestral
domain plans; AD protection rules are
reinforced; women in resource
management encouraged
IPs are participants in the formulation
of Code for Small Scale Miners that
harmonizes ancestral domain rules
and IP rights and responsibilities, e.g.
recognition of sacred sites,
designation of non-mining zones,
benefit sharing arrangements, etc;
prepare IPs and communities on
positive and negative impacts of large
scale mining
Planning of environment and natural
resource (ENR) management
livelihood options is done in
conjunction with ancestral domain
plans and with IPs and their
organizations; women, vulnerable
groups and users of resources are
determined for appropriate
interventions
Resettlement Framework applied
Resolution of consent of affected
indigenous communities is obtained
in the establishment of specific
facilities or ecotourism components or
for any commercial development of
natural resources within customary
lands; ceremonial, or spiritual uses of
the land are respected including any
spiritual practices associated with
access to sacred areas; livelihood
alternatives for loss of access to
protected zones; zoning with IPs;
monitoring and elimination of
unintended social effects
No distinct IP settlements in the
proposed drainage area

IEC on hygiene, water conservation,
sanitation through appropriate means
and language
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Subproject

Solid Waste
Management

Strategies and
Activities

MRF near Agusan
Marsh

Anticipated
Impacts
away from tradition and
requiring water fetching
and maintenance
Positive: Clean up,
recycling and livelihood
development from recycling

Strategy to Address Impacts

IEC

Source: PPTA Consultant.

8.6

IMPROVEMENT OF WATER RESOURCES, FLOOD MANAGEMENT, AND WATER
SUPPLY INFRASTRUCTURE
8.6.1

Butuan City Drainage Subproject (Phase 1)

973. The impact of the subproject, when implemented, will be improvements to the living
conditions of people in Butuan City who are currently affected by flooding and poor drainage.
974.

The main outcomes of the subproject will be:
Reduction in frequency of local flooding in Butuan City.
Improvements to the urban environment.
Reduction in water-borne diseases and hence improvements to public health and
quality of life.
Less disruption to livelihood/economic activities during the rainy season, due to
alleviation of flooding.
Effective and efficient urban drainage system that minimises flooding and will
encourage flow of investment to Butuan City.
Improvements to the managerial and operational efficiency and capacity of Butuan
City Government to properly manage and sustain the drainage infrastructure.
8.6.2

Improvement of Municipal Water Supply Systems

975. Impact. The implementation of the proposed water supply improvement projects will
enhance access to safe, adequate and sustainable water supply. The 17 water supply
subprojects will improve the living conditions, particularly the health and sanitation aspects of
the projected served populations in the subproject areas. The availability of potable water
supply also improves economic activities, thus propelling economic growth in the area. The
proposed improvements will also help achieve some objectives of the Millennium
Development Goals (MDG) and the Medium Term Philippine Development Plan (MTPDP).
976. Outcome. The outcome of the municipal water supply subproject is an improved
water supply system for the 17 participating LGUs /WDs. The improved water supply
systems shall be measured in terms of additional service connections and served
populations, NRW (non-revenue water) reduction, water supply reliability and water quality.
977. Expected project beneficiaries. The expected number of persons that will benefit
from the outcome of the three case study water supply systems at year 2020 is estimated to
be 74,530. The estimated number of beneficiaries of the other 14 identified systems for the
year 2020 is about 209,400 (or about 35,000 connections).
978. Assumptions. Based on the appraisal for the three case study systems, the
proposed interventions are considered to be appropriate if the assumed capacities of the
sources are met. These assumptions will have to be confirmed by a thorough water
resources investigation as part of detailed engineering design.
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8.6.3

Upgrading of Hydrological Monitoring Network and Database

979. The upgraded hydrological monitoring network and database will improve the
evaluation of surface water and groundwater resources and establish a trend analysis from
time series coded values and historical data. This will provide the basis for developing
knowledge on water resources assessment, and decision-making and the identification of
trends in the condition of water resources in the basin.
980. The network could be further improved and automated using cost efficient technology
to serve as a risk assessment tool to forecast possible flash floods using an early flood
warning system (FWS). This would benefit communities that are located in flood-prone areas
susceptible to debris flow and hazards caused by destructive flooding. The development of
an early FWS is crucial to the basin as some communities adjacent to the Agusan River have
been affected annually, leading to the loss of precious lives, infrastructures, properties and
damage to agricultural crops.
981. This would benefit the community, as sound and more accurate hydrological data
would become the basis for the sustainable development and allocation of the water
resource for domestic, agricultural, and industrial needs. The data generated by an improved
network will lead to a much more meaningful river basin water resource development
approach and management plan.
8.6.4

Upgrading of Regional Water Quality Laboratory Facilities

982. Regular monitoring activities will establish baselines which will help detect changes in
river water quality and identify pollution sources as well. Once the existing point and diffuse
sources of pollution are addressed, the continuous monitoring and assessment of river water
quality will further help to indicate violations of the standards, with subsequent action from
government authorities.
983. Laboratory data therefore should be able to define whether the standards imposed are
being met and the reported values are reliable and may be used with confidence. The
laboratory upgrading sub-project is geared towards the establishment of regular monitoring
activities within the river basin with enough parameters that would ascertain actual river
conditions. Incomplete and inaccurate data are analogous to the absence of monitoring. The
effectiveness of pollution control will depend upon the validity of the results reported by the
laboratory. Therefore, laboratory data must come from prescribed analytical methods while
the generation of these data requires representative sampling followed by analytical work in
specialised laboratories.
984. The present laboratory resources of the regional offices limit the parameters to be
monitored and the sampling frequency. Hence, the upgrade of the DENR regional
laboratories, specifically that of Regions XI and XIII, will enhance their capability to analyse a
wider range of pollutants. This will give a better picture of the conditions in the Agusan River
Basin.
985. In addition to river monitoring, the regional laboratories will be able to strengthen
monitoring activities of effluent discharges from various pollution point sources in the region,
particularly the growing mining activities and wood processing industry.
8.7

INSTITUTIONAL STRENGTHENING AND CAPACITY BUILDING

986. The main outcome of the institutional strengthening and capacity building program will
be the strengthened capacity of the various stakeholders as demonstrated in the coordinated
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and purposive decision making processes, sustained and effective application of technical
expertise, and improved overall efficiency of operation of the various institutions and
identified stakeholders in relation to water resource planning and management.
987. Participating LGUs, DENR and other key stakeholders will also benefit from upgraded
information and communication technology systems, and access to the project website.
8.8

GENDER

988. ARBIWRMP is designed to result in major social, gender and poverty benefits with
multiple impacts. A larger proportion of the beneficiaries will be the poor, women, and
children. They will benefit from the provision of water supply; increased opportunities to comanage ecotourism projects, watershed management, upgrading LGU sanitation facilities,
opportunities to participate in income projects, and improved facilities with stakeholders’
participation.
989. A gender-responsive project such as ARBIWRMP is one that involves an
understanding of issues and problems from the perspectives of both men and women in the
development process. Mainstreaming gender entails the integration of a gender perspective
in national and local plans, policies, and programs for the subproject investments in
ARBIWRMP. It is a strategy for bringing a gender perspective in the goals, policies,
structures, processes, programs, and identified subprojects and gender and development
(GAD) programs that are embedded in national government agencies, local government
units and other stakeholders.
990. The participation of stakeholders, specifically women, the LGUs and the community
residents themselves, is a key principle of the project. Not only will they be consulted in
relation to their needs and concerns in all aspects of the project, but they are expected to be
major players—from program development to implementation, and monitoring and evaluation
as well. There will be a conscious effort to ensure that inclusive development would be
attained and therefore, the project would reach out to all the groups, particularly the poorest
of the poor and women.
991. Specific measures will be taken into account throughout the stages of project
implementation to address the main issues facing women, i.e. (i) domestic violence; (ii) drug
addiction of children, and economic difficulty due to lack of income by both men and women;
(iii) and conflicts among neighborhood households due to long queuing and scarcity of
potable water. In general, these measures fall within the following broad gender
mainstreaming strategies: (i) increasing women’s participation in project activities and
benefits; (ii) building-in gender-specific baseline data and indicators into project planning and
monitoring systems; (iii) organizing women into development-focused groups such as
cooperatives, savings groups and micro-enterprises; and (iv) increasing women’s capacities
and participation in community decision-making and project management.
8.9

RESETTLEMENT

992. ARBIWRMP consists of several subprojects which could result in some economic or
physical losses. An initial assessment of likely IR impacts showed that the only subproject
likely to involve physical displacement is the Butuan City drainage subproject. In addition to
displacing informal settlers, some right of way acquisition, loss of shops encroaching on
drainages and disruptions to businesses would be involved which would require
compensation for land and income losses incurred. Although there are no expected losses of
land and tenure rights in the Agusan Marsh and watershed subprojects, impacts on existing
livelihoods, access to resources and incomes could occur.
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993. All the subprojects could affect the existing livelihoods of some households, including
poor and vulnerable ones, but these impacts are not expected to be significant in scope
(number of affected households/persons) and degree (proportion of project affected
households’ total income or livelihood affected).
8.9.1

Butuan City Drainage Improvement

994. Among the subprojects being proposed for implementation that has been initially
assessed as having potential IR impact is the Butuan City drainage improvement subproject
(Phase 1). The proposed improvement works consist of:
Construction of new drains in the flood-affected areas where there are currently
no drainage systems.
Replacement of existing under-sized drains by larger drains to increase the flowcarrying capacity of the drains.
For closed/covered drains, construction of additional stormwater inlets (catch
basins) in order to convey more flows from the surface and into the drains.
Construction of flood/tide control gates and pump stations at selected locations to
control incoming tides, flows from Agusan River and evacuation of local
stormwater runoff by pumping excess flows.
Implementing the segments of Langihan and Maon-Villa Kananga-Libertad
Creeks which was not carried out by the Cotabato-Agusan River Basin
Development Project (CARBDP) because of problems with right-of-way and
compensation issues.
995. Those portions of the Langihan and Maon-Villa Kananga-Libertad Creeks which
encountered right-of-way and compensation issues under CARBDP are the areas expected
to be affected by resettlement issues under ARBIWRMP.
996. Four types of impact are possible in the Butuan City drainage subproject: 1) physical
displacement of informal settlers residing on and along the Langihan creek; 2) loss of land by
private landowners resulting from land acquisition for the possible widening of the Langihan
creek channel; 3) loss of business shops and structures presently encroaching on existing
drainages and right of way of new drainages to be built; and 4) temporary disruption to
businesses during construction. It was mentioned during the stakeholders consultation on 5
October 2010 that some existing drainages were built on private lands which have not been
acquired by the city. Owners of these private lands will have to be compensated for land
losses resulting from right of way acquisition.
997. Possible deterioration of the water quality resulting from increased pollution loading in
the discharge channels was initially considered as potentially affecting the fishponds in the
barangay of Ambago, Babag, Lumbocan, Masao and Pagatpatan. But initial environmental
assessment of the subproject reveals a net positive impact on the fishponds due to reduced
flooding resulting from a more efficient drainage system. Moreover, the project will undertake
mitigation measures to address possible effects on water quality.
998. Physical displacement of Informal settlers. Butuan City has an on-going
resettlement program known as the Balangayan resettlement program for informal settlers
occupying danger areas. The program covers all waterways including those currently
residing along the Langihan creek in Barangay Obrero (also known as the “Lagoon”), which
have been identified as possibly to be affected by the proposed drainage improvement
subproject. CARBDP has developed a 50-hectare resettlement site in Barangay Pagatpatan
for the approximately 6,488 families to be relocated from the riverbanks of the Agusan River.
Lagoon informal settlers have been allocated lots in the Pagatpatan resettlement site.
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999. Two censuses were conducted in the area, the first in 2004 by CARBDP and the
second in 2007 by the City Housing and Development Office (CHDO). A schedule for
dismantling was prepared by the CHDO in May 2010 for the lagoon affected families, with
demolitions to take place beginning in June 2010. A community assembly was held at which
lagoon residents were informed of the commencement of demolition on June 1, 2010.
1000. CARBDP and the City LGU carried out tagging operations which yielded a total of 175
households qualified for relocation. The majority of these households have been relocated.
There are, however, an additional more or less 100 structures that have not been tagged
which may also have to be relocated depending on the final project design.The remaining
informal settlers on Langihan Creek will be considered as project-affected households
subject to involuntary relocation, and therefore covered by ADB IR safeguard policies. The
CHDO expressed the need for assistance for site development of the relocation site.
1001. Loss of land. Although the Water Code mandates a legal easement of three meters
on each side of waterways, there are privately-owned lands overlapping the legal easement
of Langihan Creek. These lands may have to be acquired for the contemplated widening of
the Langihan channel. Most of the affected property owners, except for one, were reportedly
agreeable to the right of way acquisition initiated by CARBDP. It is expected that they will
pose no opposition to the land acquisition. During the stakeholders consultation held on
October 5, 2010, it was reported that there are some existing drainages that are on privatelyowned land. Construction of the pumping stations may also involve some right of way
acquisition. Concerns regarding just compensation for land owners, and fair and consistent
valuation of land, were also raised.
1002. Disruption to business. Construction of the drainages will entail some disruption to
business in the construction sites for about two weeks. Shops can continue to operate but
some inconvenience to showowners and customers is inevitable. Valuing the cost of
disruption in terms of lost income will have to be determined and appropriate compensation
provided.
8.9.2

Improvement of Municipal Water Supply Systems

1003. Nabunturan municipal water supply (case study). The proposed interventions for
the improvement of the water supply systems in the municipalities of Nabunturan and
Montevista consist of:
drilling of wells as additional water sources;
installation of pumping stations;
laying of transmission and distribution pipelines;
construction of ground reservoir;
installation of additional service connections;
provision of access road going to the reservoir (for Nabunturan only).
1004. The initial assessment showed that these interventions are not likely to result in
physical or economic displacement. However, acquisition of land and right of way may
involve the necessity of compensation for affected landowners possibly for the proposed
reservoir to be constructed in Montevista and the access road to the reservoir proposed to be
built in New Sibonga, Nabunturan. The proposed site of the reservoir in Nabunturan is owned
by the LGU but the access road could pass through privately-owned land. No access road is
needed for the proposed reservoir in Montevista.
1005. The location of the proposed additional wells and pumping stations (four in
Nabunturan and two in Montevista) has not been determined yet. Pending the determination
of the sites of these wells and pumping stations, the existence and identity of affected private
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landowners cannot be ascertained as of yet.
1006. The other proposed interventions, namely the laying of transmission and distribution
pipes, installation of additional service connections, provision of fire hydrants and standby
power generating sets will not result in any displacement, livelihood impact or land
acquisition.
1007. Esperanza municipal water supply (case study). The proposed interventions for
this subproject consist of:
drilling of new wells as additional sources of water supply;
construction of pumping stations;
construction of additional water storage facilities or reservoir;
laying of transmission and distribution pipes;
installation of additional service connections.
1008. As in Nabunturan and Montevista, the proposed interventions for improving the water
supply system in Esperanza have no likely involuntary resettlement impact. The development
of 11 new wells and 6 water storage/reservoir facilities is being proposed for Phase I (up to
year 2020). The barangay where these wells and reservoirs are to be located has been
identified but their exact location has not been specified. The avoidance of physical
displacement will be a major consideration in determining the location of these civil works.
The extent of right of way acquisition to be necessitated by these improvements cannot yet
be determined pending the specification of the location of the wells and reservoir.
1009. No adverse impact on livelihoods is aniticipated.
8.9.3

Conserving Biodiversity in Agusan Marsh Wildlife Sanctuary

1010. Possible IR impact in the Agusan Marsh sub-project is more of economic, rather than
physical, displacement. The interventions in the Agusan Marsh Biodiversity Conservation
sub-project that could have some impact on existing livelihoods and host populations’ access
to resources pertain to the delineation of Strict Protection Zones (SPZ) under the revised
implementing rules and regulations of the NIPAS Act. Enforcement of the delineated SPZs
would entail the strict protection of key wildlife habitats and ecologically critical areas, thereby
potentially restricting existing access of IPs to resources for livelihoods. Occupants in the
wetlands and residents in adjacent municipalities access fisheries, wild animals, firewood
and forest products in the areas that form part of the Agusan Marsh.
1011. The delineation of the proposed SPZs took into account existing resource use by
wetlands occupants and restricted the areas covered by the SPZs to areas not normally used
because they are existing protected areas or where adjacent or easily accessible alternatives
for resource use exist.
1012. An initial assessment of the proposed SPZs showed no physical displacement
necessary for the enforcement of the SPZs. The initial assessment also shows that there is
minimal risk of livelihoods and access to resources being affected significantly.
1013. The details of the proposed SPZs and their potential impact on existing livelihoods
and resource access are presented in Table 8.3.
.
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Table 8.3: Proposed SPZs and Potential Impact on Existing Access of Wetlands
Resource Users
Proposed SPZs
(Municipality)
1. Crocodile
sanctuary
(Bunawan) near
Lake Mihaba

2. Bat colony near
Lake Panlabuhan
(Loreto)
3. Lake Dinagat
(Loreto)

Rationale for SPZ

Lake Mihaba itself, an
important fishing area will
not be within SPZ. Some
18 households reside in
floating houses near Lake
Mihaba.
None

No IP use or access
issues expected

Nesting area for purple
heron and breeding habitat
for Philippine crocodile

Lake is completely covered
with water hyacinth and is
impossible for access and
fishing
Area of Lake already
designated as fish
sanctuary by community
(though some fishermen
still set nets there)
Limited IP access, except
for sago harvest,

No IP use or access
issues expected

Small isolated part of Lake
set aside as fish sanctuary.
SPZ of 3 ha suggested

5. Sago forest near
Lake
Kalambiaham (La
Paz)

The entire forest is 50 ha,
of which 5ha would be
designated as SPZ, as
representative of this
typical habitat of AMWS
Bird nesting area on slightly
raised part of marsh, with
saltwater spring and marsh
gas production. 7 – 8 ha
suggested as SPZ

7. Caimpugan Peat
Dome (San
Francisco and
Talacogon)

Unique peat habitat.
Covers 5000 ha, suggested
SPZ of 10% 50 ha to
preserve the habitat without
human influence. SPZ
would be selected to be
representative of different
types furthest away from
human access
8. Lake Binoni
Small deep lake with
(Talacogon)
population of Porosus
crocodiles. SPZ to be part
of wooded riparian area.
Source: PPTA No. 7258-PHI Consultant.

8.9.4

Potential impact on
livelihood and
resource access

10 ha of forested
swampland of known
breeding area and habitat
of crocodiles (Porosus)
adjacent but not
including Lake Mihaba
11-12 ha proposed to
protect colony of fruit bats

4. Lake
Mombogongon
Fish Sanctuary (La
Paz)

6. Buyod (La Paz)

Resources in SPZs used
by wetlands occupants

IP Burial ground, but no
problem for access for
rituals. A few fruit trees
planted belonging to one
man, (planted by his
grandfather)
IPs use peat dome for
rattan and firewood
collection, hunting, and
Lake Kasawangan for
fishing (but fish are small).
Considered a scared area,
but SPZ does not affect
rituals.
Fishing in the lake

No IP use or access
issues expected

SPZ would strengthen
protection of the fish
sanctuary

IPs will have access in
remaining 45 hectares;
specific SPZ location
within 50 hectares to be
negotiated
SPZ access to be
negotiated;
compensation for fruit
trees required if
included in SPZ.
SPZ location to be
negotiated so that IP
use and access is
minimally affected

Lake access and fishing
not affected

Watershed Rehabilitation and Management

1014. The initial assessment of potential IR impact of the subproject in the four priority
watersheds in Compostela Valley showed no likely physical displacement resulting from the
proposed interventions. Potential economic displacement is minimal, and any possible
displacement can readily be avoided through purposive delineation of the forest protection
zones based on technical suitability and consultations with forest occupants in the areas
where the various interventions would be undertaken. Identification of the project-affected
persons and planning the specific livelihood restoration measures to address possible
livelihood impacts are contingent on the delineation of the specific subproject intervention
sites. They will be identified through consultations with forest occupants, concerned
barangay officials and IP chieftains.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

263

1015. Upper Agusan watershed. The proposed interventions in the Upper Agusan
watershed consist of forest protection/ecotourism, streambank and slope stabilization, and
agroforestry in the following priority municipalities: Maragusan, New Bataan and Pantukan.
There is also a proposal to construct two mine tailings dams/ponds in the watershed (based
on suggestions from stakeholders during the consultation workshop held at Nabunturan on 1
June 2010), but their location has not yet been determined.
1016. Participants in the consultations conducted with LGU officials and other stakeholders
reported that there are existing logging, small-scale mining and farming activities in their
respective barangay that could be affected—specifically by the proposed forest protection
and agroforestry interventions. The likely impact would be restricted access to the forest
resources (timber, mineral deposits, land for cultivation). There are existing IFMA and CBFM
agreements in some portions of the watershed, specifically in Barangay Araibo and
Barangay Las Arenas in Pantukan. Once the specific sites for these interventions are
delineated, the affected resource users will be identified. No risk of physical displacement
was identified for any of the interventions.
1017. Possible livelihood impacts may be addressed through alternative livelihood
opportunities to be made available by the sub-project interventions themselves such as
employment in eco-tourism, forest protection activities and reforestation activities, supply of
seedlings and harvesting of agroforestry products. In addition, livelihood development will be
pursued for the affected households as part of the IP and Social Development sub-project
interventions. These interventions include the provision of entrepreneurship training,
technical skills training and access to a livelihood fund.
1018. Logum-Baobo watershed. The proposed interventions in the Logum-Baobo
watershed consist of forest protection, streambank and slope stabilization, and agroforestry
in the municipality of Laak. The entire watershed area in Laak is covered by a CADT. The
ADSDPP of the CADT was already adopted and recognized by the sangguniang bayan and
ready to be implemented. Hence the IPs would identify the projects contained in the
ADSDPP which could be funded by ARBIWRMP if approved.
1019. The participants in the multistakeholder consultations, including representatives of the
IPs, supported the proposed interventions and identified no adverse impacts on livelihoods if
these interventions were to be pursued.
1020. Naboc watershed. The proposed interventions in the Naboc watershed consist of
forest protection/ecotourism, streambank and slope stabilization, and agroforestry, and
construction of a mine tailings dam/pond. Some timber-cutting and mining activities such as
those carried out in Barangay Tubo-tubo may be affected by the proposed forest protection
interventions. In Barangay Upper Ulip, falcata growers, who are also CADT holders, may
have to be prohibited from cutting their trees. Affected resource users in the watershed will
be identified after the areas to be covered by the proposed interventions have been
delineated.
1021. The proposed construction of the mine tailings dam/pond in Sitio Mabatas, Barangay
Upper Ulip, is not expected to result in any physical displacement. There are no occupants
residing in the proposed site which is a property of PMDC (Philippine Mining Development
Corporation).
1022. Some stakeholders have expressed concern over reported plans of PMDC to relocate
existing carbon-in-pulp (CIP) processing plants in Barangay Mt. Diwata, thus displacing
several bull mill and rod mill operators and laborers. The relocation of the processing plants
is not among the proposed interventions of the ARBIWRMP. However, the construction of
the mine tailings dam/pond would only make sense if the processing plants are also
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relocated.
1023. As in the Upper Agusan watershed, possible livelihood impacts in the Naboc
watershed may be addressed through alternative livelihood opportunities to be made
available by the sub-project interventions themselves such as employment in eco-tourism,
forest protection activities and reforestation activities, supply of seedlings and harvesting of
agroforestry products. In addition, livelihood development will be pursued for the affected
households as part of the IP and Social Development sub-project interventions. These
interventions include the provision of entrepreneurship training, technical skills training and
access to a livelihood fund.
1024. Manat watershed. The proposed interventions in the Manat watershed consist of
streambank and slope stabilization, and agroforestry. There are protected landscapes in the
hot springs in Barangay Mainit and Barangay Bukal in Nabunturan, but ARBIWRMP is not
proposing any forest protection interventions in this watershed. Among the anticipated
potential impact of the proposed interventions on existing livelihoods is on farmers cultivating
lands in areas that could be designated as sites for agroforestry. The specific sites for the
different interventions have not yet been delineated. These cultivated lands could be
excluded from the proposed agroforestry areas as much as possible without compromising
the effectiveness of these interventions on watershed protection.
1025. Possible livelihood restoration measures would be employment opportunities in agroforestry and reforestation and livelihood development programs to be developed as part of
the IP and social development interventions.
8.9.5

Vulnerability, Gender, Ethnicity Issues

1026. Among the vulnerable groups that could potentially experience IR impacts are poor
households in the various sub-project sites, poor women and indigenous peoples.
1027. Butuan City drainage subproject. In the Butuan drainage sub-project, the
vulnerable groups include informal settlers with incomes below the poverty line, whose
sources of livelihood depend on their proximity to the market. If they are subjected to
physical displacement, they would lose access to sources of income and the resulting
additional cost of transportation to regain access to livelihood would be an excessive burden
to these households.
1028. Municipal water supply subproject. In the municipal water supply sub-project, there
is little likelihood of negative impact on poor households. However, access issues might limit
the access of poor households to the benefits of the subproject if these are not able to afford
the service connections that would be made available as a result of the subproject.
1029. Water management and Agusan Marsh subprojects. In the watershed
management and Agusan Marsh subprojects, the vulnerable households belong to
indigenous peoples, and the most vulnerable are the poor members and women of these IP
communities. The IP population of the province of Agusan del Sur, site of the Agusan Marsh
sub-project, is estimated at 28% of the provincial population. The majority belong to the
Manobo tribe, with a few Higaonon, Banwaon, Kamayo and Talaandig. The Manobo are
found in all 14 municipalities of the province. In the Agusan Marsh, they are engaged in
fishing and gathering of forest products. The poorest among them live in floating houses with
no access to potable water and sanitation. Access to their traditional sources of livelihood
could be affected by the enforcement of restrictions in the strict protection zones.
1030. Based on the RRSA and socio-economic survey conducted in the four priority
watersheds of Compostela Valley (sample size of 267), 35% of the respondents had
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household incomes below P4,000. These are the households considered most poor and
economically vulnerable. Given that the poverty threshold of the province is P6,195 (NSCB,
2007), the proportion of income-poor households could be in the range of 35%-50%. Seventy
percent have an income of P8,000 and below. The majority of the households are engaged
in fishing and farming. Some are believed to be engaged in the prohibited practice of kaingin
(slash and burn agriculture). Twenty-three percent of the respondent households were
female-headed. The majority of the watershed occupants are settlers of ethnic origins
coming from outside Mindanao. The biggest linguistic/ethnic groups were the Cebuanos
(58%), Boholanos (16%), Waray (6%) and Ilongo (4%). Indigenous peoples are a minority,
comprising only 12% of the respondents. The biggest IP groups in the sample are the
Mandaya (5.2%), Dibabaw’n (3.4%) and Surigaonon/Kamayo (2.6%). The most vulnerable
households would be those belonging to an IP group that are at the same time income-poor
(with incomes below the poverty threshold) and female-headed.
1031. Based on the socio-economic profile, non-IP ethnic groups dominate the watershed
area in terms of population. Sub-project interventions must be sensitive to possible issues
relating to the distribution of project benefits between IP and non-IP groups and also
amongst different IP groups. Participation mechanisms should strive to be as inclusive as
possible, making sure that all ethnic groups are represented or at least have access to them.
1032. As in the Agusan Marsh, some poor and IP households could be in danger of losing
all or part of their access to traditional sources of livelihood once strict protection regulations
are implemented in the watershed areas as part of the sub-project interventions involving
forest protection and reforestation. The RRSA revealed that lack of income and employment
opportunities are the top two concerns of women. Potential livelihood impacts, should they
occur, will therefore most likely affect women who are mostly responsible for looking after the
well-being of the entire household.
1033. It is not likely that there will be tenure issues involving IPs and watershed occupants
and users as the project is committed to recognizing existing tenure claims based on
instruments such as the CADT, CBFMA and Certificates of Stewardship Contracts (CSCs).
8.10

