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SECTION 1: PROJECT IDENTIFICATION
1.1  Projecttitle: Global foundations for reducing nutrient enrichment

and oxygen depletion from land based pollution, in
support of Global Nutrient Cycle

1.2  Project No. ADDIS #00593(GEF ID#4212)

1.3 Project type: FSP

1.4  Trust Fund: GEF

1.5 Strategic objectives: IW-SP2

1.6  UNEP priority: Ecosystem Management, Resource Efficiency,

Harmful Substances and Hazardoli¥astes
1.7  Geographical scope: Global
1.8  Mode of execution: Internal
1.9 Project Executing Agency: UNEP
1.10 Duration of Project: 4 years Commencing May 2011
Completion May 2015
1.11 Cost of project:

Cost to the GEF Trust Fund: $1,718,182

Co-financing: $2,398,165
Total Cost of Project: $4,116,347
Sources of Cefinancing Type of Cofinancing Amount $ %
Governments: In-kind 16.57
1. US 320,000
2. Netherlands 57,600
3. India (Lake Chilika Development 20,000
Authority)
UNEP Cash 250,000 761,765 31.76
In-kind 511,765
IOC/UNESCO Cash 192,000 380,000 15.84
In-kind 188,000
PEMSEA In-kind 305,000 12.71
Global Environment Technology Foundatiol In-kind 141,800 5.91




International Nitrogen Initiative In-kind 180,000 7.54
University of Utrecht In-kind 123,000 9.67
Washington State University 79,000
Institute of Ocean Management, Chennai 30,000
Total Co-Financing 2,398,165 100.00

1.12 Project summary
Project Rationale

The rationale for project intervention operates on two linked seales:

1 the more specific, relating to nutrient ovarrichment and oxygen depletion in coastal
areas and the logic and timing for intervening now in the way proposed by the project,

1 and the broader scale, which sets the context for intervention, and whiels teléhe
overall level of excess nutrient use and the resulting global nutrient cycle,

The broader arguments can be summarized as folows:

- the very large increases in the levels of nutrients such as nitrogen and phosphorous
having entered the worl dos environmenta
agriculture, wastewater, burning of fossil fuels

- the global extent, nature and developing s&veof the environmental problems
caused by this nutrient excess, including air and ground water pollution, and in the
case of coastal waters eutrophication and oxygen depletion and the associated damage
to ecosystems, biodiversity and coastal water tyuali

- the increasingly global and creBesundary drivers leading to these problems,
problems which are set to increase, notably in coastal waters, in severity and scope in
the light of increased food and energy production, and coastal urbanization to the
growing economic cost of countries and their stakeholders

- the complexity of the issuegyiven that nutrients are muliource, have mukgffects,
and impact at various scalesand the relative lack of awareness of the problems
excess nutrients bring

- the need forcountriesand their stakeholders to shift towards a foonssustainable
production and use of nutrienifiskey development goals such as food and energy
security (Green Economy) are to be achieved sustainably

- this meandower nitrogen and prsphorous inputs to human activities through agreed
efforts to limit and treat discharges, promote efficiencies and incentives in production,
and make full use of reycling opportunities

- but the lack of a sufficient governance and management frameworKofadl and
national levels) to trigger effective, strategic and practical action by countries and
their stakeholders to control and reduce nutrient use in the way described.



The logic for project intervention should be seen in this broader context ohtelying
causes for nutrient ow@nrichment and the need to change patterns of use.

The more specific arguments for project intervention in the way proposed in this document
can be summarized as follows:

- the project directly addresses the unglag problem described above of the lack of a
sufficient governance and management framework for governments and stakeholders
to take effective action on reducing nutrient inputs and improving efficiency of use,

- it does this in a practical, systematicd catalytic way, which, has the clear potential
to promote and instigate transformative change on the management of nutrient over
enrichment contributing to broader environmental sustainability benefits,

- the project can be successful in fulfilling tf@sn because it is constructed so as to
provide countries in a coherent and accessible way with the information, tools, and
policy options, necessary to stimulate and incentivizst effective action in
developing nutrient reductiorstrategies to the benét of coastal areas and
stakeholdergenerally,

- a key part of which is that the project, through the application of tested nutrient
sourceimpact models in conjunction with best practice policy options, will for the
first ti me provinmhe 6a apepliacablass d&rooawhi c
actions across a range of nutrient related sectors can be most cost effective and
environmentally beneficial,

- and because the project structure, recognizes that success in countries in initiating the
necessary éamsformative action will also require a supportive political trigger and
catalyst linked to the right integrated institutional and stakeholder framework, which
brings out the wider sustainable development benefits of more effective nutrient
management,

- to this end, the project design and outcomes, including modeling and best practice
work, are set within, and seek to further promote cross sectoral integrated
management in the form of integrated watershed and coastal management, making
full use of relatednitiatives such as the Global Programme of Action (Washington
GPA), the regional seas programme, and the GEF IW-transdary programme,

- at the same time, a Global Partnership on Nutrient Management, provides an over
arching catalyst to political aridstitutional engagement in international and regional
fora, working across the GEF nutrient related portfolio to set in motion associated
regional and national stakeholder partnerships, and providing an ongoing platform for
the uptake and application thfe project outcomes

Underpinning and connected to these arguments are a number of clear timing rationales for
project intervention in the way proposed at this juncture.

First, inless technological advances and policy changes are implenrenteght nputs to
watersheds associated with agriculture, sewage and fossil fuel combustion are projected to
more than double by 205Millennium Ecosystem AssessmentOB) with consequential



intensification of eutrophication and hypoxia in many regions, notabAsia and Africa.

There will be a growing economic cost to countries in terms of the degradation of valuable
marine and coastalatural resources and the services and jobs they prowigieh could
undermine targets set by the World Summit and make it harder to achieve elements of the
MDGs. Further degradation of coastal ecosystems could also undermine their contributing
to meeting climate change. Effective project interventiomrisly.

Secondlythe GEF portfolio (and other initiatives) of nutrient related work in various regions
has advanced to a point where an overview and inventory of best practice measures and tools
should be effectively brought together for global beniefia systematic Tool Bok one of

the project outcomes. GEF can build on its initial leadership through heightened attention to
nutrients in a more integrated, cross programmatic and cross GEF agency manner.

Thirdly, modeling and analytical techniques bdikewise advanced to the point where the
causes and effects of nutrient oesrichment in watersheds around the world can be
effectively quantified. They can combine and integrate the impacts of drivers and sdurces
nutrients,and be usetb evaluateand map present day contributions of different watershed
based nutrient sources to coastal nutrient loading and their effects, imgliwhen nutrient
overenrichment problem areas are likely to occur, and estimate the magnitude of expected
effects of futher nutrient loading on coastal systems under a range of scendrios.
provides a frame of reference by which to assess the likely impact and thesfecsteness

of the various policy options related to managing nutrient impacts from key souwi#sse
which are brought together under the Tool Box.

This combination of Tool Box and modeling techniques will enhance the capacity of
resources managers and policy makers to anticipate impacts of nutriergnaebment,
providing in effect a road npaas to which investments and decisions policy makers can
better make in addressing root causes of coastaleswehment through nutrient reduction
strategies.

In this context, the value of the Manila Bay watershed in order to apply and insert the
combination of modeling and tool box provides a further compelling rationale in support of
the project. The nature of the watershed and its institutional and stakeholder structure will
enable highly policy relevant interventioinsa nutrient reduction plabased on full cross
agency and stakeholder engagenietd be facilitated, making full use of the modeling and
best practice approach described above. Underpinning this is a specific legal requirement
from the Philippines Supreme Court that the Phihgpigovernment agencies and other
bodies should work together in restoring the water quality of the Bay and its coastal area,
addressing in so doing the root causes of the current degradation, including the problems of
nutrient overenrichment.

These ocumstances provide the opportunity to not only insert effective nutrient reduction
planning into the heart of decision making in a major watershed and conurbation in a
developing country consistent with national and local priorities, contributing toala re
improvement in coastal water quality for millions of people, but in so doing facilitate the
development of tools and approaches of wider global application.

To conclude, the broader nutrient excess context, the specific modeling, best practice and
patnership approaches entailed in the project, wedded to the benefits of timing and working
productively in the proposed demonstration area provide a clear and timely added value for



project intervention. By addressing causes of eutrophication and hyplogi@roject is
designed to initiate transformative action by countries and other stakeholders on nutrient
reduction leading to the benefts:

of improved water quality and more resilient coastal ecosystems

from the stimulus to the take up of adaptiméegrated watershed and coastal zone
management,

and from the resulting shift towards more sustainable nutrient management generally
and its contribution to moves towards a Green Economy.

Project Objective, Outcomes and Quits

The project meets thimtionale and associated benefits by setting and seeking to achieve the
following objective:-

to provide the foundations (including partnerships, informatidools and policy
mechanisms) for governments and other stakeholders to initiate comprehensive,
effective and sustained programmes addressing nutrienteswehment and oxygen
depletion from land based pollution of coastal waters in Large Marine Ecosystems.

This is to be achieved through a number of core project outcomes and outputs, which were
referred to in the project rationale and which can be summarized as :

the development and application of quantitative modeling approaches: to estimate and
map present day contributions of different watershed based nutrient sources to coastal
nutrient loaing and their effects; to indicate when nutrient emerichment problem

areas are likely to occur; and to estimidte magnitude of expected effects of further
nutrient loading on coastal systems under a range of scenarios

the systematic analysis of alable scientific, technological and policy options for
managing nutrient oveenrichment 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 analysisassess thékely impactand overall cost
effectivenessf the variouspolicy optionsetc brought together in the Tool Box, so
that resource managers have a means to detemhich investments and decisions
they canbetter make in addressing root causes of coastatemwerthment through
nutrient reduction strategies

the application of this approach in the Manila Bay watershed with a view to helping
deliver the key tangible outcome of the projécthe devebpment of stakeholder
owned, coseffective and policy relevant nutrient reduction strategies (containing
relevant stress reduction and environmental quality indicators), which can be
mainstreamed into broader planning

a fully established global partneiiglon nutrient management to provide a necessary
stimulus and framework for the effective development, replicatiorscapng and
sharing of these key outcomes.



Project components

The key outcomes outlined above are reflected in 4 main operational compdnents
Component A, the global partnership, Component B, the development of the modeling
techniques, Component C, the development of the Policy Tool Box and the integration of the
tools with the modeling techniques, and Component D, the application of tools and modeling
techniques in the Manila Bay watershed to produce actual nutrient reduction strategies both
for mainstream adoption in that area, and as a model for the developdeaypication of
nutrient reduction strategies in other regions. Each component will contribute to overall
lessons drawn and potential for replication anescgling, which will be disseminated in an
inter-active way through the Component A partnershighich continues after project
completion to provide sustainability.

In addition to the 4 operational components, two @rehing components are represented by
Component E monitoring andevaluationeffectiveproject co-ordination, and Component F
T manaement and ovesight.

The following gives a brief overview of the main outcomes and outputs intended from
components A to D.

