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About the GEFGlobal Nutrient Cycle Project

Project objective: to provide the foundations (including partnerships, information, tools and policy mechanisms) for
governments and other stakeholders to initiate comprehensive, effecti ve and sustained programmes addressing
nutrient over-enrichment and oxygen depletion from land based pollution of coastal waters in Large Marine
Ecosystems.

Core project outcomes and outputs:

il

the development and application of quantitative modeling appro aches: to estimate and map present day
contributions of different watershed based nutrient sources to coastal nutrient loading and their effects; to
indicate when nutrient over-enrichment problem areas are likely to occur; and to estimate the magnitude of
expected effects of further nutrient loading on coastal systems under a range of scenarios

the systematic analysis of available scientific, technological and policy options for managing nutrient over -
enrichment impacts in the coastal zone from key nutrient source sectors such as agriculture, wastewater
and aquaculture, and their bringing together an overall Policy Tool Box

the application of the modeling analysis to assess the likely impact and overall cost effectiveness of the
various policy options etc brought together in the Tool Box, so that resource managers have a means to
determine which investments and decisions they can better make in addressing root causes of coastal over -
enrichment through nutrient reduction strategies

the application of this appr oach in the Manila Bay watershed with a view to helping deliver the key tangible
outcome of the project 2 the development of stakeholder owned, cost-effective and policy relevant nutrient
reduction strategies (containing relevant stress reduction and envir onmental quality indicators), which can
be mainstreamed into broader planning

a fully established global partnership on nutrient management to provide a necessary stimulus and
framework for the effective development, replication, up -scaling and sharing of these key outcomes.

Project partners:
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Chilika Development Authority

Energy Centre of the Netherlands

Global Environment Technology Foundation

Government of India - Lake Chilika Development Authority
Government of the Netherlands

Government of the Philippines

Government of the United States

Intergovernmental Oceanographic Commission of UNESCO
International Nitrogen Initiative

Laguna Lake Development Authority

Partnerships in Environmental Management for the Seas of East Asia
Scientific Committee on Problems of the Environment
University of Maryland

University of the Philippines

University of Utrecht

Washington State University

World Resources Institute

Implementing Agency: United Nations Environment Programme
Executing Agency: UNEPR Global Programme of Action for the Protection of the Marine Environment from Land -
Based Activities (GPA)
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TERMINAL REPORT
I. PROJECT BACKGROUND AND INFORMATION

ProjectComponent Title: Development of nutrient reduction strategies through application
of quantitative sourceampact modeling and best practices in Manila Bay essited
(Component D)

ResponsibleAgency Partnerships in Environmental Management for the Seas of East Asia
StartingDate: 01 April 2012
CompletionDate: 30 April 2018

Component DOverall Objective: Demonstrate the application of tools and modeling
techniques in the Manila Bay Watershed area to produce actual nutrient reduction
strategiesboth for mainstream adoption in the areand as a model for thdevelopment
and application of nutrient reduction strategies in other regions.

Total Budgetand Co-financing

1  GEF budget: USD 235,000
1  Cofinancing:uSD412,500

Main Outcomes

1  Strengthened decision support systems on nutrient issuesManila Bay
watershed as part of integrated approach to overall water quality

1  Agreement with government agencies anelavant stakeholders in Manila Bay
watershed on nutrient reduction strategies to lmplemented, including their
effective insertion into integrated national water quality planning for tBay
area

1  Application and implementation ofecosystem nutrient hetth report cardin
Laguna de Bay, Manila, including as parbedrall nutrient reduction strategies
for Manila Bay watershed

1  Accessible up scaling and replication strategy shared interactively with countries,
GEF projects and stakeholders for developmamd implementation of nutrient
reduction strategiesboth for other watershed#: the Manila Bay region as well
as for other regions globally.

Main Qutputs:
1 Development and integration of indicators, information and reporting on
nutrient issues and indi¢ars in Manila Bay watershed into Manila Bay State of
the Coasts reporting system.
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1  Compilation and analysis of best nutrient reduction practices for Manila Bay area
engagement with key sectars

1  Application of sourcémpact modeling and best practices to quuce draft
nutrient reduction strategies for Manila Bay watershed.

1  Adoption of nutrient reduction strategies as part of overall approach to water
guality improvements in Manila Bay watershed.

1  Application of ecosystem health card for nutrient osarichment and impacts
for estuarine and delta areas developed.imgund_ake Philippines

i Evaluation of lessons learned during the development of nutrient reduction
strategies including work on ecosystem nutrient health cardagunda_ake

Partners ollaborators and Sakeholders
1 National government agencidsentral and regional offices)
1. Department of Environment and Natural Resourcg®anila Bay
Coordinating Office Environmental Management Burealaguna Lake
Development AuthorityPasig River Rehabdtton CommissionManila Bay
Site Management Offices in Regions 3, 4A and)NCR
2. Department of Agriculture (Bureau of Fisheries and Aquatic Resqgurces
Bureau of Soils and Water Managemg#tgriculture Training Institute
Fertilizer and Pesticide AuthorjtiBureau of Agricultural IndustryNational
Meat and Inspection Servige
Metropolitan Waterworks and Sewerage System
Local Water Utilities Administration
Department of Public Works and Highways
Department of Interior and Local Government
Philippine Coast Guar
Philippine Ports Authority
Department of Science and Technology (Philippine Nuclear Research
Institute, Philippine Atmospheric, Geophysical and Astronomical Services
Administration)
10. Department of Education
1 Local governments:
1. Province oBataan
2. Provinceof Cavite
3. Province oPampanga
4. Province oBulacan
5. Province ofTarlac
6. Province oLaguna
7
8
P
1
2

©o NGO AW

Province oRizal
. Province oNueva Ecija
rivate sector:
. Manila WaterCompany, Inc.
. MayniladWater Services, Inc.
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3. Bataan Coastal Care Foundation, Inc.
i Academe:

1. Uniersity of the Philippines Marine Science Institute

2. University of the Philippines Los Banos

3. University of Santo Tomas

4. Cavite State University

5.  University of Maryland Center for Environmental Studies
1 International organization:

1. World Resources Institute
TheDemonstration Site Manila Bay Watershed

The Manila Bay Are@dVBA) refers to

Manila Bay and its surrounding
watersheds  found in the 3}
administrative regions in the main islan
of Luzonin the Philippinesthe National
Capital RegiofflNCR) the CentralLuzon
Region (Region 3)and the Southern
Tagalog Region (Region 4A) Its | |
watershed is bounded by 4 coastal and

noncoastal provinces comprising of 17
local government unitdManila Bay has a
total area of 1,994 kfmand coastline of
190 km. The entire watshed area is| |
drained by 16 major systemswhich | |
provide the Bay witHreshwater inflow
The Pasig River, one of the major rive |
draining into the Bay connects Manil
Bay with Laguna de Bay, the large |
freshwater lake in the country :