ENVIRONMENT
8.10.1 Expansion of the Nabunturan Water Supply

1034. The proposed subproject will help improve the living conditions of the population in
four (4) barangay and unserved areas in the municipalities of Nabunturan and Montevista,
Province of Compostela Valley. The subproject will involve drilling and construction of six (6)
wells with a total combined capacity of 52 liters per second, pumping stations,
hypochlorination facilities, two (2) ground reservoirs, laying of pipelines, and installation of
service connections. One (1) unit 60 kVA standby power generator set will also be provided.
1035. Implementation of the subproject will not pose significant problems to the environment
because there are no significant negative environmental impacts and risks that cannot be
mitigated. Most of these subproject areas are already occupied by residential and other
structures, while some areas beyond the road corridors are basically agricultural lands. An
important fact to consider is that the sites are not within undisturbed landscapes, but in areas
touched by human activities over the years resulting to their present residential, institutional,
commercial, and agricultural landscapes.
1036. During the detailed design and pre-construction phase, potential nuisances and
problems to the public during construction shall be addressed by inclusion in the tender
documents of specific provisions addressing these issues. Although there are no issues
related to historical and cultural assets, a precautionary measure shall be taken by inclusion
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of provisions in tender and construction contract documents requiring the contractor to
immediately stop excavation activities and promptly inform the authorities if archaeological
and cultural assets are discovered.
1037. Adverse environmental impacts during construction are temporary, less than
significant, and can easily be mitigated. There will be no massive construction activities that
can damage the environment. Drilling wells, construction of pump houses, and pipelaying are
low impact construction activities since trench excavation is shallow with narrow width.
Excavated soil is backfilled to the trench after pipelaying. Required structures are relatively
small in size (about 50 m2 for each well). Typical construction issues are manageable, with
the implementation of a site management plan for: (i) erosion and sediment runoff, (ii) noise
and dust, (iii) vehicular traffic, (iv) construction wastes, (v) oil and fuel spillages, (vi)
construction camps, and (vii) public safety and convenience.
1038. Environmental problems due to the operation of the proposed water supply system
can be avoided by incorporating the necessary measures in the design and use of
appropriate operational procedures. Public health risks due to the delivery of poor water
quality can be prevented in a broader scale by implementing a Water Safety Plan as
advocated by the World Health Organization (WHO)68 and the 2007 Philippine National
Standards for Drinking Water (PNSDW). NWD (Nabunturan Water District) will continue
using chlorine for controlling microbial contamination and ensure adequate residual
disinfection.
1039. The low environmental impact and risk is also likely to be the case in the 16 other
subproject towns.
8.10.2 Upgrading of Butuan City Drainage System
1040. The proposed subproject will upgrade the existing drainage system in the central
business district (CBD) of Butuan City. It will involve the construction of new drains,
replacement of existing under-sized drains, upgrading/declogging of the existing main
drainage channels and roadside drains, and construction of flood control gates and pump
stations. The subproject aims to reduce the flooding in Butuan City and disruption to
livelihood/economic activities, and improve public health and quality of life.
1041. Project implementation will not pose significant problems to the environment since the
proposed subproject will upgrade the existing drainage system in the CBD. On the contrary,
24 urban barangay and 6 rural barangay that are subject to frequent flooding will benefit from
the subproject.
1042. An important consideration in analyzing the environmental impacts of the proposed
subproject is the fact that it is an upgrading of the existing drainage system in an already
altered environment. The issue on impacts and risks to biodiversity conservation is not
applicable to this subproject since the subproject’s components will not be located in areas
that are environmentally sensitive and have precious ecology.
1043. During pre-construction, potential nuisances and problems to the public during
construction shall be addressed by inclusion in the tender documents of specific provisions
addressing these issues. Although there are no issues related to historical and cultural
assets, a precautionary measure shall be taken by inclusion of provisions in tender and
construction contract documents requiring the contractor to immediately stop excavation
activities and promptly inform the authorities if archaeological and cultural assets are
68
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discovered.
1044. The city government has addressed the issue on relocation of informal settlers in the
subproject area through its on-going resettlement program even before the approval of the
subproject by the city. Notwithstanding, an Involuntary Resettlement Framework has been
prepared by the Involuntary Resettlement Specialist of the PPTA in accordance with the ADB
Safeguard Policy Statement (2009).
1045. Adverse environmental impacts during construction are temporary, less than
significant, and can easily be mitigated. There will be no massive construction activities that
can damage the environment. Construction and laying of drainage lines are low impact
activities since trench excavation is shallow with narrow width. Excavated soil is backfilled to
the trench after the laying of drainage lines. Required structures are relatively small in size.
Typical construction issues are manageable with the implementation of a site management
plan for: (i) erosion and sediment runoff, (ii) noise and dust, (iii) vehicular traffic, (iv)
construction debris/wastes, (v) oil and fuel spillages, (vi) construction camps, and (v) public
safety and convenience.
1046. The operation of the subproject is not expected to worsen the water quality of the
receiving waterbodies (Agusan Pequeño and Masao rivers) from their present state; but the
improvement in conveyance of the combined stormwater and sewage will increase the
pollution loading. In the future, the city government should pursue efforts to improve the
water quality of the rivers by considering sustainable options such as strict enforcement for
the construction of septic tanks for all commercial and residential units, provision for septage
treatment systems and/or combined sewage-drainage interceptor-treatment system to treat
the combined wastewater.
8.10.3 Agusan Marsh
1047. The proposed Agusan Marsh subproject consists of a number of initiatives aimed at
improving the quality of the environment of Agusan Marsh Wildlife Sanctuary, maintaining its
unique biodiversity, raising the awareness of its importance of both the local IP residents and
visitors to the Marsh, and providing alternative forms of livelihood through ecotourism.
1048. These initiatives are focused on improving the conditions within the Marsh itself. The
integrity of the Marsh, however, depends upon ensuring that environmental degradation and
pollution upstream in the catchment are addressed. External influences on hydrology and
heavy metal contamination could seriously impair the ecosystem services provided by the
Marsh in terms of its biodiversity and natural resource productivity, hydrological services in
terms of flood mitigation and groundwater recharge, water purification and carbon
sequestration. The other components of the Agusan River Basin IWRM subprojects begin to
address these issues in terms of watershed management and control of mine processing
effluents.
8.11

FINANCIAL ANALYSIS OF WATER SUPPLY CASE STUDIES
8.11.1 Approach and Methodology

1049. From the various subprojects proposed under ARBIWRP, the water supply
subprojects were identified as revenue-generating, thus financial analyses were done for the
three pilot water supply subprojects—Nabunturan, Prosperidad and Esperanza. Nabunturan
and Properidad are both under a water district while Esperanza is beng operated by the
municipal government. Full details of the analysis are included in Volume 5 – Chapter 5.
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1050. Following ADB and LWUA guidelines69, four basic indicators for the financial viability
of a water supply and sanitation project have been identified. These are the following:
Financial Internal Rate of Return (FIRR). It is the discount rate at which the net
revenues generated by the project are equal to zero. A project is considered
financially viable if the computed FIRR is at least equal to the weighted average
cost of capital (WACC) that is used in financing the development of the proposed
water supply subproject.
Debt Service Coverage Ratio (DSCR). It measures the solvency of the water
district and shows how many times debt service for a given period is covered by
operations. DSCR should at least be 1.3 starting project full operational stage.
Annual cash balance. Projected annual cash balances should show positive
ending position all throughout project operation. Projected annual financial
statements are prepared to demonstrate financial implication of the proposed
subproject to the yearly financial position of the entity.
Tariff affordability. Minimum residential water charge should not be more than 5%
of the average monthly income of the low income group.
1051. Financial costs. The basic development (investment) cost of the proposed subproject
and the operating and maintenance costs were prepared on an annual basis for the purpose
of the financial analysis. These costs were initially estimated in 2010 prices. Increases in
costs due to inflation were covered through a provision for price contingencies for the capital
costs and relevant inflation factor for each of the O&M cost items.
1052. The project is scheduled to start implementation by 2012 and is targeted to be
completed by the end of 2013, such that operation of the project will be by 2014. Acquisition
of land required for the project and conduct of detailed engineering design, however, has to
be done in 2012 prior to construction works.
1053. For the computation of subproject viability, incremental costs (at constant 2010 prices)
as a result of the subproject were used in the evaluation. Projections for both the “without
project” and “with project” situations were done to compute for incremental costs.
1054. Operating and maintenance costs included: 1) salaries and wages of personnel
assigned to manage the daily operation of the project; 2) power and fuel; 3) chemicals for the
treatment of water; 4) maintenance cost for the facilities; and 5) miscellaneous operating and
maintenance items. The costs were initially expressed in constant 2010 prices. For purposes
of preparing the projected financial statements, these costs were adjusted to current prices
by using the following escalation factors: 5% for personnel services; 10% for power/fuel
costs; 10% for chemical costs; 7% for maintenance and 7% for other O&M costs.
1055. Depreciation cost is considered a non-cash expense; however, for purposes of
estimating the net income of the Water District or LGU, it was considered as an expense in
the Income Statement. Annual depreciation costs for the new facilities were calculated using
the straight-line method based on the service life of each specific facility.
1056. Annual debt service for the Project was also included in the financial income
statements and was estimated based on prevailing terms by both LWUA and MDFO. The
lending terms assumed for the purpose of this study were as follows:
Maturity period of 15 years (including grace period);
Grace period on principal payment of 3 years (construction period plus 1 year after
project completion);
69
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Fixed interest rate of 9% per annum; and
Semestral payment computed at equal amortization.
1057. Financial revenues. Water Revenue was estimated for each of the three types of
connections: residential, commercial and institutional. Estimates of annual water revenues
were based on the total billed water for the year and the corresponding tariffs for the same
year. Other assumptions and parameters used in the projection of revenues are given in
Table 8.4.
Table 8.4: Other Parameters and Assumptions
Parameter

Assumption

Reserve Funds

3% of total revenues, increasing to 5% in year 2015 onwards

Accounts Receivable
Inventories
Bad Debt Expense is
Other Revenues
Franchise Tax
Collection Efficiency

3% of preceeding year's total revenues
2 months of chemical supplies and maintenance
1% of total accounts receivables
based on actual past data
2% of total collection from water bills for water districts
based on historical performance

Source: PPTA Consultant.

1058. Financial internal rate of return (FIRR). One of the more accepted financial viability
indicators for development projects is the financial internal rate of return. A subproject is
considered financially viable if the resulting FIRR of the proposed subproject is higher than
the weighted average cost of capital (WACC) that will be used in financing the subproject. An
FIRR higher than the WACC implies that the incremental net revenues generated by the
project will be enough to recover the implementation and operating costs.
1059. On the basis of the financing mix (90% loan and 10% local equity) and the loan
interest of 9% and the assumed cost of equity of 7%, the computed WACC for the three pilot
water supply subprojects is 8.4%.
1060. Sensitivity analyses are likewise conducted to determine the effects of adverse
changes on a project such as delay in operation, revenues not realized as expected or
increase in capital and O & M costs.
1061. Projected annual financial statements are prepared to demonstrate financial
implication of the proposed subproject to the yearly financial position of the Water
District/Local Government Unit. Projected income and cash flow statements for the period
2010 to 2026 are developed for the three pilot subprojects.
1062. Affordability of water rates. A major consideration in the development of the tariff
schedule is the ability of target beneficiaries to pay for their monthly water bill. It is a standing
policy of LWUA that the minimum charge for residential connections should not exceed 5%
of the family income of the low income group among families connected to the system.
1063. For this study, classification of households according to socio-economic status was
done using the 2007 per capita thresholds such that those that fall below the poverty
threshold are categorized as poor and conversely, those above the threshold level are
considered non-poor. Different threshold levels are used corresponding to the geographic
location of the study area. The 2007 income level is then adjusted to 2014 levels by
assuming an annual increase of 5%.
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8.11.2 Results of Evaluation
1064. Nabunturan water supply. The franchise areas of Nabunturan Water District are the
municipalities of Nabunturan and Montevista in the province of Compostela Valley. There are
three independent systems in Nabunturan coverings seven barangay and another system in
Montevista comprising one barangay. The water supply component aims to provide improved
and effective water supply service to the consumers of NWD up to the year 2020. This plan
involves development of new source facilities, provision for pumping station with disinfecting
facilities, installation of new transmission and distribution lines for existing and extension
areas, construction of new storage reservoir, provision of new service connections and
necessary appurtenances.
1065. The total development cost for the subproject is approximately P93 million. The
subproject will be financed mainly by ADB through relending by LWUA to the Water District.
ADB loan will finance P94.8 million of the proposed improvements while the WD will finance
the remaining P9.1 million. The annual financing plan is shown in Table 8.5.
1066. Based on the loan terms and conditions, annual amortizations will be in the amount of
P10.4 million and will be paid during the period 2015 to 2041. Interest during construction will
be capitalized. The Water District also has existing loans and these were included in the
analysis.
1067. The calculated total annual depreciation cost for the new facilities is estimated at
P1.95 million annually. For the existing facilities, the depreciation expense of P1.011 million,
as reflected in the Water District’s 2009 Income Statement, was assumed as the annual
depreciation expense.
1068. Nabunturan Water District’s most recent increase in its water tariff was in 2009.
Another round of increase has been approved for 2011. However, this may not be
implemented due to absence of implemented improvements by the WD. For purposes of the
projection, it is assumed that water tariffs will have to be increased by 12% every two years
in the future for the without project situation.
Table 8.5: Financing Plan (in PhP’000) - Nabunturan
2012

2013

2014

TOTAL

FUND APPLICATION
1. Water Supply
Basic Construction Cost
Land Acquisition/Resettlement
Detailed Engineering Design
Physical Contingency
Price Contingency
Supervision
Interest During Construction
Sub-Total

67,036

-

67,036

-

700

-

-

700

4,424

-

-

4,424

-

6,739

-

6,739

574

10,126

-

10,700
2,950

-

2,950

-

308

5,132

7,157

12,597

6,006

91,982

7,157

105,146

FUND SOURCE
1. Water Supply
WD Equity
Grant
Others (LGU)
Sub-Loan
ADB Sub-Loan
LWUA Sub-Loan
Sub-Total

563

8,578

0

9,141

-

-

-

-

74

1,133

88

1,295

5,373

82,334

7,157

94,865

5,373

82,334

7,157

94,865

6,010

92,046

7,245

105,301

Source: PPTA Consultant.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

271

1069. With project, a 10% increase is proposed in 2013. From 2015 onwards, it is proposed
that water tariff will have to be increased by 5% every two years thereafter The proposed
tariff schedule for the three types of connections for 2014 is presented in Table 8.6. The
proposed increases in the tariff are less than 60% of the previous tariff and not more than 5%
of the family income of the low income group, which are both in accordance with LWUA’s
requirements.
1070. The scenarios evaluated and the summary results of the analyses are presented in
Table 8.7. The results show that the subproject is viable under the six scenarios evaluated
with an FIRR of 15.6% for the base case scenario.
Table 8.6: Proposed Tariff Schedule, 2014 - Nabunturan
Residential

Commercial

Institutional

Minimum Charge

238.00

476.00

238.00

11 - 20 cu.m.

25.10

50.20

25.10

21 - 30 cu.m.

29.50

59.00

29.50

31 - 40 cu.m.

36.50

73.00

36.50

45.20

90.40

45.20

above 40 cu.m.
Source: PPTA Consultant.

Table 8.7: Summary Result of FIRR – Nabunturan
Scenario

FIRR

Base Case

15.6%

1-Year Delay in Operation

13.7%

Capital cost plus 10%

14.2%

O & M costs plus 10%

14.9%

Revenues less 10%

13.4%

All costs +10%, Revenues -10%
Source: PPTA Consultant.

11.4%

NPV
42,881
32,932
36,223
37,919
27,132
15,672

1071. Prosperidad water supply. The required improvement plan for Prosperidad water
supply system consists of two (2) phases. Phase 1 will connect Poblacion and Bayobo
systems together and will include Barangays Patin-ay and Mapaga in the proposed system.
Phase 1 is designed to meet the projected water demand of the proposed system up to year
2019. The proposed system will serve seven barangay namely Poblacion, Salvacion, Las
Navas, La Suerte, Lucena, Patin-ay and Mapaga. Under the same phase, the improvement
of San Jose system covers provision of production meter only. Phase 2 will include
Barangays San Vicente and Awa in the proposed system. Phase 2 shall be able to meet the
projected water demand of the proposed system from years 2020-2025. The proposed
system by then will be serving nine barangay. Phase 1 is proposed for funding by ADB loan
under ARBIWRMP.
1072. The scope of work covered by Phase 1 is as follows: construction of two spring intake
boxes; construction of one booster pump station; installation of filtration system; installation
of new transmission and distribution pipelines; construction of 600 m3 concrete ground
reservoir; provision of two production meters; and land acquisition for the site of the
reservoir, filtration system and booster pump.
1073. The total development cost for the subproject is approximately P92 million. The
subproject will be financed mainly by ADB through relending by LWUA to the Water District.
ADB loan will finance P82.3 million of the proposed improvements while the WD will finance
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the remaining P9.8 million as local equity. The annual financing plan is shown in the Table
8.8.
1074. Based on the loan terms and conditions, annual amortizations will be in the amount of
Php10.794 million and will be paid during the period 2015 to 2026. Interest will be paid during
the grace period for actual loan releases. The Water District’s amortization of its existing
loans was likewise included in the analysis.
1075. The calculated total annual depreciation cost for the new facilities was estimated at
P2.035 million annually. For the existing facilities, the depreciation expense of P0.025 million,
as reflected in the Water District’s 2009 Income Statement, was assumed as the annual
depreciation expense.
1076. Prosperidad Water District’s most recent increase in its water tariff was in 2006. No
increase in water tariff is scheduled for the immediate future. For purposes of the projection,
it is assumed that water tariffs will have to be increased by 10% every two years in the future
for the “without project situation” to meet increasing operational costs.
1077. A 40% increase in water rates is necessary in 2013, even before completion of the
subproject, for the water district to gain sufficient funds to meet its existing operations. From
2015 onwards, it is proposed that water tariff will have to be increased by 13% every other
year thereafter. The proposed tariff schedule for the three types of connections for 2014 is
presented in Table 8.9. The proposed increases in the tariff are less than 60% of the
previous tariff and not more than 5% of the family income of the low income group, which are
both in accordance with LWUA’s requirements.
1078. The results show that the subproject is viable under the six scenarios evaluated. The
base case scenario has an FIRR of 12.8% with the lowest FIRR at 9.2% (Table 8.10).
Table 8.8: Financing Plan (in PhP’000) - Prosperidad
2012
FUND APPLICATION
1. Water Supply
Basic Construction Cost
Land Acquisition/Resettlement
Detailed Engineering Design
Physical Contingency
Price Contingency
Supervision
Interest During Construction
Sub-Total
FUND SOURCE
1. Water Supply
W D Equity
Grant
Others (LGU)
Sub-Loan
ADB Sub-Loan
LWUA Sub-Loan
Sub-Total

2013

TOTAL

-

67,295

704
4,441

-

576

6,765
9,392

-

2,961

9,968
2,961

5,721

86,413

92,134

611

9,235

-

-

5,110
5,110

77,178
77,178

-

-

5,721

86,413

67,295
704
4,441
6,765

9,847
82,288
82,288
92,134

Source: PPTA Consultant.
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Table 8.9: Proposed Tariff Schedule, 2014 – Prosperidad
Residential

Commercial

Institutional

Minimum Charge

239.00

479.00

239.00

11 – 20 cu.m.

25.60

51.10

25.60

21 – 30 cu.m.

30.50

60.90

30.50

31 – 40 cu.m.

36.30

72.50

36.30

42.60

85.10

42.60

above 40 cu.m.
Source: PPTA Consultant.

Table 8.10: Summary Result of FIRR – Prosperidad
Scenario

FIRR

NPV

Base Case

12.8%

25,636

1-Year Delay in Operation

11.5%

17,275

Capital cost plus 10%

11.7%

19,211

O & M costs plus 10%

12.2%

20,833

Revenues less 10%

10.9%

11,813

9.2%

674

All costs +10%, Revenues -10%
Source: PPTA Consultant.

1079. Esperanza water supply. The existing water supply system of the Municipality of
Esperanza called Esperanza Municipal Waterworks System (EMWS) is a Level III system
operated by the LGU. At present, EMWS is serving only one (1) out of forty-seven (47)
barangays in the municipality.
1080. The recommended plan involves two (2) construction phases: (i) the proposed Phase
I will meet the projected water demand for Year 2020, and is scheduled to be completed in
2013, (ii) while Phase II is proposed to cover requirements until design year 2025 and should
be implemented before the Year 2020 to the meet the demand of the design year 2025.
However, it is proposed that only Phase I will be implemented under the Project
(ARBIWRMP); new financing arrangements will need to be arranged to implement the
proposed Phase II works.
1081. The Phase 1 development program is estimated to cost P76.8 million to include
engineering and contingencies. The program will include the construction of 11 new wells
with pump sets; treatment facilities for each of the new sources; transmission and distribution
pipelines and appurtenances; construction of four new reservoirs, rehabilitation of eleven
existing reservoirs in the different barangay; and NRW measures. The developments are
planned for implementation from 2012 to 2013.
1082. The subproject will be financed mainly by ADB through relending by MDFO to the
Local Government of Esperanza. ADB loan will finance P68.9 million of the proposed
improvements while the LGU will finance the remaining P7.9 million as local equity. The
annual financing plan is shown in Table 8.11.
1083. Based on the above loan terms and conditions, annual amortizations will be in the
amount of P9.038 million and will be paid during the period 2015 to 2026. Interest will be
paid during the grace period for actual loan releases. The calculated total annual
depreciation cost for the new facilities is estimated at Php1.455 million annually.
1084. Water tariff in Esperanza has been comparatively very low. The tariff has been in
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implementation since year 2000 and has not been adjusted since. Furthermore, no water
tariff increase is scheduled in the immediate future.
1085. A two-time tariff increase is proposed, the first increase in 2013 and the second
increase in 2014. For both years, a 60% increase is necessary for the water operation to be
financially viable with minimum subsidy from the LGU’s General Fund. From 2016 onwards,
it is proposed that water tariff will have to be increased by 10% every two years. The
proposed tariff schedule for the three types of connections for 2014 is presented in Table
8.12. The proposed increases in the tariff are less than 60% of the previous tariff and not
more than 5% of the family income of the low income group, which are both in accordance
with generally accepted industry standards.
1086. The results show that the subproject is viable under the first five scenarios evaluated.
Base cost FIRR is 13.9% and a marginal FIRR for the worst case scenario of 10% increase
in costs and 10% decrease in revenues (Table 8.13).
Table 8.11: Financing Plan (in PhP’000) - Esperanza
2012

2013

TOTAL

FUND APPLICATION
1. Water Supply
Basic Construction Cost
Land Acquisition/Resettlement
Detailed Engineering Design
Physical Contingency
Price Contingency
Supervision
Interest During Construction
Sub-Total

-

55,750

240

-

3,679
-

5,587

427
-

8,660
2,453

4,347

72,450

-

-

447

7,449

3,900
3,900

65,001
65,001

4,347

72,450

55,750
240
3,679
5,587
9,087
2,453
76,796

FUND SOURCE
1. Water Supply
WD Equity
Grant
Others (LGU)
Sub-Loan
ADB Sub-Loan
LW UA Sub-Loan
Sub-Total

7,896
68,901
68,901
76,796

Table 8.12: Proposed Tariff Schedule, 2014 - Esperanza
Minimum Charge
11 – 20 cu.m.
21 – 30 cu.m.
31 – 40 cu.m.
above 40 cu.m.
Source: PPTA Consultant.

Residential
136.00
26.00
29.10
32.80
37.90

Commercial
189.00
37.10
41.00
45.80
52.80

Institutional
136.00
26.00
29.10
32.80
37.90

Table 8.13: Summary Result of FIRR – Esperanza
Scenario

FIRR

NPV

Base Case

13.9%

31,209

1-Year Delay in Operation

12.3%

23,716

Capital cost plus 10%

12.6%

25,600

O & M costs plus 10%

12.5%

22,384

Revenues less 10%

11.0%

13,788

All costs +10%, Revenues -10%
Source: PPTA Consultant.