Component A: Global Partnership on Nutrient Management addressing causes and impacts
of coastal nutrient oveenrichment and hygxia

Total resources: $766,500 : GEF grant 3D®0co-finance 450,500
Main outcomes

- Global partnership of stakeholders actively involved in addressing nutrient- over
enrichment in coastal water

- GEF projects, countries and stakeholders:

- better inbrmed about the importance editrophication & hypoxia, including
environmental and economic cqosisd

- have access to ongoing guidance & support for development &
implementation of nutrient reduction strategies

Main outputs

- partnership establishment and stakeholder involvement

- partnership and project communication strategy, including web platform

- global overview of nutrient oveenrichmen#utrophicatiooxygen depletion

- synthesis report identifying emerging issues andwadge gaps

- establishment of Community of Practice, including vialsed platform targeting GEF
related projects as part of IW Learn, as vaslleXtensiomgricultural services

- participation at and input to GPA review and GEF IW conferences

- replication ad up-scaling of good practices and lessons learnt



Component B quantitative analysis of relationship between nutrient sources and impacts to
guide decision making on policy and technological options

Total resources $192,847 :GEF grant488682, cefinance 704,165

Main outcomse

Relevant stakeholders in developed and developing countries have basis and tools
available to:

-attribute sources of nitrogen (N), phosphorusié)silica (Si) within watersheds
-quantify past, current and potential futesgort of N, P and Si to the coastal zone
-develop estimates of the relative efficacy of increaseséases in nutrient export on
coastal water quality at regional to international scales

Main outputs:

overview of existing tools for souraempactanalysis

global data baseon nutrientloading occurrenceof harmful algal blooms and
hypoxic areas, and aastal conditionsnutrient sourceand effects

nutrient impact modelingo providesourceimpact analysisat global/regional scales
and in relaton to Manila Bay watershed, enablipgedictive capabilityassessment of
effectdand development akgional modelsandmaps

summary models and analysis tailored to assist policy making

training of regional and national scientiptlicy expertsn sourcempact modeling
source impact guidelinasser manuals for integrated assessmentnamdent citeria
to assist policy makers

Component C :establishment of scientific, technological and policy options to improve
coastal water quality policies in LME$d national strategy development

Total resources $771,000: GEF grant 329,500;fazance 441,500

Main outomes:

Decisionmakers have informed and interactive access, to cost effective, replicable
tools and approaches to develop and implement nutrient reduction strategies in LMES

Main outputs

global overviewand inventoryof technologicdpolicy optiorsto reducenutrient over
enrichment

in depth case studies of technolfmplicy options including analysis of cost
effectivenessind success

synthesis report providing review of regulations, measures etc to reduce nutrients
replication and wscaling strategy for above

consolidated glicy toolbox (bringing togethembove outputd containing detailed
summaries of policy optiongechnology measures and their achievements, costs,
sociceconomic impacts, infrastructure required



- application of sourcempact analysis from component B to the Policy Toolbox to
illustrate and communicate method for integrated approach to investments and
decision making on nutrieméduction

- regional and national scientists and policy experts, padity from developing
countries, trained in using the above outputs in order to develop nutrient reduction
strategies

Component D. Development of nutrient reduction strategies through application of
guantitative sourcémpact modeling and best practices in Manila Bay watershed

Total resources $892,000: GEF grant 330,000;famance 562,000
Main outcome:

- Strengthenedinformation and decision support system on nutrient isst@sthe
Manila Bay watershed as part of integrated approach to overall water quality

- Agreement with government agencies and relevant stakeholdére Manila Bay
watershed on nutrient reduction straésgto be implementefincorporating stress
reduction and environmental quality status indicatomsgluding their effective
insertion into integrated national water quality planning for the Bay area

- Application and implementation of ecosystem nutrierdlthereport card in Lake
Chilika, India and Laguna de Bay, Manila, including as part of overall nutrient
reduction strategies for Manila Bay watershed

- Accessible up scaling and replication strategy shared interactively with countries,
GEF projects & stakeadiders for development and implementation of nutrient
reduction strategiedoth for other watersheds in the [Manila region] as well as for
other regions and globally

Main outputs:

- Development and integration afdicators, iformation and reporting onutrient
issues andndicatorsin Mani | a Bay watershed into Mani
reporting system

- compilation and analysis of best nutrient reduction practices for Manila bay area
engagement with key sectors and

- application of sourcégmpact modelingand best practices to produdadraft nutrient
reduction strategies for Manila Bay watershed

- adoption of nutrient reduction strategies as part of overall approach to water quality
improvements in Manila Bay watershed

- application of ecosystem health card for nutrient @reichment and impacts for
estuarine and delta areas (developed in Lake Chilika, India, as well as Manila Bay
watershed)

- evaluation of lessons learned during the development of nutrient reducttegss,
including work onecosystem nutrieritealth card in Lake Chilikhake Laguna

Sequencing of Component outcomes and outputs:
Initial outputs are focused on developing the overall partnership architecture for the project

under component A as welk the best practices and associated Tool Box under Component
C, where advantage will be taken of (and input given tedaming meetings in 2011 such as



the Global Programme of Action (GPA) review and the GEF IW Conference. There will also
be a focus orarly outputs in the Manila Bay watershed area in terms of strengthening the
decision support system, and engagement with sectors and other stakeholders on nutrient
reduction best practice approaches. This will build support for project aims in the, regio
notably with a view to developing a road map approach to eventual nutrient reduction
strategies.  The nutrient health reporting card will be developed first in Lake Chilika and
then in the Manila Bay area with a view to its being ready in years ahivanof the project

for implementation.

Regarding the sourdenpact modeling work, the initial focus will necessarily be on data
collection and assembly, including in relation to the Manila Bay watershed.  Global and
regional data bases will becomeadable in years one and two of the project, and will form

the basis for the development and application of first versions of the smpaet modeling.

First versions of the models and associated analysis at both the global level and in relation to
the Manila Bay watershed will be available at mtdrm review, and subsequently for initial
application and refinement in discussion with stakeholders, including in Manila Bay along
with best nutrient reduction practices.

Activities then focus on practicapplication of the modeling and analysis and best practices
to produce final versions of policy relevant models at both the global and Manila Bay levels,
culminating in the latter case in the development of nutrient reduction strategies for the
Manila Bay watershed in conjunction with government agencies and other stakeholders.
Workshops and associated training reflect this sequencing with activities combined across
components where suitable to maximize interaction between science and policy makers. A
final stage would be see the nutrient reduction strategies fully integrated within broader
improved water quality planning in the Manila Bay watershed and lessons drawn in
conjunction with stakeholders and experts cross the work of the project for finahtiepli

and upscaling.
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Acronyms and Abbreviations
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FAO
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Department of Environment and Natural Resources, Government of the
Philippines

Food and Agriculture Organization

Global Environment Facility

Global NEWSGlobal Nutrient Export from Watersheds

GPA

HABs
HELCOM
ICEP
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IHDP
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IOC
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IMC
W
IWRM
LME
LOICZ
MBCS
MDGs
OSPAR
PEMSEA
PIMS
PIR
TDA
SAP
SCOR
SMART

STAP-GEF
TT

UNDP
UNECE
UNESCO
UNEP

UN Habitat
UNIDO
WSSD

Global Programme of Action for Prevention of M&iPollution from Land
Based Activities

Harmful Algal Blooms

Helsinki Convention on the Protection of the Baltic Sea Area
InternationalCoastal Eutrophication Potential

International Geosphet@iosphere Programme

International Human Dimensions Programme

International Nitrogen Initiative

International Oceanographic Commission

Integrated Coastal Management

Inter - Ministerial Committee

International Waters

Integrated Water Resources Magement

Large Marine Ecosystem

Land-Ocean Interactions in the Coastal Zone, an IGBP programme
Manila Bay Coastal Strategy

Millennium Development Goals

Oslo and Paris Conventions for the Protection of the North East Atlantic
Partnerships in Environmental Management for the Seas of East Asia
Project Implementation Management System

Project Implementation Review

Transboundary Diagnostic Analysis

Strategic Action Programme

Scientific Committee@n Oceanic Research

Sustainable, Manageable, Attributable, Reachable, Targeted and Time bound

indicators

Scientific and Technical Advisory Committee of the GEF
Tracking Tool

United Nations Development Programme

UN Econome Commission for Europe

UN Educational, Scientific and Cultural Organization

UN Environment Programme

UN HumanSettlement$rogramme

UN Industrial Development Organization

World Summit on Sustainable Development
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SECTION 2: BACKGROUND AND SITUATION ANALYSIS (BASELINE COURSE
OF ACTION)

2.1 Background and context

Nature and scope of the problemHuman activity, associated with the industrial and
agricultural revolutions of the last 150 years has greatly accelerated the amount of key
nutrients such as nitrogen and phosphoqmesent and actven t he wor |l ddéds env
media Nitrogen andPhosphorous are the two key nutrients entailed in this project, though

Silica is also included isomeof the modeling work.  There are growing concerns among

the scientific community that the levetd nitrogen and phosphorousse are excessive in

terms of the capacity of the earthés ecosyste
them without severe, detrimental effect to ecosystem functioning and resilience, including to
important marine biodiversity and fisherjesd the capacity of these egstems to absorb

carbon dioxide and assist with adaptation efforts.

Nutrient overenrichment and oxygen depletion of coastal waters in Large Marine
Ecosystems (LMESs) is a direct consequence of these elevated nutrient levels and is an
increasing problem wédwide. Reactive nitrogen production (the conversion of inert
nitrogen into a reactive, usable form) has increased more than 20 times from 1860 to 2005

and currently amounts to some 187 tonnes annually, arourl tinfes the natural rate for

the planetas a whole. Estimates suggest that some 90 tonnes of this reactive nitrogen
derived from | and based human athearounddmes e n
tonnes of phosphorous mined each yecaang near |
8 times the natural rate of input.

In coastal waters, ih overenrichment ofnutrients cause phytoplankton and macro algae
blooms, a process known astrophicationi in short an increase in the rate of supply of
organic matter to an ecosysteRutrophicationcan lead to the occurrence of harmful algal
blooms, and oxygen depletion (hypoxia). Globally, harmful algae blooms are considerably
more widespread and frequent than they were a decade ago, a situation that is expected to
further deterioratdy 2020. Harmful algal blooms are often toxic with effects ranging from
neurotoxic, diarhheic, paralytic shellfish poisoning and cyanotoxic algal blooms. The many
additional effects include the loss of safpuatic vegetation, fish kills, shellfish porgng in

humans, coral reef degradation, and loss of species diversity. Diagram 1 illustrates how
eutrophic systems develop

Hypoxia (oxygen depletion) is caused when algae die, sink to the bottom and are digested by
bacteria, in the process using up thvailable dissolved oxygen. In short the aerobic
organic respiration rate exceeds the oxygen supply rates. The Scientific Committee on Ocean
Research (SCOR), which informs the work of the Scientific and Technical Advisory Panel of
the GEF, takes thdefinition of hypoxia for coastal waters as 30% of oxygen saturation.
Spatial scales of hypoxic systems range from estuaries to coastal and open ocean waters and
span depths of-2m to 600700m.

Since 1960, the number of documented hypoxic areasoudred every decade: in 2007, 415
eutrophic and hypoxic coastal systems were identifidd9 identified hypoxic areas, 233
areas of concern and 13 systems in recovery. Such areas are now present not only in
enclosed seas, such as the Baltic Sea anBl#o& Sea, but also in large coastal areas which
have internationally important fisheries. They are now spreddintpveloping countries,
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including off large estuary areas such as the Changjiang, Mekong Delta, and in the Arabian
Sea. Diagram 2 belowhews the distribution of world hypoxic and eutrophic coastal areas.
Thecurrentextentofhy poxi ¢ zones in the woedudalersttos eas
the total global area of coral reefs

It is widely accepted that the expansion of occurremtensity and duration of hypoxia in
coastal zones is primarily driven by increased eutrophication.  This underlines the need for
the project to deal with eutrophication and oxygen depletion togefreblems of over
enrichment which were once largalgnfined to the industrialized areas of Europe and North
America are now also prevalent in Asia and South America.