MANILA BAY AREA

location, Manila Bay is considered th P —
Al iSste G2 GKS < g
socioeconomic and cultural centers. i e
natural endowments geography, and Source: MBEA 2015
land and seaattributes provide food,

livelihood, recreation, tourisattractions, transportation/navigation, access to international

trade routes, shoreline protection and many other goods and servigd3A significantly
O2yUNROGdzi Sa | € F NBS LISwhichSs/estimaes abd. 2% im2R1B. O 2 dzy G N

Due to its naturaharbors and strategic = poaeal ‘ 9 @

Rapid urbanizatiohas pl@ SR G NBYSyR2dza LINBaadz2NE 2y (GKS al
which affects more than 34 million people living along and witksnwatershed.Major
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problems include the deterioration of the quality of air and water, erosion, sedimentation
and siltation,shoreline changes, overexploitation of fishery, forestry and water resources,
habitat degradation and biodiversity loss.

¢2 adzaidl Ay athe Mala Biga Bwiréhméntidmnagement ProjddBEMP),
which was implemented in 200to 2007with PEMS | Q& & fozrmilla®editie Manila
Bay Coastal Strategy and its Operational Rlan, Operational Plan for the Manila Bay
Coastal Strategpr OPMBCSwith the involvement of varioupartners from the national
and local governments, academe, civil sogigroups, private sector, media and other
stakeholders

In December 2008, the Supreme Court of the Philippines rendered a Writ of Continuing
Mandamus requiring 13 national agencies a matter of statutory obligationp perform
certain functions relateddirectly or indirectly to the cleanup, preseration and
rehabilitaion of Manila Bayand restore and maintain its waters to SB level (C#ssea
waters per Water Classification Tables untiex Department of Environment and Natural
ResourcesENRAdministrative Order No. 34 [1990]) to make them fit for swimming, skin
diving, and other forms of contact recreation.

(http://sc.judiciary.gov.ph/jurisprudence/2008/decelper2008/17194748.htm).

The Supreme Court issued a resolution on 15 February 2011 further clarifying the
mechanismfor reporting of the concerned government agencies regarding progress made

in the implementation of the OPMBCS where DENR was identifie¢pearhead its
implementation and updating in consideration of emerging concerns confronting Manila
Bayhttp://sc.judiciary.gov.ph/jurisprudence/2011/february2011/171848.htm). Headsof

GKS Mo F3SyOAaASas Ay fAYyS GAGK GKS LINARYOALX S
submit to the Court a quarterly progress report of the activities undertaken in accordance

with the Decision. The Manila Bay Advisory Commi{fdBAC) was created to receive and
evaluate the quarterly progress reports on the activities undertaken by the agencies in
accordance with said decision and to monitor the execution phase.

The OPMBCS outlines the actions and specific projects that wasutt irethe realization of

GKS aidl {1SK2f RSNEQ aKINSR @Aarazy TF2NJ al yAafl
NEKFOAfAGFGAYT YR NBad2NAy3a GKS . FeéeQa o G
OPMBCS are grouped into five (5) clusters/outcomes mame€l) Liquid Waste
Management; (2) Solid Waste Management; (3) Informal Settler Families (ISFs) and lllegal
Structures Management; (4) Habitat and Resources Management; and (5) Partnership and
Governance, which address the barriers and enabling concérihe OPMBCS

The selection of Manila Bay as demonstration site for the UNEP GNC Rragefacilitated

to contribute to addressing one of the major management concerns in the bay, i.e., nutrient
loading particularly in strengthening the decision suppsystem in terms of nutrient
information, policy options and indicatoras well asstakeholder involvement ad capacity
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building in modeling activities and application of best practices to the development of
nutrient reduction strategies for the watersbeThe projectwas designed tduild on the
results of previous efforts of various agencies and stakeholders in the rehabilitation of the
Bay.

[I. CONSOLIDATING OUTPWSOD PRACTICASD LESSONS LEARNED

The activitiesand outputsthat havewere conpleted to achieve the endf-project targetsfor
Component Dare described belowgcomprising of 4 sulcomponents(see Annex 1 for the
Project Results Frameworkppportunities for replication and upscaling to other river basins
and watersheds in the Eassidn Seas Regiaie also introducedaking into consideration the
challenges and constrainemncounteredin project implementation and thgood practices and
lessons learneffom the project

D.1. Strengthened decision support system for Manila Bay wesleed through improved
nutrient data and information

Updated Manila Bay Integrated Information Management Syst¢iMS)

The 1IMS, a relational environmental databasas developed by PEMSEAcapturerelevant
datafor coastal and marine and river basnanagement, and providealueaddedinformation
and analyseto managers, decisiemakers and planners and stakeholder$he MBA IIMS
database whichwas establishedby PEMSEA undeviBEMPsupported the development of a
number of key outputs of the prog including theManilaBayEnvironmental AtlagMBEA)the
Initial and Refined ivironmentalRsk Assessment, the design of thetegrated Environmental
Monitoring Program (IEMP) the conduct of thesensitivity analysis for oil spill contingency
planning, the development of the Manila Bay Coastal Strateggd the conduct of
environmental resource valuatidior Manila Bay

An assessment of thRIBAIIMS was conducted in April to May 2012 to determihne status of