8.3%

-512
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8.12

ECONOMIC ANALYSIS
8.12.1 Approach and Methodology

1087. Economic analysis was carried out for following core subprojects: (i) agro-forestry
development; (ii) reforestation; (iii) water supply-sanitation-solid waste management; (iv)
ecotourism; (v) urban drainage improvement; and (vi) community water supply improvement.
1088. The economic viability of the investments was assessed in terms of EIRR and NPV.
The indicators were computed based on the stream of incremental economic costs and
benefits over an assumed period of 20-25 years after the investments have been completed.
Economic costs were derived from the financial estimates but adjusted down for taxes and
duties and converted to equivalent economic costs using shadow prices for exchange rate
(SER=1.2) and for wage rates for unskilled labor (SWR=0.6). Economic benefits were
identified for each package of investments and then valued using market price approach,
replacement cost method, loss of income method, contingency valuation or other valuation
techniques. To compute NPV, the economic benefits and costs were discounted using 12%
(base case) but alternative rates of 10% and 15% were also tested to determine their specific
impact on economic viability. Additional sensitivity tests were carried out to further test the
impact of changes in key project variables like capital costs, O&M costs and benefits. The
sustainability of the investments was also assessed as well as the impact of the investments
on the poor.
1089. The economic benefits that were included in the assessment of each subproject and
the assumptions used for valuing them are discussed in Volume 5 – Chapter 6.
8.12.2 Results of Economic Analysis
1090. Results of the economic analyses and sensitivity tests for the core subprojects are
shown in Table 8.14.
1091. The results show that the investments are economically viable even with 20%
increase or decrease in any of the variables used for sensitivity tests. At a higher discount
rate of 15%, the investments remain viable.
Table 8.14: Summary Indicators – Base Case and Sensitivity Analysis
Subproject/Scenario
1. Agro-forestry development (Falcata-coffeerubber investment model)
Base case
20% increase in capital, O&M costs
20% reduction in returns from Falcata
20% red. in returns from coffee, rubber
20% reduction in total returns
@ 15% discount rate
2. Reforestation (A. mangium-Falcata model)
Base case
20% increase in capital, O&M costs
20% reduction in returns from Falcata
20% reduction in returns from Acacia
20% reduction in total returns
@ 15% discount rate
3. Water supply-sanitation-CBSWM
Base case
20% increase in capital costs

NPV

EIRR

Switching
Value

339.8
283.3
320.6
234.6
215.3
211.9

35.3
30.1
34.3
30.2
29.0

176.9
158.3
157.1
142.8
123.0
96.4

28.0
25.1
26.8
25.9
24.5

194
-458
-261
-159

14.2
7.0

24.2
16.9

66

137
-705
-138
-112
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20% increase in O&M costs
20% reduction in health cost savings
20% reduction in all benefits
@ 15% discount rate
4. Ecotourism
Base case
20% increase in capital costs
20% increase in O&M costs
20% reduction in tourism benefits m
@ 15% discount rate
5. Drainage improvement (Butuan City)
Base case
20% increase in capital costs
20% increase in O&M costs
20% reduction in avoided property damage
@ 15% discount rate
6. Water supply improvement
Base case
20% increase in capital costs
20% increase in O&M costs
20% decrease in benefits
@ 15% discount rate

10.5
14.1
0.4
8.6

21.0
24.2
12.4

151
41

87.3
72.3
80.2
47.7
40.2

21.0
18.8
20.1
17.4

11
11
-12

313.9
280.5
303.4
220.8
405.7

40.3
32.9
39.2
32.0

108
694
-97

50.3
38.2
44.0
21.9
29.9

21.9
18.4
20.8
16.5

126
389
-81

Source: PPTA Consultant.

8.12.3 Poverty Impact
1092. Both agro-forestry and reforestation subprojects target the IPs and other inhabitants of
the watershed as participants, either as developers of agro-forest plantations or providers of
hired labor. With a total area of 3,060 hectares in Manat watershed, agro-forestry requires
some 2,040-3,060 farming households to develop the whole area into 1-1.5 ha individual
agro-forestry farms. This means a total of 11,000-16,800 beneficiaries based on an average
household size of 5.5 members. Survey results indicate that around 60% of the households
spend much less than the estimated poverty line of P7,600/month. With about 60% of the
households poor, the impact on local poverty is quite significant.
1093. In reforestation, the magnitude of IP participation is expected to be less than in agroforestry since only 2,382 hectares will be re-vegetated and the efforts required are not as
intensive. This activity requires an estimated 0.35 million person-days over just a period of
six years.70 The socio-economic surveys conducted in Maragusan (Upper Agusan) indicate
that poverty incidences are about 40% in Maragusan and 70% in New Bataan. The poverty
impact of the investments, especially in New Bataan, is also significant.
1094. In the case of ecotourism, the biggest gainers are the tourism service providers (e.g,
hotel and restaurant owners, travel operators, tourist guides, boat owners, etc.) who capture
a large portion of tourist expenditures. The PIR (poverty impact ratio) for the subproject is
estimated at 40%.
1095. Improving the existing drainage system in Butuan City will directly benefit 5,921 urban
households (around 33,000 beneficiaries) and 506 commercial establishments in 2015 when
the system becomes fully operational. Analysis of gainers and losers shows the affected
households to be the biggest gainers (94%) followed by commercial establishments (7%).
The labor sector, through direct involvement in system rehabilitation works), will gain 3% of
the benefits. The Government is expected to bear a loss (4%) because of the difference in
70

The period of six years corresponds to the investment period of the project. Within 25 years, which is the
assumed period for economic analysis, the total labor requirement for reforestation of Upper Agusan watershed is
estimated at about 1.49 million person-days.
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

277

the exchange rate. Overall, the poverty impact ratio is 38%.
1096. The community water supply subproject shows that the major gainers are the existing
and new customers. Nabunturan WD will benefit from increased customer base, demand and
tariff revenue while the labor sector will benefit from direct involvement in construction, repair
and maintenance. Due to SERF, the Government will bear a loss owing to the differential
cost of foreign exchange. The PIR for this subproject is 89%.
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9

KEY OUTSTANDING ISSUES

1097. The key outstanding issues for consideration are:
1.
2.
3.
4.
5.
6.
9.1

Project implementation concerns and requirements.
Financing.
Priority watersheds in Agusan del Sur and Agusan del Norte.
Sewage collection and treastment for Butuan City.
Mabatas mine tailings dam.
Relocation of households from Mt. Diwata.

PROJECT IMPLEMENTATION CONCERNS AND REQUIREMENTS

1098. The Agusan River Basin Integrated Water Resources Management Project
(ARBIWRMP) will be a complex project to manage because of the number of different
implementing agencies involved, reflecting the cross sectoral and integrated nature of the
project.
1099. The proposed executing agency is FASPO/ DENR, and its responsibility will extend
from ensuring technical soundness of project activities, particularly those related to resource
management, but also assuring strong administrative, financial and institutional cohesion
from within the organisation and with its relationship arrangements with other operating
partners (i.e. LGUs, NCIP, local stakeholders, etc).
1100. In this context, several key concerns and requirements need to be addressed to
minimise potential project implementation progress; these include: (i) strong project
management capacity; (ii) simplified fund disbursement and reporting, (iii) strong DENR top
management project leadership, and (iv) institutional ‘home’ of watershed management.
1101. Strong project management capacity. DENR FASPO’s project management
capacity, through the proposed project management unit (PMU), must ensure strong
technical, organisational and financial (i.e. procurement and fund disbursement) at the
central level to maximise the utilisation of technical and financial resources from the project.
A major area for improvement is DENR’s procurement procedures and fund disbursement to
ensure that needed inputs and resources by the project, especially field activities, are
completed and awarded expeditiously and delivered and acted upon on time.
1102. Similarly, DENR’s results monitoring and evaluation capacity, particularly of FASPO,
must be prioritised to ensure that targets and deliverables are met, including enhancing and
strengthening not only FASPO’s project monitoring information and database system but
more importantly its analytical capacity to use project information and data for project
assessment and evaluation.
1103. At field level, DENR’s regional units that will serve as sub-project management units
(sub-PMUs) must also show strong all around project leadership and financial management
capacity. These includes identification of dedicated technical and project management staff,
simplified fund disbursement and reporting, project results monitoring, etc. At present DENR
regional field units, including provincial and community offices, have very limited professional
technical staff and project management capacities.
1104. Simplified fund disbursement and reporting. DENR must institute a simplified fund
disbursement and reporting system that will ensure that fund releases (either from grant
funds or counterpart funds) are released immediately and timely. This will involve identifying
expedient procedures for fund disbursement, release and submission of
reports/reimbursements, especially at the field/local levels. A dedicated finance disbursement
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and reporting system must be introduced at the minimum at the sub-PMUs and
PENRO/CENRO units.
1105. Likewise, there needs to be an assurance of GOP counterpart funding through the
DENR budget allocation, and assuring counterpart funds both for personnel, and
maintenance and operations expenses, specially by field operating units, including the
proposed DENR-led ARBGB Secretariat and sub-river basin secretariat bodies.
1106. Strong DENR top management project leadership. The commitment of DENR’s top
management to the achievement of the project’s objectives and results must be clearly
articulated and translated organisationally and operationally in the organisation. This will
involve integrating ARBIWRMP results and outputs as part of DENR’s key results areas, i.e.
as a deliverable of the concerned regional units involved in the project, and linking project
objectives to DENR’s institutional mandates and responsibilities.
1107. Institutional ‘home’ of watershed management. DENR must resolve the
institutional ‘home’ of its watershed management mandate. Whilst DENR-FASPO would
serve as the executing agency during the project duration, it is important that the agency
addresses the institutional residence of watershed management in the organisation. Based
on the Water Code, the National Water Resources Board (NWRB) has the institutional
mandate over the management and control in the utilisation of the country’s water resources,
including watershed areas.
1108. However, there is a perception that whilst the NWRB officially has the mandate in
watershed management, it does not exercise field and operational control over them. This
function is exercised by the DENR’s field and local units. As such there is no clear line of
authority and accountability towards achieving watershed management targets and
objectives, including its preservation, conservation, rehabilitation and protection.
1109. The results and lessons that would be generated from the project’s implementation
will be important inputs to the effective application of the DENR or NWRB mandates on
watershed management. It is thus very important that at the outset of the project whichever
agency will be determined by DENR to fulfill its institutional mandate on watershed
management must be made an integral part, if not principal actor, in the project management
of ARBIWRMP.
9.2

FINANCING

1110. ADB grant for institutional development and capacity building. It is currently
assumed that ADB will provide a grant for these activities as NEDA usually does not favor
using loan funds for these activities.
1111. Loan conduit. It is proposed that there will be two loan conduits for the relending
scheme, namely MDFO and LWUA.
1112. Three case study water supply subprojects and the Butuan City drainage subproject
are under the relending scheme covering two WDs (Nabunturan and Prosperidad) and two
LGUs (Butuan and Esperanza).71 It was initially explored that MDFO lends to these four
LGUs including the Nabunturan and Prosperidad LGUs which will in turn relend to the WDs.
To implement this, the WDs will need to execute a Memorandum of Agreement with the
LGUs which will be the basis of the relending scheme. However, in discussions with LWUA,
WDs and LGUs, it was noted that this process is complicated and will require various levels
71

A similar arrangement would also be applied for the other 14 systems in the water supply
improvement/expansion subproject.
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of approvals at the LGU level and the water districts. In the end, this option will be more
complicated than by having two conduits (LWUA and MDFO). Taking the above into
consideration, it would now be necessary to have separate conduits for non-LGUs and
LGUs. For non-LGUs, which in this case are the water districts, the most appropriate option
proposed is LWUA.
1113. MDFO interest rates. While the MDFO interest rate averages 7-9% per year, the
actual pass-on rates will depend on the current interest rates and national government (NG)
and LGU cost sharing policy. The highest possible interest rate is 11% per annum based on
a no-grant scheme. Depending on the LGU income class, some LGUs can even qualify for
as high as a 50% grant from MDFO. Hence, the average interest rates are 7-9%.
1114. In meetings with MDFO, the PPTA consultants asked MDFO about the possibility that
the final pass-on rates to the sub-borrower be lower than existing rates since the cost of
money from ADB is also low. MDFO did not make any final decision on this and this needs
to be included among the issues to be raised in future discussions with MDFO.
9.3

PRIORITY WATERSHEDS IN AGUSAN DEL SUR AND AGUSAN DEL NORTE

1115. To rehabilitate all the watersheds in the Agusan River Basin would be an enormous
undertaking and could not be carried out at the same time due to funding and institutional
limitations. Rehabilitation and other mitigation measures would need to be phased in
accordance to the availability of resources, starting off in the most critical areas which are
likely to have the most benefit to downstream areas. As was clear from the Inception
Workshop on 3-4 March 2010 these are the upper watersheds in the headwaters of the
Agusan Basin in Compostela Vally Province (Region XI) where major sources of pollutants
and river system degradation are located (including the largest gold mining area, at
Diwalwal). Four priority sub-watersheds were targeted for rehabilitation, and extensive
stakeholder consultations were subsequently held to formulate detailed scope and cost
estimates of the interventions.
1116. However, during the Draft Final Report Workshop on 25-26 November 2010
participants from Region XIII proposed that critical watersheds in Agusan del Sur and
Agusan del Norte provinces should also be included in the project scope as part of a phased
approach, particularly since there was a significant unallocated balance in the available ADB
loan in the project financing plan as presented in the DFR.
1117. As a result, an allocation has been made in the ADB loan budget for watershed
rehabilitation measures to be undertaken in selected priority watersheds in Agusan del Sur
and Agusan del Norte (Region XIII).72 For Compostela Valley, since the available ADB loan
budget is not sufficient to fund all the interventions that are required, it is proposed under this
project to implement the most urgent measures; these consist of the preparation of forest
land use plans (FLUP) followed by a combination of forest protection, streambank
stabilization, slope stabilization (vegetative approach, and vegetative cum engineering
approach) and agro-forestry. Other identified measures which cannot presently be funded
(including reforestation and assisted natural regeneration—although the slope stabilization
measures will go some way towards this) will have to be funded under alternative
arrangements or from other sources.
1118. Implementation will thus follow a phased approach, starting in the upper sub72

DENR Region XIII have proposed six watersheds in Agusan del Sur (Andanan, Gibong, Logum-Baobo, Ojot,
Simulao and Wawa), and it is understood from social development studies that the Taguibo watershed in Agusan
del Norte is also a priority (amongst other aspects, the Taguibo River is the water supply source for Butuan City,
and according to water balance studies is water deficient).
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catchments in the headwaters of the Agusan basin in Compostela Vally Province (Region
XI), and proceeding to mid and lower parts of ther basin (Region XIII). The scope of the
interventions for the Region XIII watersheds has to be determined, and it is proposed that a
similar exercise as was done for Compostela Valley during the PPTA is carried out during the
early part of project implementation for these watersheds to determine the best use of
allocated ADB loan budget resources.
9.4

SEWAGE COLLECTION AND TREATMENT FOR BUTUAN CITY

1119. During the workshop to present the Draft Final Report to key stakeholders held in
Davao City on 25-26 November 2010, suggestions were put forward to include sewage
treatment in the Butuan City drainage improvement subproject scope since the drains in the
CBD (central business district) also collect sewage overflows from poorly constructed and
maintained septic tanks and this poses a health risk to the city.
1120. Howerver, although both LGUs and water utilities (in this case Butuan City Water
District) are mandated under the 2004 Clean Water Act to address sewage and sanitation,
and various technical solutions can be proposed, the main consideration is the limited
borrowing capacity of both Butuan City LGU and Butuan City Water District if sewage
treatment is to be financed from loans. For Butuan City LGU its current borrowing capacity
will be fully utilized for the proposed Phase 1 drainage works, and Butuan City Water District
is not in a financial position to take on any further loans.
1121. It is recommended that a thorough feasibility study is carried out during ARBIWRMP
implementation to determine the most appropriate technical, institutional and financing
options.
9.5

MABATAS MINE TAILINGS DAM

1122. Unregulated gold mining, particularly small-scale mining, in the Upper Agusan, Manat
and Naboc sub-catchments is one of the major causes of erosion and siltation of the river
systems in the watersheds. It also carries with it toxic and heavy metal pollution in the river
systems due to the discharge of mine tailings that are contaminated with mercury and
cyanide.
1123. The most serious sitution is in the Diwalwal Mineral Reservation Area in the Naboc
watershed where both small-scale and large-scale mining operations contribute to the severe
siltation of the Naboc River and contamination of its waters with mercury and cyanide from
milling and gold processing.
1124. The Philippine Mining and Development Corporation (PMDC), a government owned
and controlled corporation (GOCC), plans to pursue the construction of the Mabatas mine
tailings dam and relocate both the small and large scale processing facilities presently at
Brgy. Mt. Diwata to near the tailings pond so that all discharges would be collected and
impounded in the pond to facilitate treatment of the wastewaters. This plan is supported by
Brgy. Mt. Diwata. The impounding capacity of the interim dam was estimated at 170,000
cubic meters with an estimated construction cost of P7.5 million, while the main Mabatas
tailings dam would cost P114.25 million (about $2.7 million).
1125. The Mabatas mine tailings dam is a high priority of PMDC, and the corporation is
looking for a funding source to finance the facility. In principle ADB would be able to fund
such a facility and extend a loan to a GOCC (government-owned and controlled corporation)
such as PMDC, providing the loan conditions were acceptable to PMDC. ADB could also
possibly finance urban infrastructure such as roads and amenities.
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1126. If PMDC confirmed their interest to avail of ADB funding, ADB would require a socioeconomic/ environmental feasibility study; normally this would be carried out by the project
proponent (PMDC). Although it is believed a feasibility study was done before, this would
need substantial updating.
9.6

RELOCATION OF HOUSEHOLDS FROM MT. DIWATA

1127. In addition to relocating processing and treatment facilities, there are plans to relocate
residents away from the crowded and unsanitary Mt. Diwata settlement to the Mabatas dam
site area. This activity would be facilitated by Gawad Kalinga (GK), a movement to alleviate
poverty through, amongst other activities, the building of basic decent houses, and
environmental programs. The Mabatas site is 100 ha, and allowing 20 ha for the tailings dam
and processing facilities, perhaps 80 ha could be available for houses (8,000 houses
assuming 100 house per hectare, for 40,000 people).
1128. However, a key issue is whether people would be prepared to move their residences
to the Mabatas site. It is questionable whether there would be a sufficient motive for people
to move, and whether new people would move in to the vacated areas in Mt. Diwata town.
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APPENDIX 1: REPORTS ON KEY MEETINGS
1.

Report on Review Mission Tripartite Meeting: 10 June 2010

2.

Notes on Midterm Report Tripartite Meeting: 30 July 2010

1.

REPORT ON REVIEW MISSION TRIPARTITE MEETING: 10 JUNE 2010

Date
Place
Participants
1.

: Thursday, 10 June 2010, 09.45am – 12.00pm
: DENR Region XI FASPO conference room, Km 7 JP Laurel Avenue,
Lanang, Davao City
: see attachment

Agenda
Welcome address by Regional Executive Director Sampulna
Opening remarks by by Asec Teh
Remarks by Ian Makin
Presentation by Roger Jackson, some questions/answers
General discussion, and presentation by Ian Makin
Closing remarks by Asec Teh.

2.

Opening Remarks by Asec Teh
-

3.

Make sure that project design reflects requirements to avoid problems, so that
FASPO is not always blamed.
Interested in the determination of project readiness.
Reiterated the need for full cooperation and support for the PPTA.
Initial Remarks by Ian Makin

-

The objective (of the wrap-up tripartite meeting) is to know where the project is, what
is the status.
- 3 key points:
(1.) “need to avoid the problems we had in the past (PPTA)”
(2.) ensuring project readiness which would be a basis of approval of (loan) project
(3.) keeping the project simple.
- The plan is for project loan negotiations in Q4 2010, and for implementation to start in
mid 2011.
4.

Questions/Answers, Discussion

Person
Matet

Questions/ Comments / Responses
There’s a need to specify users of the PPTA public website.

Alex Palero
(research DENR
XI)

There’s a need for the focal persons/units in DENR as well as in other
involved agencies to be provided system improvement and capacity
building.
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Asec Teh

Important areas for this PPTA:
1. Problems and their definitions
2. Sub-project proposals (based on the identified problems)
3. Project implementation arrangements (need to have clear idea of
what to do).

RTD Patnugot

Have any new issues/ problems been identified and new sub-projects
proposed (which were not included in the Master Plan) to resolve these
new issues/ problems?

PPTA team

Response: mining and institutional issues were not elaborated in the
(ARB) master plan, particularly on the Agusan Marsh.

Cenro William
Jordan (of
Monkayo)
Matet

Mining is happening all around in Comval so we have to find ways to
address this.

EMB Region XI
Regonal Director
(RD) Metodio
Turbella

EMB Region XI has conducted regular water quality monitoring, both
physical and chemical aspects, of Naboc, Manat and other rivers in
Comval; there are regular reports for this on a quarterly basis since 1983
or 1984 or 1985.

Matet

What is important is what have been done with the results of these
studies/ water quality sampling.

Ian Makin

I am not seeing the links between the key problems / situation and how
to address these; water quality seems to be one of the key issues.

RED Sampulna

Mitigation measures are needed for the Naboc river and should be
included in the MTR.

Asec Ana Teh

- A stock-taking analysis or report should be done (included in the
MTR?).
- There is a need to identify what has been done so far in the (targets
of the) ARB Master Plan since its formulation and what are the
ongoing programs/ projects of the (various agencies such as the) NIA,
EMB, DENR, LGUs, etc.
- Regarding mining, a deeper analysis on mineral tenements is needed.
- (There is a need to determine) up to what extent we /the project
should get involved with the various issues. This will in turn help us
identify the proper interventions.
- Data on water quality analysis should be provided (by EMB).
- On the problem tree: include land use conversion (LUC).
- On mining: Is it between small scale miners or large scale miners?
- An analysis in land use conflict should be included (in the MTR or
project?).
- So far there do not appear to be any proposed interventions (by the
consultant team) regarding enforcement (of laws and regulations); this
should be included (in the MTR or project?).
- Should we include (address) the issue of population (in the project)?
Is the ARBIWRMP the right project/ venue to address this?

There should be a study first of/ in Comval (province regarding mining).
We (in Caraga) have strongly recommended before that these studies be
undertaken and these have impacts on the social aspect.
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- On climate change: there is a need to (ensure) inter-phase CC with
other aspects of the project; there’s a need to climate-proof the
project designs for the sub-projects, the sub-projects and
interventions.
- Allocation of ADB loan funding between the two regions needs further
consideration.
Alex Palero

5.

In the problem tree, “illegal logging” is not an appropriate term because
what is happening in the ARB is actually “timber poaching” due to the
non-use of heavy equipment and the like.

Closing Remarks by Asec Teh
-

There is an important need to provide incentives to small scale miners for them not to
put pressure on forest resources.
There is a need to determine how to include (encourage) private sector participation
and investments (in the project/ sub-projects).
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List of Participants
Organization

No.

Name

Post

Address

ADB

1.

Ian Makin

FASPO,
DENR

2.

Atty. Analiza Rebuelta-Teh

3.

Cristina M Regunay

4.
5.

Eddie Abugan
Jim O Sampulna

Regional Executive Director (RED)

6.

Hardinado V Patnugot Jr

Regional Technical Director for Forestry

7.
8.

Isabel C Panille (Bing)
Gloria P Suboan

Fav III/ FMS - FRDO
Forester II/ FMS - FRDD

DENR XIII

9.
10.
11.
12.

Alex Palero
Willie L Jordan
Metodio Turbella
For. Maritess M Ocampo (Matet)

Sr. Sci. Res. Specialist, ERDS
CENRO Monkayo, Comval
Regional Director EMB XI
Chief, Planning & Management Division

Poyry IDP

13.
14.

Romel B Arbolomio
Evelyn Orda

Planning and Management staff
President

15.
16.
17.
18.
19.
20.

Roger Jackson
Mike Llanes
Carol Gamiao-Wallace
Jett Villegas
Jose Angelo Lazaro (Geo)
Rizalino Barandino

Team Leader
Deputy Team Leader
Social Development Specialist
Participatory Planning Specialist
Data Management Specialist
Project Monitoring Specialist

DENR XI

PPTA Team

Senior Water Resources Management
Specialist
Agriculture, Environment and Natural
Resources Division
Southeast Asia Department
Assistant Secretary
OIC-Chief, Multilateral
Program Division (MIPD)

Investments

Tel

E-mail

ADB Avenue, Ortigas
Center, Mandaluyong
City, Metro Manila

Visayas Avenue,
Diliman, Quezon City
1101, Metro Manila

63926 8074

analiza@denr.gov.ph

(632) 9268065
0915 799 3747

regunay@yahoo.com

Km 7 JP Laurel
Avenue, Lanang,
Davao City

082 233 2779
0921 476 8230
0921-476-8232
082 234 6606
082 234 7788
0917 705 6704
0908 779 2748

oredenrxi@yahoo.com.ph

Monkayo, Comval
Ambago, Butuan City

(0882)234-1867
0920 981 5241
(085)
3420929/341-2031

Pasig City, Metro
Manila
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2.

NOTES ON MIDTERM REPORT TRIPARTITE MEETING: 30 JULY 2010

Date
Place
Participants
1.

: Friday, 30 July 2010, 10.20am –12.10pm
: Climate Change conference room, FASPO/ DENR, Quezon City
City
: see attachment

Agenda
Introduction – Ed Abugan (FASPO)
Briefing/ presentation - Roger Jackson (PPTA Team Leader)
Comments on Mid Term Report and general discussion

2.

Briefing Presentation

Mid Term Report – Summary Highlights
Main Problem: Agusan River Basin is suffering from deteriorating water quality and
reduced water flow, loss of biodiversity and degraded natural resources that threaten
the Basin’s long-term environmental and economic value.
Project Approach: The Project to be placed under comprehensive management
through the active partnership of LGUs, communities, national government agencies
and other stakeholders—within the framework and principles of integrated water
resources management (IWRM)—to foster optimum delivery of benefits and
sustainability.
Project Components:
1) Rehabilitation of watersheds (in 4 pilots in the upper basin), improvement of
biodiversity (particularly in Agusan Marsh), and upgrading of hydrological
monitoring network and database.
2) Infrastructural development (improvement of municipal water supply systems,
Butuan City drainage, and upgrading of laboratories).
3) Indigenous people development in pilot areas.
4) Institutional development and strengthening, and capacity building.
Preliminary Project Cost Estimate: US$113.3 million (base costs, and physical and
price contingencies).
Key Outstanding Issues
1)

Loan financing
– Willingness of executing and implementing agencies to accept a loan for
development activities which are largely non-revenue generating.
– Whether there is sufficient borrowing capacity within the concerned agencies.
2) PPTA timeframe
– Original schedule 9 months, completion end October.
– Because of complexity of Project and delays to surveys, request that Draft Final
Report is submitted end October and, depending on requirements for EIA, Final
Report end December (i.e. PPTA is extended to end December).
3) GIS land capability and land use suitability analysis for pilot watersheds.(request for
watershed management specialist to meet Ian Makin to discuss proposed work scope in
more detail).
4) Consultant team input extensions
– Team leader/ basin management specialist – revised to additional 2.75 months
– Deputy team leader – additional 3.50 months
– National social development specialist – additional 2.00 months
– National environment specialist – revised to additional 2.00 months
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5)

– Possible extensions needed for EIA and other safeguard measures
Impact of May elections
– New officials may not have same priorities or policies as their predecessors
concerning Agusan basin water management
– Water Cooperation Agreement to be revived, through consultation meetings and
workshop with provincial level LGUs in August (inter-provincial level LGU
workshop proposed for 27 August).