Diagram 17 how eutrophic systems result

Eutrophic
£cosystem

In healthy ecosystems, nutrient inputs, specifically
nitrogen and phosphorus (8F), ocaur at a rate that nutrient loads (X5 from farming 4, urban
stimulates a level of macroalgal & and phytoplankton  development ., water treatment plants ﬂ ,and
(chlorophyll a;’-‘»'—j ) growth in balance with grazer industry 1., in combination with atmospheric

biota. A low level of chlorophyll @ in the water nitrogen T, help trigger both macmnlg;e“and
column helps keep water clarity high J_. allowing phytoplankten (chlorophyll a @} blooms, exceeding
light to penetrate g deep enough to reach submerged the capacity of grazer control. These blooms can result
aquatic vegetation m Low levels of phrmplanlcton in decreased water d:rityé , decreased light

and macroalgae result in dissolved oxygen ” |Ievels penetration i, decreased dissalved uxygen@, loss
most suitable for healthy fish l#ﬂhand shellﬁsh @ of submerged aquatic vegetation m, nuisanceftoxic
so that hurmans can enjoy the benefits @q algal blooms ":nd the contamination or die off of
that a coastal environment provides. fish %t and shellfish

In a eutrophic ecosystem, increased sediment. aned
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World Hypoxic and Eutrophic Coastal Areas

Eutrophic and Hypoxic Areas
Areas of Concern 3

® Documented Hypoxic Areas %

#  Systems in Recovery

Data compiled from various sources by R. Diaz, M. Selman and Z. Sugqg.

Diagram 271 eutrophicand hypoxiczones around the world

Effects: the key effectan coastal water®f eutrophicationand oxygen depletion are on
coastalwater quality and human health, fisheries, seagrass and coral reefs.  The overall
effectis toundermine the resilience of these marine and coastal ecosyaféentng in turn

therr ability to support coastal livelihoods such as fishing and tourism andpttitemtialrole
inclimatechangg dapt at i on and Giobat BngreamentoQutlook Répad 6 s
warredthat a number of environmental thresholds have been reached slusdined human
activities including collapse of fisheries aedtrophicationand deprivation of oxygen in
aguatic systems.

While the effects of eutrophication have been documented in many areas around the world,
there are many areas for which datave not been compiled or do not exist. In particular
there is a need for additional information in Asia, Africa, Latin America and the Caribbean
regions. The implication is that the probleimand thus need for concerted solutiemsay

be more widgsread and substantial than the above analysis and information sources suggest.

A particular problem relates to nitroge\ single molecule of reactive nitrogen may move
successively through the environment in a variety of wkysewn as the nitrogen caste,
causing in turn a succession of harmful impactk the air, this means more ozone causing
respiratory ailments and vegetation damage. From the air, nitrogen falls to the surface
acidifying buildings, soils and water bodies, and fertilizing traed grasslands, creating
nutrient imbalances and changing biodiversity. On reaching coastal zones it can harm fish
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stocks and biodiversity. Finally, part of the molecule converts to nitrous oxide, contributing
to greenhouse gases and ozone depletion.This underlines the need for integrated
approaches.

2.2  Global Significance
There are four main themes relatinggiobal significance

) the scope and impactof eutrophication and hypoxia illustrated in the
preceding section.  Thanpacts goto global issues of biodiversity and
fisheries decline, coastal water quality and the resilience of marine and coastal
ecosystems to climate change.

(i) that excess nutrients n t he wor |l dés e nvairangenoment al
harmful effectsof global significance that go beyond coastal watermsn air
qguality and human health, freshwater quality (and thus water availability) and
on levels of greenhouse gas emissions (nitrous oxide is a powerful greenhouse

gas).

(i)  though focused on coastal waterdgeefive nutrient managemeapproaches
developed under the project, including through integrated watershed and
coastal managemerttanprovide a strong lever to hegngage and strengthen
for a and processes addressihg broader range of environmentabplems,
so improving air and water quality. This crasctoral engagemengeeds to
be stimulated because of the range of drivers causing coastaroigment,
including emissions of nutrients from fossil fuel burning

(iv)  the drivers of change in level$ nitrogen and phosphorousse- population
growth, food and energy security, amastalurbanizationi are global and
regional in scope. Addressing coastal nutrient-@eichment effectivelyon
a global basis hasnportantimplicationsfor sustainal@ use of nutrients and
thus how key global development issues such as food security are taken
forward.

The Global Partnership for Nutrient management established in relation to the project reflects
linkage with these issues of broader glofighificance, as does the project design. To be
successful there needs to be effective engagement with key stakeholders such as the agri
business, aquaculture and wastewater sectors, demonstrating win to win benefits for countries
of nutrient reduction.

2.3  Root causes, threats and barrier analysis
Root @uses and threats:

Land-based activities are the dominant source of nutrients and these can enter coastal
ecosystems through different pathways including air, surface water and groundwater. Key
sour@s of anthropogenic nutrients include: agricultdarén particular through fertilizer
leaching from agricultural fields, manure from concentrated livestock operations and
aquaculture-, wastewater discharge from sewage and industry, fossil fuel emissidns a
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atmospheric deposition from land based sources. Biologigéik&tion (both natural and
from agriculture) is also an important nitrogen source.

In brief the root causes of nutrient oxarichment in coastal areas and the associated
problems are caequential on mainstream human activities.  Agriculture is the dominant
sectoral driver of nutrient ov@nrichment generally, and the project recognizes the reality
that currentit he f ood security of ar ounigestonaedtohal f ¢
depends on fertilizers, particularly nitrogen fertilizer. Between 1960 and 1990, global use of
synthetic nitrogen fertilizer increased more than sevenfold, while phosphorus use more than
tripled. In practicehowever,chemical fertilizers are ofteoverapplied, or applied at a time

when they cannot be effectively utilized by crops. As a result, as much as 20% of nitrogen
fertilizer is lost through surface runoff or leaching into the groundwater. Phosphorus binds
to the soil and can be lost tlugh soil erosion on agricultural lands. Intensive livestock
breeding in concentrated areas has also contributed to increases in nutrient releases to the
environment through manure production and application resulting in nitrate losses to
groundwater andramonia emissions to the atmosphere.

Considered point sources of pollution, urban and industrial sources of nutrient releases to
coastal waters are often the most controllable. The contribution to nutrient loading of coastal
waters from human wastewatearies considerably and is generally more important as a
source of phosphorus than of nitrogen. Some of the underlying root causes of eutrophication
from urban sewage are due to limited funding for treatment infrastructure and a lack of
incentives to opate existing infrastructure. The burning of fossil fuels, in particular from
coakfired power plants and exhaust from cars, buses and trucks, releases nitrogen oxides into
the atmosphere. It is estimated that fossil fuel combustion contributes 22 igpgém to

the global environment every year, which is approximately 20% of the contribution of
synthetic nitrogen fertilizers.

The shift towards renewable energy soutiseslso causal of ovanrichment. Ithas led to
the additional use of fertilizer for the production of crops and biomass f@niay and bio
fuel production. Currently, bicenergyis estimated taontributesomel10% to the global
energy use, while bifuels contribute 1% .The influenceof this shift onoverall global
levels offertilizer use is still relatively marginal, bas present climate and energy policies
tend to stimulate bifuel production, the influence on fertilizer use and production of
nitrogen will tend to grow, dependjnon which soils and crops are used and in how far
nitrogen efficiencies in food production can be increasedRecent changes in subsidy
patterns for types of land use which encouragdits (at the possible expense of land used
previously for humandod consumption) have been seen by some experts as exacerbating the
very large hypoxic problems of the Gulf Coast of the US and Mexico.

Threats the oOthreatsd reflect the main causal
population growth. We can titipate that atrophicationand hypoxia willintensify in many

regions in response to the increased application of fertilizers, especially in Asia and Africa. It

will also increase in prevalence due to increase in food and animal production, growth in the
aguaculture industry, increasing quantities of human sewage, generation of nitrogen from
fossil fuel combustion and potentially as a result of global warming

In particular, the 2009 the World Food Summit on Food Security stated that the world must
prodice 70% more food by 2050 than currently produced in order to sustain a world
population of 9bn. This will require an annual increase in crop production of 44m metric
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tons. Without encroachment on natural forests, grasslands and wetlands, this implies an
intensification of food production and fertilizer use. The position is further complicated by
the reality of global trade in agriculture, which in effect transports nutrients around the world
by virtue of products containing nitrogen.

A particular prokem, related to the likely growth of synthetic fertilizer application is that

while there are excess nutrients in many parts of the world caused by human activities, a
number of areas, notably in s@aharan Africa suffer from nutrient shortages. Agtirel

is the regionds primary industry but It ha
accounting on some estimates for around 1% of global use of synthetic fettde&eMost
subSaharan countries appear to have negative annual nutrientcdmlameaning that

essential plant nutrients are being removed through harvests or being inadvertently lost from
agricultural fields than are being introduced into the system.

The underlying threat, therefore, is that countries will focus straightforyacdi
development goals, linked with population growth and urbanization, such as food and energy
security (as they have in the past) and not take account in so doing of the problems caused by
excess nutrients entering tthosedsvers. |Lohiedwite nvi r o
this are problems of awareness of the problems and capacity to take action.

A step change in mainstreaming nutrient management efficiency, avoidance of discharge, and
re-use will be necessary if nutrient owemrichment prblems are to be addressed. In
particular, it will be important in many areas to show that efficiency in fertilizer use can be an
important part of meeting food security, both in terms of cost benefits to farmers and assisting
fisheries.

Accordindy, the project has a strong sense of global and regional advocacy among inter
governmental and other fora to trigger productive discussion, and the opportunities of win
win investment and stakeholder benefits of nutrient management efficiencies.

Barrier analysis:

The 2006 integovernmental review of the GPA concluded that the lack of an overview of
available information and tools is a key barrier to effective nutrient management

Information barrier Over the last decade a number of global, regional and national initiatives
have identified and addressed the issue of nutrient enrichment to the coastal zone. These
include global assessments such as the Global International Waters Assessment (GIWA),
TDA/SAP processes of GEF projects and work done by the IGBP core project on Land
Ocean Interactions in the Coastal Zone (LOICZ).

The availability ofmarine environmental data igicreasingthroughthe development and
coordination efforts under initiatives suas theGlobal Ocean Observing System (GOOS).
This suite ofsustainedbservationgoversphysical chemical, biological and socEconomic
variables. Thesustained observations are starting to dpplied for analysis of marine
environment conditions thamay promote or mitigate specifeutrophication effects, such as
changes in occurrence gfeific toxicmicro algalspecies.
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This said,information is generally much dispersed and has not yet been compiled into a
consistent database so that nutrientrses in specific LMEs can be linked to impacts in their
associated coastal system. This is a critical next step in order to formulate and take effective
policy measures, and evaluate outcomes

The landscape of nutrient initiatives, management approaamesinformation is also
dispersed and fragmented A large number of protocols to Conventions have been drafted,
strategic action plans agreed, and regional and national policy and legislative reforms
pursued. But there is little in terms of a systentaapproach to information and which
management approaches work and why. Moreover, whilenereasing number of GEF
projectsfocus onnutrientrelated issues and GEF projects and partners would benefit from
consolidated nutrient information, bringing &er the outcomes of assessments, modeling
approaches and practical experiences, and increasing the availability of information and tools
to a greater number of stakeholders. There is no single place for GEF projects or countries
where an overview of aiable information, tools and mechanisms can be found with a view

to offering sets of policies andeasures that can beadilyimplemented to reduce inputs and
effects.

Analytically, while qualitative relationships between nutrient sourees |pstram overuse

of fertilizer use and appearance of algae in coastal areas) are well documented and form the
evidence basis for current interventions, there has been a lack of a systematic and accessible
to approach tguantifyingtherelationshipdetweerr

- nutrient sources and controlling factors in watersheds, such as urbanization,
wastewater treatment and agricultural production

- and their effects in coastal ecosystems in terms of the occurfesgeency and
aerial extent of (i) harmful algal blooms afiijl hypoxia, (iii) effects on fish
abundance and composition, and (iv) effects on coral reefs.

This is of signal importance because it relates closely to a further underlying barrier to
effective nutrient managementthe pressing neetb improve knovedge on the economic
costs of nutrient oveenrichment and oxygen depletiand thus the benefits of actioSuch
knowledge is required to assess the mostefisttive policy and technological options for

the reduction of nutrients and their effectscluding the development of public/private
partnerships.  This is particularly important in the case of nutrients where the sectoral
sources and drivers, effects and scale of impacts are highly various, making it very difficult
for policy makers to weig the effects of various measures in aocdinated way. The
devel opment and application of coherent an
consistent data bases (a key feature of this project) will enable policy makers to make more
informed, ost effective and joined up decisions.