IIMS operationalization at the DENR ReglddfficegRegions 34A,NCR and in theintegrated
coastal management (ICM) sites in tReovinces of Bataan and Caviehe assessment also
included a review ofhe availability and sources of data and information that are relevant to
the GNC Projectral actions to be taken in response to the identified issues and challenges in
operationalizing the systenfA two-stage integration workshop was conducted 22-24 August

and on 2527 September 2012 to establish antegrated IIMS database for the ManilayBa
watershed covering data from the 3 regionsnd the 2 provinces The database integration
workshops resolved the duplication of data between the individual databases, asasvell
applied the numbering of IIMS records based on the Philippine Standard @boagf2odes and
classification of industries and establishments following the Philippine Standard Industry
ClassificationA status of data records in tHdBAIIMSshowing thenumber of records related

to geospatial data, biological and bioresources datajiad and economic data, demographic
data, governance data, pollution sources data, water resources data and environmental quality
that are relevant to the GNC Project was also prepared.
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A Training on IIMS Query System and Linkage to GIS was condu@e@drebruary 203.to
develop the skills of the participantsom the DENRegional offices andbcal governmentCM

sitesin generating purposeful outputs from the 1IMS, for use in awareness building and decision
making The IIMS database was updateditelude data from the Laguna Lake Development

| dz{i K 2 (NIDA)Ra@riquality monitoring progranfrom 19992012 from UP Marine Science
InstituteQ & O adef duality data from field surveys undertaken in Manila Bay on 2010 and
2012, fromthe Pasig R&E NJ wSKI 0 At A (I (PRROYnified2V6nitdritigsSistenart a
DENR andepartment of Agriculture dzNBS I+ dz 2F {2Af a | yBABSWNI SNJ al
assessment of nonpoint source pollution from croplands of Manila Bdnere-establishment

of the MBAIIMS is part of the continuing assistance of PEMSEA to DENR, local government
units and other stakeholders in support of the implementation of the Operational Plan for the
Manila Bay Coastal Strategy.

Relevant d&a stored in theupdated Manila BaylIMSwas utilized by UPMSI in running the
hydrodynamic and water quality modelling to study the dynamics of hypoxia in Manila Bay,
including thenutrient load modelnder SubcomponentB4 of the GNC Project

Updated Manila Bay Environmental Atlas

PEMSEA andHNR published the Manila Bay Environmental
Atlas in 2007 as one of the key outputs of the MBEMP. The
Atlas is a compilation of data presented in thematic and
composite maps, graphs and tables describing the
characteristics and status or condition of the MB Each
map is usually accompanied by a textual description of
related findings, socioeconomic significance, risks and
challenges that affect the MBMAata and information from
MANILA BAY AREA the [1IMS, risk assessments and pilointegrated
Environmental Atlas Environmental Monitoring Progm study were used in the
preparation of the MBEA Data and information on Pasig
River water quality, water quality of selected river mouths,
bathing beaches, shellfish andlata from baywide
monitoring under the IEMP and sediment quality are
included in he Atlas.
http://www.pemsea.org/publications/reports/manilday
areaenvironmentalatlas

The Second Edition of the Manila Bay Environmental Atlas was publishB&NRVanila Bay
Coordinating OfficdMBCO)and the NationalMapping and Resource Information Authority
(NAMRIAin 2015, whichprovides an update on the status of the resources and environment;
documenting theresults ofthe implementation of major prgrams of the OPMBG8Ilated to
partnership and governance, water pollution and resources and haliitatjnitiatives of the
academe, private sector and other stakeholders; and the impacts of climate chaege
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typhoon, flooding, storm surge and sea ééwvise, in the
Manila Bay regionThe second editiortontains significant
information on water quality o6 major river systems in the
Manila Bay watersheds part of the monitoring program of
the Environmental Management Burea(EMB) of DENR

lla Bay Area ' “ 2B through itsregional offices (Regions 3, 4A and N@RJthe
. Environmental 4} independent monitoring activities o0PRRCLLDA and DA
Atlas “4ll BSWM. Physicechemical parameters measured included

. biochemical oxygen demand, dissolved oxygen, total
. suspended solids, nitrateitrogen, total phophorus and

' heavy metals while for biological parameters, total coliform
& and fecal coliform content of the water were measured.
B Technical support to the development of the second edition
was provided by PEMSEBA part of the GNC projettrough
participation in the Technical Working Group.
http://mbco.denr.gov.ph/wp
content/uploads/2016/08/ManilaBayATLASNnd-Edition.pdf

State of the Coasts Repa@tofthe Provinces oBataan and Cavite

The State of the Coasts (SOC) is a reporting system developed by PEMSEA primarily to assess
the progress and impactsf ICMimplementation by local government$he reporting system

enables documentatiorand measurement othe effectiveness of policy and management
interventions, which are captured in the 35 core indicators that are in alignment with relevant
international commitments and targets, e.gAichi Targets of the Convention on Biological
Diversity UNFramework ©nvention on Climate Change, 8\istainable Development Goals

and the regional Sustainable Development Strategy for the Seas of Eadt As@esigned as a
standard monitoringtool that would allow comparison and consolidation of progress across
multiple ICM site®ver a specific time.

Two provinces in the Manila Bay watershed, Bataan and Cavite, developed and implemented

their respective ICM programs in 2000 and 2004, respectively. LJ NIi 2F to9a{ 9! Q
scale up ICM in th&lanila Bay area inupport of OPMBCS implementation, the Provinces of

Bulacan and Pampanga likewise initiated their respective ICM pragfaliowing the same

framework and process that Bataan and Cavite adopted.

The developmenbf the SOCreports of Bataan and Caviteander the GNC projecinvolved a
stakeholdefbased approach imlata gathering andconsolidation, analysis and interpretation
and validationof the ratings for the 35 indicators The SOC reporting system was also
introduced to the Provinces of Bulacan and Pangma.

The SOCeports of the Provinces oBataanand Cavite whicltoverthe period 20002015and
2012-2015, respectivelyindicated significant progress in improving the ICM governance
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mechanisms (i.e., presence ofenabling
policies and legislation, insditional and
multisectoral mechanisms, stakeholde
participation and awareness building
capacity building, and financinglhe SOCs
also identified areas for strengthening
particularly in the implementation of
management programs related toabitat
and biodiversity conservation, water use
fisheries and sustainable livelihood an
pollution reduction and waste
management in coordination with the
relevant sectors and agencies relation
to pollution reduction, both provinces
indicated the need to strengen local
capacity for environmental quality
monitoring, including exploring

SOC Report Preparation
and Dissemination
(Steps 6.and 7)

7 SOC as basis for

adapting ICM programs and
management interventions

The SOC report will be used as basis
for planning and adapting ICM
programmes in response to changng
conditions. The cycle continues ona
regular basis.

2 3

Publication and
dissemination

Publication of the SOC report and
dissemination to Local Chief
Executives, ICM managers and
practitioners and concamed

stakeholders.