Key Future Activities/ Milestones
Remaining surveys:
– GIS land capability and land use suitability analysis for pilot watersheds
(subject to further discussions with ADB)
– Water resources (geo-resistivity, pumping tests)
– Resettlement assessment
ADB mid-term review mission: 23-27 August
Meetings/ workshop for Agusan River Basin water cooperation agreement and
concepts for institutional coordination mechanism – August (27 August proposed date
for workshop)
Workshop to disseminate and discuss outline project design – early October
Draft Final Report – end October
ADB loan fact-finding mission: 8-19 November
Final Report – end December.

•

•
•

•
•
•
•
4.

Comments on Mid Term Report

Person

Organization Comments

Ms Myrna L National
Croagas
Commission
on
Indigenous
People
(NCIP)

Ian Makin

Asian
Development
Bank (ADB)

Asked about location of pilot
indigenous people subproject,
and whether consultations have
been held.

Any resettlement will need to be
assessed.
Could NCIP be invited to the 27
Aug inter-provincial level
workshop?
Concerning the 4 project
components:
- Why call the 4 pilot
watersheds “pilot” if
nothing new is being
proposed? They are
“priority” watersheds,

PPTA Response
There are 2 pilot areas: in
Compostela Valley, and
San Markos in Agusan
Marsh.
Consultations with Marsh
IPs already held (31 May,
01 Jun), and in particular
we are in close contact
with Shirley Iguianon,
Comval provincial officer,
and Elvira Catuburun,
Chief of Technical
Management Services for
NCIP Region XIII.
Noted, but unlikely to be
an issue.
Yes.

Noted.
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Person

Armida
Andres

Ed Abugan

Organization Comments

Protected
Areas &
Wildlife
Bureau
(PAWB)

FASPO

emanating from the
stakeholder consultation
process.
- Hopefully “improvement”
of biodiversity in
Component 1 does not
mean the introduction of
new species; it should
mean “conserving”
biodiversity.
- Is management of the
hydrological network
under DPWH?
- Sustainability of network,
and water quality labs is
important.
- Water supply: not sure
whether this project is the
right vehicle for water
supply, will discuss with
Urban Services Division.
It may be difficult to convince
the Government to borrow.
Ecotourism is a good proposal
for Agusan Marsh, also solid
waste and sanitation to support
the intervention.
Any impact of physical
developments within or around
the Marsh needs to be
assessed.
FASPO commernts:
1. On dredging/desilting the
Naboc River:
While the project intends to
mitigate water pollution of the
river system brought about by
mining activities through
dredging/desilting of the
Naboc River, this activity
might stir up more problems
than it might solve if there is
no in-depth research and
analysis of the situation and
planning before the
intervention. This proposed
remediation activity should
first consider weighing the
risks to human health and the
environment, relevant laws,
effectiveness and feasibility of
the plan including the impacts
on a short and long-term basis

PPTA Response

Correct.

Yes

There will be an
environmental
assessment of the Marsh
subproject.
Dredging/ desilting the
Naboc River is included in
the project because it was
a high priority emanating
from the stakeholder
consultation process.
There are technical
measures to ensure that
removed (contaminated)
material does not find its
way downstream.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

290

Person

Organization Comments

2.

3.

4.

5.

not only in the upper portion of
the basin but to the entirety of
the Agusan River Basin.
Smaller mine tailings ponds
are planned only in the Upper
Agusan and Naboc
watersheds to accommodate
the mine tailings disposed of
by small-scale miners. Based
on the field consultation and
interviews with the local units,
it was found out that Manat
watershed also sheltered
numerous small scale miners
and processors. The project
should look into the possibility
of establishing tailing ponds in
Manat watershed since
significant amount of mercury
and cyanide are being dump
directly into the river system.
Manat watershed was
proclaimed as a Protected
Area where any mining activity
is not allowed. However, it
was also a reality that small
scale mining has been present
long before the proclamation.
The FS should include
exploring solutions and/or
harmonization of the two
conflicting interest.
It is recommended that the
study should already include
the assessment of the level of
commitment and borrowing
capacity of the potential LGU
borrowers.
The DENR recognizes the
strength of GIS in the M&E of
project interventions and
accuracy in terms of land-use
data analyses in the Agusan
River Basin. The Consulting
Firm should ensure that the
Data Management Specialist
role is not only limited in
preparing the project
performance management
systems but also in providing
GIS and DBS training of
counterparts as clearly stated
in the Minutes of Negotiation.

PPTA Response

Mining in the Manat
watershed is taking place
in Protected Areas, and
according to government
regulations mining should
not be allowed in PAs.
However, local
government strongly
supports mining.
Ore processing has
switched from the use of
mercury to cyanide.
Another consideration is
that the miners are
economic migrants/
outsiders, not IPs.
It is up to the Government
to decide on the degree
of LGU
intervention/control. If
mining is accepted, then
containment measures
such as tailings ponds
could be proposed.

Yes, this is being done
and is considered a
crucial issue.

Our Data Management
Specialist plans to visit
the DENR regions and
LGUs in August to assist
with the capacity building
process.
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Person

Organization Comments

Ian Makin

ADB

Cristy
Regunay

FASPO

Ian Makin

ADB

Eddie
Abugan

FASPO

5.

Estimated cost for Institutional
Development, Capacity
Building and Implementation
Support (Component 4) is
about 14% of total base costs
– this is too high, should be
less than 10%.
Financial and economic
analyses need to be done well
(which was not the case for
INREM).
Concerning gender being
Category B mainstreaming,
there are gender focal persons
within DENR.

Resettlement plans will be
needed for each infrastructure
subproject, particularly for
Butuan City drainage.
Consolidated comments from
DENR/NWRB etc will be sent
to Consultant next Wed (4
Aug)

PPTA Response
These are very
preliminary costs and will
be thoroughly reviewed
for the DFR.

Noted.

Arrangements will be
made to meet ADB social
specialists (Linda Adams,
Sari Wooster) to discuss
gender and resettlement
requirements.
Affected households are
more difficult to delineate
in watersheds and
Agusan Marsh.

Points Raised on Other Matters

Person

Organization

Sevillo
David

Mining &
Geosciences
Bureau (MGB)
National
Water
Resources
Bureau (NWRB)
Protected Areas &
Wildlife
Bureau
(PAWB)

Ms Emme
L Ruales
Armida
Andres

Ian Makin

ADB

Points
Maybe MGB could carry out the
proposed geo-resistivity survey within
the timeframe.
NWRB has also carried out georesisitivity surveys.

PPTA Response
Will follow up.

Will follow up.

Has a CD with a proposal from
Caraga academe for a research
program entitled “Life Beat of Agusan
Marsh: Spatial-temporal dynamics,
hydrologic-geomorphic-ecologic
interactions, and related socioeconomic dimensions. Will send to
the PPTA team.
There is a problem of hunting flying
foxes in the Marsh.
Concerning renovations to the
FASPO conference room, two more
quotations are needed.
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List of Participants
Organization
ADB

FASPO,
DENR

NWRB
RBCO
MGB
PAWB
FMB
NCIP
PPTA Team

No.

Name

1.

Ian Makin

2.

Tadeo R Culla (Deo)

3.

Cristina M Regunay

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Eddie Abugan
Josepaine Natividad
Ms Emmie L Ruales
Chit Hidalgo
Dr Sevillo D David Jr
Ms Armida Andres (Neneng)
Babylyn M Caero
Felixberto Lansigan
Ms Myrna L Croagas
Roger Jackson
Mike Llanes
Senen Ricasio
Nyrh Cabance
Dr Jett Villegas
Ruel Janolino
Jing Karsaos
Elmer Mercado

Post

Address

Senior Water Resources Management
Specialist
Agriculture, Environment and Natural
Resources Division
Southeast Asia Department
Associate
Social
Development
Specialist
Agriculture, Environment and Natural
Resources Division
Southeast Asia Department
OIC-Chief, Multilateral Investments
Program Division (MIPD)

ADB Avenue, Ortigas
Center, Mandaluyong
City, Metro Manila

Structural Geologist
Chief, Planning and Policy Division

Team Leader
Deputy Team Leader
International Economist
Environment Specialist
Participatory Planning Specialist
Solid Waste Management Specialist
Resttlement Specialist
Institutional Development Specialist

Visayas
Quezon
Manila

City,

Avenue,
Metro

North Avenue, Diliman,
QC 1104

Tel

E-mail

(02) 632 5803

imakin@adb.org

(02) 632 6295

tculla@adb.org

(632) 9268065
0915 799 3747

regunay@yahoo.com

9282591
3739947
0920 233 8151
0919 280 7350

jjcreed7@yahoo.com
josieqnatividad@yahoo.com
elruales@yahoo.com
chit_hidalgo@yahoo.com
planning@mgb.gov.ph
sddavidjr@yahoo.com
nenengandres@yahoo.com.au
m_babylyn@hotmail.com
klansigan@yahoo.com
myrna041259@yahoo.com.ph
rsjwca@yahoo.co.uk
mikellanes@ymail.com

0917 793 8409

nyrhcabance@yahoo.com

0917 535 1182
0920 925 9099

ruelj04@yahoo.com
jingkaraos@gmail.com
elmersm@yahoo.com

9202724
9296626 ext 223
02-9271933
0917-5000619
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APPENDIX 2: CONSOLIDATED COMMENTS ON THE DRAFT FINAL REPORT
1. FROM ADB SOCIAL SAFEGUARDS SPECIALIST (29 NOVEMBER 2010)
SOCIAL
SAFEGUARD
DOCUMENT
I. POVERTY

IDENTIFIED GAPS

1. Poverty reduction not linked to project design; refer also to proposed DMF; has
to clearly illustrate how the project is linked to the poverty reduction strategy of the
country

RESPONSES

Livelihood generation initiatives for IPs and
poor communities such as agro-forestry and
ecotourism will be included in the project
scope

2. I am assuming that this will be classified as a TI-G project and as such special
geographic features of poverty reduction and inclusive growth will have to be
provided in the document. The following would be good to have:
a. Need quantification of poverty in project sites (i.e., poverty incidence). I tried
to access Volume 8 which is suppose to be a softcopy only like Volume 9, but
only maps are provided. Results of field surveys are not provided.

Noted, poverty incidence will be assessed.

b. Presentation and discussion of poverty data requires comparative measures
across levels, i.e., poverty incidence or household/family income from national
to regional to province to at least estimates at project level. Data provided in the
discussions were not at all comparative.

Ditto

3. The SPRSS will be needing a profile of primary and secondary beneficiaries and
poor and vulnerable groups, specifically stakeholder (i) needs, (ii) demands, (iii)
constraints and (iv) capacities. Items (i) – (iii) are well covered and can also be
culled from Volume 9. However, capacity assessment is lacking especially at
ground level: formal institutions were well addressed, but informal institutions at the
community level were not. Perhaps these are found in Volume 8 but as it is we only
have 10 pages of maps.

SPRSS will be revised to take these points
into account.

II. GENDER

Categorization leading to Effective Gender Mainstreaming
This is well prepared. We only need the survey results for future reference that
may crop up during MRM deliberations. Again, this is in reference to Volume 8.

Noted, thank you

III. INDIGENOUS
PEOPLES

Categorization (A) requires IP Framework and IP Plan (based on interim
Categorization form)

Indigenous Peoples Framework, and
Indigenous People Plan example will be
prepared according to the template

1. We need to address issues raised at initial Categorization that was then using
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SOCIAL
SAFEGUARD
DOCUMENT

IDENTIFIED GAPS

old Cat forms, prior to SPS 2009. PPTA has to respond to the questions in
Attachment 1 to comply with requisites of SPS 2009.
2. It is commendable that impacts and mitigating measures are provided per
component. However, weak distinction between IPF and IPP is noted. Attaching
outline for each (Attachment 2).
3. For both IPF and IPP, discussions are lacking in the following key sections:
a. Capacities of IP communities as linked to project components/activities so
that the project can eventually provide relevant capacity building measures.
Need to link indigenous knowledge systems and practices (IKSP) to technical
merits of the project. Thus, we need to know existing levels of IP community
IKSP use.
b. Under the SPS, there is need to document broad community support, most
especially for the IPP where it is noted that project interventions will take off
from existing Ancestral Domain Sustainable Development and Protection Plans
(ADSDPP) and is compatible with the requisites of the Indigenous Peoples
Rights Act (IPRA). Was a Free and Prior Informed Consent (FPIC) secured?
Under IPRA/Country Systems, this would have been required to develop the
IPP.
c. IP-tailored grievance redress and information disclosure mechanisms not
provided. Such sections under the SPS 2009 are found only in the
Environmental Assessment section. As it is, for the IPF/IPP, more
ethnographically aligned mechanisms need to be crafted.
IV. INVOLUNTARY
RESETTLEMENT

Categorization (B/C) requires more information (based on interim Categorization
form)
Already being addressed based on consultations with PPTA Consultant Jing
Karaos.
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ATTACHMENT 1
Indigenous Peoples Impact Screening Checklist
KEY CONCERNS
(Please provide elaborations on the Remarks column)
A. Indigenous Peoples Identification
1. Are there socio-cultural groups present in or use the project area who may be
considered as "tribes" (hill tribes, schedules tribes, tribal peoples), "minorities" (ethnic or
national minorities), or "indigenous communities" in the project area?
2.
Are there national or local laws or policies as well as anthropological
researches/studies that consider these groups present in or using the project area as
belonging to "Indigenous Peoples", scheduled tribes, tribal peoples, national minorities,
or cultural communities?
3. Do such groups self-identify as being part of a distinct social and cultural group?

YES

NO

NOT
KNOWN

Remarks

4. Do such groups maintain collective attachments to distinct habitats or ancestral
territories and/or to the natural resources in these habitats and territories?
5. Do such groups maintain cultural, economic, social, and political institutions distinct
from the dominant society and culture?
6. Do such groups speak a distinct language or dialect?
7. Has such groups been historically, socially and economically marginalized,
disempowered, excluded, and/or discriminated against?
8. Are such groups represented as "Indigenous Peoples" or as "Indigenous Peoples" or
"scheduled tribes" or "tribal populations" in any formal decision-making bodies at the
national or local levels?
B. Identification of Potential Impacts
9. Will the project directly or indirectly benefit or target Indigenous Peoples?
10. Will the project directly or indirectly affect Indigenous Peoples' traditional sociocultural and belief practices? (e.g. child-rearing, health, education, arts, and
governance)
11. Will the project affect the livelihood systems of Indigenous Peoples? (e.g., food
production system, natural resource management, crafts and trade, employment status)
12. Will the project be in an area (land or territory) occupied, owned, or used by
Indigenous Peoples, and/or claimed as ancestral domain?
C. Identification of Special Requirements
Will the project activities include:
13. Commercial development of the cultural resources and knowledge of Indigenous
Peoples?
14. Physical displacement from traditional or customary lands?
15. Commercial development of natural resources (such as minerals, hydrocarbons,
forests, water, hunting or fishing grounds) within customary lands under use that would
impact the livelihoods or the cultural, ceremonial, spiritual uses that define the identity
and community of Indigenous Peoples?
16. Establishing legal recognition of rights to lands and territories that are traditionally
owned or customarily used, occupied or claimed by Indigenous Peoples?
17. Acquisition of lands that are traditionally owned or customarily used, occupied or
claimed by Indigenous Peoples?

D. Anticipated project impacts on Indigenous Peoples
Project component

Anticipated positive effect

Anticipated negative effect

Note: The project team may attach additional information on the project, as necessary.
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ATTACHMENT 2
Outline of IP Framework
1.

Introduction

This section briefly describes the project and its subprojects and/or components likely to be
proposed for financing and explains why the Indigenous Peoples plans of some subprojects
cannot be prepared before project appraisal.
2.

Objectives and Policy Framework

This section (i) clarifies the principles and objectives governing the preparation and
implementation of Indigenous Peoples plans, and demonstrates how they are consistent with
Asian Development Bank requirements; (ii) compares applicable national laws and regulations
and the safeguard policy statement, and describes measures to fill gaps, if any; and (iii)
describes the criteria for screening and selecting components, projects, and/or subprojects.
3.

Identification of Affected Indigenous Peoples

This section (i) describes how the ADB SPS criteria for identifying groups that are considered
Indigenous Peoples will be applied in the project; (ii) provides information on the Indigenous
Peoples most likely to be affected by the project or subprojects; and (iii) delineates the potential
positive and adverse effects of the project or subprojects on Indigenous Peoples.
4.

Social Impact Assessment and IPP for Subprojects and/or Components

This section sets out a plan for carrying out a social impact assessment for subprojects and/or
components (see section C of Annex to Appendix 3), and requirements and schedules for (i)
screening and classification; and (ii) preparation of an IPP.
5.

Consultation and Participation

This section outlines the mechanisms and strategy that will be adopted to conduct meaningful
consultation with the affected Indigenous Peoples at each stage of subproject preparation and
implementation. For project activities requiring broad community support, this section will also
outline the mechanisms and procedure for documentation of the consultation process that
ascertains such broad support from affected Indigenous Peoples communities.
6.

Disclosure

The section outlines disclosure arrangements, such as the information to be disseminated and
the method and form of dissemination, to both affected Indigenous Peoples and the public.
7.

Grievance Redress Mechanism

This section discusses measures to establish culturally appropriate and gender-sensitive
grievance redress mechanisms for affected Indigenous Peoples.
8.

Institutional and Implementation Arrangements

This section describes institutional arrangements, including capacity building where necessary
for screening and categorization, social impact assessment and preparation of IPPs, and
monitoring.
9.

Monitoring and Reporting Arrangements

This section identifies the steps taken to establish mechanisms and benchmarks appropriate for
monitoring and reporting.
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10.

Budget and Financing

This section provides an indicative budget, and identifies funding sources and responsibilities
for allocating, approving, and delivering funds, including contingency arrangement.
Outline of IP Plan
This outline is part of the Safeguard Requirements 3. An IPP is required for all projects with
impacts on indigenous peoples. Its level of detail and comprehensiveness is commensurate with
the significance of potential impacts on indigenous peoples. The substantive aspects of this
outline will guide the preparation of IPPs, although not necessarily in the order shown.
1. Executive Summary of the IPP
This section concisely describes the critical facts, significant findings, and recommended
actions.
2. Description of the Project
This section provides a general description of the project; discusses project components and
activities that may bring impacts on indigenous peoples; and identify project area.
3. Social Impact Assessment
This section:
(i)
(ii)

(iii)

(iv)

(v)
(vi)

Reviews the legal and institutional framework applicable to indigenous peoples in
project context.
Provides baseline information on the demographic, social, cultural, and political
characteristics of the affected indigenous peoples communities; the land and
territories that they have traditionally owned or customarily used or occupied; and the
natural resources on which they depend.
Identifies key project stakeholders and elaborate a culturally appropriate and gendersensitive process for meaningful consultation with indigenous peoples at each stage
of project preparation and implementation, taking the review and baseline
information into account.
Assesses, based on meaningful consultation with the affected indigenous peoples,
the potential adverse and positive effects of the project. Critical to the determination
of potential adverse impacts is a gender-sensitive analysis of the relative vulnerability
of, and risks to, the affected indigenous peoples given their particular circumstances
and close ties to land and natural resources, as well as their lack of access to
opportunities relative to those available to other social groups in the communities,
regions, or national societies in which they live.
Includes a gender-sensitive assessment of the affected indigenous peoples’
perceptions about the project and its impact on their social, economic, and cultural
status.
Identifies and recommends, based on meaningful consultation with the affected
indigenous peoples, the measures necessary to avoid adverse effects or, if such
measures are not possible, identifies measures to minimize, mitigate, and/or
compensate for such effects and to ensure that the indigenous peoples receive
culturally appropriate benefits under the project.

4. Information Disclosure, Consultation and Participation
This section: (i) describes the information disclosure, consultation and participation process with
the affected indigenous peoples that was carried out during project preparation; (ii) summarizes
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their comments on the results of the social impact assessment and identifies concerns raised
during consultation and how these have been addressed in project design; (iii) in the case of
project activities requiring broad community support, documents the process and outcome of
consultations with affected indigenous peoples and any agreement resulting from such
consultations for the project activities and safeguard measures addressing the impacts of such
activities; (iv) describes consultation and participation mechanisms to be used during
implementation to ensure ethnic minority participation during implementation; and (v) confirms
disclosure of the draft and final IPP to the affected indigenous peoples.
5. Beneficial Measures
This section specifies the measures to ensure that the indigenous peoples receive social and
economic benefits that are culturally appropriate, and gender responsive.
6. Mitigative Measures
This section specifies the measures to avoid adverse impacts on indigenous peoples; and
where the avoidance is impossible, specifies the measures to minimize, mitigate and
compensate for identified unavoidable adverse impacts for each affected indigenous peoples.
7. Capacity Building
This section provides measures to strengthen the social, legal, and technical capabilities of (a)
government institutions to address indigenous peoples issues in the project area; and (b)
indigenous peoples organizations in the project area to enable them to represent the affected
indigenous peoples more effectively.
8. Grievance Redress Mechanism
This section describes the procedures to redress grievances by affected indigenous peoples. It
also explains how the procedures are accessible to indigenous peoples and culturally
appropriate and gender sensitive.
9. Institutional Arrangement
This section describes institutional arrangement responsibilities and mechanisms for carrying
out the various measures of the IPP. It also describes the process of including relevant local
organizations and NGOs in carrying out the measures of the IPP.
10. Monitoring, Reporting and Evaluation
This section describes the mechanisms and benchmarks appropriate to the project for
monitoring, and evaluating the implementation of the IPP. It also specifies arrangements for
participation of affected indigenous peoples in the preparation and validation of monitoring, and
evaluation reports.
11. Budget and Financing
This section provides an itemized budget for all activities described in the IPP.
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2. FROM ADB SOCIAL SAFEGUARDS SPECIALIST (9 DECEMBER 2010)
COMMENT

RESPONSE

As per attachment 2 above, please consider the following:
(i)
for IP Plan, what we need is the plan for IP related to project
activities/project sites only, not for overall IP development for
the whole areas;
(ii)
as the groups of indigenous people are diverse, so it should be
reflected in their roles/activities as per project components if it is
applicable - you can expand Table 2.1 (page 6, Vol 6) to include
role and involvement/activity of each group per component of
the project;
(iii) for consultation, explain on how do we get broad community
support and what supporting document we have;

Indigenous Peoples
Framework, and Indigenous
People Plan example will be
prepared to take these
points into account

(iv)
(v)
(vi)

for grievance, please include mechanism that suits this
particular group/target group;
institutional arrangement, please add NCIP role in the whole
process and its capacity assessment;
statement whether there will be (or not) a land use change as a
result of project intervention.
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3. FROM ADB RURAL DEVELOPMENT ECONOMIST (10 DECEMBER 2010)
TOPIC

A. On Project
Design

COMMENT

RESPONSE

I have reviewed the DRF - RRP, PAM, and Supporting Docs (for econ. and financial).
I appreciate yours and the Team's hard work.
To ensure the Project design pass ours and NEDA's review process as well as the
smooth implementation, I have the following suggestions and requests for revisions
on Project design, costing/financing, and econs/financial analyses. I will review the
fund flows after the design is clear and firmed and incorporate lessons learnt from our
country project operations.

Thank you.

1. Kindly remove all references to components. Instead, use the term "outputs". The
main text Section C refers to 4 components and in this section, I suggest you describe
the outputs, which must be adhered to/consistent with the outputs mentioned in the
DMF.

Noted, necessary
revisions will be made
for the Final Report.

2. DMF (appendix 1) - I appreciate the effort of the Team to produce a detailed DMF.
I suggest you produce a simpler DMF that is more manageable and implementable
after the loan approval. Specifically, for Outputs 1.1 to 1.4, kindly re-phrase these 4
output statements into 1 output statement and use their respective indicators (the less
indicators the better and the more realistic, more on indicators below). Similar
suggestions apply for Outputs 2.1 and 2.2, and Outputs 3.1-3.5). It is just a matter of
how you describe these modified outputs in the main text.

Thank you.
Noted, necessary
revisions will be made
for the Final Report.

3. On DMF performance targets/indicators - please consider trimming down the
number of indicators to ensure the manageability and measurability. I noted that
except for a few indicators having zero baselines, none of the DMF indicators has a
baseline figure/"situation"/"status-quo". It will be impossible to measure how much will
be achieved on a sophisticated project like this. Therefore, kindly restructure the
indicators to ensure they have baseline situations, informing readers/reviewers of (i)
how serious the problems/binding constraints are; and (ii) whether it is worthwhile for
the Gov to borrow $100 million from ADB for the investment in Agusan.

Noted, necessary
revisions will be made
for the Final Report.

4. On DMF data sources/reporting mechanisms, kindly provide the data sources
clearly with regard to specific titles of data documents, preparers/publishers and date
of availability or at least frequency. Data sources as they stand now will make project
implementers/project officer in charge wonder where and when to collect these data
for review missions and evaluation.

Noted, necessary
revisions will be made
for the Final Report.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

301

TOPIC

B. On Cost
Estimates and
Financing
Plan

COMMENT

RESPONSE

5. On DMF assumptions and risks … I think the assumptions and risks need revision
as well. As time is limited on my side, I leave it to the team to work on it, but kindly
ensure that the assumptions and risks and your revisions (if any) in this DMF
inform/be linked to the Web-linked document on Risk Assessment and Management
Plan, and Table 4 of the main RRP.

Noted, necessary
revisions will be made
for the Final Report.

6. Based on my comments above on the DMF restructuring, kindly ensure that the
cost structure follows the structure of the DMF's outputs. I specifically request for one
detailed table for each output. The Costab as it stands makes it hard to comprehend
the project design as it is also the case for the DMF.

Noted, Costab will be
prepared on the basis
of DMF outputs

7. There seems to be a confusion between expenditure accounts and
components/activities/sub-activities. Expenditure categories in Table A, C, and E in
PAM should be revised since the line items are not expenditure accounts in nature as
far as disbursement is concerned. They are more like components/activities/subactivities. Instead, I find the structure of table D most relevant as expenditure
accounts. Pls also note that the column titles of table D should be consistent to
Outputs, and not components as per comments on DMF above. Kindly use the "PAM
sample on cost structure presentation.pdf" attached here for references of how the
cost estimates are presented in PAM.