Institutional capacity the barriers to effective nutrient management are not just ones of
better and broader information and assessment. In the end, the main drivers of nutrient use
need to be addresselitectly and concrete actions taken. heTprimary responsibility for

action lies with governmentsho need to integrate policies and resources across a range of
sectors and agencies dealing with air, water, solil, agriculture and commerce.

However, eva in developed countries with substantial resources this is difficult given the
multi-source and mulimpact nature of nutrient issues. Relevant agenciedankyaccess
not just to assessment information, but cruciatlyinformation aboutand accesgo the



20

available best practices and tools to effective nutrient managemeney may be unclear
where and how effective action can be taken and the costs, benefits of and possibilities for so
doing. There is an underlying need to trigger political arstitutional engagement in
countries and support it with systematic provision of information and tools. The following
section gives further relevant information on institutional and policy issues, which are also
relevant to the barrier analysis.

The complexity of the institutional and stakeholder context as described below is an
additional and important factor in relation to problems of institutional capacity, though there
are frameworks, programmes and approaches which are beneficial and whjmiojé&oe
makes use of.

Public awarenesspublic awareness is generally low, in terms of consumers as end users or
producers of nutrient related products and processes, such as food, energy, transport, water
quality, and wastewater being aware of the role and importance of nutrients. ptasimg

as knowledge of the implications of issues such as changing diets (more.g)eatd food

and energy sources increase. Key user groups such as farmers are probably more attuned to
the nutrient oveenrichment implications of fertilizer use proportion to the intensity of

past and current use, as for example countries in the EU seek to reduce fertilizer use. This
can also be the case among farmers in some regions in emerging economies such as India
where fertilizer reduction is taking place. Knowledge among some user groups such as
fishermen as to adverse consequences can be limited.

2.4  Institutional, sectoral and policy context

As has been descri bed, exc e stheopewativedageseadfs i n t
coastal nutent overenrichment derives from-

- avariety of drivers, sources and sectors, which operate at a variety of levels from
global to local

- resulting in a complex web of various development benefits and various harmful
environmental impacts, which in tucan undermine ecosystems and livelihoods.

Accordingly, the institutional, sectoral and policy context is highly variegated. Within
countries for example nutrient managemenssues relate to Ministries and agencies with
responsibilities for environnmg, agriculture, airhealth and commercevhile some 9 major

EU Directivesi e.g. urbanwaste water, soil management, water quality, air pollutaom

marinepr ot ecti oné are strongly connected to nut

The reality of this high variegatias that the institutional, sectoral and policy context for the
project ranges considerably from the global to regional and national levels, and to analysis of
the on the ground situation in the Manila Bay watershed, the main application area for the
devebpment of nutrient reduction strategi@$ie analysis of the institutional, sectoral and
policy context is broken down into two main pairtéirst, general and then the Manila Bay
watershed and the supplementary application site of Lake Chilika.

2.4.1- General

(Overall sectoral context the range of sectors involved in causing nutrient -over
enrichment and its management entail farming, aquaculture, tourism, fisheries, industry (both
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in terms of waste and fossil fuel burning), transport (likewisenfopus oxide emissions)
renewable energy, urbanization and coastal development (solid waste and sewage
management). This range has necessarily influenced project construction and stakeholder
analysis.

The sectors operate at different levels, from #rgd agrecorporations of global reach, to

small scale farmers, to large scale aquaculture to artisanal fishermen. The reality of
engagement by sectors in actudfective nutrientnanagement varies. The tourism industry

can be aware, for example, thie costs of sewage and algal blooms, but can also be part of
the problem of overall coastal development contributing to additional nutrients.  While
farming is a major source of nutrient excess, some farms operate nutrient recycling because
they see codienefits.

Given this complexity, the project focuses on the main, direct and more readily accessible
sectors in terms of engagement at watershed and coastaldgsiellture, aquaculture, and
wastewater management.

Leaving aside the ManilBay watershed, direct engagement will take place in particular with
sectoral representatives through the construction of the policy tool box, drawing on the GEF
portfolio and the contacts therein. At the same time, the project uses the full range of
relevant UN agencies, drawing on their work, contacts and information sources to assist with
policy development, building intexgency ceoperation through the global partnership.
More regionally and nationally based partnerships and communities of praetiasmeed at
providing platforms for bringing users together around shared goals of promoting nutrient
management efficiencies anduse and the win to win investments countries can achieve.

(i) Global institutional and policy context thereare no disa@te international conventions
focused on nitrogen or phosphorous. However, the impact of nutrieneorenment is
significant within the work of th&€onvention on Biological Diversitygiven impacts on a
variety of biodiversity, terrestrial as well agrine and coastal, including coral reefs and sea
grass. The levels of nutrients under the CBD are a negative conservation indic@®D
supports the use of integrated coastal management as a key tool to help biodiversity
conservation and implemeits marine and coastal programme.

Within the UN Convention on Climate Changand the work of the Intergovernmental
Panel on Climate Changethere is growing recognition and evidence that the amount of
reactive nitrogen in the environment is playing anportant role in climate change.
Nitrogen Oxide is a powerful greenhouse gas forma&donly by the burning of fossil fuels,

but also through emissions froall forms of nitrogensources such dertilizer and animal
manure. Carbon dioxide resultingofin the production of fertilizer is an important
component of some countries overall greenhouse gas emissions, notably @mdanuch

of the emissions of nitrogen oxide from fossil fuel burning ends up in the marine
environment, contributing to owenrichment.

The IPCC has called for further work on linkage between climate change and nitagéin,
facilitated by the Global Partnership on Nutrient Managemedt specific relevancéo this
project is that eutrophication and hypoxia cemlermine the resilience of marine and coastal
ecosystems and thus thpwotentialcontribution to climate change adaptation and mitigation.
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The World Summit on Sustainable Development in 208tognized the importance of
addressing effective nuémt management and that it should be a priority focus under the
Washington Global Programme of Action. More generally, effective nutrient management
as foreseen in the project can contribute to more resilient coastal ecosystems and the services
and livelhoods they underpin. In this way, the project can contribute to environmental
sustainability and the achievement of M#lennium Development Goalsincluding cleaner

water.

Washington Global Programme of Action fathe Protection of the MarineEnvironment

from Land based asurces of Pollution (GPA): this is the only integovernmental
programme that addresses directly the effects of nutrient enrichment on the marine and
coastal environment. Nutrients are a priority area of focus under the GPA is also the

only global programme that addresses Hhtdtages between freshwater and coastal
environments. The focus of the GPA is, therefore, consistent with the GEF IW programme,
and the reality that watersheds are a prime source of nutoerst ihto coastal waters.

During the last Intergovernmental Revieneetingof the GPA participating governments
identified nutrient oveenrichment as a priority issue and committed themselves to devote
additional effort, finance and support to addressitpand norpoint source nutrients at
national level. Thseinclude municipal, industrial and agricultural wastewater, as major and
increasing source categories directly affecting human healthpeily and the environment,
including marine ecosystems dantheir associated watersheds The GPAOGS
implementation mechanism is through National Programmes of Action (NP3%® national

below 7 a mechanism, which provides clear opportunities for linkage with integrated
programmes such as IWRM, and ICAM.

Small Island Developing Stateshe effects of nutrient ovenrichment in the SIDS can be
particularly apparent with local hot spots emerging from sewage and agriculincf
concentrations. The Barbados Programme of Action (the main internatictalment
specifically directed at the sustainable development of SIDS) incorporates the importance of
nutrient management . The project wi || en
regional seas programme.

UN system and agenciesthere has been substial Global Environment Facility
involvementin relation to nutrient oveenrichment, which is covered at section.2.UNEP
andIOC/UNESCOprogrammes are also detailed in that section.

FAO, UN Habitat, UNIDO,andUNDP have a variety of projects andtiatives (often with

the GEF) which relate to nutrient ovenrichment in one form or another. The focus reflects
the mandate of the agency and the sectors it covers., foh@xample are carrying out
relevant work on fertilizer best practice and ra@dg impacts of aquaculture, whilst UN
Habitat focuses on wastewater (an important source of nutrieneaviehment) from urban
planning and sanitation aspects. UNDP has initiated a number of initiatives which are of
direct relevance to the work dhis project,including the seminal work with GEF and the
World Bank in the Black Sea/Danube basin.

The UN Commission on Sustainable Develop(@SD): the CSD provides an ovarching
forum for reviewing global sustainable development issues.  Accdyditige Global
Partnership on Nutrient Management (GPNM) was launched at C8iwoe sustainable
consumption and use of nutrientgtably nitrogen and phosphorous to ensure food security
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and environmental sustainability. This approach of holding evantkey international
meetings is consistent with the project aim of using the Partnership to insert the importance
of nutrient management issues into irgewernmental fora and trigger strategic action by
countries.

(iif) regional institutional and policy context: in line with their mandates, many of the
regional seaprogrammes and conventions have activities fmadising on nutrient over
enrichment and impacts on coastal waters.  The focus tends to reflect the pariic@ar pr
causedn the regon. Wastewater is for example a prime sectoral focus regarding nutrient
impactsunder the Caribbean Cartagena Conventiolm the case of the Mediterranean, the
Barcelona Convention focuses on agricultural inputs and impacts, notably on bathing water
guality, fisheries and marine ecology, whi@SPAR (NE Atlantic) and HELCOM (Baltic)
focus on agricultural and sewage hot spdi#awever, programmes and associated capacity
variesamong regional seas programmes and conventions. The project under Component A
will pursue synergies and catalytic links with regional seas programmes and the clear
intention is that they should benefit from the application of project outcomes through up
scaling and replication.

Trans-boundarywater. transboundary issues in i@ion to GEF are covered under section
2.7. The UNECE Convention on the Protection and Use of Toamumdary Watercourses
and International Lakefocuses on eutrophicatiasf watercourses, lakes and ground waters
and its effects on ecological condition ahdman health. A number of integrated
programmes covered under the national section, such as IWRM are also relevant.

Air:  there are protocols to theNECES 4.ong Range TranBoundary Air Pollution
Convention which seek to contr@missions ohitrogenoxide a major source not just of land
and air pollution but also nutrient ovenrichment in coastal waterdlt is indicative that the
European Nitrogen Assessment, which takes an integrated-sessal approachto
nutrient managemens beinglaunched under this convention. The GloBaftnership on
Nutrient managemerdstablished under component A of this project is engaging with this
and other regional nitrogen and nutrient assessments to promotedisaygbnary and
integrated approaches The US also takes a regional approach in large part through tackling
Nitrous oxide emissions through its Clean Air Act.

These examples of regional approaches are not easily replicable in other parts of the world.
Moreover, the emissions fropersonal and business transport is a major source of emissions,
and is a major growth activity in developing country cities all around the world. The project
does not seek to engage that problem source directly.

(iv) National institutional and policycontext: at the national level countries both developed

and developing have brought forward a range of relevant legislation. In relation to coastal
nutrient overenrichment the main measures relate to water quality and wastewater.
However, in developg countries and countries in transition implementation is a major
problem, even where legislative frameworks exist.

National Programmes of Action (NPAS) under the Gifdvide a comprehensive, yet flexible
framewor k for gui di n gajorapollatioru prablenmysadds facititaisgp o n s e
implementation action Importantly, in this regardNPAs set out a set of actions for
mainstreaming the GPA into national policies, and planning. They can gma&shments,

industry, agriculture and other relv sectors and local communities to prioritize their
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marine and coastal protection and development goals. Over 60 governments are addressing
nutrient issues through NPAshich will form one of the key mechanisms for implementing
project outcomes, linkkin with regional seas activity.