Data validation and
consensus building on

contents of SOC report ‘

Data validafion induding ground
tuthing of information. Concurrence $0C report
of stakeholders on the conients of
the report and formulation of
racommendations for refinement
andlor adaptation of the ICM
program to address identfied geps,
emerging Ssues or changing

circumstances.

n Need for SOC SOC Inception/Initiation
The need to moritor the progress (Steps 1.and 2)
and impacts of ICM implementation ‘
brings about the development of the
State of the Coasts (50C). SOC
incorporales environmental, social Establishment of SOC

and economic indicators to assess
frends and changes occurring in the
marine and coastal environment.

technical team and

action planning
Stakeholder consultation o discuss
pertinent govemance and
sustaineble development aspects of
ICM programs, indicaters and data
requirements, and 1o develop action
plans for development of the SOC.

“o
B Data gathering

Data gathering to fulfill the
requirements for the SOC
indicators.

@
El Analysis, synthesis and

interpretation of results

Analysis and synthesis of results,
and development of the draft

Data gathering,
Analysis and Validation
(Steps 3, 4 and 5)

partnerships for the establishment o

centralized sewage/septage treatment systeto reduce domestic wastes loading into major

river systems and into the Bay.

STATE OF THE COASTS

of Bataan Province

http://www.pemsea.org/pu

Source: SOC Guidebook 201

STATE OF THE COASTS

blications/reports/state

coastsbataanprovince

http://www.pemsea.org/publications/reports/statecoastscavite-province

Good practices/lessons learned in nutrient management in the agricultural sector in the

Manila Bay watershed
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A documentation of the good practices and lessons learned in nutrient mamagein the
agricultural sectoin the Manila Bay watershed was commissioned by PEM&&# the GNC
Projectthrough the Agricultural Training InstitutéATI)of the Department of Agriculture.The
study covered 5 provinces in the Manila Bay watershed, Bataan, Bulacan, Nueva Ecija,
Pampanga and Lagunshere the Appreciative Inquirynethod was applied during the key
informant interviewsinvolving62 farmers and fishas from 13 municipalities1 the 5 provinces.
The data gathered were analyzed throutie following themes and categories on nutrient
management practices as cited by Cessti et al. (2003)
Nutrient management measures to help manage nutrients in soil
Management of sedimentatiorfy measures to control the volume and flow rate of
surface wéer runoff, to keep the soil in place and reduce soil transport
Pesticides managemengtmeasures to manage pesticide application
Animal waste managemerg measures to manage the animal wastes that may affect

The following factors were i8 Y 0 A TA SR

soil nutrients

Management of livestock and powyt production¢ measures done to reduce impacts of

grazing on water quality

Irrigation managemeng measures to help improve water use efficiency in the farm
Aquaculture managemerg measures done to maintain water quality

good management practices:
Influence of the local government offices, peers, suppliers/dealers through technical
assistance, trainings and agricultural extension services rendered
Openness to ne technologies/learnings
Improvement in community activities such as coastal resources management program
As recipients of agricultural benefits and incentives which they can use in their farms.

! Cesst

i KI

l.".I

Yl @

Kl &8

Crop nutrient need calculated after value of
spread manure calculated

Optimum time for spreading of manures are
decided and incorporated into the soil quickly

Suitable application technique for manures
identified

Nutrient and manure management plans
updated

Fertilizers stored securely and safely

0

2

4

6
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Good practices in fertilizer and manure managemnen

Soil nitrogen supply calculated
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M Laguna
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Soil analysis up to date ataan

Good practices isoil management

Report on this study was submitted by Adi recognitionby the Philippine Extension Network,
Inc. for the Outstanding Research Paper on Extension Award

Philippine policies and legislations relevant to mignt management

A review document was developed focusing on thmolicies legislationsand rules and
regulationsrelevant tonutrient managemenincluding the issues and challenges in addressing
nutrient management as applied to the Manila Bay region

The review documenthighlighted tre evolution of the institutional mechanism for the
administration of environmental policias the Philippineover the past 5 decades, i.e., from
the establishment of the National Pollution Control Commission in 19%64he National
Environmental Protection Council in 1977 and the Environmental Management B(E&#S)
of DENR in 1987. It also highlighted #reactment ofPresidential Decre@PD)1151 and 1152
1977, which provided thecomprehensivepolicy framework ér the development andpassage
of specific laws and legislations, guidelines, procedures and stantlarasdress urgent and
specific environmental concerns

For mllution control and waste managemerthe Implementing Rules and RegulatiiRR)of

PD 984 (PollutionControl Decree of 197¢)assed in 197@stablished the standards for air and
water quality, and the permitting system for the construction and operation of pollution control
devices Some of the environmental standards contained in the 1978 Have undergone
several revisionsDENR Administrative OrdgDAO)No. 34 Series of 199@rovides the
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guidelines forwater usage and classificaticend water quality criteria for freshwater and
marine and coastal waters amending Sections No. 68 and GBeofRR for PD 984. DENR
Administrative Order No. 35 Series of 1990 on the other hdescribes the revised effluent
standardsfor different water qualityparameters.Water quality is assessed based on the set
beneficial uses as defined in DAO 34. As saltlparameters that define the desired water
quality per water body classification must be met to maintain its designated water
classification.

Despite the extensive legislation and regulations that prodittee legal bases for policies and
programs redted to environmental management, the laws are not efficiently enforced and
have limitations as regard addressing nutrient management. Water quality standards do not
include nutrients In the Manila Bay Area, the two water concessionaites, Manila Water
Company, Inc (MWCI) and Maynilad Water Services, Inc. (MWSI) are only required under the
Clean Water Acto comply with the guidelines osanitation of the Department of Health and

the Effluent Standards of DENR. The same standards apply for domestimeodat or
industrial effluents.

The enactment ofRepublic Act 927%r the Clean Water Act of 2004yhich covers all water
bodies and requiring the application of abatement and control of pollution from -lzamed
sources and repealing PD No. 9&ld provide the overall framework for the management of
nutrient pollution. In 2016, twelve years after the passage of the Clean Water Act, new water
quality guidelines aneffluent standards were released by DENR (DAO No. 8 Series of 2016)
superseding thguidelines and standards contained in DAO 34 and 35 Series of 1990

The new set of guidelinesomply with Sectiors 19e and 19f requiring DENR to adopt and
promulgate the water quality guidelines and general effluent standartis. inclusion of nitrate
and phosphate in the water quality guidelines for primary parameters is anticipated to compel
concerned entities to set up facilitiet® treat and manage nutrients in waste water atal
include nutrients in the monitoring afiater quality.
https://pab.emb.gov.ph/wpcontent/uploads/2017/07/DAE01608-WQGand-GES. pdf