Noted

8. On financing plan (table C) - after you have revised the line items to be real
expenditure accounts, kindly ensure that each line item is financed by the minimum
number of financiers to reduce cost-sharing complications. One example on the
current table C is Agusan Marsh Bio-diversity, 6 financiers are proposed to share the
costs of $7.227 million. It is really a hard job to handle this sharing profile. I am sure
you can break the category down into smaller sub-categories to allocate 100% cost of
some line items to GEF, some 100% to DENR for example.

The number of
financiers will be
reduced to 3: ADB,
GEF and GOP

9. Also on financing plan, please delete "other financing source" if it is not defined.
ADB can finance all taxes and duties of $12.7 million so pls work along that line to
ensure there will be minimal bill-splitting works during the Project implementation. As
a result, the remaining $21.7 million we have available (ie $100 mil - $78.3 mil on
financing plan now = $21.7 mil) can be used as follows: $12.7 mil for taxes and duties
financing, and $9 mil for unallocated civil works).

Noted

10. On procurement plan - I cannot suggest anything until you have revised the cost
estimates in light of comments from paras 1-9 above.
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TOPIC
C. On Economic
and Financial
Analyses

COMMENT

RESPONSE

11. Again, the hard work by the Team and the economist in this analysis is very much
appreciated. A few suggestions and requests:

Thank you.

12. On structure/presentation 1: kindly restructure the summary appendix 2 (page 1822) using the structure of either of the two samples attached as appropriate (0.
INREM_Economic Analysis 31 May 2010.doc; and RRP Economic Analysis Dec 7
Giap.doc). Basically, we want to see:

Noted, report will be
restructured based on
recommended outline.

(i) overall expected Project benefits (financial and economic);
(ii) analysis of the sample/representative investment, (not the whole project since it is
impossible at this stage);
(iii) for each sample investment analysis, pls ensure a few things that follow:
presenting clearly/briefly the profile (technical options and costs) of sample
investment selected for analysis; description of quantified benefits and un-quantifed
benefits; presenting test results (IRR, NPV) on base case and sensitive cases with
associated switching values.
Anyway, you have most in the supplementary documents, but it is a matter of
presentation in this summary appendix and kindly look at the two samples attached.
13. On structure/presentation 2: Supplementary appendices in the detailed level of the
sample attached (RRP Economic Analysis Suppl. Dec 7 Giap.doc ) and excel model
files in excel format. Please organize the data in readable excel formats and send us
the final version.

Noted, report will be
reorganized.

14. On the EIRRs: For all three groups (watershed rehab, biodiversity, and infra drainage), I think the EIRRs (60-84%) are too inflated due to fact that the benefit
streams from "savings" might be too optimistic. Kindly consider revising the EIRRs
downwards by eliminating from the excel-based models those benefits that are not
readily quantifiable and discuss them under the heading "un-quantifed benefits" as I
mentioned in para 12. above.

Noted, assumptions
will be reviewed and
suggestions made.
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4. FROM FASPO (16 DECEMBER 2010)
COMMENT
Please be informed that as of today, we only received response from
NIA reiterating their support to the project. Basically they have no
specific comments on the draft final report.
From our side, FASPO, we found the draft report to be technically
sound. Nonetheless, the financial aspect should also be financially
sound in terms of its viability and feasibility. Hence, we need to see
and review the details of the cost tabs by year by component/per
activity per funding donor and per category.
We would also need to know the assumptions and computations of the
EIRR and FIRR not only of the project in general but more specifically
on the sub-projects, too.
2nd, we also need to see a menu of potential sub projects considered
under the Agusan project for us to better articulate why we selected
these subprojects and if possible copy of these sub-FS for our
information and reference.
We also need your thoughts on the concerns/issues raised by DENR
Region 13.

RESPONSE
Noted, thank you.

Noted, COSTAB will be
revised for the Final Report
by input and financier.

Noted, financial and
economic analyses will be
revised for the Final Report.
Noted, this is discussed in
Chapter 4, Volume 1 (Main
Report).
We need proposals from
Region XIII for priority
interventions, particularly for
watershed rehabilitation, so
that we can assess for
possible inclusion in the
project scope. We hope
FASPO will be able to
facilitate this process.
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APPENDIX 3: WATER SUPPLY DATA
Las Nieves, Agusan del Norte
Households Without Access To Safe Water
Barangay

Number of
Households

Households without
access to safe water

Ambacon
Bonifacio
Consorcia
Katipunan
Lingayao
Malicato

205
194
242
158
378
186

8
78
14
10
145
28

Maningalao
Marcos Calo

256
146

1
42

318
183
241
212
169
104
178
155
169
231
102
251
70
4,148

21
1
2
177
27
11
5
7
85
48
91
63
70
934

Mat-i
Pinana-an
Poblacion
San Isidro
Tinucoran
Balungagan
E.G. Montilla
Durian
Ibuan
Rosario
San Roque
Casiklan
Lawan-lawan
Total
Source: CBMS Survey, 2007.

Only 934 households have no access to potable water which is 22.5% of the total
households.
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Magallanes, Agusan del Norte
Level III System
Level III-Local Waterworks System by Type and Number of Consumers and Average
Water Consumption, Year 2009

No.
of
Connections
Average Water
Consumption
Barangay
Served

Domestic
79

Commercial
6

200
ltrs./day/HHs
Caloc-an,
Poblacion,
Buhang,
Marcos, Sto.
Nino, Sto.
Rosario

200
ltrs./day/HHs
Poblacion, Sto.
Rosario

Industrial

Others

Total
85
400
ltrs./day/HHs

Level II System
Level II Water Supply by Type and Number of Population Served, Year 2009
Location of
Water Sources

Number of
Pumps

Dahican
Water
Source
La Union Water
Source

2 unit elec. Pump
(5 Hp)

Number of
Communal
Faucets
23

Barangay
Served

No. of HH
Population Served

Caloc-an

227

29

Buhang

34

41
59
19
44

Marcos
Sto. Rosario
Sto. Nino
Poblacion

402
312
134
89

Level I System
Level I Water Supply by Type and Number of Population Served, Year 2009
Barangay

Caloc-an
Buhang
Marcos
Sto. Nino
Sto. Rosario
Guiasan
Taod-oy
Poblacion

Shallow Well
HH Pop.
Served
No.
No.
%
46
74
106
69
146
15
12
78

46
74
106
69
146
15
12
78

Deep Well
HH Pop.
Served
No.
No.
%
3
1

82
64

3
2

160
76

Improved Spring
HH Pop.
Served
No.
No.
%
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A total of 2,126 of the households here are served by either levels I or II water system. The
Level III water facility in the place cannot suffice the need of the residents. This is the
perennial problem of the municipality. Water is scarce.
Bayugan Water District, Agusan del Sur
Service Connection Data
Total Services
- 4,205
Total Active
- 3,579
Total Metered
- 3,579
Total Billed
- 3,518
Population Served - 25,230
Present Water Rates
Classification
Domestic/ Government
Commercial/ Industrial
Commercial A
Commercial B
Commercial C
Bulk Sale

Minimum
0-10
204.80
409.60
358.40
307.20
256.00
614.40

11-20
22.40
44.80
39.20
33.60
28.00
67.20

Commodity Charges
21-30
31-40
41-50
24.95
28.15
32.00
49.90
56.30
64.00
43.65
49.25
56.00
37.40
42.20
48.00
31.15
35.15
40.00
74.85
84.45
96.00

51 over
36.45
72.90
63.75
54.65
45.55
109.35

Source of Supply
Wells
Springs
Surface
Totals

1
4
5

Above-mentioned data were extracted from the Monthly Data Sheet (MDS) for the month ending
December 2009.
Prosperidad, Agusan del Sur
Level III System
There are seven (7) barangays in the Municipality of Prosperidad that have Level III system.
Six (6) barangays are under the Prosperidad Water District namely: Poblacion, La Suerte,
Las Navas, Lucena, Salvacion and San Jose. The 7th barangay, Patin-ay, is managed by
the Provincial LGU Economic Enterprise.
Prosperidad Water District has four (4) sources of water supply namely; Binaba and Gibong
Springs for Poblacion, Bayobo Spring for La Suerte, Las Navas, Lucena and Salvacion and
San Jose Spring for San Jose.
The source of water supply for Patin-ay Waterworks System is the Cambuayon Spring which
is located at Purok 4.

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

307

Level II System
Level II System
Municipality of Prosperidad, 2004

Water Sources
Deepwell
Spring
Deepwell
Jetmatic Pumps
Jetmatic Pumps
Jetmatic Pumps
Spring
Jetmatic Pumps
Jetmatic Pumps
Jetmatic Pumps
Jetmatic Pumps
Jetmatic Pumps

Number of units
1
3
3
16
3
3
2
2
3
2
5
5

Location
Brgy. Azpetia
Brgy. Magsaysay
Brgy. New Maug
Brgy. Poblacion
Brgy. Salimbogaon
Brgy. Salvacion
Brgy. San Joaquin
Brgy. San Jose
Brgy. San Martin
Brgy. San Pedro
Brgy. San Vicente
Brgy. Sta. Irene

Source: MPDO/MCWS.

Level I System
There are at least sixty two (62) existing Level l system in the Municipality of Prosperidad
which are being supplied by twenty six (26) shallow wells and thirty six (36) deep wells
Level I System
Municipality of Prosperidad, 2000
Shallow Well
Barangay
Aurora
La Caridad
La Perian
La Union
Las Navas
Magsaysay
Mapaga
Napo
San Joaquin
San Pedro
San Rafael
San Roque
San Salvador
San Vicente
Sta. Maria
Total

No.

1

No. of HH
Pop. Served

2
13

No. of HH
Pop. Served
365
258

2
2

128
74

2
2

86
196

5
1
4
1
2
36

302
21
100
120
216
1,866

No.

71

17
3
2
2

111
120
224
46

1

15

26

Deep Well

587

Source: MPDO.
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Other Water Sources
Other Water Sources
Municipality of Prosperidad, 2004

Barangay

Undeveloped
Spring

Aurora

Open Dug
Wells
2

La Perian

2

La Purisima

1

La Union

5

Las Navas

1

Libertad

1

Los Arcos

2

Mabuhay

5

Mapaga

2

1

Poblacion

1

San Lorenzo

7

San Martin

1

San Rafael

2

San Roque

1

San Vicente

3

Sta. Irene

2

Sta. Maria

1

Total

Rain
Collector

30

7

5

12

Source: MPDO

San Francisco Water District, Agusan del Sur
Service Connection Data
Total Services
- 5,106
Total Active
- 4,687
Total Metered
- 4,687
Total Billed
- 4,592
Population Served - 32,809
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Present Water Rates
Classification

Minimum

Commodity Charges

0-10

11-20

21-30

31-40

41-50

51 -UP

Domestic/ Government

151.00

16.80

18.95

21.30

23.75

26.50

Commercial/ Industrial

302.00

33.60

37.90

42.60

47.50

53.00

Commercial A

264.25

29.40

33.15

37.25

41.55

43.65

Commercial B

226.50

25.20

28.40

31.95

35.60

39.75

Commercial C

188.75

21.00

23.65

26.60

29.65

33.10

Bulk Sale

453.00

50.40

56.85

63.90

71.25

79.50

Source of Supply
Wells
Springs & Surface
water combination
Poblacion
Lapinigan
Total

0

1
1
1
3

(Karaos)
(Alegria)
(Ormaca)

Above-mentioned data were extracted from the Monthly Data Sheet (MDS) for the month ending
December 2009.
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San Luis, Agusan del Sur
Households With Access To Safe Water

Barangay

Number of
Households

Households with access
to safe water
Magnitude

Proportion

Anislagan

448

334

74.6

Balit

112

50

44.6

Baylo

205

158

77.1

Binicalan

604

57

9.4

Cecilia

171

64

37.4

Coalicion

259

187

72.2

Culi

168

74

44

Dimasalang

196

187

95.4

Don Alejandro

374

246

65.8

Don Pedro

57

35

61.4

Doña Flavia

455

454

99.8

Doña Maxima

222

214

96.4

Mahagsay

144

116

80.6

Mahapag

117

22

18.8

Mahayahay

155

4

2.6

Muritula

135

96

71.1

Nuevo Trabajo

268

202

75.4

Poblacion

289

218

75.4

Policarpo

83

3

3.6

San Isidro

135

135

100

San Pedro

129

76

58.9

Santa Ines

299

259

86.6

Santa Rita

42

0

0

Santiago

78

33

42.3

Wegguam
Total

57

47

82.5

5,202

3,271

62.9

Source: CBMS Survey 2005.
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Veruela, Agusan del Sur
Households Without Access To Safe Water

Barangay
Anitap
Bacay II
Binongan
Caigangan
Candiis
Del Monte
Don Mateo
Katipunan
La Fortuna
Limot
Magsaysay
Masayan
Poblacion
Sampaguita
San Gabriel
Santa Cruz
Santa Emelia
Sawagan
Sinobong
Sisimon
Total

Number of
Households
85
163
298
150
140
313
200
205
942
164
195
251
1,038
994
438
151
277
166
603
139
6,912

Households
without access
to safe water
65
114
72
93
98
160
97
104
403
111
42
87
223
166
235
71
151
74
136
55
2,557
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Compostela Valley
Details on Existing Level III Systems
Municipality

Compostela

Laak

Service
Providers
(Operating
Body)
Bagongon
WS
Compostel
a WS
C. Gabi
RWSMPC
Gabi WS
Mangayon
WS
Mapaca
WS
Maparat
WS
Osmeña
WS
San Jose
WS
San Miguel
WS
Siocon WS
Tamia WS
Municipal
Total
Kapatagan
WS
PoblacionAbellanida
WW
Poblacion
WS
Municipal
Total

Type of
Water
Source

Water Consumption
Water
Domestic
Consumption
Supply
(cu.m./day)
(%)

DW

32

100

DW

102

16

1

1

182

182

910

910

DW

273

71

1

1

588

588

2,940

2,940

DW
SP

59
144

100
100

1
1

1
1

176
286

176
286

880
1,430

880
1,430

DW

52

100

1

1

100

100

500

500

1

1

21

21

105

105

No. of Brgys. Served
Urban

DW

Rural

Total

1

1

Service Coverage
No. of Household
Served
Urban
Rural Total
75

No. of Population
Served
Urban
Rural Total

75

375

375

DW

35

100

1

1

105

105

525

525

DW

17

100

1

1

40

40

200

200

DW

60

100

1

1

115

115

575

575

DW
DW
DW/SP

50
61
886

100
100
81

1
1
10

1
1
12

100
120
1,138

100
120
1,908

500
600
5,690

500
600
9,540

1

1

129

129

645

645

2

DW

770

3,850

SP

165

100

1

1

220

220

1,100

1,100

DW

120

100

1

1

240

240

1,200

1,200

DW/SP

285

100

2

3

460

589

2,300

1

129
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2,945
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Mabini

Maco

Mawab

Maragusan

Cuambog
RWSA
Brgy.
Pindasan WS
Tagnanan
MARWSA
Municipal
Total
Langgam WS
Maco
Municipal
WS
Municipal
Total
ANUDECO
Concepcion
WSA
Malinawon
WS
Nuevo Iloco
WS
Nuevo Iloco
WSA
Municipal
Total
Coronobe
WS
Mapawa WS
MAWASCO
New Albay
WS
Municipal
Total

DW

88

100

1

1

198

198

990

990

DW

52

100

1

1

124

124

620

620

DW

45

100

1

1

85

85

425

425

DW

186

100

3

3

407

407

2,035

2,035

DW
DW

78
857

100
95

1
4

2

1
6

249
989

205

249
1,194

1,245
4,945

1,025

1,245
5,970

DW

935

96

5

2

7

1,238

205

1,443

6,190

1,025

7,215

DW/SP
DW

191
10

100
100

1

1
1

2
1

336

64
41

400
41

1,680

320
205

2,000
205

DW

36

100

1

1

69

69

345

345

DW/SP

12

100

1

1

22

22

110

110

DW

16

100

1

1

36

36

180

180

DW/SP

265

100

5

6

232

568

1,160

2,840

1

1

291

291

1,455

1,455

1

SP

336

1,680

SP
SP
SP

737

93

1

1
4
1

1
5
1

1,682

326
394
459

326
2,076
459

8,410

1,630
1,970
2,295

1,630
10,110
2,295

SP

737

93

1

7

8

1,682

1,470

3,152

8,140

7,350

15,490
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Monkayo

Montevista

Babag WS
Banlag MultiPurpose
Coop
Inambatan
WS
Jaguimitan
WS
Macopa WS
Monkayo
WW
Olaycon WS
Pasian WS
Salvacion
WS
Tubotubo
WS
Municipal
Total
LIWASA
New Visayas
RWSA
MWSMPSC
Prosperidad
WSA
Municipal
Total

DW
SP

56
76

100
100

DW

1
1

1
1

215
183

215
183

1,075
915

1,075
915

1

1

40

40

200

200

1

1

150

150

750

750

1

1
1

30

30
990

150

150
5,940

DW

52

100

DW
SP

18
658

100
100

SP
SP
DW

52
147
16

100
100
100

1
1
1

1
1
1

137
360
49

137
360
49

685
1,800
245

685
1,800
245

SP

60

100

1

1

187

187

935

935

1,134

100

1

9

10

990

1,351

2,341

4,950

6,755

11,705

SP
DW

19
170

100
100

1

1
2

1
3

44

26
116

26
160

220

130
580

130
800

SP
SP

225
65

68
100

1

1
1

388
65

388
65

1,940

1

325

1,940
325

DW/SP

508

84

2

4

6

432

207

639

2,160

1,035

3,195

DW/SP

1

990

4,950
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Nabunturan

Katipunan
WS
Mainit Dev’t
Coop
MASTODEC
O
New Dauis
WS
Antequera
WS
Cabidianan
WS
MABAWASA
Nabunturan
Water District
Municipal
Total

SP

1

SP
SP

1
73

100

DW
DW

27

100

DW

1
1

200
500

200
500

1,000
2,500

1,000
2,500

2

2

395

395

1,975

1,975

1

1

89

89

445

445

1

1

85

85

425

425

1

1

63

63

315

315

DW
DW/SP

99
1,282

100
90

1

1
6

1
7

1,921

192
594

162
2,515

9,605

960
2,970

960
12,575

DW/SP

1,480

91

2

13

15

2,421

1,618

4,039

12,105

8,090

20,195
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Batinao WS
Camanlanga
n WS
New Bataan CARUWASA
Inc.
KARWASA
MARWASA
Municipal
Total
Araibo WS
Remedios
Pantukan
Welborn
WWS
Tagdangua
RUWASA
Tambongon
WS
Municipal
Total
Provincial Total

DW
SP

111

19

1
1

1
1

SP

902

82

1

5

6

13
27
1,053

100
100
76

1

1
1
9

1
1
10

SP
DW

92

100

1
1

DW

85

100

DW

70

DW/SP

DW
DW
DW/SP

68
408

68
408

990

771

1,761

990

30
74
1,351

30
74
2,341

1
1

98
129

1

1

100

1

247

100

7,714

88

20

340
2,040

340
2,040

4,950

3,855

8,805

4,950

150
370
6,755

150
370
11,705

98
129

490
645

490
645

131

131

655

655

1

139

139

695

695

4

4

497

497

2,485

2,485

64

84

8,198

17,924

40,990

89,620

9,726

48,630

Source: Provincial Development and Physical Framework Plan/PW4SP, 2004.
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Details of Existing Level II Systems – Compostela Valley
Municipality

Compostela

Laak

Maco

Maragusan

Service Provider
(Operating Body
Ngan WS
Andap WS
Banbanon WS
Belmonte WS
Bullocan WS
Concepcion WS
Doña Josefa WS
Inacayan WS
Kibaguio WS
Kidawa WS
Kilagding WS
Langtud WS
Longanapan WS
Mangloy WS
Naga WS
New Bethlehem WS
San Antonio WS
Sto. Niño WS
Municipal Total
Manipongol WS
Bagong Silang WS
Lahi WS
Cambagang WS
Lahi WS
Mabugnao WS
Mahayahay WS
New Katipunan WS
New Man-ay WS
New Panay WS
Paloc WS
Pamintaran WS
Talian WS
Tandik WS
Tigbao WS
Tupas WS
Municipal Total

No. of Barangays
Served
Urban
Rural
Total
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
17
17
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
15
15

Service Coverage
No. of household
Served
Urban Rural Total
45
45
10
10
50
50
25
25
35
35
10
10
10
10
20
20
25
25
20
20
50
50
40
40
20
20
35
35
30
30
10
10
10
10
10
10
410
410
25
25
65
65
40
40
115
115
170
170
15
15
50
50
50
50
40
40
60
60
35
35
175
175
125
125
55
55
150
150
50
50
1,196 1,196

No. of Population
Served
Urban Rural Total
234
234
49
49
250
250
121
121
169
169
54
54
51
51
94
94
125
125
99
99
255
255
198
198
99
99
174
174
150
150
48
48
52
52
48
48
2,036 2,036
118
118
195
195
179
179
625
625
977
977
82
82
211
211
273
273
225
225
319
319
199
199
938
938
680
680
273
273
795
795
258
258
6,229 6,229
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Mawab

Monkayo

Bawani Spring Devt.
Salvacion WS
Saosao WSA
Sawangan Spring Devt.
Tuburan WS
Municipal Total
Awao WS
Baylo WS
Macopa WS
Mamunga WS
San Isidro WS
Casoon WS
Inambatan WS
Upper Libotong Upland WSA
Tubo-tubo WS
Upper Ulip WA
Municipal Total

1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
10

1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
10

60
75
75
90
25
325
230
185
55
10
15
20
200
25
170
110
1,020

60
75
75
90
25
325
230
185
55
10
15
20
200
25
170
110
1,020

321
348
337
450
124
1,580
1,128
849
241
46
68
92
975
114
819
437
4,769

321
348
337
450
124
1,580
1,128
849
241
46
68
92
975
114
819
437
4,769

Bankerohan Norte WSA

1

1

15

15

65

65

15
60
40
15
10
20
25
10
35
35
30
10
50
45
10
30
455
60
20
80
175
170
705
1,050
50
75
40
165
4,770

15
60
40
15
10
20
25
10
35
35
30
10
50
45
10
30
455
60
20
80
175
170
705
1,050

75
316
210
79
32
112
139
50
180
180
153
54
236
220
49
144
2,294
282
388
670
801
837
3,340
4,978
295
270
184
749
23,657

75
316
210
79
32
112
139
50
180
180
153
54
236
220
49
144
2,294
282
388
670
801
837
3,340
4,978
295
270
184
749
23,657

Bankerohan Sur WSA
1
1
Banglasan SAWASA
1
1
Banglasan WS
1
1
Camansi WS
1
1
Camantangan WS
1
1
Canidkid WS
1
1
Montevista
Concepcion WS
1
1
Dauman WS
1
1
Mayaon WS
1
1
Mayaon-Sitio Aslum WS
1
1
Mayaon-Sitio Magtaya WS
1
1
New Calape WWS
1
1
New Dalaguete WS
1
1
New Cebulan WS
1
1
Prosperidad Sawmill WS
1
1
Tapia WS
1
1
Municipal Total
16
16
Magsaysay WS
1
1
Nabunturan
San Roque WS
1
1
Municipal Total
2
2
Cogonon WS
1
1
New Bataan
Fatima WS
1
1
Panag WS
1
1
Municipal Total
3
3
Las Arenas WS
1
1
Pantukan
Fuentes WS
1
1
Tagugpo Ws
1
1
Municipal Total
3
3
Provincial Total
74
74
Source: Provincial Development and Physical Framework Plan/PW4SP, 2004
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Details of Level I Sources
Compostela Valley

Number of Safe Water Sources
Municipality

Compostela
Laak
Mabini
Maco
Maragusan
Mawab
Monkayo
Montevista
Nabunturan
New Bataan
Pantukan
Provincial
Total