Consistent withthe use of NPAs, and the need to address cross sectoral inputs and various
stakeholders, addressing nutrient egarichment can benefit from (and contribute to )
integrated watershed and coastabnemanagement The major sources of nutrient over
enrichment often originate from upland watersheds, including from agriculture and
wastewater. Integrated watershed and coastal zone management have the potential to
address mtiple impacts and the tradeffs and synergies that arise between ecosystem
services and human well being.

In particular, the role of ICM (integrated coastal management) as an enabling framework for
supporting the implementation of NPAs is well recognized. ICM is in itselffantiee tool

to achieve sustainable coastal management, based as it is on adaptive ecosystem based
management, integration and intetationships.

The way in which such integrated approaches and associated models can be used for
addressing nutrient owenrichment in a cost effective, cressctoral way is illustrated by
diagram 3below, which sets out costs in relation to nitrogen inputs into Chesapeake Bay,
United States. These sorts of tools, which facilitate integrated management will be
incorporaté into and developed in the Policy Tool Box produced under the project.

Chemical Nitrogen Cascade: Chesapeake Bay
(Tonnes reactive nitrogen reaching each ecosystem type annually, by source)
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Economic Nitrogen Cascade: Chesapeake Bay
(Damage cost per tonne reactive nitrogen emitted, by source)
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Showing that actions, or lack thereof, have specific costs andrieogétsativade
provideaframework to help guide policies.

2.4.2 Institutional, sectoral and policy context

(a) the Manila Bay Watershedi application of quantitative nutrient source-impact
modeling and analysis and best practices

The following material is not only descriptiwé the institutional, sectoral and policy context

in the Manila Bay watershed, but also helps illustrate how the institutional and stakeholder
structure and associated policy context in the area lends itself (and can benefit from) the
needs of the projeat developing nutrient reduction strategies.

Context: Manila Bay is a semenclosed estuary facing the South China Sea, and covers
17,000km 2 of watershed and about 1,800km 2 of bay surface. It is bordered by 5 coastal
cities.  Also within the watershed are 11 non coastal cities. Currently, the Bay area
contribt es 55% to the countryds domestic produc
shipping port, and the countryés financi al C
in the watershed. The Pasigd Pampangai ver s ar e tbatariesBay ds maj o

Mangroves, segrasses, coral reefs, mudflats, beaches, seaweeds have all declined
substantially under the pressure of coastal development. -eQpkmtation of fisheries and

the contamination of fish and shellfish asmajorconcern. There arsignificant human
health risks associated with fecal coliform, heavy metals, and pesticides.
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Increasing river nutrient export and massive increases in@guaal production have led to
very largeincreases in loading of nitrogen and phosphorus, vitatesport of dissolved silica
has probably decreased or besabilizedby increasing dam construction in river systems.
Levels of nutrients which favour algal blooms are high in Manila Bdytrient enrichment
and changes in nutrient stoichiometry an®lably the major causes of the increased
occurrence, frequency and extent of algal blooms in the coastal seas of the Philippines.

The algal blooms create ecological as well as human health risk. Morbidity and mortality
cases due to paralytic shellfisbiponing related to toxic algal blooms are frequent and well
documented. Nitrogen loading from the aquaculture farms also stimulates eutrophication,
contributing to the increasing evidence of fish kills. Solid wastes entering the Bay via river
and drainge systems result in loss of amenity value and are carriers of pathogens.

The GEFUNDP Regional Programme on Building Partnerships in Environmental
Management for the Seas of East Asia (PEMSEA) had identified Manila Bay as one of the
three sulregional sas areas/pollution hot spots in the region. The guiding management
philosophy of PEMSEA and thus the approach to Manila Bay is one of integrated coastal and
watershed management, and this approach runs through the structures put in place. The
recent Qctober 20100) Third Ministerial Forum in Manila reaffirmed the commitment of
countries in the PEMSEA region to meet the targets of the Sustainable Development Strategy
for the Seas of East Asia through Integrated Coast Management scaling up efforts.

Since 2000, PEMSEA has spearheattesl Manila Bay Environmental Management Project
(MBEMP), which is being implemented with various local and national governmental
agencies, academic institutions, the private sector, and civil society groups, with the
Departnent of Environment and Natural Resources (DENR) as the lead agency

The MBEMP aims to achieve an acceptable balance between economic development and
environmental management of land and sea based practices and activities that threaten the
health of the Maila Bay area. It employs a risk assessment management framework, aimed
at developing an effective and sustainable istmtoral management mechanism for Manila

Bay. Fundamental to the framework is the prioritization of environmental concerns through
risk assessment, systematic development of measures, mobilization of stakeholders, and
putting in place necessary institutional arrangements to effectively implement and sustain
plans and programmed.he overall status of the resources and habitats of K&al based

on retrospective risk assessment point to an urgent need for improved management of these
resources, long term planning and an integrated land arubsesoning scheme

The Manila Bay Coastabtrategywas formed to serve as a common framework for all
stakeholders to address environmental problems, achieve balanced and sustainable
development, and improve the quality of life. The MBCS was subsequently translated into
an operational plan- Operational Pla for the Manila Bay Coastal Strategy (OPMBCS),
which was published in December 2005. The plan is a major component of the overall
MBEMP, and reflects the need to shift the strategy towards implementation action plans
which could be taken forward by gemmment agencies, communities, private sector and other
stakeholders. The plan is a public document setting out a vision, goals, objectives, targets,
and mean of implementation. Public private partnerships &ey aeliverymechanism in

the developmenand implementation of investments in environmental facilities and services,
notably those identified in the coastal strategy and the operational plan.
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Supreme Courverdict There is an important legal context underpinning current efforts to
clean up te Manila Bay area, which culminated in a landmark decision of the Supreme Court
of the Republic of Philippines in December 200fhe essence of the decision was twofold:

first, that the agencies and other bodies, consequent to their statutory obligadiddshe
compelled to perform functions relating to the clean up, rehabilitation, and preservation of
Manila Bay in brief, these functions were mandatory not discretionary: secondly, those
functions entailed the cleanup of water and related pollutioergéy as opposed to dealing

with specific pollution incidents. The Court saw clean up and restoration as only the first
stage in a broader process of preserving water quality by addressing root causes, that is
stopping contaminants reaching the Bay.The Department of Environment and Natural
Resources (DENR) was assigned as the primary government agency responsible and directed
to fully implement the Operational Plan for the Manila Bay Coastal Strategy.

A practical effect and implication of theling for this project is the degree of-operation
required among the relevant agencies in addressing the range of contaminants including from
nutrient overenrichment, and that in so doing they will need to address root causes by
looking at the Manila Ba watershed as a whole and implement integrated plans. This
dovetails with the integrated coastal management and stakeholder approach supported by
PEMSEA. It also lends itself to the application of the integrated modeling and tool box
approach to beaveloped under this project, the essence of which is to provide a mechanism
and approach to help policy makers weigh the environmental and cost effectiveness of
various measures in a-ocodinated and integrated manner and make investments accordingly.

(b) Chilika Lake, Orissa, India

Chilika Lake will provide a complementary application area given the importance of
devel oping a comprehensive O6nutrient health
(where effects of nutrient owenrichment can béighly apparent and affect a range of
livelihoods directly). The choice of Lake Chilika reflects (a) the role of the LOICZ
programme in establishing a basis for work in the area and the associated LOICZ score card
modeling;(b) the institutional and stakdtter suitability of the area, as set out here and at
section 2.5.2;and (c) the importance attached by the project to reaching across the GEF
portfolio to support complementary and synergistic efforts, in this case with the marine
pollution component of tnGEF/FAO Bay of Bengal LME project.

The overall focus of the proposed work is on understanding the biogeochemical process and
fluxes of nutrients in the Chilika Lake using the LOICZ Biogeochemical Model, and
estimating the overall water quality statdgte Chilika Lake and the coastal water quality in

the adjacent Bay of Bengal. The baseline for action (as in the report card work in Manila
Bay watershed) is provided by the previous LOICZ work supported by UNEP and GEF. The
practical outcome of thigiece of worki of wider relevance for the replication aspects of the
projecti i s the devel opment of a Onutrient heal
communities to anticipate problems and take avoiding actions. The Report Card approach
will be replicated, suitably adapted, in the Laguna de Bay, which is part of the Manila Bay
watershed, and will contribute to the development there of overall nutrient reduction
strategies. The LOICZ model and its proposed application in Lake Chilika are detailed
appendices 16 and 17. The work activities are incorporated into the Component D work
plans.
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Context:the Chilika drainage basin, including theke itself, covers an area of almost 4300

km? In addition to 1100 krharea of the_ake the drainage basin of theake includes 2325

km? of agricultural land, 525 kfrof forests, 190 krof permanent vegetation predominantly

used for plantations, 70 Kmof swamps and wetlands and 90%4ahgrassy mud flats About

52 small rivers and streanase draining to the Chilika Lake and the large Mahanadi River

enters the lake in its norastern end. On account of its rich biodiversity, Chilika Lake

was designated as a ARamsar Siteo i .e. a wet

These characteriss 1 an important centre of both intensive agricultural production and
where fishing is also an important livelihood (both commercial aquaculture and artisanal) as
well as the amount of mangroves and wetlandsean that the Lake area experiences a large
amount of nutrient inputs and their direct adverse consequences. The characteristics also
lend themselves to the development and testing of the LOICZ model for estuarine and delta
areas, aimed at providing coastal communities with the knowledge, umdiéngteand
prediction needed to allow estuarine/coastal communities to manage inputs of nutrient over
enrichment and respond accordingly. A key part of this approach will be to foster linkages
between agricultural and fishing communitie§he developmeat of the model will also have

the key objective of helping to estimate and so improve not only the water quality status in
the lake itself but also the coastal water quality in the adjacent Bay of Bengal, so also
contributing to the aims of the GEF/FAOBaf Bengal LME.

Chilika Development Authority (CDA% supportivanstitutional structure is provided by the
Chilika Development Authority established by the Government of Orissh992 for the
restoration and overall development of thake under thgurisdiction of the Forest and
Environment Department.The governing body of the Authority is headed by @gef
Minister of the State of Orissa and hggmbers of Parliament, representatisfishing
communitiesand secretaries of the kalepartments, experts and eminent scientists as its
members.

An Integrated Management Pléor the Lake has been taken forwavdh financial support

of US$12.7 million Hydro-biological monitoring was supported under the Orissa Water
Resources Consolitan Project of th&Vorld Bankto the extent of US$220,000 strong

support network was created with 7 state government organizations, 33 NGOs, 3 national
government ministries, 6 other organizations, 11 international organizations, 13 research
institutiors and 55 different categories of community grouf$e overall approach is one of

6cat chment management - watershal managerhentcin p avhoter y  m
ecosystem approach©o.

2.5  Stakeholder mapping and analysis
2.5.1 Overall project:

The stakeholder and mapping reflects the nadtirce and mulimpact nature of nutrient
overenrichment on coastal waters described earliefhe stakeholder map is potentially

very broad. As well agovernments, scientistand afull range ofrelevant UN agenciesit

involves farming, aquaculture, tourism, fisheries, industry, renewable energy, urbanization
and coastal development (solid waste and sewage management). This range has necessarily
influenced project construction and planned implemeontati
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An overall assessment of the need to and how to engage relevant stakelolddiseir
potential roles in the projeetas part of the process tife initial establisment of he Global
Partnership on Nutrient Management, which comprises represestativehe various
stakeholders referred to above.

The scope of the GPNM goes wider than a focus on nutrient reduction in coastal areas, but
project configuration and the partners now involved have benefitted from this broader
partnership work and stekolder engagement. In particular, the project development has
benefitted from government, scientific representatives, the fertilizer industry representatives,
and UN agencies working through the partnership to address potential obstacles to co
operation. As a result, stakeholders whose focus was less inclined towards the coastal areas
have joined the project as partners, and demonstrated a willingnesoperate around a
shared agenda of more effective nutrient management in relation to the coeesdal Key

has been recognition that there are win to win benefits from suoperation for countries

and stakeholders.