The water quality guidelineare applicableto all water bodies (freshwater, marine waters and
groundwater) and may be used for classifying water bodies, determining time trends,
evaluating stages of deteriorations or enhancement in water quadihd as basis for taking
positive actions in preventing, controlling, or abating water pollution and desigmatiater
guality management areas. The general effluent standards on the other &@ndpplicableo

all point sources of pollution regardless of volumeindustry category, whicklischarge toa
receiving body of water or land

D.2. Building the foundatins and agreement with government agencies and stakeholders on

nutrient reduction strategies to be implemented in the Manila Bay watershed, including their
integration into regional water quality aims
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Activities and outputsincluded compiling and analyzgq best practices; development and
application of sourcempact modeling;and development and agreement on finaéduction
strategies based on modeling and best practices and water quality dinese outputs were
highly dependent on the outputs of CompondnB of the GNC project particularly
subcomponenB4on the development of regional models for the Manila Bay watershed

D.2.1 Building thefoundations for nutrient reduction strategiesapplication of first version
sourceimpact mocels andbest pracices

At the initial stages of the project, PEMSEA facilitated the conduct of technical workshops to
explore the scope, outputs and expectations and synergies among existing pollutant loading
and modelling efforts in the Manila Bay watershgxrticularlythose implemented byBSWM

LLDA the Philippine Nuclear Research InstitufeNRI)of the Department of Science and
Technology(DOST)UPMSIand the University of the Philippines National Hydraulic Research
Center(UPNHRC)

The modelling effortof the various agencies the Manila Bay watershednd key resultsare
described belowincluding the collaboration and support provided to LLDA and UPMSI through
the GNC Project in the conduct of modeling studtesfacilitate theidentification of strategic
policy options and recommendations to reduce nutrient pollution.

BSWM Two studieswere spearheaded by the BSWM to generate baseline data for the
estimation ofthe pollution loading in Manila Bay from agricultural sources. The first project,
Assessment donpointSource Pollution from Croplands thie Manila Bay Systejrestimated

the total nitrogen andohosphorus loading from fertilizer use and rice production in 18 sampling
sites in central andouthern Luzon. Results indicated that the nutrient loadirgnf croplands

for rice, corn, sugarcanand coconut were within the accepted limits. The second project,
Application of Stable Isotopes the Assessment of Pollution Loading from Various Sources in
the Pampanga River System into tianila Bay, Philippirgwas implemented in coordination
with EMB andPNRI. The studgneasured the nutrient load in water (e.g., nitrate and total
phosphate) and the presence of heawetals (e.g., arsenic, cadmium, chromium, cobalt, lead,
mercury and nickel) from 38 sites inetManila Bay watershed within two sampling periods
once during the dry season and anotliiring the wet season.

UPHNRCUPHNRRE supported the development and analysis modeling tools as part of a
decisionsupport system for managing the environmahguality of the Manila Baaguna Lake
watershed system. The projefbcused on dscribng the hydrology of the watersheds, the
hydrodynamics and hydraulics of the bay/lake system, andtrfa@sport of nutrients, salinity,
sediments or contaminants fronthe watershed to the bay/lake system. The models are
designed to provide information and scientific bases for developing policies and strategies for
integrated coastal management as well as to assess the consequences, effects or impacts of
possible actionsaand alternative management schemes imposed on the bay through model
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simulation studies. Field surveys and water quality sampling were the primary sources of data,
while existing data, maps and reports on water quality and related physical characteristics
served as secondary data sources.

PNR1 PNRIconducted a studyestimating pollutant source contributiofrom the agriculture
sectorof the Pampangdiver basin using carbon and nitrogen isotopes. In collaboration with

the MBCO and BSWM, the project assgkthe nutrient contribution of domestic, livestock and
cropland activities in central Luzon to Manila Bay. The Pamp&wga basin, which covers

Angat and Bulacan rivers, and other river systems in the provinces of Nueva Ecija, Bulacan and
Pampanga, wva® K2 aSy |a (GKS &adGddzReQa YIAYy &2dz2NDOS 27
nutrient runoff to Manila Bay. Soil/sediments, particulate organic matters and plant samples
were collected and sent to New Zealand for stable isotope analyses. The model rethexdled
domestic and cropland sources dominantly contribute to the nutrient inputs in the Pampanga
Rver basin.

LLDA PEMSEAN collaboration with LLDAonducted a study to determine theorresponding
Biochemical Oxygen Demand, Total Phosphorous and Natagen loadings from major point
sources (industry, domestic, agriculture and forest) in the Manila Bay, Pasig River and Laguna
de Bay watershed for years 2008, 2010, 2015 and 2020, using#s¢e Load Model (WLM) of
the[ [ 5 De@ision Support Syste(bLDADSS)Thestudydelineated fiftyeight (58) sub basins
within the watersheds of Pasig River and Laguna de Bay, as well as smaller bakes in
National Capital RegiorBulacan and Cavite that directly drain to Manila Bajhe WLM
measure the amoun of substances produced by humativities (i.e., domestic, agricultural
and industrial) and the amount of substances that end up indbast or lake after passing
through treatment facilities, sewer systems or natural process in susiaters. Resultsof the
study indicated that dmestic sources of BOD and nutrients contrittitee highest pollution
loading followed by industrial and commercial sources, agriculture and forest land.

Total Pollutant Loading Study
in the Laguna de Bay—Pasig River—
Manila Bay Watershed

http://www.pemsea.org/publications/reports/totadpollutant-loadingstudy-lagunade-
bay%E2%80%93pasigeroE2%80%93manitmy-watershed
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UPMS] PEMSEollaborated andsuLJLJ2 NIi S R stiidy en{uide@sianding theDynamics of
Hypoxia andeutrophication in Manila Bay throughydrodynamic andvater quality modelingin
support of Subcomponent B4 of the GNC Projddtestudy included the conduct of primary

data gathering todescribe the status of Manila Bay in terms of water quality (hypoxia and
eutrophication) and how the situation changes over tinoenduct data analysis of results from
previous surveys and modelingnd incorporate available data for use in the model and

scerario building to describe the dynamics of hypoxia in Manila Bag. results of the study
complemented previously reported widespread hypoxia in the Wwhgrein the areas affected
are influenced by the season: i.e., during the dry season, hypoxia isdiatithe middle of the
Bay while a wider area of the Bay is hypoxic during the wet seds@iso siggested that
hypoxic episodes in the bay can be limiiéthe nutrient loading problem is addressetience
necessitating the identification and implemetitan of better management strategies to

decrease and prevent nutrient loading into the baye preliminary results of the nutrient load

modeldevelopedfor Manila Bayunder the GNC Projeetas also shared.