Deep
Well

Shallow
Well

523
8
457
7
23
469
42
17
83
2

310
15
153
148

38
1,678

128
1,485

71
109
12
142
397

Covered/
Improved
Dug Well
6
1
1
1
11
24
2
143

189

Number of Unsafe Water Sources

Developed
Spring

Total

Shallow
Well

15
58
51
66
59
18
25
13
20
6

863
82
662
221
83
569
200
44
388
405

132
6
65
64

24
355

190
3,707

55
634

30
46
5
60
171

Covered/
Improved
Dug Well
2
1

5
11
2
61

82

Open
Dug
Well
10
49
74
85

Undeveloped
Spring

112
162
22
240
3

10
86
50
64
190
20
106
24
30
6

757

8
594

Served by Safe Source
Number of Household
Number of Population

Rain
Water
Collector

Total

Urban

Rural

Total

Urban

Rural

Total

192
62
59
40
25
102
84
278
18

154
333
252
272
230
192
427
137
669
198

854
49
1,857
512
52
652
30
42
235

3,877
1,142
1,235
2,831
1,186
786
1,129
437
1,549
1,380

4,731
1,191
3,092
3,343
1,238
1,438
1,159
479
1,784
1,380

4,279
245
9,503
2,601
267
3,089
114
212
1,107

19,783
5,704
5,883
14,004
6,262
3,781
5,096
2,211
7,229
6,831

24,061
5,948
15,386
16,605
6,529
6,869
5,211
2,4213
8,336
6,831

860

63
2,927

792
5,074

1,229
16,782

2,020
21,856

3,575
24,990

5,776
82,560

9,352
107,550

Source: Provincial Development and Physical Framework Plan/PW4SP, 2004.
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APPENDIX 4: MATERIALS RECOVERY FACILITIES
Materials Recovery Facilities of Compostela Valley
(Reported by NSWMC as of 4th Quarter of 2009)
Brgy Aurora, Compostela
Brgy Bagongon, Compostela
Brgy Gabi, Compostela
Brgy Lagab, Compostela
Brgy Mangayon, Compostela
Brgy Mapaca, Compostela
Brgy Maparat, Compostela
Brgy New Alegria, Compostela
Brgy Ngan, Compostela
Brgy Osmena, Compostela
Brgy Panansalan, Compostela
Brgy Poblacion, Compostela
Brgy San Jose, Compostela
Brgy San Miguel, Compostela
Brgy Siocon, Compostela
Brgy Tamia, Compostela
Brgy Andap, Laak
Brgy Banbanon, Laak
Brgy Kapatagan, Laak
Brgy Kilagding, Laak
Brgy Kiokmay, Laak
Brgy Mangley, Laak
Brgy Anislagan, Maco
Brgy Binuangan, Maco
Brgy Concepcion, Maco
Brgy Dumlan, Maco
Brgy Elizalde (MRF 1), Maco
Brgy Elizalde (MRF 2), Maco
Brgy Elizalde (MRF 3), Maco
Brgy Elizalde (MRF 4), Maco
Brgy Elizalde (MRF 5), Maco
Brgy Elizalde (MRF 6), Maco
Brgy Elizalde (MRF 7), Maco
Brgy Hijo (MRF 1), Maco
Brgy Hijo (MRF 2), Maco
Brgy Hijo (MRF 3), Maco
Brgy Hijo (MRF 4), Maco
Brgy Hijo (MRF 5), Maco
Brgy Lumatad, Maco
Brgy San Roque, Maco
Brgy Taglawig Maco
MD Rio Vista Agri-Ventures (MRF 1), Brgy Pangi, Maco
MD Rio Vista Agri-Ventures (MRF 2), Brgy Pangi, Maco
Brgy Bagong Silang, Maragusan
Brgy Bahi, Maragusan
Brgy Cambagang, Maragusan
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Brgy Coronobe, Maragusan
Brgy Lahi, Maragusan
Brgy Mabugnao, Maragusan
Brgy Magcagong, Maragusan
Brgy Mahayahay, Maragusan
Brgy Mapawa, Maragusan
Brgy Maragusan Poblacion (Public Market), Maragusan
Brgy Mauswagon, Maragusan
Brgy New Albay, Maragusan
Brgy New Katipunan, Maragusan
Brgy New Manay, Maragusan
Brgy New Panay, Maragusan
Brgy Paloc, Maragusan
Brgy Pamintaran, Maragusan
Brgy Parasanun, Maragusan
Brgy Talian, Maragusan
Brgy Tandik, Maragusan
Brgy Tigbao, Maragusan
Brgy Tupaz, Maragusan
Mansaka Village, Maragusan
MCES Campus, Maragusan
MNHS Campus, Maragusan
Purok Agwakan, Maragusan
Purok Almasiga, Maragusan
Purok Apitong, Maragusan
Purok Avocado, Maragusan
Purok Caimito, Maragusan
Purok Camansi, Maragusan
Purok Lawaan, Maragusan
Purok Mahogany, Maragusan
Purok Nangka, Maragusan
Purok Narra, Maragusan
Purok Santol, Maragusan
Purok Talisay, Maragusan
Purok Zambag, Maragusan
Sentro Canlawig, Maragusan
Sr. Victoria Ombleron School, Maragusan
Waste Redemption Center, Brgy Mapawa, Maragusan
Brgy Andili, Mawab
Brgy Bawani, Mawab
Brgy Concepcion, Mawab
Brgy Malinawon, Mawab
Brgy New Visayas, Mawab
Brgy Nuevo Iloco, Mawab
Brgy Salvacion, Mawab
Brgy Sao-sao, Mawab
Brgy Sawangan, Mawab
Brgy tuburan, Mawab
MD Alta Vista, Brgy Poblacion, Mawab
Bgry Mamunga, Monkayo
Brgy Awao, Monkayo
Brgy Babag, Monkayo
Brgy Banlag, Monkayo
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Brgy Baylo, Monkayo
Brgy Casoon, Monkayo
Brgy Haguimitan, Monkayo
Brgy Inambatan, Monkayo
Brgy Macopa, Monkayo
Brgy Mt. Diwata, Monkayo
Brgy Naboc, Monkayo
Brgy Olaycon, Monkayo
Brgy Pasian, Monkayo
Brgy Poblacion, Monkayo
Brgy Poblacion (MRF 2), Monkayo
Brgy Poblacion (MRF 3), Monkayo
Brgy Poblacion (MRF 4), Monkayo
Brgy Poblacion (MRF 5), Monkayo
Brgy Poblacion (MRF 6), Monkayo
Brgy Poblacion (MRF 7), Monkayo
Brgy Poblacion (MRF 8), Monkayo
Brgy Rizal, Monkayo
Brgy Salvacion, Monkayo
Brgy San Isidro, Monkayo
Brgy San Jose, Monkayo
Brgy Tubo-tubo, Monkayo
Brgy Union, Monkayo
Brgy Upper Ulip, Monkayo
Purok Bituing Marikit, Sitio Kawag, Brgy Baon Monkayo
Sitio Australia, Brgy Diwata, Monkayo
Sitio Busay, Brgy Diwata, Monkayo
Brgy Banagbanag, Montevista
Brgy Bankerohan North, Montevista
Brgy Bankerohan Sur, Montevista
Brgy Camantangan, Montevista
Brgy Concepcion, Montevista
Brgy Dauman, Montevista
Brgy Kamansi, Montevista
Brgy Kanidkid, Montevista
Brgy Libanon, Montevista
Brgy Linoan, Montevista
Brgy Mayaon, Montevista
Brgy New Calape, Montevista
Brgy New Dalaguit, Montevista
Brgy New Sibulan, Montevista
Brgy New Visayas, Montevista
Brgy Prosperidad, Montevista
Brgy Tapia, Montevista
MRF 1, Brgy Banglasan, Montevista
MRF 1, Brgy San Jose (Poblacion), Montevista
MRF 1, Brgy San Jose (Poblacion), Montevista
MRF 1, Brgy San Vicente, Montevista
MRF 10, Brgy San Jose (Poblacion), Montevista
MRF 11, Brgy San Jose (Poblacion), Montevista
MRF 12, Brgy San Jose (Poblacion), Montevista
MRF 13, Brgy San Jose (Poblacion), Montevista
MRF 14, Brgy San Jose (Poblacion), Montevista
MRF 15, Brgy San Jose (Poblacion), Montevista
TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

323

MRF 2, Brgy Banglasan, Montevista
MRF 2, Brgy San Jose (Poblacion), Montevista
MRF 2, Brgy San Vicente, Montevista
MRF 3, Brgy Banglasan Montevista
MRF 3, Brgy San Jose (Poblacion), Montevista
MRF 4, Brgy San Jose (Poblacion), Montevista
MRF 5, Brgy San Jose (Poblacion), Montevista
MRF 6, Brgy San Jose (Poblacion), Montevista
MRF 7, Brgy San Jose (Poblacion), Montevista
MRF 8, Brgy San Jose (Poblacion), Montevista
MRF 9, Brgy San Jose (Poblacion), Montevista
Brgy Mipangi, Nabunturan
Brgy new Sibungan, Nabunturan
Brgy Poblacion, Nabunturan
Brgy San Roque, Nabunturan
Brgy Sasa, Nabunturan
Brgy Sta Maria, Nabunturan
Brgy Tagnocon, Nabunturan
MD Nabunturan Agri-Ventures, Brgy Cabidianan, Nabunturan
MD Organic Farm Inc, Brgy Nueva Visayas, Nabunturan
Ogao (MRF 1), Nabunturan
Ogao (MRF 2), Nabunturan
Ogao (MRF 3), Nabunturan
Purok2, Brgy Linda, Nabunturan
Market MRF 1, New Bataan
Market MRF 2, New Bataan
Market MRF 3, New Bataan
Market MRF 4, New Bataan
Market MRF 5, New Bataan
Maso office, P-4ABrgy Poblacion, New Bataan
Brgy Arabo, Pantukan
Brgy Fuentes, Pantukan
Brgy Kingking, Pantukan
Brgy Las Arenas, Pantukan
Brgy Magnaga, Pantukan
Brgy Matiao, Pantukan
Brgy Napnapan, Pantukan
Brgy Tagdangos, Pantukan
Brgy Tagugpo, Pantukan
Brgy Tambongon, Pantukan
MD Isalon Organic Bananas Agri-Ventures, Prk 2, Brgy Pantukan
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Materials Recovery Facilities of Agusan Towns within the Agusan River Basin
(Reported by NSWMC as of 4th Quarter of 2009)
Agusan del Norte
Brgy Poblacion 3, Buenavista
9th St., Purok 6, Brgy JP Rizal, Butuan City
Brgy Agao, Butuan City
Brgy Ambago, Butuan City
Brgy Doongan, Butuan City
Brgy Buhangin, Butuan City
Brgy Baan Riverside, Butuan City
Brgy Pianing, Butuan City
Brgy Tandang Sora, Butuan City
Brgy Tiniwisan, Butuan City
Brgy Libertad, Butuan City
Brgy Taguibo, Butuan City
Butuan City Airport, Bancasi, Butuan City
Los Angeles, Butuan City
Marcus Calo, Butuan City
Montilla Blvd. cor Cancer St., Butuan City
Montilla Blvd. Cor Libr St., Butuan City
Montilla Blvd. cor Taurus St., Butuan City
Montilla Blvd. Cor Virgo St., Butuan City
Montilla Blvd. cor. Aquarius St. Butuan City
P Burgos Extension, Brgy Tandang Sora, Butuan City
Pangabugan, Butuan City
Purok 2, Brgy Baan Riverside, Butuan City
Asis St.,Cabadbaran
Brgy. 6,Cabadbaran
Brgy Buhang, Magallanes
Brgy Caloc-an, Magallanes
Brgy Gucasaro, Magallanes
Brgy Marcos, Magallanes
Brgy Poblacion, Magallanes
Brgy Rosario, Magallanes
Brgy Sto Nino, Magallanes
Brgy Taot-oa, Magallanes
Agusan del Sur
Brgy Awa, Prosperidad
Sta Irene, Prosperidad
Bayugan 3 (MRF 1), Rosario
Bayugan 3 (MRF 2), Rosario
Bayugan 3 (MRF 3), Rosario
Bayugan 3 (MRF 4), Rosario
Bayugan 3 (MRF 5), Rosario
Bayugan 3 (MRF 6), Rosario
Tinbayagan (MRF 1), Rosario
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Tinbayagan (MRF 2), Rosario
Tinbayagan (MRF 3), Rosario
Tinbayagan (MRF 4), Rosario
Brgy Pisaan, San Francisco
Brgy Nuevo, San Luis
Brgy Santa Ines, San Luis
Brgy Angas (MRF 1), Santa Josefa
Brgy Angas (MRF 2), Santa Josefa
Brgy Angas (MRF 3), Santa Josefa
Brgy Angas (MRF 4), Santa Josefa
Brgy Angas (MRF 5), Santa Josefa
Brgy Angas (MRF 6), Santa Josefa
Brgy Angas (MRF 7), Santa Josefa
Purok 1, Brgy Poblacion, Santa Josefa
Purok 10, Brgy Poblacion, Santa Josefa
Purok 11, Brgy Poblacion, Santa Josefa
Purok 2, Brgy Poblacion, Santa Josefa
Purok 3, Brgy Poblacion, Santa Josefa
Purok 4, Brgy Poblacion, Santa Josefa
Purok 5, Brgy Poblacion, Santa Josefa
Purok 6, Brgy Poblacion, Santa Josefa
Purok 7, Brgy Poblacion, Santa Josefa
Purok 8, Brgy Poblacion, Santa Josefa
Purok 9, Brgy Poblacion, Santa Josefa
Tapaz (MRF 1), Santa Josefa
Tapaz (MRF 2), Santa Josefa
Tapaz (MRF 3), Santa Josefa
Tapaz (MRF 4), Santa Josefa
Tapaz (MRF 5), Santa Josefa
Tapaz (MRF 6), Santa Josefa
Tapaz (MRF 7), Santa Josefa
Tapaz (MRF 8), Santa Josefa
Tapaz (MRF 9), Santa Josefa
Tapaz (MRF 10), Santa Josefa
Brgy Afga, Sibagat
Brgy El Rio, Sibagat
Brgy Ilihan, Sibagat
Brgy Mahayahag,
Brgy San Vicente,
Brgy Sinai, Sibagat
Brgy Tabon-tabon,
Brgy San Agustin, Talacogon
Brgy Cebolin, Trento
Brgy Cuevas, Trento
Brgy Langkilaan, Trento
Brgy New Visayas, Trento
Brgy Pangyan, Trento
Brgy San Ignacio, Trento
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Brgy San Isidro, Trento
Brgy San Roque, Trento
Brgy Sta Maria, Trento
Brgy Tuleda, Trento
Divisoria, Brgy Langkilaan, Trento
Maiton, Brgy Langkilaan,Trento
MRF 36, Brgy, Trento
MRF 37, Brgy, Trento
MRF 50, Brgy, Trento
MRF 51, Brgy, Trento
MRF 52, Brgy, Trento
MRF 53, Brgy, Trento
MRF 54, Brgy, Trento
Poblacion, Brgy Basa, Trento
Purok 1, Brgy Kapatungan, Trento
Purok 1, Brgy Manat, Trento
Purok 1, Brgy Poblacion (3 units), Trento
Purok 1, Brgy Pulang Lupa, Trento
Purok 1, Brgy Salvacion, Trento
Purok 10, Brgy Poblacion (1 unit), Trento
Purok 10, Brgy Pulang Lupa, Trento
Purok 11, Brgy Poblacion (2 units), Trento
Purok 13, Brgy Poblacion (1 unit), Trento
Purok 14, Brgy Poblacion (3 units), Trento
Purok 2, Brgy Kapatungan, Trento
Purok 2, Brgy Poblacion (2 units), Trento
Purok 2, Brgy Pulang Lupa, Trento
Purok 2, Brgy Salvacion, Trento
Purok 3, Brgy Kapatungan, Trento
Purok 3, Brgy Manat, Trento
Purok 3, Brgy Poblacion (2 units), Trento
Purok 3, Brgy Salvacion, Trento
Purok 4, Brgy Kapatungan, Trento
Purok 4, Brgy Manat, Trento
Purok 4, Brgy Poblacion (3 units), Trento
Purok 4, Brgy Pulang Lupa, Trento
Purok 4, Brgy Salvacion, Trento
Purok 5, Brgy Kapatungan, Trento
Purok 5, Brgy Poblacion (3 units), Trento
Purok 5, Brgy Salvacion, Trento
Purok 6, Brgy Poblacion (1 unit), Trento
Purok 6, Brgy Salvacion, Trento
Purok 7, Brgy Poblacion (3 units), Trento
Purok 7, Brgy Pulang Lupa, Trento
Purok 8, Brgy Poblacion (1 unit), Trento
Sitio Igang, Brgy Basa, Trento
SitioAntonio, Brgy Kapatungan, Trento
Tudela Dam, Brgy Tuleda, Trento
Brgy Poblacion (Central MRF), Veruela
Brgy Sinubong, Veruela
La Fortuna (MRF 1), Veruela
La Fortuna (MRF 2), Veruela
La Fortuna (MRF 3), Veruela
La Fortuna (MRF 4), Veruela
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La Fortuna (MRF 5), Veruela
Limot (MRF 1), Veruela
Limot (MRF 2), Veruela
Limot (MRF 3), Veruela
Limot (MRF 4), Veruela
Limot (MRF 5), Veruela
Limot (MRF 6), Veruela
Limot (MRF 7), Veruela
Limot (MRF 8), Veruela
Masaya (MRF 1), Veruela
Masaya (MRF 2), Veruela
Masaya (MRF 3), Veruela
Masaya (MRF 4), Veruela
Sagawan (MRF 1), Veruela
Sagawan (MRF 2), Veruela
Sagawan (MRF 3), Veruela
San Gabriel (MRF 1), Veruela
San Gabriel (MRF 2), Veruela
San Gabriel (MRF 3), Veruela
San Gabriel (MRF 4), Veruela
San Gabriel (MRF 5), Veruela
Sta Cruz (MRF 1), Veruela
Sta Cruz (MRF 2), Veruela
Sta Cruz (MRF 3), Veruela
Sta Cruz (MRF 4), Veruela
Sta Emelia (MRF 1), Veruela
Sta Emelia (MRF 2), Veruela
Sta Emelia (MRF 3), Veruela
Sta Emelia (MRF 4), Veruela
Sta Emelia (MRF 5), Veruela
Sta Emelia (MRF 6), Veruela
Sta Emelia (MRF 7), Veruela
Sta Emelia (MRF 8), Veruela
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APPENDIX 5: WATER QUALITY MONITORING DATA
Compilation of EMB Region XI Water Quality Monitoring Data for Agusan River
DO (mg/L)
Q2 2004

Q4 2004

Q1 2005

Q3 2005

Q1 2006

Q4 2006

Q1 2008

Q3 2008

1

7.6

8.00

7.80

7.70

7.20

6.00

7.20

7.20

2

7.9

5.80

8.30

8.80

6.50

5.30

6.80

6.80

3

7.7

7.50

7.50

8.10

7.90

6.10

7.20

7.20

4

7.1

6.80

7.90

7.50

7.10

6.00

7.20

6.90

5

7.7

6.80

7.90

6.30

7.80

7.60

8.00

8.00

6

6.8

6.60

7.00

5.30

7.10

5.30

7.20

6.90

7

6.6

6.20

7.40

5.50
BOD (mg/L)

7.20

5.80

7.20

7.10

Q2 2004

Q4 2004

Q1 2005

Q3 2005

Q1 2006

Q4 2006

Q1 2008

Q3 2008

1

0.5

0.50

0.80

1.40

0.80

1.10

0.80

1.00

2

0.4

1.60

0.50

0.70

1.90

1.20

0.90

0.80

3

0.2

0.60

1.20

1.30

0.50

1.30

0.40

0.80

4

0.4

1.00

0.60

1.40

1.00

1.10

0.80

1.10

5

0.1

1.40

0.80

1.70

0.60

0.60

0.50

0.50

6

0.3

1.20

1.00

2.20

1.10

1.30

0.8

1.10

7

0.4

1.60

1.00

2.00

1.00

1.20

0.8

0.50

pH
Q2 2004

Q4 2004

Q1 2005

Q3 2005

Q1 2006

Q4 2006

Q1 2008

1

7.4

8.00

7.70

7.70

8.20

7.20

7.80

2

7.8

7.50

7.70

7.60

7.90

7.20

7.70

3

8.2

7.70

7.90

7.70

8.60

7.50

7.60

4

7.7

7.20

7.80

7.70

8.00

7.40

7.70

5

8.0

7.40

7.90

7.60

7.80

8.20

8.20

6

7.7

7.50

7.60

7.40

7.10

7.40

7.90

7

7.5

7.40

7.70

7.50

7.20

7.50

7.80

Color (PCU)
1

Q2 2004

Q4 2004

Q1 2005

Q3 2005

Q1 2006

Q4 2006

Q1 2008

50.0

5.0

10.0

7.0

ndl

7.0

1.0

2

7.0

5.0

1.0

3.0

ndl

7.0

1.0

3

35.0

20.0

50.0

20.0

ndl

7.0

1.0

4

35.0

20.0

10.0

7.0

ndl

7.0

1.0

5

25.0

20.0

50.0

7.0

1.0

5.0

1.0

6

35.0

20.0

15.0

10.0

1.0

7.0

1.0

7

100.0

20.0

15.0

7.0

1.0

7.0

1.0
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TSS
Q2 2004

Q4 2004

Q3 2005

Q1 2006

Q4 2006

Q1 2008

1

114.0

51.0

20.0

35.0

253.0

74.0

2

48.0

56.0

8.0

16.0

252.0

76.0

3

88.0

258.0

36.0

7.0

242.0

71.0

4

105.0

143.0

21.0

67.0

246.0

78.0

5

96.0

943.0

1994.0

35.0

128.0

60.0

6

151.0

3613.0

111.0

24.0

228.0

76.0

7

420.0

256.0

17.0

65.0

226.0

71.0

TDS
Q2 2004

Q1 2005

Q3 2005

Q4 2006

Q1 2008

1

211.0

203

247

108

233

2

216.0

262

269

116

223

3

123.0

145

154

136

247

4

239.0

279

318

137

219

5

162.0

184

618

102

164

6

195.0

222

221

115

229

7

287.0

433

439

127

240

Temperature
Q2 2004

Q4 2004

Q1 2005

Q3 2005

Q1 2006

Q4 2006

Q1 2008

1

27.0

24.0

25.0

28.0

23.0

26.0

25.0

2

29.0

24.0

26.0

28.0

25.0

26.0

25.0

3

30.0

24.0

27.0

28.0

25.0

26.0

25.0

4

30.0

26.0

28.0

32.0

25.0

26.0

25.0

5

26.0

24.0

24.0

28.0

25.0

24.0

25.0

6

30.0

26.0

25.0

30.0

26.0

26.0

25.0

7

29.0

26.0

25.0

32.0

26.0

26.0

25.0

TA No. 7258-PHI: Agusan River Basin Integrated Water Resources Management Project – FR – Vol. 1

330

Compilation of MGB Region XI Water Quality Monitoring Data
September, 2000
1
2
3
4
5
February, 2001
1
2
3
4
5
6
7
8
July, 2002
1
2
3
4
5
6
7
December, 2003
1
2
3
4
5
6
7
8
9
November, 2004
1
2
3
4
5
6
7
8
9

pH
9.5
8.5
9
8.5
8
pH
9
8.1
8.1
8.2
7.5
8.2
8.4
8.1
pH
8.6
7.5
7.6
7.6
7.3
7.1
7.2
pH
8
8.1
7.5
7
6.9
6.4
6.5
7.1
7.8
pH
7.8
9.2
8.3
8.2
8.3
8.2
8.4
8
8.3

Cu (mg/L)
0.1151
<0.1000
<0.1000
<0.1000
<0.1000
Cu (mg/L)
<0.0500
0.1765
<0.0500
<0.0500
<0.0500
<0.0500
<0.0500
<0.0500
Cu (mg/L)
0.0793
<0.0200
0.6342
<0.0200
<0.0200
0.0215
<0.0200
Cu (mg/L)
0.21
0.26
0.85
<0.02
0.49
0.03
0.05
0.04
0.04
Cu (mg/L)
0.06
1.28
0.09
<0.02
0.07
0.03
0.03
<0.02
<0.02

Pb (mg/L)
0.2276
0.0641
<0.500
<0.500
<0.500
Pb (mg/L)
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
Pb (mg/L)
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
<0.100
Pb (mg/L)
<0.10
0.27
0.52
<0.10
0.28
<0.10
<0.10
<0.10
<0.10
Pb (mg/L)
<0.10
1.07
0.26
<0.10
0.2
<0.10
<0.10
<0.10
<0.10

Cd (mg/L)
<0.0500
<0.0500
<0.0500
<0.0500
<0.0500
Cd (mg/L)
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
Cd (mg/L)
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
Cd (mg/L)
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
<0.0200
Cd (mg/L)
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

Hg (mg/L)
2.6
0.0004
0.0295
0.0293
0.0024
Hg (mg/L)
0.3203
0.2792
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
<0.0002
Hg (mg/L)
0.00168
<0.0002
0.4465
<0.0002
0.00029
<0.0002
<0.0002
Hg (mg/L)
0.141
0.128
1.05
0.007
0.54
0.03
0.08
0.03
<0.001
Hg (mg/L)
0.09
1.8
0.23
0.002
0.08
0.05
0.05
0.004
<0.001
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May, 2005
1
2
3
4
5
6
7
8
9
April, 2006
1
2
3
4
5
6
7
8
9
July, 2008
1
2
3
4
5
6
7
8
9
May, 2009
1
2
3
4
5
6
7
8
9

pH
7
9
8
7
8
8
8
8
7
pH
8.1
8.2
8.6
7.3
8
8.3
8.3
8.5
7.9
pH
9.2
9.1
9.1
9.1
9
9.3
9.3
9.2
8.8
pH
7.3
6.9
7.4
7.1
7.5
8.1
7.6
5.7
6.3

Cu (mg/L)
0.04
1.08
0.43
<0.02
0.35
0.06
0.06
0.04
0.03
Cu (mg/L)
0.13
0.12
1.12
0.02
0.35
0.03
0.02
0.02
0.04
Cu (mg/L)
0.26
0.6
<0.02
0.18
0.12
<0.02
<0.02
0.03
0.098
Cu (mg/L)
0.26
0.28
0.31
<0.02
0.21
<0.02
<0.02
<0.02
<0.02

Pb (mg/L)
<0.10
0.75
1.14
<0.10
0.89
0.19
0.14
<0.10
<0.10
Pb (mg/L)
Pb (mg/L)
<0.01
0.26
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
Pb (mg/L)
<0.01
0.139
<0.01
<0.01
0.013
<0.01
<0.01
<0.01
<0.01

Cd (mg/L)
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
Cd (mg/L)
Cd (mg/L)
Cd (mg/L)
-

Hg (mg/L)
0.01
0.004
0.19
0.001
0.13
0.01
0.026
0.013
0.001
Hg (mg/L)
0.041
0.042
0.049
0.022
0.044
0.034
0.023
0.02
0.013
Hg (mg/L)
0.103
0.686
<0.001
0.058
0.042
0.005
0.006
0.006
0.003
Hg (mg/L)
0.11
0.27
0.45
<0.001
0.21
0.004
0.01
0.01
<0.001