This said, the project recognizes that there is an ongoing need to build stakeholder
engagement through partnerships at déffierlevels. The use of integrated watershed and
coastal management and the development of an integrated tool box involving all the key
sectors is part and parcel of this.

Furthermore it is important to note that according torthiéennium ecosystem assament

report economic value of the goods and services delivered by healthy coasts and oceans are
worth trillions of dollars:6 1 per cent of the worl ddés tot al
$44 trillion comes from areas within 100 kilometres of thestiee. For many national
economies a large percentage of the GDP accounts for exploitation of coastal and marine
resources, and they acknowledge the importance carfiservation and sustainable
management of the marine and coastal resources as pivotaviertypalleviation and the
achievement of the millennium development goals (MDGS).

Economic sectors such as fishing, tourism, coastal transport and coastal zone development
would benefit from these activities, which in turn would contribute to the netuct

poverty of the local coastal population. Due to important role of women in many of the
activities, this would translate into increased gender equality and the empowerment of
women in the relevant areaBurther improvement in the resource base anbdaeced
economic activities thereof will create opportunities for women to diversity their livelihoods
and access to higher inconfgpecial attention to gender concerns will also be given while
designing and implementing the demo projects.

Consequently itnot surprising that the governments have repeatedly affirmed their
commitment to the Global Programme of Action for the Protection of the Marine
Environment fromLandb ased Acti vities. The 2008 Gener al
of the pollution loadf the oceans emanates from ldvaked activities and affects the most
productive areas of the marine environment, and calls upon States as a matter of priority to
implement the Global Programme of Action for the Protection of the Marine Environment

from Landbased Acti vi t i étlseoconinuned workeof Etates.etde United

Nations Environment Programme and regional organizations in the implementation of the

“The Millennium Ecosystem Assessment. Synthesis report Ecosystems and Human Wellbeing5@8age 52
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Global Programme of Action, and encourages increased emphasis on the link between
freshwater,the coastal zone and marine resources in the implementation of international
development goals, including those contained in the United Nations Millennium Declaration,
and of the timébound targets in the Plan of Implementation of the World Summit on
Sustinable Developmeat

At the World Oceans Conference in Manado, Indonesia, May 2009, governments expressed
concern that mari ne ecosyst enbasedcandnseagasedu e At o

pol | ut i on-uge planainyrand sacioeconomic pressured0 Gover nment s r e
t hat Aheal thy and productive coast al ecosys
effects of climate change on coastal communities and econamilee nearterm and t hat
Aan integrated coast al and ocean management
thusfundamentat o preparing for and adapting to the
governments in Manado c¢ o mion af bceath, cdastal danglandi v e |
areaso.

In line with the stated project objectivespecificattentionto address gender considerations
and poverty alleviation will be givetue attentiorwhile constructing the best practice policy
tool box.

2.5.2 Manila Bay

Stakeholder mapping and analysis for Manila Bay has proceeded on a number of levels.
First, a desk assessment using a wide range of source and practical material. This included
experience and study of GEF/PEMSEA project work; analysis of the &aBdy
Environmental Management project, the Manila Bay Coastal Strategy and the associated
Operational Plan, and the Supreme Court Judgment (referred to under institutional analysis
earlier). Task managers for component B complemented this by focusthg watershed
structure and key sectors involved in nutrient estetichment in the watershed area.

Secondly, and in the light of the above analysis an options paper was prepared for the
demonstration area to ensure consistency with criteria set ¢l iproject PIF, which was
discussed at a project planning meeting attended by a senior representative of PEMSEA. He
gave further background and explanation, including on the essential stakeholder approach of
PEMSEA and the Manila Bay strategy, includimkage between upstream and downstream
users.

Thirdly, a SeniofProgramme Officer froftd NEP visitedManila in late October 2010 at the

time of a high level PEMSEA meeting. He discussed the project with leading Ministerial

and agency representativesveall as PEMSEA representatives and established senior level

buy into the aims of the project work. This included liaison with the official appointed
formally to liaise between the Supreme Court and Department of Environment and Natural
Resourcesaspastf t he Court és oveupsfiMgnhatBayt o ensur e tt

Finally, a full stakeholder meeting was held in Quezon City (PEMSEA offices) in late
November 2010 attended by the project designer and those leading the modeling and
analytical work underpming the development of a possible nutrient reduction plan for the
Manila Bay watershed. The meeting was attended by representatives of government
agencies, development authorities, local communities and academic bodies. The meeting is
more fully docurented, along with attendees, at appendix 3.Detailed discussion on
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institutional capacity, data availability and what could be best achieved in line with national

and local priorities led to the finalization of agreed activities, along witinemcing, whch

are reflected in the work plan for component D in this document, as well as the substantive
planning document for the Manila Bay watershed at appendix 3. A key outcome, adding
clear value, was seen as incorporating nutrient reduction strategiesroamteb efforts to

clean up and rehabilitate the water quality of Manila Bay.

A further important point which emerged from the above assessment and discussions is that
stakeholder analysit seen for project purposes as requiring the riggtitutionaland project
expertise to identify the key stakeholdedsaw out their interestadentify conflicts of
interest and relationshigsidassess their influence and appropriate types of participaison

a central part of the approach being taken tartaeagement of Manila Bay.

For example, n the Manila Bay project PEMSEA has adoped what it sees aa total
ecosystem based management approach by including in the project the whole of the
watershed that drains into Laguna de Bay BtahilaBay. This is important in terms of
stakeholder mapping and analysis because it establishes a framework of reference which links
stakeholders around common themes and possibilities of reconciliation-apéredion.

The commitment to pursue the shared visimnManila Bay was affirmed by over a hundred
representatives from the government, private sector, financing institutions and other
stakeholder groups through théanila Bay Declaration signed in 2001. The Declaration
spells out the roles and responsil@ktof the stakeholders in the implementation of the action
programmes in the coastal strategyccordingly, he Manila Bay Coastal Strategyg
formulated to serve as a common framework for all concerned stakeholders to address
environmental problems, achieve a balanced anthisable economic development and
improve the quality of life. The rsttegy take into consideration sociecoromic ard
ecosystem connectivilgnd wasdeveloped in close consultation with both coastal and inland
provinces, central line agencies and ostakeholdersThe development of the strategy took
more than one year and entailed very large stakeholder consudtitimicipal, provincial
regional, and national levels.

2.5.3 Lake Chilika

Stakeholder and needs analysis has proceeded on a number of levels. First, extensive
experience has been gained withiINEP/GPA and IOC/UNESCO and related programmes
from nutrient related work in the region.  This culminated in the development of a LOICZ
model at a workshop conducted by the University of Chennai with UNEP and other donor
support. This has been complemented by desk study analysis of the region and good
contacts with scientific institutions in the region. Finally, nutrient reduction activities are
planned to be an important part of the marine pollution component of the GEF/FAO led Bay
of Bengal LME. A senior official of UNEP/GPA attended the firsgeting of the marine
pollution component of the BOBLME earlier this year, where the Lake Chilika situation and
LOICZ model was presented and discussed.

As referred to in the section on institutional context, there is a well established stakeholder
netwok to work with 7 state government organizations, 33 NGOs, 3 national government
ministries, 6 other organizations, 11 international organizations, 13 research institutions and

55 different categories of community groupsivol ved i n the Lakeds pl ¢
is a programme aimed at assisting coastal communities in their coastal planning.
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2.6  Baseline analysis and gaps

The previous sections have illustrated and demonstrated a number of key baseline finding
and gaps, which underline the rationale for project intervention. They are:

- the landscape of nutrient information is dispersed, lacking an overall approach to
information generation and its uselnformation needs to be consolidated and
synthesized including as to which management approaches work and why, and
knowledge gaps identified for all regions

- the institutional, sectoral and policy complexity involved, given the variety of nutrient
overenrichment sources, the complexity and importance dhicedrivers such as
food and energy security, and the variety of effects of-emechment

- the lack of awareness and complexity of nutrient issues, their cross sectoral dimension
and their global drivers requires a new focus on sustainable use ofaitrand
phosphorous, underlined by the reality that the emphasis in coming years on food and
energy security and coastal urbanization will exacerbate the problems of nutrient
overenrichment

- there is aneed for more integrated and mudisciplinary assssmerg of nutrient
sources and effects which can help distil the complexity and range of nutrient issues
into a clearepolicy andgovernance focus

- there needs to be a stronger focus in policy making and implementation on linking
and quantifying pattes of nutrient oveenrichment sources and effeadsad the
economic implications of various approachedhis is a key to integrated, cost
effective decision making

- building on various initiatives, such as those of OSPAR, HELCOM, NOAA, and the
Danube/BlackSea, and LOICZand the availability of reliable datasets we have
movedto a positione.g.using the Global News2 USE approaeaierethe need can
be met, described above, linking patterns ofutrient overenrichmentwith coastal
effects from arounthe world in a more rigorous and quantitative way

- there is a growing portfolio of GEF related initiatives and other information sources
which are providing lessons and tools which can and should be brought together
under the right project and channeled applied effectively (in the case of work on
the nutrient health report card baseline is established clearly by the previous LOICZ
work supported by UNEP and GEF)

- notwithstanding the institutional complexity, there are integrated programmes and
mechanisms such as ICZM, NPAs under the GPA, and the regionaivects are
availableto address nutrient ow@nrichment, and assist in mainstreaming nutrient
management

- dtrategic attention in the international political dom&mecessary to hekgimulate
attention to the importance of nutrient management in countries and help them
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address initialawarenessgapacity and access barrieend make full use of the
avail able programmes, such as NPAs, whi c
focus

- global level partnership and engagement can provide the necessary catalyst to
mobilize changes with a view to communicating the nutrient challenge, and helping to
build constituencies of interest and action among and in countries, agencies and
donors aroud the goal of optinzing nutrient use, including problems of shortage

- finally, the Manila Bay watershed area reflects a real interest and willingness among
its stakeholders to address nutrient reduction management, including as part of more
integrated, ewsystem based approaches, making full use of the new modeling
techniques and best practice measures emerging from the GEF portfolio and related
initiatives

2.7 Linkage with GEF and non GEF interventions
Global Environment Facility

The project addresses h e | W st r at to catalyze dranfpbauicdary action
addressing water concerds wher e t he e X p eRattiogdting iSatgsa c t s
demonstrate the necessasedyoastdgh bl I uThepropct i€ r e d u ¢
entirely consistent with NMEP2 of GEF4  tremlucdinutrient oveenrichment and oxygen

depletion from lanébased pollution of coastal waters in LMEs consistent with the. GRA | t

will build on the experiencédrom previousGEF interventions thliahave proven to be an

effective agent for policy, legal and institutional reforms related to international waters and

for the creation of enabling environments.

An important part of the project configuration dsllaboration and the development of
synagies with related GEF initiatives that address nutrient eeichment and oxygen
depletion from lanébased pollutionnotably in the development of and testing of various
nutrient management tools and the use of expertise, training capacity and si@&kehol
engagement Theseinclude thoseGEF Large Marine Ecosystem initiativaaderway-East

Asia, Yellow Sea LME Mediterranean Sea, Baltic Sea, Guinea Current, Benguela Current,
West Indian Ocean, Agulhas and Somali Current, Danube/Black Sea Bagdi@aibbean

Sea- and more generallyitiativeswith Small Island Developing States (SIDS).

Of particular importance are thartnerships in Environmental Management for the Seas of
East Asia (PEMSEA) Strategic Partnership Investment Fund for Pollution Redurctthe
LMEs of East Asigroject, which leverages pollution reduction investment funds from the
public and private sector.

The database and practices inventoried by the GEF/UNDP project to promote nutrient
reduction best practices in Central andt&as Europe will form a key part of the inventory
process for developing the Policy Tool box under component C, helping to ensure that this
project builds on the outcomes from the very large GEF investment in that region.