Qupreme Courtg Manila Bay Advisory Committee

I O02ff1 02N GAOPS LINBaSydalraazy G2 GKS { dzLINBYS

WSKFEOAEAGEFGAZ2Y YR alyl3aSYSyad 2F al yAfl
was made by DENRBCO, PEMSEA, UPMSI, UPNHRC, LLBSVIM and DOSNRI oril4
November 2014vith the aim of communicating to the MBAC the importance of modelihg
goals of the modeling effortand the implications of theesultsfrom the modeling efforts of
the various agencies to policy and decision making. The collaboratgentation particularly
highlighted the following:

. ey

1 Nitrogen and phosphorus loadings to Manila Bay are forecast to increase under a

GodzaiySaa |a dzadzZfé KAOK ogAaff fAQSte

hypoxia in the Bay.

/

NE &

9 Point and nonpint sources of nitrogen and phosphorus loadings to Manila Bay include

domestic sewage, aquaculture, agricultural +offi and wastewater discharges from

industry.

1 The impact of atmospheric deposition of nitrogen in Manila Bay requires further

assessment.

1 As sewer connections increasejtrogen and phosphorus loadings to the Bay are

expected to increase as a consequence of less retention/purification in drainage systems

and rivers discharging to the Bay.
1 Existing and planned sewage treatment facilities inwgravater quality by bringing

down BOD and microbial content. However, these systems are not designed to remove

nutrients.

1 Tertiary treatment of domestic sewage will help reduce the nutrient loadings, but

continuing population growth poses a major challenge improving ecological
conditions in the Bay.

Suggestions on the way forward for consideration by thdVB&C included the following:
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1 Convene a higlevel meeting with Mandamus Agencies to discuss the strategic options,
including setting representativeand measurable targets toward improving the
ecosystem health of Manila Bay and reporting progress towards those targets.

1 Promote strategic approaches, financial commitments and investments for affecting
improvements to the ecosystem health of the Bay (epgllutant loading allocations to
domestic and agricultural sectors; phosphditee detergents; air emission reductions;
water management) and the desired socioeconomic impacts.

1 Reuvisit the objectives, targets, timelines identified in the Manila Bay Qipee Plan,
taking advantage of new information on conditions in Manila Bay and innovative
modeling and forecasting tools and instruments that are now available.

1 Fully engage the universities and scientific community as partners in the rehabilitation
andmanagement of Manila Bay.

Manila Bay Clean up Strategies, Policy Analysis and Case Studies

To learn from internationakexperienceon the restoration and protection of major water
bodies, he World Resources Institute (WRI) was engaged in the devedoprof a set of
preliminary recommendations for strategies and tools for use in the restoration of Manila Bay
based orthe efforts ofother countries and initiativesincluding relevant case studies, successes
and failures, and lessons learned, with emghasn nutrient control policies for urban and
agricultural sectors.

o o o] TheNBLEZ NI SyGAadfSRT a¢26FNR |/
oo caic Management Strategy for Manila Bay: The International

e 9ELISNASYyOS YR [ d8tadils 2sy¢lécted [ S | NJ/
S ATEREFIED international frameworks and policy approaches for

AR NEN controlling water pollution and restoring major water

bodies includingsuccesses and failureBolicy options that
can be used to address pollution from various sectors were
also identified.Preliminary recommendations creating a
comprehensive watershetdased strategy for improving
the water quality in ManilaBayinclude a combination of
management (e.g., implementation of OPMBCS) and
technicalapproacles (e.g.pollution reduction opportunity
analysisthat can serve as a decisisupport tool in the
setting of load allocations including the application of
technical tools (e.g., phosphate detergent ban; water
quality trading)to reduce discharges of a given polluta@bservations on the contribution of
domestic wastewater andgriculturedi 2 al yAf I . F&Q&a RSANI RIFIGAZY |y
and modeling to better inform planning and decision making are also includée report
http://www.pemsea.org/publications/towardcomprehensivevatershedmanagement
strategymanilabay-internationatexperienec0
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D.2.2. Development and application of the final sourgenpact models for Manila Bay in
developing nutrient reduction strategies

Manila Bay Nutrient Load Model

One of the major outputs of Sutomponent B4 of the GNC Project is the development of a

high-resolution nutrientsource impacts models for Manila Bay watershed that can be applied
under Component D in a policy relevant context and to help guide cost effective nutrient
reduction planning.

Thenutrient load modekhat UPMSI developeis patterned after the Global NEWS models and
scaled down to the watershed level and modified to sb# local setting of Manila Bayhe
model, which covers a bigger study area and a wide range of temporal scecamptemented
various watershed and pollution load studies conducted in the Manila Bay watershed that have
temporal and spatial limitationsThe NLM was designed to evaluate the baseline status of the
bay based on the nutrient loading from the watershed while the scenario building feature was
used to evaluate the impacts of different load reduction options that may be applied to the bay.

Details of the scenarios are shown in the table below.

Parameter Baseline01 Scenario01 Scenario02 Scenario03 Scenario04
Population Normal (as Normal (as Normal (as Half of the Half of the
projection projected by  projected by projected by  population population
PSA or FAQ) PSA or FAQ) PSA or FAO) growth rate growth rate
P regulation None Total P ban None None None
on
dishwashing
and laundry
detergents
Sewage 10% in the 10% in the Improving 10% in the Improving
connections provinces provinces sewage provinces sewage
30% in Manila 30% in Manila connections 30% in Manila connections
(50%) (50%)
Sewage Full Full secondary Full tertiary Full Full tertiary
treatment secondary treatment treatment secondary treatment
treatment treatment
The different load reduction scenarios that were tested focused on some key questions:
e Whatis the impact of improved sewage treatment (up to tertiary treatment)?
e What s the effect of population growth rate?
e  What is the impact of the implementation of a ban on the phosphorus content in
detergents?

Results of the NLMonfirmedthat domestic sources (i.e., domestic sewage from houses) are
the major source of nutrient load into the bay as compared to the agricultural sector, including
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livestockand poultry. Detailed results of the NLM are covered in-S&uinponent B4 of the GNC
project. In terms of policy recommendationthe study presents amverview of the current
ecological condition of Manila Bay and provides ideas for feasible solutwosgh policies
and/or investments. Alongside improving sewerage infrastructure and treatment,
decentralizing the highly dense urban areas and imposing a ban on phosphorus content in
detergents are among the identified policy options.