*Items in red exceeded permissible level in DAO 34.
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APPENDIX 6: HEALTH EFFECTS OF MERCURY, LEAD AND CYANIDE IN
SURFACE WATER
Gold mining is the extraction of gold from beneath the earth’s surface. The mining
industry has been statistically proven to be one of the most environmentally destructive
industries on the planet, instigating adverse effects to the environment which include
accumulation of solid wastes, polluted air, threatened natural areas and pollution of nearby
water resources.
The discovery of gold in the mountain ranges of Mt. Diwata in Compostela Valley,
Mindanao, triggered a gold rush to about 800 hectares, considered as the largest small scale
gold-processing operation in the Philippines. Within a few years, the mountain became
populated with about 200,000 persons. The inhabitants of the mining village in Diwalwal
make their living by extracting gold. Initially, mining was undertaken through the use of
simple hand tools and selection of high-grade ore. Rock breaking was normally carried out
through the use of iron moils and sledgehammers. Today, however, the predominant mining
method in Diwalwal has evolved into a semi-mechanized and planned system, and the
method of mineral processing has transformed from simple panning to ball milling to the
current practice of mercury amalgamation and/or Carbon-in-Pulp (CIP) technology.
Amalgamation tailings—residue from the process of separating the gold from the ore—
placed in nylon sacks are usually stored along the mountain slopes which eventually
outpours into creeks and tributaries. Worse, there are instances that amalgamated tailings
are dumped directly into the creeks and tributaries. Hence, elevated quantities of heavy
metals such as mercury, cyanide and lead are observed in the Agusan River and its
tributaries.
a. Health Impacts of Mercury Pollution
Mercury was detected as a major water pollutant due to small-scale mining since it is
the main agent used to separate the gold from the mined ore via the amalgamation
processing method. After the ore is crushed and sifted, it is combined with mercury, which
bonds with the gold to form a dense amalgam or "cake." Miners then heat this cake to distil—
or simply burn off—the mercury, leaving behind a gold nugget. Annually, 17-18 tons of
mercury is consumed in the gold processing from ores. The inhabitants in the mining area
may get exposed to mercury through inhalation, absorption by the skin and intake of foods
loaded with mercury.
The practice of blow-torching (burning off) the amalgam in open vessels has caused
air pollution due to the release of mercury as vapor. Mercury vapors when absorbed through
the lungs may result to tremors; emotional changes (e.g., mood swings, irritability,
nervousness, excessive shyness); insomnia; neuromuscular changes (such as weakness,
muscle atrophy, twitching); headaches; disturbances in sensations; changes in nerve
responses; performance deficits on tests of cognitive function. At higher exposures there
may be damage to the kidneys, gastrointestinal tract, the nervous system, respiratory failure
and death.
Direct amalgamation of ground ore without prior gravity concentration and the use of
excessive quantities of mercury have entailed contamination of waterways due to discharge
of tailings laden with inorganic mercury. The human bodies, especially those belonging in the
“non-sensitive population”, can naturally eliminate small amounts of due to consumption of
fishes and shellfish. Chronic exposure to mercury, however, is known to lead to neurological
disorders that include blurred vision, tremors, memory loss, and intellectual impairment.
Fetuses, infants, and children may suffer from impaired neurological development upon
exposure to mercury. The 2001 study of UNIDO-MGB revealed that 36 out of 55 ball-mill
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worker respondents and 35 out of the 41 amalgam smelter respondents were found positive
of chronic mercury intoxication. The respondents reported about fatigue, tremor, memory
problems, restlessness, loss of weight, metallic taste and sleeping disturbances. The experts
found intentional tremor, mainly fine tremor of eye lids, lips and fingers, ataxia, hyperreflexia
and sensory disturbances as well as a bluish discoloration of the gums. In addition,
symptoms of mercury poisoning may include: impairment of the peripheral vision;
disturbances in sensations ("pins and needles" feelings, usually in the hands, feet, and
around the mouth); lack of coordination of movements; impairment of speech, hearing,
walking; and muscle weakness.
b. Health Impacts of Cyanide Pollution
Aside from amalgamation, gold can also be processed using the CIP method. This
method can process the slurry produced by amalgamation or the milled ore coming from the
rod and ball mills directly. CIP is not used widely in small-scale mining, however, because of
the high investment that it requires.
The process starts as the gold-containing rock is ground up and mixed with water.
Gold is leached from the rest of the rock by reacting it with cyanide and oxygen. The gold is
then removed from the solution by adsorbing it onto the surface of activated carbon. Most of
the impurities are left behind in the solution. Gold is stripped off the carbon by mixing it with
NaCN and NaOH at 110OC forming a new solution of cyanide and gold. The gold is then
converted back to elemental gold following electrolysis reactions. The pure gold is remelted
and poured into moulds to make ingots.
Workers at gold mining operations can be exposed to cyanide during the heap
leaching or tank extraction process. Severe breathing difficulties develop when cyanide is
inhaled, swallowed or absorbed through the skin. It blocks the absorption of oxygen by cells,
causing suffocation. Exposure to high levels of cyanide harms the brain and heart, and may
cause coma and death. Exposure to very low concentration of cyanide may result in
breathing difficulties, heart pains, vomiting, blood changes, headaches, and enlargement of
the thyroid gland and cause cancer in people or animals.
A rice-grain sized dose of cyanide can be fatal to humans; cyanide concentrations of
1 microgram (one-millionth of a gram) per liter of water can be fatal to fish.
c. Health Impacts of Lead Pollution
Lead and other heavy metals maybe released into the environment during cyanide
leaching. Also, when the rock disturbed by mines is exposed to rain and air for the first time,
the newly exposed rock can contain sulfides that will react with oxygen to make sulfuric acid.
This sulfuric acid also frees heavy metals like lead which are harmful to people and fish even
at low concentrations.
A human body cannot tell the difference between lead and calcium, which means that
lead is absorbed into the bones where it can collect for a lifetime. Chronic effects are often
attributed to low exposures over a long period of time. Symptoms include excessive
tiredness, nervous irritability, fine tremors, and numbness. Because these symptoms are
common to a variety of health problems, they can easily be overlooked. Moreover, children
under 6 face special hazards. Because their bodies are developing rapidly, even exposure to
low levels of lead can have permanent effects, including nervous system and kidney
damage, and decreased muscle and bone growth. Overexposure to lead can cause learning
disabilities.
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During the second quarter of 2010, Nigeria was reported to have had an outbreak of
lead poisoning linked to an illegal gold mining in northern Nigeria that left 163 dead, including
more than 100 children.
References:
http://www.businessinsider.com/gold-mania-turns-deadly-as-111-children-die-of-leadpoisoning-in-nigeria-2010-6#ixzz0s7nPMqV6
http://www.chem.unep.ch/mercury/2001-gov-sub/sub82govatt1.pdf
http://www.brilliantearth.com/gold-mining-environment/
http://www.mercuryanswers.org/health.htm
http://www.epa.gov/mercury/effects.htm
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APPENDIX 7: WATER QUALITY ASSESSMENT REPORTS ON NABOC RIVER
(A) FOR CY 2009
Republic of the Philippines
Department of Environment and Natural Resources
ENVIRONMENTAL MANAGEMENT BUREAU
REGION XI, DAVAO CITY
WATER QUALITY ASSESSMENT REPORT
(CY 2009)
NABOC RIVER
Naboc River is located in the North-East part of Monkayo, Compostela Valley Province. It
originates from the uppermost slope of Mt. Diwata and from various tributaries particularly
Busay, Balite and Buenas-Tinago creeks. It passes through the barangays of Naboc, Tubotubo, Babag and Mamunga, all of which are noted to be agricultural settlements. It finally
empties to Agusan River.
The river is primarily used for agricultural purposes. An ogee-shaped dam is constructed at
Brgy. Naboc by NIA to irrigate the ricefileds within the area. It also functions as a channel for
effluents of some illegal mining activities in the area. Panning activities also exist in the river.
Naboc River is classified as Class C water
Monitoring Stations
There were five (5) sampling stations identified as shown in the map below.
Sta.1 – Mouth of Naboc River
Sta.2 – At the foot of Naboc Bridge
Sta.3 – At Naboc River, foot of NIA Dam
Sta.4 - At Naboc River, approx. 50 meters upstream
from the confluence of Naboc River and
Tabaka River
Sta. 5 –At Tabaka River, approx. 50 meters upstream
from the confluence of Naboc River and Tabaka River
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Interpretation of Data
The parameters monitored are Color, Temperature, pH, Dissolved Oxygen (DO),
Biochemical Oxygen Demand (BOD), Total Suspended Solids (TSS), Cyanide (using Field
Test Kit) and Mercury. The frequency of monitoring is quarterly.
Average values for Color, pH, Temperature, Dissolved Oxygen and Biochemical Oxygen
Demand are within the water quality criteria for Class C waters except for Cyanide and
Mercury as prescribed in Table 1, Section 69 of DAO 34. Total Suspended Solids range from
1 mg/L – 9,423 mg/L. For Class C water, there is no numerical water quality criterion for
TSS. Summary of Results is shown below.
Parameter
Color
Temperature C
pH
Dissolved Oxygen
BOD (5-day), mg/L
Cyanide, mg/L (Field Test using
Cyanide Test Kit)
Mercury, mg/L
Total Suspended Solids, mg/L

Min

Max

Ave

1
21
7.6
5.4
0.5
<0.03

15
32
9.1
8.1
3.5
0.50

8
26
8.3
7.2
1.4
0.07

Water Quality Criteria
Class C water
No Abnormal Discoloration
max of 3 C rise
6.5-8.5
5.0
7 (10)
0.05

<0.001
1

0.250
9,423

0.042
2,023

0.002
Not more than 30 mg/L increase

For one year monitoring, 75% of the total samples collected passed the water quality
criterion of 0.05 mg/L Cyanide for Class C water. Exceedances were observed at stations 14 during the fourth quarter sampling as shown in the graph below. At station 4, cyanide value
exceeded the water quality criterion during the 3rd and 4th quarter.
During the entire sampling period, only forty five percent of the total samples collected
passed the water quality criterion of 0.002 mg/L Mercury for Class C water. Exceedances
were observed in all stations except at station 5. However, for the entire sampling period,
Mercury level in station 4 is consistently higher than the water quality criterion as shown in
the graph below. Similarly, TSS level in that station is high compared to other stations. There
is no specific water quality criterion for TSS for Class C water. The river water in station 4
has its sources coming from different streams and creeks where mining operations exist.
Seventy five percent of the total samples collected passed the criterion of 6.5-8.5 pH range
for Class C water. pH values have exceeded the maximum value of 8.5 at stations 1-4 during
the third quarter sampling and at station 2 during the first quarter sampling.
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Cyanide

Station No.

5
4
3
2
1

4th Qtr
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

3rd Qtr
2nd Qtr

CN, m g/L

1st Qtr

Mercury

Satation No.

5
4
3
2
1

4th Qtr
0

0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02 0.022 0.024

3rd Qtr
2nd Qtr

Hg, m g/L

1st Qtr

Total Suspended Solids
12000
TSS, mg/L

10000
8000
6000
4000
2000
1st Qtr

0
1

2

3

4

5

Station No.

2nd Qtr
3rd Qtr
4th Qtr
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Conclusion and Recommendations:
Based on the parameters monitored, the water quality of the river conforms to its present
classification except for cyanide and mercury levels required under this classification.
Alteration in the water quality of the river could be attributed to the mining activities in the
area.
Monitoring should be continued in order to determine the trend and water quality of the river.
Continuous monitoring could determine pathways of pollution sources. Data gathered in the
monitoring could be used as a basis for the rehabilitation of the river as well as in the
formulation of policy relevant to the protection and preservation of the river.
The monitoring of Cyanide was conducted on site using a Microquant Cyanide Test Kit.
Specific Ion Electrode Method should be used as per approved Methods of Analysis.
To improve the water quality of Naboc River, the following are recommended:
1. Relocate the ore processing plant at Diwalwal to MABATAS Area where an existing
Tailings Impounding Pond is located;
2. After relocating the mining operations; de-silt / desludge the river;
3. Provide a common sedimentation basin for various mining operations (tunneling)
4. to mitigate siltation of the river;
5. Agricultural activities that tend to disturb the soil should be discouraged and the
6. concept of soil and water conservation should be imparted to the farmers;
7. Provision of septic tanks for all residential houses located along the river bank; and
8. Planting of trees along the riverbank and on gullies to prevent soil erosion.
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(B) FOR FIRST QUARTER CY 2010
Republic of the Philippines
Department of Environment and Natural Resources
ENVIRONMENTAL MANAGEMENT BUREAU
REGION XI, DAVAO CITY
WATER QUALITY ASSESSMENT REPORT
(First Quarter CY 2010)
NABOC RIVER

Name of River

:

NABOC RIVER

Location

:

Monkayo, Compostela Valley Province

Classification

:

Class C

Frequency of Sampling

:

Quarterly

Station Identification :
Sta.1 – Mouth of Naboc River
Sta.2 – At the foot of Naboc Bridge
Sta.3 – At Naboc River, foot of NIA Dam
Sta.4 - At Naboc River, approx. 50 meters upstream
From the confluence of Naboc River and
Tabaka River
Sta. 5 – At Tabaka River, approx. 50 meters upstream
from the confluence of Naboc River and
Tabaka River
Data Interpretation:
Average values for Color, pH, Temperature, Dissolved Oxygen, Biochemical Oxygen
Demand and Cyanide are within the water quality criteria for Class C water as prescribed in
Table 1, Section 69 of DAO 34. Mercury values range from <0.001 mg/L to 0.250 mg/L with
an average of 0.056 mg/L. Total Suspended Solids range from 3 mg/L – 2, 964 mg/L. There
is no water quality criterion for TSS for Class C water. Summary of Results is shown below.
Parameter
Color
Temperature C
pH
Dissolved Oxygen
BOD (5-day), mg/L
Cyanide, mg/L (Field Test)
Mercury, mg/L
Total Suspended Solids, mg/L

Min

Max

Ave

3
23
6.9
2.2
0.8
<0.03
<0.001
3

5
30
7.4
7.6
6.0
0.03
0.250
2,964

4
27
7.1
5.7
2.8
<0.03
0.056
658

Water Quality Criteria
Class C water
No Abnormal Discoloration
max of 3 C rise
6.5-8.5
5.0
7 (10)
0.05
0.002
Not more than 30 mg/L increase
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Dissolved Oxygen level at stations 3 and 4 were below the minimum water quality criterion of
5.0 mg/L for Class C water while the BOD level at these stations were almost near the critical
level of 7 mg/L as shown in the graphs below. This is an indication that organic wastes are
discharged into the river. At the vicinity of station 4 are many residential houses that have no
proper domestic wastewater disposal. Mercury level at stations 1-4 exceeds 0.002 mg/L, with
the highest concentration 0f 0.250 mg/L at station 4. Similarly, at station 4, TSS was also
high. The river water in station 4 has its sources coming from different streams and creeks
where mining operations exist.
Dissolved Oxygen and Biochem ical Oxygen Dem and

Station No.

5
4
3
2
1
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0
BOD

m g/L

DO

Mercury

Station No.

5

3

1
0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

Hg, m g/L

1st Qtr

Total Suspended Solids

Station No.

5
4
3
2
1
0

500

1000

1500

2000

2500

3000

3500

TSS, m g/L
1st Qtr
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Conclusion and Recommendations:
Based on the parameters monitored, the water quality of the river conforms to its present
classification except for mercury level required under this classification.
Alteration in the water quality of the river could be attributed to the mining activities in the
area.
Monitoring should be continued in order to determine the trend and water quality of the river.
Continuous monitoring would determine pathways of pollution sources. Data gathered in the
monitoring could be used as a basis for the rehabilitation of the river as well as in the
formulation of policy relevant to the protection and preservation of the river.
The monitoring of Cyanide was conducted on site using a Microquant Cyanide Test Kit.
Specific Ion Electrode Method should be used as per approved Methods of Analysis.
To improve the water quality of Naboc River, the following are recommended:
1. Relocate the ore processing plant at Diwalwal to MABATAS Area where an existing
tailings impounding pond is located;
2. .After relocating the mining operations; de-silt / desludge the river;
3. Provide a common sedimentation basin for various mining operations (tunneling) to
mitigate siltation of the river;
4. Agricultural activities that tend to disturb the soil should be discouraged and the
concept of soil and water conservation should be imparted to the farmers;
5. Provision of Septic Tanks for all residential houses located along the river bank; and
6. Planting of trees along the riverbank and on gullies to prevent soil erosion.
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APPENDIX 8: REVIEW OF AGUSAN RIVER BASIN MASTER PLAN
The Master Plan for the Agusan River Basin Project TA (TA 4552-PHI) was carried out from
August 2005 to July 2006, and consisted of two phases: Phase I, formulation of the water
policy and development strategy; and Phase II, preparation of the master plan. The draft final
reports were extensively reviewed and revised, and the master plan was developed into an
“enhanced master plan”, with the final report submitted in May 2008.
A workshop was held on 6-7 May 2008 in Davao City to review the enhanced master plan
and to develop project prioritization criteria resulting from a technical working group (TWG)
scoping workshop held on 22-23 April in Butuan City, for the PPTA. The review of the
enhanced master plan report concluded that the master plan could not be fully accepted by
DENR and the Regional Development Councils due to some gaps and shortcomings in data
analysis and stakeholder consultation, and a resolution was crafted endorsing it as a “rolling
reference document”.
Based on an analysis of the general policy and development strategies for the basin, several
basin programs and projects were proposed, and an assessment of these for relevance to
the current situation in the basin is shown in Table 1.
The total estimated cost of the basin programs and projects was P9.534 million or about
US$207 million—with the largest amounts being for flood management, water resources
development and watershed management programs.
However, although the Master Plan Final Report presents a comprehensive picture of the
situation and problems existing in the basin, it does not provide a sufficient analysis on the
inter-relationships and inter-linkages between the different ecosystem elements in the basin,
or the cause and effect between upstream developments and downstream water users. A
“roadmap” to improve the overall environmental situation in the basin, based on a holistic
IWRM approach, is not evident in the report.
The Master Plan Final Report advocated the establishment of a river basin organization
(RBO). However, there were no details on the mechanism on how the various stakeholder
entities, going down to community level, would participate in such an organization. In the
event, the concept for a RBO was not accepted by DENR and the regional development
councils (RDC).
The Master Plan report did not mention the option of designating the Agusan basin as a
Water Quality Management Area (WQMA), a possible institutional basis for establishing a
coordination mechanism.
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Table 1: Programs and Projects Proposed in Master Plan Final Report
Theme

1. Water quality
management
program

Project

Institutional strengthening
for basin wide water quality
data management
Organic fertilizer and bio-gas
production facility

Location/ Sub-basin

Basin wide

Butuan City
Sub-total

2. Flood
management
program

Implementation of the
Butuan City Drainage
System Master Plan
Preparation of drainage
system master plan

Feasibility study for a
multipurpose outlet system
to increase surcharge
capacity of Agusan Marsh
(flood, water supply and
irrigation)
Updating and
implementation of the Upper
Agusan Flood Control and
Drainage System Project
Establishment of Flood
Warning and Forecasting
System Project

Butuan City

10 locations in Manat,
Kasilan, Gibong,
Wawa-Andanan, Ojot
sub-basins and other
minor sub-basins
Agusan Marsh

Manat River

Water supply (ws) and
sanitation/sewerage (san)
projects (7 no.)

Preparation of the Taguibo
River Water Management
Plan
River irrigation projects (10
no.)

Feasibility studies of Ojot
River Multipurpose Project
and associated pump
irrigation projects
Water transport

80.9
(1.8)
93.2
(2.0)
948.5
(20.6)
28.0
(0.6)

22.4
(0.5)

1,974.1
(42.9)

Basin wide

11.6
0.3)
Sub-total

3. Water resources
development
program
(25 projects)

Estimated
Cost
(PhP million
2006/ US$*
million)
12.3
(0.3)

Monkayo (ws)
Compostela (ws)
Bayugan (ws)
Trento (ws)
Patin-ay (ws)
Butuan City (san)
Agusan Marsh (ws,
san, swm)
Taguibo River

Umayan, Adgaoan,
Logam, Baobo subbasins
Ojot, Manat, Sulibao,
Libang, Ihaoan and
Maasam sub-basins
Ojot sub-basin

Butuan City and
Agusan River
Sub-total

2,984.6
(64.9)
380.0
(8.3)

16.0
(0.3)

7.0
(0.20
1,791.4
(38.9)

Relevance to Current
Situation in Basin
and/or Status

Relevant.

Small scale, being
undertaken by NGOs.

Pre-feasibility study
and master plan
available.
Study phase.

Study phase.

Studies completed.

Relevant.

Feasibility studies for
the 5 town water supply
projects completed.

Study phase for Butuan
City Sewerage System,
and Agusan Marsh
interventions.
Study phase.

Studies completed?

30.0
(0.7)

Study phase.

25.0
(0.5)
335.0
(7.3)
31.5
(0.7)
2,615.9
(56.9)

Study phase.
Study completed?
Study phase.
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Theme

4. Watershed
management
program
(152 projects)

Project

Watershed characterization
and management planning
(8 projects)

Watershed reforestation

Watershed agro-forestation

Riverbank stabilization

Watershed protection
Capacity building,
community organizing and
stakeholder development

Location/ Sub-basin

Manat, Lam-awan,
Ihaoan, Kasilayan,
Libang, Maasam,
Ojot, Wawa subbasins
Taguibo, Bugabos,
Adgawon, AndananWawa, Gibong,
Ihaoan, Kasilayan,
Libang, Logum,
Maasam, Ojot,
Simulao, Umayam,
Lam-awan, Manat,
Sulibao sub-basins
Taguibo, Adgawon,
Andanan-Wawa,
Gibong, Ihaoan,
Kasilayan, Libang,
Logum-Baobo,
Maasam, Ojot,
Simulao, Umayam,
Lam-awan, Manat,
Sulibao sub-basins
Taguibo, Bugabos,
Adgawon, AndananWawa, Gibong,
Ihaoan, Kasilayan,
Libang, Logum,
Maasam, Ojot,
Simulao, Umayam,
Lam-awan, Manat,
Sulibao sub-basins
As above

Livelihood generation

Adgawon, Bugabos,
Gibong, Ihaoan,
Kasilayan, Libang,
Logum-Baobo,
Maasam, Manat,
Lam-awan, Ojot,
Simulao, Sulibao
Taguibo, Umayam,
Wawa-Andanan subbasins
As above

Monitoring and evaluation

As above

Policy and institutional
reforms
Tenurial instrument
harmonization
(ISF, TLA, watersheds,
IFMA, CBFMA,
CADC/CADT)
Boundary conflict resolution

As above

Sub-total

Estimated
Cost
(PhP million
2006/ US$*
million)
48.9
(1.1)

Relevance to Current
Situation in Basin
and/or Status

Relevant.

2,782.7
(60.5)

Relevant.

108.8
(2.4)

Relevant.

222.3
(4,8)

Relevant.

63.4
(1.4)
30.9
(0.7)

Relevant.

16.0
(0.3)
6.0
(0.1)
3.3
(0.1)
148.0
(3.2)

Relevant.

15.0
(0.3)
3,445.5
(74.9)

Relevant.

Relevant.

Relevant.
Relevant.
Relevant.
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Theme

5. Agusan Marsh
and Wildlife
Sanctuary
management
program

Project

Formulation and
implementation of
management plan
Regulated Public Access
Project

Location/ Sub-basin

Agusan Marsh

Estimated
Cost
(PhP million
2006/ US$*
million)
38.0 (0.8)

Relevant.

Agusan Marsh

10.0 (0.2)

Relevant.

48.0
(1.0)
106.1 (2.3)

Relevant.

70.0 (1.5)

Relevant.

4.2 (0.1)

Relevant.

2.1 (0.05)

Relevant.

3.9 (0.1)
4.2 (0.1)

Relevant.
Relevant.

6.5 (0.1)

Relevant.

33.0 (0.7)

Relevant.

Sub-total
6. Indigenous
peoples
development
program
(8 subprograms)

CADT Processing Project

Preparation of ADSDPP
Indigenous Knowledge
System and Practices
Research Project
Pilot codification of
customary laws
Capacity building for IPs
Capabiltiy building for NCIP
and LGUs
Locally-managed
enforcement system

Improvement of IP agrofishery production systems

7. River basin
organization
development
program

Bugabos, Ojot,
Adgaon, Umayam,
Kasilan, WawaAndanan sub-basins
As above + Manat,
Ihaoan
As above

Bugabos, Adgaon,
Manat, Ihaoan subbasins
Basin wide
Caraga Region
Compostela Valley
Bugabos, Ojot,
Adgaon, Umayam,
Kasilan, WawaAndanan, Manat,
Ihaoan sub-basins
Kasial, Adgoan,
Umayan, Simulao,
Manat and minor subbasins
Sub-total

Relevance to Current
Situation in Basin
and/or Status

Organization of working
secretariat
Convening of institutional
stakeholders congress
Organization of interim
board of trustees, RBO staff
and sub-basin management
units
Capacity building for RBO
and institutional
stakeholders

Basin wide

230.0
(5.0)
31.9 (0.7)

Basin wide

6.0 (0.1)

Basin wide

7.6 (0.2)

RBO option not
accepted by RDCs.

Basin wide

5.0 (0.1)

Establishment of
databanking and GIS-based
decision support system
Implementation of the public
awareness plan
Feasibility study of existing
agro-industrial economic
zones

Basin wide

12.7 (0.3)

Capacity building
institutional
stakeholders is
relevant.
Relevant.

Basin wide

34.0 (0.7)

Relevant.

Basin wide

20.0 (0.4)

Relevant.

Sub-total
Grand total

RBO option not
accepted by RDCs.
Relevant.

117.2
(2.5)
9,534.4
(207.3)

*Note: US$=P46
Source: Master Plan Final Report, May 2008.
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APPENDIX 9: SOCIAL DATA FOR AGUSAN RIVER BASIN
IP Population and Percentage
Agusan Sur
Municipality/City

Tribe

IP Population

Percentage

Bayugan

Manobo

37,449

40

Bunawan

16,289

61

14,712

33

La Paz

Manobo
Higaonon,
Banwaon,
Manobo
Manobo

16,704

80

Loreto

Manobo

19,619

60

Manobo/Kamayo

35,408

50

Manobo

21,506

75

Manobo
Manobo,
Banwaon,
Talaandig
Manobo

22,787

40

19,426

75

17,211

60

Sta. Josefa

Manobo

11,365

50

Talacogon

Manobo

21,615

70

Trento

Manobo

20646

50

Veruela

Manobo

21733

60

Esperanza

Prosperidad
Rosario
San Francisco
San Luis
Sibagat

Source: Resources Development and Management Plan of Agusan del Sur, 2008.

Table: Youth Statistics for Selected Municipalities in Agusan Sur
Municipality

Age 15 to 24
Male
Female
2009
27,139 13,897
13,242
17,765
8,909
8,856
13,574
7,068
6,506
9,593
5,127
4,466
Total

Bayugan
San Francisco
Trento
Talacogon

IP Age 15 to 24
Total
Male
Female
2005
23,848 12,160
11,688
15,299
7,611
7,688
11,742
6,121
5,621
8,006
4,292
3,714

Source: SCBMS
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CIVIL STATUS OF YOUTH AGES 15 – 30
Selected Areas in Agusan Sur

Age Group
15 to 19
20 to 24
25 to 29
30

Age Group
15 to 19
20 to 24
25 to 29
30

Age Group
15 to 19
20 to 24
25 to 29
30

Single
3657
1909
680
78

Single
4994
2978
1268
159

Single
6607
3606
1389
145

Age Group

Single

15 to 19
20 to 24
25 to 29
30

10147
5822
2373
278

TALACOGON
STATUS
Married
Separated
75
519
1041
280

Live-in

7
19
16
5

198
563
469
68

TRENTO
STATUS
Married
Separated

Live-in

92
686
1450
393

3
12
22
2

178
640
573
101

SAN FRANCISCO
STATUS
Married
Separated

Live-in

95
776
1921
545

22
38
47
15

346
1081
967
143

BAYUGAN
STATUS
Married
Separated

Live-in

200
1499
3224
840

33
51
52
24

Widow/er

3
3
3

Widow/er
3
7
11
2

Widow/er
6
3
10
3

Widow/er

429
1037
919
167

11
4
20
9

Source: Community-Based Monitoring System, Agusan Sur 2009.
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APPENDIX 10: INDIGENOUS PEOPLES IMPACT SCREENING CHECKLIST
KEY CONCERNS
(Please provide elaborations on the Remarks
column)
A. Indigenous Peoples Identification
1. Are there socio-cultural groups present in or
use the project area who may be considered as
"tribes" (hill tribes, schedules tribes, tribal
peoples), "minorities" (ethnic or national
minorities), or "indigenous communities" in the
project area?