The GEF East Java and West Indaceans projects demonstrate modular approaches (i.e.
smallscale sanitation with local treatment) to construct wastewater collection systems using
costeffective technology and community participation. The Strategic Partnership for the
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Mediterranean LMEin particular the Strategic Action Programme to address pollution from

land-based activities is also of direct relevance, in particular their work to develop a
replication scoring system. These initiatives will be consulted and used in the development

of the Policy Tool Box.

The newly established Bay of Bengal LME wi | |
nutrient overenrichment health report card in the BOBLME region (Lake Chilika) in relation

to deltas and estuaries. The report card appredll be made available to BOBLME

partners for their use and further testing.

There will be full collaboration withW: LEARN, notably in relation to component A with

the development of a web site and Community of Action, as well as collaboration with
projectsrelated to the transfer of environmentally sound technologies related to nutrient
reduction The GEF Trandoundary Watrs Assessment Program (TWAP) will be involved

in the development and implementation of groject And the project will build upon the
work and lessons learned from the GEFomoting an Ecosystem Based Approach to
Fisheriesproject, which included nutne forecast models that were developed and adopted
in at least 10 countries involved in the implementation of the GEF/LME projects for
management actions to reduce coastal eutrophication

The GEF project on enhancing the use of science will inform tlugegirregarding the
sciencepolicy interface and advise on the appropriate time of involving different types of
scientists.There will befull collaboration with the Scientific and Technical Advisory Panel
(STAP) of the GEF. This has already begun underRPG phase of thjgojectand the
project will cooperate and cordinate with the STAP on related products such as guidelines
and tools.

UNEP and related programmes

The project is aimed at implementing UNEP priorities in relation to ecosystem management,
harmful substances and hazardous waste and resource efficiency. It is fully consistent with
UNEP/GPA priorities on reducing land based sources of marine pollutider the Global
Programme of Action and the use of NPAs. Tneject will draw on and make full use of
UNEPO6s regional seas programme in terms of
capacity, such as the Caribbean Cartagena Convention. (@atadtion with the regional

seas is a stated output under component A of the project, and the aim will be for them to
benefit from project outcomes through replication anécgding. The project will draw on
relevant past and ongoing work by DTIE ontrients and publiprivate partnerships
generally, including with UNIDO. Improved nutrient management, because of linkage to a
range of development and environmental issues, including food security, guatgy and
climate change is of strategic, csamitting importance to UNEP, including in moves towards

a Green Economy. This significance is reflected in the project rationale, global benefits and
incremental cost analysis sections.

IOC related programmes

The project will use the expertise prded by the camplementing agency of IOONESCO
focuson the scientific aspects of the biology, chemistry or management of the coastal zone.
For example, the goal of the Global Ecology and Oceanography of Harmful Algal Blooms
(GEOHAB) programme is the impved prediction of HABs by determining the ecological
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and oceanographic mechanisms underlying their population dynamics, integrating biological,
chemical and physical studies supported by improved observation and modeling approaches,
and specifically its are research project on HABs in eutrophic systems. The Integrated
Coastal Area Management (ICAM) programme brings natural and social scientists, coastal
managers and policy makers together to understand how to manage the diverse problems of
coastal areas.

The IGBP LandOcean Interactions in the Coastal Zone Program (LOICZ) aims to provide
the knowledge, understanding and prediction needed to allow coastal communities to assess,
anticipate and respond to the interaction of global change and local pressucés
determine coastal changeThe UNEP and GEF supported LOICZ work on nutrient health
report cards will provide a baseline for applied report card work in Lake Chilika and Manila
Bay.

These programmes all share interests in understanding andrbatieging the coastal zone.
Nutrient loading and its effects, including the expression of coastal eutrophication, is a
common element across these progre

UN agencies:the project will cooperate and pursue synergies with nutrient related work
being t&en forward by other UN agencies, including {dbitat, FAO, UNDP and UNIDO.

This cooperation has already begun through the Global Partnership on Nutrient
Management, where FAO, UNDP and UN Habitat have all become active partners, and
UNIDO invited. FRarticular synergies will be looked for in developing best practices and
associated win to win investment opportunities such -aseeof wastewater for agriculture,

and the engagement of the algusinesse.g.with UNIDO, along the supply chain.

The progct will work with the International Nitrogen Initiative (INI) network of scientists
and practitioners dedicated to optimizing the use of nitrogen in food production, while of
food and energy production. INI undertakes scientific assessments, develgpmsdb
solve a wide variety of nitrogemlated problems, and interacts with policymakers to
implement these.

SECTION 3: INTERVENTION STRATEGY (ALTERNATIVE)

3.1 Project rationale, policy conformity and expected global benefits

The projectrationale was set out in section 1.12 in the overall project summary. For ease of
reference, the arguments are repeated here with some more detailed material reflecting points
made in the baseline analysis and gaps, which necessarily underpins ti@aatio

The context for project intervention revolves around the large increases in the amount of
nutrients, specifically nitrogen and phos,|
environmental media because of key human activities and the environmentahydbis

excess of nutrients is producing. In the case of coastal waters around the world this is
leading to nutrient oveenrichment, which in turn produces eutrophication and hypoxia
leading to the undermining of marine ecosystems and the servigeprthade, including
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declining coastal water quality, fish kills, and damage tegsasses and coral reefs. The
problems have become global in scope in recent decades.

The more specific rationale follows from this context and the baseline analgsgaps set

out at section 2.6. The range, extent, complexity and importance of drivers of nutrient over
enrichment (notably the use of fertilizer for food security purposes) have hindered attempts to
address the problems of excess nutrient use effctivehere remains a lack of political
attention, practical information and institutional and policy capacity among governments
generally to deal with them, though problems are more challenging in developing countries
and countries in transition.

The present problems of nutrient ovenrichment in coastal waters around the world
resulting from activities such as agriculture, wastewater, and fossil fuel burning provide,
therefore, the first contextual point of departure in support of project intermdntioprove
coastal watequality. Thesecond is that without a step change in improved policy responses
and better information, the problems caused by nutrient@wéchment are set to multiply

and intensify in many regions, especially in Asia andacafrin the light of population growth

and associated international and national efforts to promote food and energy production
through additional fertilizer use, and through the growth of aquaculture, coastal urbanization
and consequential increases in \eastter.

While there will be benefits to people from these additional efforts on food and energy
production, there will also be a growing cost to countries (and their stakeholders), from the
additional nutrient oveenrichment, through the further degrida of their marine and
coastal natural resource base, and the services and livelihoods it provides.  The achievement
of international environmental and development goals would be made more difficult.
Further degradation of coastal ecosystems cdatwliandermine their contributing to meeting
climate change. There is a need, therefore, for a new focus on sustainable use of nutrients,
promoting efficiencies of use, and-use, and avoiding unnecessary emissions, establishing
that nutrient reductionral use can be compatible with achieving other development goals.

The project directly addresses an underlying problem described in the baseline analysis of the
lack of a sufficient governance and management framework for governments and
stakeholders toake effective action on reducing nutrient inputs and improving efficiency of

use. Accordingly, the project is constructed so as to provide countries, for the first time, in a
systematic and accessible way, with the information, tools, and policy gptiecsssary to

analyze and takeost effective action in developing nutrient reduction stratetpethe

benefit of their coastal areas and stakeholder#\ key part of this is that the project will

provide (through the application of nutriesdurceimpact models in conjunction with best
practices) a replicable éroad mapé approach
range of sectors can be most cost effective and environmentally beneficial.

At the same time, the project design recagaithat success in countries in actually initiating

the necessary transformative action will require a supportive institutional environment,
including an appreciation among countries and stakeholders of the wider sustainable
development benefits of mordfective nutrient management. To this end, the project
design and outcomes, including modeling and best practice work, are set within, and seek to
further promote cross sectoral integrated watershed and coastal management, making full use
of related iniiatives such as the Global Programme of Action (Washington GPA), the
regional seas programme, and the GEF IW ttamshdary programme. In parallel, a Global
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Partnership on NutrienManagementprovides an ovearching catalyst to political and
institutional engagement in international and regional fora, working across the GEF nutrient
related portfolio to set in motion associated regional and national stakeholder partnerships,
and providing anongoing platform for the uptake and application of the prajettomes.
Inter-governmental processes and international GEF conferences will be used to help in this,
and the best practice measures drawn across the GEF portfolio and other country and sectoral
initiatives.

The partnership approach also reflectsrang) stakeholder engagement theme in the project,
necessary given the range of sectors involved and need to change patterns of behavior in
addressing root causes of nutrient eesrichment.

Two more specific timing points support project interventiotheaway proposed. Firshe

GEF portfolio (and other initiatives) of nutrient related work in various regions has advanced
to a point where an overview and inventory of best practice measures and tools should be
effectively brought together for globhenefitin a systematic Policy Tool Bok one of the

project outcomes. The GEF can build on its initial leadership through heightened attention to
nutrients in a more integrated, cross programmatic and cross GEF agency manner.

Secondly, mdeling and argtical techniques havikewise advanced to the point where the
causes and effects of nutrient oesrichment in watersheds around the world can be
effectively quantified. Specifically, the project applies the Global News2 Use quantitative
modeling appvach for watersheds around the world.  This takes an integrated approach,
combiring, for examplethe impacts of population growth, urbanization, development of
sewage systems, wastewater treatment and sewage effluent, atmospheric nitrogen deposition
climate change, agricultural production and food security, land cover changduebio
production, aquaculture, agricultural nutrient management and land degradatibata

(from existing sources) is assembled in a systematic way under the project atahn ini
outcome, including from the Manila Bay watershed.

The modeling approacham thenbe used to evaluat@n different scales ranging from the

more local and regional such as the Manila Bay watershed, to the global hevpbténtial

effect on coastatcosystems duture human impacts In this regard, the approatidicates

where and whenutrient overenrichmentproblem areas are likely to occur and will provide
estimates of the relative importance of different nutrient sources within watershéds.

provides a frame of reference by which to assess the likely impact and theffecsteness

of the various policy options related to managing nutrient impacts from key source sectors
which are brought together under the project

This combination of Tool Box and modeling techniques will enhance the capacity of
resources managers and policy makers to anticipate impacts of nutriergnacbment,
providing in effect a road map as to which investments and decisions policy ncakers
better make in addressing root causes of coastaleswerthment through nutrient reduction
strategies.

The application of soureenpact modeling and best practices in the Manila ®ayershed

provides a further compelling rationale in support of the project.  The nature of the
watershed and its institutional and stakeholder structure will enable highly policy relevant
interventionsi a nutrient reduction plan based on full cross agency and stakeholder
engagement to be facilitated, making full use of the modeling and best practice approach
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described above. Underpinning this is a specific legal requirement from the Philippines
Supreme Court that the Philippine government agencies and other bodigd wslook
together in restoring the water quality of the Bay and its coastal area, addressing in so doing
the root causes of the current degradation, including the problems of nutrieat over
enrichment.

These circumstances provide the opportunity toamdy insert effective nutrient reduction
planning into the heart of decision making in a major watershed and conurbation in a
developing country consistent with national and local priorities, contributing to a real
improvement in coastal water quality forillions of people, but in so doing facilitate the
development of tools and approaches of wider global application.

To conclude, the broader nutrient excess context, the specific modeling, best practice and
partnership approaches entailed in the ptpp@edded to the benefits of timing and working
productively in the proposed demonstration area provide a clear and timely added value for
project intervention. By addressing causes of eutrophication and hypoxia, the project is
designed to initiate trafmative action by countries and other stakeholders on nutrient
reduction leading to the benefis:

- of improved water quality and more resilient coastal ecosystems

- the stimulus to the take up of adaptive integrated watershed and coastal zone
managementral associated programmes such as the GPA and regional seas,

- and alsothe benefits of promoting a substantive shift towards more sustainable
nutrient management generally and its contribution to moves towards a Green
Economy.