Pollution Reduction Opportunity Analysis for the Manila BayWatershed, Cavite and
Pampanga Province

As one of the technical approaches recommended by WRI irc@uponent D.2.1o facilitate
the identification of nutrient reduction and restoration strategiasd given the @lay in the
implementation of Sultomponent B4PROAmodels forthe Manila Bay watershed, Pampanga
Province and Cavite Provineere developedin collaboration with WRI

A PROA is mpid assessmenthat estimates the potential of available control meass to
reduce discharged nitrogen and phosphorus loads and the annualized cost per kilogram of
annual reduction for each of the measures.

The PROA methodology involves:

y
y Develop
I Calculate [ costcurve

4 :
y Calculate [ réduction
Map out reduction t
|dentify pollution potential
pollution control
actions

sources

The PROA graph representssanple but powerful bar chart that clearly indicatefiave the
best solutions may lieSix PROAs were producednitrogen and phosphorus PROAs for the
Manila Bay watershed, as well as nitrogen and phosphorus PROAhefoProvinces of
Pampanga and Cavitdhe PROAalso describes thelata input sources usedis well as the
assumptions made in constructing the PROAs.

Results of PROA Assessment
Nitrogen and phosphorus PROAs for Manila Bay watershed are shown below:
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Manila Bay Nitrogen PROA
50.00
50.00
B Build New WWTPs for Unsewered Population
B Wetlznds Restoration
40.00
E?; W Upgrade Existing WWTPs to BMR
R Forest Buffers
E 20.00 B Grass Buffers
[ %) B Improved Mutrient Management
E
- 20.00
c
<
10.00
2,119 1,982 1,064 5,302 3,593 867
Reduction Potential, Tons/yr
Manila Bay Phosphorus PROA
25
20 W Build Mew WWT Ps for Unsewered Population
W Phosphate Detergent Ban
B Wetlands Restoration
Forest Buffers
k- W Grass Buffers
o m Upgrade Existing WWT Ps tm BNR
7]
Q
Y o
]
3
c
c
<
5
i}
2,354 776 399 476
Reduction Potential, tons/yr

Reduction potentiafor Nitrogen: The PROA indicates thdtere is significantly more deiction
potential in the agricultural sector than the wastewater sector in the Manila Bay watershed.
Forest and grass riparian buffers have the greatest potential for reducing nitrogen discharges in
the agricultural sector. Constructed and/or restored Vagids also have significant potential.
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The largest reduction opportunity in the wastewater sector is the construction of new
wastewater treatment plants to serve currently unsewered urban populations. Upgrading
existing wastewater treatment plants servittge urban sewered population also has significant
potential. However, it is smaller than that for new wastewater treatment plants because the
unsewered populatiomn the Manila Bay watershed significantly larger than the sewered one.
Overall in the wagrshed, new wastewater treatment plants result in about twice the reduction
potential of upgrading existing ones.

Reduction potentialfor Phosphorus: Unlike with nitrogen, there is significantly more
phosphorus reduction potential in the wastewater sectthan the agricultural sector.
Contributing factors are probably the low phosphorus fertilizer use compared to nitrogen, and
the relatively low mobility of phosphorus in the environmewts with nitrogen, the largest
reduction potential in the wastewatersector, and overall, is the construction of new
wastewater treatment plants to serve currently unsewered urban populations. The second
largest potential is provided by upgrading existing wastewater treatment plants.

A phosphate detergent ban (PDB) is feat behind WWTP upgrades. A PDB would significantly
reduce the phosphorus concentration in domestic sewage (for this analysis, it was assumed that
the reduction would be 2.75 mg/L).

The wastewater treatment plants currently serving the sewered urbanufans were not
designed for phosphorus removdlherefore reductions in influent phosphorus concentrations
and loads would translate directly into reductions in discharged concentrations and loads. If
these WWTPs were later upgraded for phosphorus reahothe benefits of the PDB would be
replaced by removal by the WWTPs.

The same calculation was applied to sewage generated by urban unsewered populdimses
sewage is discharged moog-less directly to surface watersA PDB would reduce the
phosphous concentrations and loads (again assuming a reduction in the phosphorus
concentration of 2.75 mg/L) to these waters. As with urban sewered populations, the PDB
benefit would be replaced if new WWTPs with phosphorus removal capabilities were built to
sene the unsewered urban population.

The benefit of a PDB is expected to be lower in unsewered rural areas because of the low
mobility of phosphorus in the natural environment due to factors such as its low solubility and
adherence to solil particles. The PR@odel assumed that only 50 percent of the phosphorus
from laundry detergents would be delivered to surface waters.

More certainty can be attached to the nutrient reduction benefits of a phosphate detergent
ban than to the other options. There is no dduihat it would have an immediate benefit
throughout the watershed.

A key point to understand about the graphs is that the reduction potentials of the six options
cannot simply be added together to obtain a total potential. The agricultural options nthet
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nitrogen and phosphorus PROAs are applied to the same sources of loads, hence should be
considered as alternative measures with different efficiencies. The wastewater options, on the
other hand, are applied to different nitrogen and phosphorus sosyagrban sewered and
urban unsewered populations, and the reduction potential can be added. The reductions of a
PDB can also be added, but then must be reduced as existing wastewater treatment plants
serving urban sewered populations are upgraded and newsoserving urban unsewered
populations are built.

The unit costs in all of the PROAs are from the Reference Database and based on international
experience. None are specific to the Manila Bagershed;therefore,great care must be taken

in drawing coglusions about costffectiveness.The same options and BMPs were used in all

of the PROAS, hence the unit costs, and the height of the bars are the same in every PROA. The
annualizedunit costs ofcontrol optionsare shown below ii$/kg/year.

Nitrogen | Phosphorus|
Option $/kglyear | $/kglyear
Build New WWTPs for Unsewered Urban Populatiq 2.60 2.34
Wetlands Restoration 3.30 9.90
Upgrade Existing WWTPs for Nutrient Removal 6.43 21.84
Forest Buffers 6.82 20.46
Grass Buffers 7.04 21.12
Phosphate Detergent Baurban areas, rural areas)’ --| 3.58/7.16
Improved Nutrient Management 48.18 --

* Different because of 1.0 and 0.5 delivery factors in urban and rural aresggectively.