2. Are there national or local laws or policies as
well as anthropological researches/studies that
consider these groups present in or using the
project area as belonging to "Indigenous
Peoples", scheduled tribes, tribal peoples,
national minorities, or cultural communities?
3. Do such groups self-identify as being part of
a distinct social and cultural group?
4. Do such groups maintain collective
attachments to distinct habitats or ancestral
territories and/or to the natural resources in
these habitats and territories?
5. Do such groups maintain cultural, economic,
social, and political institutions distinct from the
dominant society and culture?
6. Do such groups speak a distinct language or
dialect?
7. Has such groups been historically, socially
and economically marginalized, disempowered,
excluded, and/or discriminated against?
8. Are such groups represented as "Indigenous
Peoples" or as "Indigenous Peoples" or
"scheduled tribes" or "tribal populations" in any
formal decision-making bodies at the national or
local levels?
B. Identification of Potential Impacts
9. Will the project directly or indirectly benefit or
target Indigenous Peoples?

YES

X

NO

NOT
KNOWN

Remarks

Except in
Butuan where
indigenous
peoples in the
target
barangays do
not live in
clusters but are
integrated into
mainstream
society.

X

X

X
X
X

X

X

Municipal and
provincial tribal
representatives
appointed to
legislative
bodies.

X

Especially in
Agusan Marsh
and watershed
management
projects; ARBwide for
capacity
building of
IPOs and IP
structures
including NCIP.
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KEY CONCERNS
(Please provide elaborations on the Remarks
column)
10. Will the project directly or indirectly affect
Indigenous Peoples' traditional socio-cultural
and belief practices? (e.g. child-rearing, health,
education, arts, and governance)

YES

NOT
KNOWN

X

11. Will the project affect the livelihood systems
of Indigenous Peoples? (e.g., food production
system, natural resource management, crafts
and trade, employment status)

X

12. Will the project be in an area (land or
territory) occupied, owned, or used by
Indigenous Peoples, and/or claimed as
ancestral domain?
C. Identification of Special Requirements
Will the project activities include:
13. Commercial development of the cultural
resources and knowledge of Indigenous
Peoples?

X

14. Physical displacement from traditional or
customary lands?

NO

Remarks
Project
supports
mainstreaming
of indigenous
structures and
appropriate
knowledge
systems and
practices
In biodiversity
conservation
and watershed
management
projects where
access to
traditional
livelihood areas
may be
curtailed.
Ecotourism to
encourage
ENR livelihood
but may have
negative social
impacts to be
monitored

X

X

Except for
ecotourism but
will be low
environment
impact, owned
and managed
by IPs and
respectful of
cultural
practices
Except for
economic loss
due to
incompatible
activities in
protected
areas;
mitigated under
resettlement
guidelines
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KEY CONCERNS
(Please provide elaborations on the Remarks
column)
15. Commercial development of natural
resources (such as minerals, hydrocarbons,
forests, water, hunting or fishing grounds) within
customary lands under use that would impact
the livelihoods or the cultural, ceremonial,
spiritual uses that define the identity and
community of Indigenous Peoples?
16. Establishing legal recognition of rights to
lands and territories that are traditionally owned
or customarily used, occupied or claimed by
Indigenous Peoples?
17. Acquisition of lands that are traditionally
owned or customarily used, occupied or claimed
by Indigenous Peoples?

YES

NO

NOT
KNOWN

Remarks

X

X
X

Project
supports
mainstreaming
of Ancestral
Domain Plans

Source: PPTA Consultant.
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APPENDIX 11: PROJECT COST ESTIMATES
Outputs Project Cost Summary
(PhP '000)

Local
A. Improvement of Water Resources, Flood Management, and Water
Supply Infrastructure
Butuan Dainage
Nabunturan Water Supply
Prosperidad Water Supply
Esperanza Water Supply
Other Water Supply Subprojects
Hydrological Monitoring Network and Database
Upgrading of Laboratory Facilities
Subtotal
B. Improvement of River Water Quality and Watershed Conditions
Formulation of Forest Land Use Plan
Protection
Agroforestry
Streambank Stabilization
Vegetative Approach
Vegetative cum Engineering Approach
Watershed Monitoring System
Mine Tailings Dam
River Dredging
Improvement of Watershed in CARAGA
Subtotal
C. Agusan Marsh Biodiversity
Species and Habitat Protection
Nature, Tourism, and Community Livelihood
Communication, Education, Participation, and Awareness
Capacity Building
Health, Water, and Sanitation
Ecological Waste Management
Climate Change Mitigation
Project Management
Subtotal
D. Local Social Development and Indigenous People Development
Local Social Development for Priority Watersheds in Compostela Valley
Local Social Development for Agusan Marsh
IP Development Plan for Agusan River Basin
Subtotal
E. Institutional Development
Establishment of River Basin Management Body
Capacity Building and Strategic Management
Subtotal
F. Strengthening of Project Management Capacity
Consulting Services and Implementation Support
General Capacity Building Program
Information Communication Technology Management
Agusan Marsh GEF
Subtotal
Total BASELINE COSTS
Physical Contingencies
Price Contingencies
Total PROJECT COSTS
Interest During Implementation
Commitment Charges
Total Costs to be Financed

Foreign

(US$ '000)

Total

Local

Foreign

Total

%
Foreign
Exchange

% Total
Base
Costs

136,045
34,130
33,128
27,929
279,760
29,571
2,462
543,025

143,043
43,029
44,284
35,822
380,598
32,512
10,706
689,994

279,088
77,159
77,411
63,751
660,359
62,083
13,168
1,233,019

3,092
776
753
635
6,358
672
56
12,341

3,251
978
1,006
814
8,650
739
243
15,682

6,343
1,754
1,759
1,449
15,008
1,411
299
28,023

51
56
57
56
58
52
81
56

6
2
2
1
15
1
28

45,546
189,364
41,813
8,002
144,116
190,052
8,203
75,969
65,623
419,455
1,188,144

10,967
45,597
10,068
1,927
34,702
122,298
21,339
95,026
118,916
101,000
561,840

56,513
234,961
51,881
9,929
178,818
312,350
29,542
170,995
184,540
520,455
1,749,983

1,035
4,304
950
182
3,275
4,319
186
1,727
1,491
9,533
27,003

249
1,036
229
44
789
2,780
485
2,160
2,703
2,295
12,769

1,284
5,340
1,179
226
4,064
7,099
671
3,886
4,194
11,829
39,772

19
19
19
19
19
39
72
56
64
19
32

1
5
1
4
7
1
4
4
12
40

40,997
47,704
34,914
7,705
29,371
17,016
1,311
10,067
189,087

9,872
45,961
14,126
2,273
20,431
10,863
253
2,424
106,202

50,869
93,665
49,041
9,978
49,802
27,879
1,564
12,491
295,288

932
1,084
794
175
668
387
30
229
4,297

224
1,045
321
52
464
247
6
55
2,414

1,156
2,129
1,115
227
1,132
634
36
284
6,711

19
49
29
23
41
39
16
19
36

1
2
1
1
1
7

306,968
82,646
43,680
433,294

17,008
17,008

306,968
99,654
43,680
450,302

6,977
1,878
993
9,848

387
387

6,977
2,265
993
10,234

17
4

7
2
1
10

423
160,213
160,636

102
38,578
38,679

525
198,791
199,315

10
3,641
3,651

2
877
879

12
4,518
4,530

19
19
19

5
5

187,730
50,661
16,778
33,516
288,685
2,802,870
279,959
558,522
3,641,351
3,641,351

95,515
30,554
13,471
8,070
147,610
1,561,333
156,133
51,232
1,768,698
224,725
11,301
2,004,724

283,245
81,215
30,249
41,586
436,295
4,364,203
436,093
609,754
5,410,049
224,725
11,301
5,646,075

4,267
1,151
381
762
6,561
63,702
6,363
10,855
80,919
80,919

2,171
694
306
183
3,355
35,485
3,548
271
39,304
4,994
251
44,549

6,437
1,846
687
945
9,916
99,186
9,911
11,126
120,223
4,994
251
125,468

34
38
45
19
34
36
36
2
33
100
100
36

6
2
1
1
10
100
10
11
121
5
126
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Outputts by Financiers
(US$ '000)

Asian Development
Bank
Amount
%
A. Improvement of Water Resources, Flood Management, and Water
Supply Infrastructure
Butuan Dainage
Nabunturan Water Supply
Prosperidad Water Supply
Esperanza Water Supply
Other Water Supply Subprojects
Hydrological Monitoring Network and Database
Upgrading of Laboratory Facilities
Subtotal
B. Improvement of River Water Quality and Watershed Conditions
Formulation of Forest Land Use Plan
Protection
Agroforestry
Streambank Stabilization
Vegetative Approach
Vegetative cum Engineering Approach
Watershed Monitoring System
Mine Tailings Dam
River Dredging
Improvement of Watershed in CARAGA
Subtotal
C. Agusan Marsh Biodiversity
Species and Habitat Protection
Nature, Tourism, and Community Livelihood
Communication, Education, Participation, and Awareness
Capacity Building
Health, Water, and Sanitation
Ecological Waste Management
Climate Change Mitigation
Project Management
Subtotal
D. Local Social Development and Indigenous People Development
Local Social Development for Priority Watersheds in Compostela Valley
Local Social Development for Agusan Marsh
IP Development Plan for Agusan River Basin
Subtotal
E. Institutional Development
Establishment of River Basin Management Body
Capacity Building and Strategic Management
Subtotal
F. Strengthening of Project Management Capacity
Consulting Services and Implementation Support
General Capacity Building Program
Information Communication Technology Management
Agusan Marsh GEF
Subtotal
Total PROJECT COSTS
Interest During Implementation
Commitment Charges
Total Disbursement

Global
Environmental
Facility
Amount
%

Government of the
Philippines
Amount
%

Total
Amount

For.
Exch.

%

Local
(Excl.
Taxes)

Duties &
Taxes

4,511
1,769
1,772
1,471
15,753
1,607
331
27,212

61.2
88.9
88.8
89.4
89.1
100.0
100.0
83.4

2,859
221
222
173
1,928
5,404

38.8
11.1
11.2
10.6
10.9
16.6

-

-

7,370
1,990
1,994
1,644
17,681
1,607
331
32,616

5.9
1.6
1.6
1.3
14.1
1.3
0.3
26.0

3,597
1,077
1,109
897
9,613
814
268
17,375

2,888
674
646
550
5,947
600
23
11,327

884
239
239
197
2,122
193
40
3,914

1,170
5,494
1,213
232
4,181
7,022
745
4,005
4,727
12,012
40,802

80.0
80.0
80.0
80.0
80.0
80.0
99.1
90.0
100.0
80.0
83.1

292
1,374
303
58
1,045
1,756
7
445
3,003
8,283

20.0
20.0
20.0
20.0
20.0
20.0
0.9
10.0
20.0
16.9

-

-

1,462
6,868
1,516
290
5,227
8,778
752
4,450
4,727
15,016
49,085

1.2
5.5
1.2
0.2
4.2
7.0
0.6
3.5
3.8
12.0
39.1

274
1,154
255
49
878
3,096
534
2,383
2,979
2,552
14,155

1,012
4,889
1,080
207
3,721
4,629
127
1,533
1,181
10,661
29,040

175
824
182
35
627
1,053
90
534
567
1,802
5,890

173
979
1,152

12.0
39.4
14.5

548
1,089
393
943
701
15
117
3,805

38.0
43.9
30.0
72.1
94.6
34.8
33.0
47.8

721
415
916
280
364
40
28
237
3,002

50.0
16.7
70.0
100.0
27.9
5.4
65.2
67.0
37.7

1,442
2,482
1,309
280
1,307
741
43
354
7,959

1.1
2.0
1.0
0.2
1.0
0.6
0.3
6.3

249
1,152
353
57
511
272
6
61
2,662

1,020
1,032
799
189
639
380
32
251
4,342

173
298
157
34
157
89
5
43
955

4,700
2,106
1,198
8,004

52.4
74.3
100.0
61.5

4,276
730
5,006

47.6
25.7
38.5

-

-

8,976
2,836
1,198
13,010

7.2
2.3
1.0
10.4

429
429

7,899
2,067
1,054
11,019

1,077
340
144
1,561

14
5,727
5,741

100.0
100.0
100.0

-

-

-

-

14
5,727
5,741

4.6
4.6

3
975
977

9
4,065
4,075

2
687
689

7,733
2,153
779
1,148
11,813
94,723
4,994
251
99,968

100.0
100.0
100.0
100.0
100.0
78.8
100.0
100.0
79.7

22,498
22,498

18.7
17.9

3,002
3,002

2.5
2.4

7,733
2,153
779
1,148
11,813
120,223
4,994
251
125,468

6.2
1.7
0.6
0.9
9.4
95.8
4.0
0.2
100.0

2,401
766
337
203
3,707
39,304
39,304

4,672
1,128
349
807
6,956
66,760
66,760

660
258
94
138
1,150
14,159
14,159
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Project Outputs by Year -- Totals Including Contingencies

2012
A. Improvement of Water Resources, Flood Management, and Water Supply
Infrastructure
Butuan Dainage
Nabunturan Water Supply
Prosperidad Water Supply
Esperanza Water Supply
Other Water Supply Subprojects
Hydrological Monitoring Network and Database
Upgrading of Laboratory Facilities
Subtotal
B. Improvement of River Water Quality and Watershed Conditions
Formulation of Forest Land Use Plan
Protection
Agroforestry
Streambank Stabilization
Vegetative Approach
Vegetative cum Engineering Approach
Watershed Monitoring System
Mine Tailings Dam
River Dredging
Improvement of Watershed in CARAGA
Subtotal
C. Agusan Marsh Biodiversity
Species and Habitat Protection
Nature, Tourism, and Community Livelihood
Communication, Education, Participation, and Awareness
Capacity Building
Health, Water, and Sanitation
Ecological Waste Management
Climate Change Mitigation
Project Management
Subtotal
D. Local Social Development and Indigenous People Development
Local Social Development for Priority Watersheds in Compostela Valley
Local Social Development for Agusan Marsh
IP Development Plan for Agusan River Basin
Subtotal
E. Institutional Development
Establishment of River Basin Management Body
Capacity Building and Strategic Management
Subtotal
F. Strengthening of Project Management Capacity
Consulting Services and Implementation Support
General Capacity Building Program
Information Communication Technology Management
Agusan Marsh GEF
Subtotal
Total PROJECT COSTS

2013

Totals Including Contingencies (PhP '000)
2014
2015
2016

2017

Total

2012

2013

Totals Including Contingencies (US$ '000)
2014
2015
2016
2017

Total

28,389
6,359
6,424
4,800
42,513
3,502
91,988

90,750
83,091
83,229
69,102
6,016
14,683
11,380
358,251

102,771
27
27
27
274,517
15,100
392,469

108,817
28
28
28
276,018
384,920

442
29
29
29
239,095
239,625

461
461

331,630
89,534
89,738
73,987
795,646
72,296
14,882
1,467,713

631
141
143
107
945
78
2,044

2,017
1,846
1,850
1,536
134
326
253
7,961

2,284
1
1
1
6,100
336
8,722

2,418
1
1
1
6,134
8,554

10
1
1
1
5,313
5,325

10
10

7,370
1,990
1,994
1,644
17,681
1,607
331
32,616

65,796
11,034
88,496
165,326

38,074
8,407
1,609
28,976
49,658
33,822
102,871
61,622
125,519
450,559

47,359
10,457
2,001
36,042
61,234
86,362
62,589
130,107
436,150

58,934
13,013
2,491
44,852
75,572
134,923
329,786

73,355
16,198
3,100
55,828
93,300
139,951
381,732

91,329
20,165
3,859
69,505
115,228
145,199
445,286

65,796
309,051
68,240
13,060
235,204
394,992
33,822
200,268
212,707
675,698
2,208,838

1,462
245
1,967
3,674

846
187
36
644
1,104
752
2,286
1,369
2,789
10,012

1,052
232
44
801
1,361
1,919
1,391
2,891
9,692

1,310
289
55
997
1,679
2,998
7,329

1,630
360
69
1,241
2,073
3,110
8,483

2,030
448
86
1,545
2,561
3,227
9,895

1,462
6,868
1,516
290
5,227
8,778
752
4,450
4,727
15,016
49,085

9,871
27,500
34,618
1,358
25,247
7,211
836
2,424
109,065

10,224
37,330
7,738
4,900
24,174
20,233
258
2,510
107,366

10,597
28,657
8,086
1,482
5,033
1,381
270
2,602
58,109

10,989
5,846
8,450
1,549
4,372
1,444
282
2,698
35,630

11,399
6,064
1,619
1,509
294
2,799
23,684

11,826
6,291
1,692
1,576
2,904
24,290

64,906
111,689
58,892
12,600
58,825
33,353
1,940
15,938
358,143

219
611
769
30
561
160
19
54
2,424

227
830
172
109
537
450
6
56
2,386

235
637
180
33
112
31
6
58
1,291

244
130
188
34
97
32
6
60
792

253
135
36
34
7
62
526

263
140
38
35
65
540

1,442
2,482
1,309
280
1,307
741
43
354
7,959

60,133
19,738
16,537
96,409

62,839
19,997
17,282
100,118

65,667
20,751
18,059
104,477

68,622
21,542
986
91,150

71,710
22,368
1,030
95,108

74,937
23,231
98,168

403,907
127,628
53,894
585,430

1,336
439
367
2,142

1,396
444
384
2,225

1,459
461
401
2,322

1,525
479
22
2,026

1,594
497
23
2,114

1,665
516
2,182

8,976
2,836
1,198
13,010

611
611

51,696
51,696

48,722
48,722

50,526
50,526

52,409
52,409

54,374
54,374

611
257,727
258,338

14
14

1,149
1,149

1,083
1,083

1,123
1,123

1,165
1,165

1,208
1,208

14
5,727
5,741

72,334
33,691
20,790
12,371
139,187
602,584

94,757
26,047
14,273
13,034
148,111
1,216,101

70,686
24,464
9,160
104,309
1,144,236

49,669
9,146
7,361
66,176
958,188

33,237
1,916
6,650
41,803
834,360

27,315
1,619
3,067
32,000
654,580

347,997
96,882
35,064
51,643
531,586
5,410,049

1,607
749
462
275
3,093
13,391

2,106
579
317
290
3,291
27,024

1,571
544
204
2,318
25,427

1,104
203
164
1,471
21,293

739
43
148
929
18,541

607
36
68
711
14,546

7,733
2,153
779
1,148
11,813
120,223
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Expenditure Accounts Project Cost Summary
(PhP '000)

Local
I. Investment Costs
A. Land Acquisition
B. Resettlement
C. Civil Works
D. Equipment
E. Training
F. Capital Goods
G. Research and Development
H. Consulting Services
I. Revolving Credit Fund
J. Project Management
K. Vehicle
L. Materials
M. Detailed Engineering Design
N. Construction Supervision
Total BASELINE COSTS
Physical Contingencies
Price Contingencies
Total PROJECT COSTS
Interest During Implementation
Commitment Charges
Total Costs to be Financed

7,290
13,617
625,770
60,860
480,107
20,437
262,861
259,076
48,038
187,637
2,891
740,362
35,359
58,564
2,802,870
279,959
558,522
3,641,351
3,641,351

Foreign
906,013
176,537
63,473
7,070
26,090
127,394
45,181
8,688
178,271
8,514
14,102
1,561,333
156,133
51,232
1,768,698
224,725
11,301
2,004,724

(US$ '000)

Total
7,290
13,617
1,531,783
237,397
543,580
27,507
288,951
386,470
48,038
232,818
11,579
918,634
43,873
72,666
4,364,203
436,093
609,754
5,410,049
224,725
11,301
5,646,075

Local
166
309
14,222
1,383
10,912
464
5,974
5,888
1,092
4,264
66
16,826
804
1,331
63,702
6,363
10,855
80,919
80,919

Foreign
20,591
4,012
1,443
161
593
2,895
1,027
197
4,052
194
320
35,485
3,548
271
39,304
4,994
251
44,549

Total

%
Foreign
Exchange

166
309
34,813
5,395
12,354
625
6,567
8,783
1,092
5,291
263
20,878
997
1,651
99,186
9,911
11,126
120,223
4,994
251
125,468
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59
74
12
26
9
33
19
75
19
19
19
36
36
2
33
100
100
36

% Total
Base
Costs
35
5
12
1
7
9
1
5
21
1
2
100
10
11
121
5
126
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Expenditure Accounts by Financiers
(US$ '000)

Asian Development
Bank
Amount
%
I. Investment Costs
A. Land Acquisition
B. Resettlement
C. Civil Works
D. Equipment
E. Training
F. Capital Goods
G. Research and Development
H. Consulting Services
I. Revolving Credit Fund
J. Project Management
K. Vehicle
L. Materials
M. Detailed Engineering Design
N. Construction Supervision
Total PROJECT COSTS
Interest During Implementation
Commitment Charges
Total Disbursement

32,380
5,794
9,762
733
4,196
10,311
1,253
6,320
165
21,323
888
1,599
94,723
4,994
251
99,968

80.3
95.7
61.9
100.0
51.9
98.5
89.2
94.6
56.1
80.0
77.7
78.6
78.8
100.0
100.0
79.7

Government of the
Philippines
Amount
%
195
365
7,218
258
5,397
2,609
160
152
124
5,331
254
436
22,498
22,498

100.0
100.0
17.9
4.3
34.2
32.3
1.5
10.8
1.8
20.0
22.3
21.4
18.7
17.9

Global
Environmental
Facility
Amount
%
738
622
1,275
237
129
3,002
3,002

1.8
3.9
15.8
3.6
43.9
2.5
2.4

Total
Amount
195
365
40,336
6,051
15,781
733
8,080
10,471
1,405
6,681
294
26,654
1,143
2,035
120,223
4,994
251
125,468

%
0.2
0.3
32.1
4.8
12.6
0.6
6.4
8.3
1.1
5.3
0.2
21.2
0.9
1.6
95.8
4.0
0.2
100.0

For.
Exch.
22,804
4,428
1,605
177
656
3,200
1,141
218
4,508
213
355
39,304
39,304
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Local
(Excl.
Taxes)
172
321
12,692
897
12,283
468
6,454
6,282
1,236
4,738
41
18,947
793
1,436
66,760
66,760

Duties &
Taxes
23
44
4,840
726
1,894
88
970
989
169
802
35
3,198
137
244
14,159
14,159
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Project Components by Year -- Totals Including Contingencies

2012
A. Improvement of Water Resources, Flood Management, and Water Supply
Infrastructure
Butuan Dainage
Nabunturan Water Supply
Prosperidad Water Supply
Esperanza Water Supply
Other Water Supply Subprojects
Hydrological Monitoring Network and Database
Upgrading of Laboratory Facilities
Subtotal
B. Improvement of River Water Quality and Watershed Conditions
Formulation of Forest Land Use Plan
Protection
Agroforestry
Streambank Stabilization
Vegetative Approach
Vegetative cum Engineering Approach
Watershed Monitoring System
Mine Tailings Dam
River Dredging
Improvement of Watershed in CARAGA
Subtotal
C. Agusan Marsh Biodiversity
Species and Habitat Protection
Nature, Tourism, and Community Livelihood
Communication, Education, Participation, and Awareness
Capacity Building
Health, Water, and Sanitation
Ecological Waste Management
Climate Change Mitigation
Project Management
Subtotal
D. Local Social Development and Indigenous People Development
Local Social Development for Priority Watersheds in Compostela Valley
Local Social Development for Agusan Marsh
IP Development Plan for Agusan River Basin
Subtotal
E. Institutional Development
Establishment of River Basin Management Body
Capacity Building and Strategic Management
Subtotal
F. Strengthening of Project Management Capacity
Consulting Services and Implementation Support
General Capacity Building Program
Information Communication Technology Management
Agusan Marsh GEF
Subtotal
Total PROJECT COSTS

2013

Totals Including Contingencies (US$ '000)
2014
2015
2016
2017

Total

631
141
143
107
945
78
2,044

2,017
1,846
1,850
1,536
134
326
253
7,961

2,284
1
1
1
6,100
336
8,722

2,418
1
1
1
6,134
8,554

10
1
1
1
5,313
5,325

10
10

7,370
1,990
1,994
1,644
17,681
1,607
331
32,616

1,462
245
1,967
3,674

846
187
36
644
1,104
752
2,286
1,369
2,789
10,012

1,052
232
44
801
1,361
1,919
1,391
2,891
9,692

1,310
289
55
997
1,679
2,998
7,329

1,630
360
69
1,241
2,073
3,110
8,483

2,030
448
86
1,545
2,561
3,227
9,895

1,462
6,868
1,516
290
5,227
8,778
752
4,450
4,727
15,016
49,085

219
611
769
30
561
160
19
54
2,424

227
830
172
109
537
450
6
56
2,386

235
637
180
33
112
31
6
58
1,291

244
130
188
34
97
32
6
60
792

253
135
36
34
7
62
526

263
140
38
35
65
540

1,442
2,482
1,309
280
1,307
741
43
354
7,959

1,336
439
367
2,142

1,396
444
384
2,225

1,459
461
401
2,322

1,525
479
22
2,026

1,594
497
23
2,114

1,665
516
2,182

8,976
2,836
1,198
13,010

14
14

1,149
1,149

1,083
1,083

1,123
1,123

1,165
1,165

1,208
1,208

14
5,727
5,741

1,607
749
462
275
3,093
13,391

2,106
579
317
290
3,291
27,024

1,571
544
204
2,318
25,427

1,104
203
164
1,471
21,293

739
43
148
929
18,541

607
36
68
711
14,546

7,733
2,153
779
1,148
11,813
120,223
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