Building new wastewater treatment plants to reduce the unsewered urban population has the
lowest unit cost for nitrogen ah phosphorus The reason is that nutrient removal would be
only one of the reasons for reducing the amount of unteghsewage being discharged, others
being protection of public health and reducing the discharge of oxylgegnanding substances

to surface waters. Hence, only a portion of the capital costs are assigned to nitrogen and
phosphorus in the PROA.should bestressed that lhis option provides very important public
health and environmental benefits in addition to reducing nutrient discharges.

The PROAs are the initial output of the PROA mo@elcause of the lack of local data, the
preliminary PROA analysisliegel heavily on international reference dat&lence, several
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assumptions had to be made in all areasastewater treatment plant capital and operating
costs and nutrient removal efficiencies; agricultural Best Management Practices (BMPs), their
costs and dfciencies; and information and data on phosphate detergent bafise reference

data should be considered as proxy data for this first iteration of the PROAs. The PROA results
must be recognized as very much a product of the proxy data and the assumpimthsof

which should be replaced in the long run with local data to improve the reliability of the model.
Theidentified choices shouldherefore be reviewed by local experts and changed as needed to
better match the PROASs to local conditions and prefees.

Finally, outputs from the Nutrient Load Model (NLM) on existing nitrogen and phosphorus loads
was used as inputs to the PROA analysis. However, detailed NLM data, such as assumed
coefficients for fertilizer nitrogen and phosphorus loss rates weo¢ msed. More work is
needed to more completely link the NLM and PROA analyses and adjust the PROA model to
better conform to NLM inputs and assumptions.

While caution is needed in interpreting the results of these PROAS, amddealning decisions
basedon these preliminary results should be avoided, they may still provide some preliminary
insight into where the most costffectiveness measures might lie. Then, as more local data is
collected and the scientific understanding of nutrient pollution souraed their impacts on
Manila Bay increases over time, the PROAs can be steadily improved.

The PROA concept and framewpitkcluding its application in the development of lerand
short-term nutrient management strategies in Manila Bay and elsewhere @ Rhilippines
were introduced torelevant local agencies anpartnersin a series ofplanning meetigs
conducted in 2016.To facilitate future application of PROA, RROA Development and
Application Guidebook for use by local stakeholdess also developk

D.2.3 Development and adoption of final integrated nutrient reduction strategies

The Supreme Court Decision providithe necessary backdrop fanainstreaming thetools
developedand outputsgeneratedfrom the GNC Projesthere many stakeholders arghrtners
were engaged in their development and application.

At the baywide level, the updated OPMBCS and the stwmbe formulated Manila Bay
Sustainable Development Master Plan provide opportunities for mainstreaming the GNC
LINE 2S00 Qa NIod auizhd ifaRdgemerito/sapport theimplementation of plans

and programs omollution reductionidentified in the OPMBGC&/er the next 5 years

At the local government level, thaeetworking efforts and commitmentof the 8 provinces
(Bataan, Bulacan,afite, Laguna, Nueva Ecija, Pampanga, Rizal and Tiarlk® Manila Bay
watershedprovide opportunities for introducing the application of tools and methodologies
developed from the GNC Project
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Operational Plan for the Manila Bay Coastal Strategyplementing the Supreme Court Order
to Cleanup, Rehabilitate and Preserve Manila Bay

While the waters of the bay remain below the SB level, much has been done to minimize
pollution loading into the Bay resulting from the implementatioitwo cycles othe OPMBCS
20002010 and 2012015

The DENR MBCG@eported the following consolidatedaccomplishmentsby the Mandamus
Agenciesn 20112015 which can provide the necessagyidance in identifying aspects where
theDb/ t NB 2 S ©dnOuild 08 dzii LJdzl &

T

Liquid waste management: Monitoring ofl,B63 industries where 8% were assessed
to have discharge permits; issuance of notice of violation for -campliant
establishments; provision of sanitation services and sewerage connebyioRlWSS
through the water concessionariesvhere 15% of the population is connected to sewer
lines and sewerage system aBd%is providedwith sanitation services; designation of
4 Water Quality Management Areas NCR $an Juan River SystgrRegion 4Alifus
YlangylangRio Gande-Canas River Syst¢rand Region 3arilaoc-MeycauyanrObando
River Systepnas required by the Clean Water Act.

Solid waste management: 108 of the 178 61%) local government units within the
Manila Bay watershed area have approvedYar Solid Wastlanagement Plag) 110
(62%) of LGUs have functional materials recovery fagiltgses have been filed in the
Ombudsman against 13 LGUs for still operating open dumpsites

Informal settler families and illegal structures managemdr®Us failed to conia the
growth of theinformal settler familiesalong the waterways. As @ecember2016, the

rate of increase from 2011 baseline data is much faster than the relocation rate. There
was a huge increase offormal settler familiesabout 342%for the periad 2011-2016.

Habitat and resources management: greening/vegetation of a totdb0f662hectares
targeted under the National Greening Program to reduce soil erosion and agricultural
runoffs until 2022 mangrove rehabilitation coverind),003 which surpassd the 1994
mangrove cover of 794 hectaresx mangrove areas have been identified as ecotourism
sites inthe NCRandRegios 4A and 3

Partnership and governance: conduct of scientific studies and adaptive management to
strengthen planning and polidprmulations-- among the studies conducted included
those reported by BSWM, PNRI, UPNHRC under ;Di&@rhulation or areabased
management planéABMPsjor the following13 river systems draining into Manila Bay
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ater quality monitoringequipment ha been installed at4 locations in NCRFour
additionalequipment wil be installed in identified sites iRegion 3Rampanga, Bulacan,
Bataar) andRegion 4AGavite.

1 Bathymetric survey of the Manila Bay Area is being undertaken in collatoraith
NAMRIA. Over 50% of the Manila Bay Area has been surveyed and expected to be
completed by December 2018.

1 The OPMBCS 20372022
was developed,
presented to the MBAC
on 05 May 2017, and
submitted to the
Supreme Court onl3
June  2017. DENR
conwened the first
meeting of the Manila
Bay Coordinating
Committee(MBCCpn 10
August 2017 tore-affirm
the commitments of all
the mandamus and
concerned agenciesin
the implementation of
the 20172022 OPMBCS
http://mbco.denr.gov.ph/OPMBCS202022.pdf

1 The Manila Bayay organized every £8f December by DENR has been serving as a
platform to recognize the contribution of local government units in the attainment of
OPMBCS targets. Compliance asseent is carried out by the Regional Interagency
Committee headed by the DIliGidentifying awardee LGUs.
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