Policy Conformity

The relase of nutrients into groundwater and atmosphere often cross borders arsl create
environmental, social and economic impacts along the-wenil reaching the coastal zone.
Accordingly, thepr oj ect addr esses tth eatalyz®Vtras-bouraldrye gi ¢ o
action addressing water concetms wher e t he e x pRadidipatidg siatesp act s
demonstrate the necesdarsye dalviolaisttThd prageadds | ue d o
entirely consistent with NASP2 of GEH4  tremlucdinutrienbverenrichment and oxygen

depletion from lanébased pollution of coastal waters in LMEs consistent with the. GRPA

The project will assist GEF projects, countries and relevant stakeholders in facilit&ing th
development and implementationrefjional ad national policylegislative and institutional
reforms in the most cogfffective manner for the sustainable reduction of nutrient-over
enrichment and oxygen depletion in LMEsIn particular, tihough theprovision of tools,
guidelines, lessons learnadd best practicetinked with modeling and analysis of nutrient
causes and effects, tipeoject will provide countries witlan approacho assess risks and
identify most coseffective policy and technological optiansThis will assist in developing

and upscaling of financial mechanisms for the implementation of nutrient reduction
strategies and agreements, including agreements for public/private sector partnerships.

The project wi build on the experience from previous GEF interventions that peoxen to

be an effective agent for policy, legal and institutional reforms related to international waters
and for the creation of enabling environmentSection 2.7 details the relevant linkage with
GEF nutrient related projects. The approach, tbezefof the project is based on effective
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policy conformity in terms of making use of what works in countries, and what can work, as
well as past and current GEF and other projects.

The project design, including in relation to the Manila Bay watersle@liécts a strong sense

of working consistently with national priorities and agreed international environment and
development goals, and contributes towards achieving these including environmental
sustainability more generally. The section below on glbkakfits gives further illustration

of these connections.

As set out in sectioB.7 (linkage with non GEF interventions) the project approach is fully in

line with UNEP priorities on Ecosystem Management, Harmful Substances and Hazardous
Waste, and Resirce Efficiency,andUNEPOGsSs r egi onal. Is padisularpr ogr a
National Programmes of Action (NPAs) under the GPpwvide a comprehensive, yet
flexible framework for guiding a coamthtryos
facilitating implemetation action Importantly,in this regardNPAs set out a set of actions

for mainstreaming the GPA into national policies, and planning. They can assist
governments, industry, agriculture and other relevant sectors and local communities to
prioritize their marine and coastal protection and development goals. Over 60 governments

are addressing nutrient issues through NRwksch will form one of the key mechanisms for
implementing project outcomes, linked in with regional seas activity.

The developrant of nutrient reduction strategies in the Manila Bay watershed will be fully in
line with national and local policy priorities to the extent that the development of nutrient
reduction strategies will not only be based on full stakeholder participaticiyding
government agencies, but will also be integrated with into a concerted attempt by the
agencies and others to improve the water quality for the Manila Bay region.

Expected global benefits

The particular global environmental benefit of thisroject will be achieved through the
enhanced knowledge, guidance and tools providedotmtriesand their application in
developing and applying nutrient reduction strategies and measures.  This will lead to the
long-term effective management of theyksources of nutrients to the coastal zone and the
reduction of nutrient enrichment and oxygen depletion from-kas#d pollution in LMES

This will be to the direct improvement of coastal water quality with the benefits that brings to
coastal communite around the world, including to human health and reduced fish kills, as
well as strengthening the resilience and health of productive marine and coastal ecosystems
and the services they support, including in relation to climate change.

The project willalso help draw a line across the spread and expansion of human induced
eutrophication and hypoxia from its current inner shelf focus (though not exclusive focus) to
their expansion into open marine argasich s recognized as a future threat.

Additionally, excess nutrients n t he wor | dds e n &iang® of rhamful a | me
effectsof global significance that go beyond coastal wateys air quality and human health,
freshwater quality (and thus water availability) and on levels of greenhoasengasions

(nitrous oxide is a powerful greenhouse gas).hough focused on coastal waters, effective

nutrient reductionapproachesleveloped under the project, including through the prism of
integrated watershed and coastal managemanprovide a strong lever to hegngage and
strengthen the various fora and processes addredssdproader range of environmental
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problems caused by excess nutrients. In so doing the project can in turn add clear value to
global and regional programmeshuas the GPA and regional seas.

In this way, addressing nutrient ovemrichment in coastal areas can also act as a lever for
broader and necessary changes in nutrient management, helping ground moves to accelerated
food and energy security and incredhseastewater discharges in more sustainable and cost
effective approaches to the benefit of countries and their citizens. These changes are
necessary to the achievement of environmentally sustainable management of natural
resources.

3.2  Project objective

The proj ect toprividethet fourdations §includidg partnerships, information

tools and policy mechanisms) for governments and other stakeholders to initiate
comprehensive, effective and sustained programmes addressing nutrieehoglament and
oxygen depletion from | and based poll.ution o

To meet this objective the overall outcome aims for the provisiam @fpplied knowledge
and stakeholder based managerial and technical framework,:which

(a) enablesand stimulates countries and their stakeholders to instigate and implement
cost effectiveprogrammes and policies to improve substantially nutrient management
to the benedcoastawabefquaitp unt ri esod

(b) provides a replicable model, boitn terms of tangibldools (programmes, policies
and regional models and process (stakeholder engagement, partnershypisijist
recognizing that watersheds and coastal systems vary around the world

(c) works through a global partnershignd associatexkgional ones)o provide political
stakeholdeand scientific impetuat global, regional and national levels

(d) draws on previous GEF interventions and seeks to link them systematically in an
overall policy tool boxapproachpromding also broader GEF Iternational Waters
portfolio efforts on development of knowledge based, integrated interventions by
countries and partners

(e) contributes to the mainstreaming of integrated coastal zone management and
environmental sustainability and related internatl@and regional programmes

3.3  Project components and expectedutcomes

3.3.1The key project outcomes are reflected in 4 main operational components under which
the project will be implemented Component A, the global partnership, Component B, the
development of the modeling techniques, Component C, the development of theTBolicy

Box and the integration of the tools with the modeling techniques, and Component D, the
application of tools and modeling techniques in the Manila Bay watershed to produce actual
nutrient reduction strategies both for mainstream adoption in thataaidtas a model for the
development and application of nutrient reduction strategies in other regions. Each
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component will contribute to overall lessons drawn and potential for replication and up
scaling, which will be disseminated in an inéamtive way through the Component A
partnership, which continues after project completion to provide sustainability.

In addition to the 4 operational components, two @rehing components are represented by
Component E- monitoring and evaluation, and ComponentiFeffective project co
ordination, management and ov&ght.

The following gives a general description of the four operational compone+iz3 {(Wrough

which the project will be implemented and under which activities will be carried out in order
to acheve necessary outputs and outcomdse general description is designed to illustrate

the linkage among the components and the overall logic of the project.  Separate, detailed
work plans are then set out for each comparealuding components E amd

Component A: Global Partnership on Nutrient Management addressing causes and
impacts of coastal nutrient oveenrichment and hypoxia

Component A is an ovarching and ongoing componertielping (through the initial
establishment of the Global Pastship) toinstigae the projectand build momentum,
including through stakeholder engagement. It will provig#dasform for promotion and
exchange of work from other components as they emerge, including for the consglidation
scaling upand sharingof final project outputs. The Partnership will provide ongoing
sustainability for project outcomes after project completion

Overall this component will broker knowledge for stakeholders so(#)dhey are better
informed about the impacts and causesofrient overenrichment of coastal zones and
resulting eutrophication and dead zones in LMEs, including the associated environmental
costs and (b) they have access to ongoing guidance and support for the development of
nutrient reduction strategies.

The Partnershiwill specifically target GEF projects and portfolio learniag well as other
initiatives from various stakeholdersThe webbased platform will be a critical interface for

the project to interact with GEF projects and other stakeholdacs will be interactively

linked with IW Learn as part of building a CommunityRifactice Oncethe outputs from the
nutrient sourcempact analyses (component B) and the Policy Toolbox (component C) have
been developedhey will be hosted on thplatform. The platform will compile and miee
availableinformation on major lanebased and aquaculture emission sourcesimpacts,
crossmedia transfer of nutrients, environmental costs, outcomes of policies and measures
applied to reduce emissions and inaeand identification and analysis of impacts in LMEs.

A global overview of nutrient overenrichment will focus on synthesizing knowledge and
addressing knowledge gaps, with specific emphasis on the economic and environmental costs
of nutrient overenrichment and oxygen depletion. The synthesmortwill integrae the
information developed in the INI UNEP nutrient assessment, the WRI repontptkeof the

STAP, UNESCO global NEWS project, the working group on Harmful Algal Blooms and
other relevantAgency projects and programmes, and include results from -bansdary
Diagnostic Analyses (TDAs) and Strategic Action Plans (SAPs) developed for many LMEs
with GEF funding
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From the beginning, partnerships beyond GEF projects will be facilitated by UIRBP &S

well as other programmes, to assist with local data access and interpretation as well as
engagement in the larger goal of the project, namely to achieve a reduction in the effects of
nutrient enrichment in LMEs in terms of harmful algal blooms, Rigalegradation of coral

reefs, and harm to fisheries

Component B: quantitative analysis of relationship between nutrient sources and impacts
to guide decision making on policy and technological options

Component B addresses the need for more quawditautrient analysisparticularly in
developing countries, and the exchange of information on tlasns at improved predictive
capability and use of tools, guidelines and modeling outputs by relevant stakeholders in order
to attribute nutrient soursewithin watersheds and to quantitatively analyze relationships
between nutrient sourceswatershedand impacts$n coastal waters

To establish linkages between watershed nutrient sources, controlling factors, and nutrient
loading, an established spatia#yplicit watershed modeling systeth OC 6 s 2N&EWS
model - will be used the background to which and detailed functioning of itk at
appendix 15The strengths and feasibility of this system have been demonstrated in previous
applications using global databasé&$he model approach integrates detailed data and
knowledge on the different nutrient and sediment sources (food production systems, sewage,
industry, atmospherigitrogendepositionand aquacultujeand the quantification of impacts

in coastal ecosystemsThe application of the NEWS model in the current project will be
significantly enhanced by compiling and applying local and higher resolution model input
datafrom the main demonstration area, Manila Bay watershe#from this additional data

high resdution, policy relevant river nutrient export and ecosystem models are developed
under component B for practical application in the Manila Bay watershed area under
Component D.

Informationnecessary to developing and applying the modeling under theooemiwill be
compiled making full use of existing knowledge, on major emissions sources and impacts,
crossmedia transfer of nutrients, outcomes of policies and measures applied to reduce
emissions and impacts, and identification and analysis of impadiMEs. The impacts
which will be considereavill be harmful algal blooms, hypoxia and effects on fisheaed

coral reefs.

The model approach adopted by SGOBICZ on coastal based nutrient pollution and
relationships to harmful algal blooms will albe used as well as model based estimates of
atmospheric deposition.  The various maoalgbroacks will be used to analyze the effects

of future climate change on nutrient and carbon loads to, and impacts on, coastal ecosystems.

Resulting benefits frm the nutrient soureenpact analyses under this component include:
improved longterm data records of coastal environmental conditions; improved quantitative
relationships between nutrient loads and effects; improved regional models of coastal effects
under different physical regimeandbetter use of the outcomes of glabragional and local

scale models of nutrient loads and expdrt particular, users will be able &3sess the likely
impact of various policy options irkey nutrient source sectoruch as agriculture,
wastewaterand aquaculture A community of model users will be developed within the
global partnership that use the models and modeling results to attribute sources of nitrogen
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(N), phosphorus (P) and Silica (Si), and develop estismat the relative effectiveness of
possible policy decisions on coastal water quality at regional and international scales.

Component C: establishment of scientific, technological and policy options to improve
coastal water quality policies in LMEs ral for national nutrient reduction strategy
development

Component C will support national action and the development of nutrgghiction
strategiedy focusing on the application of existing knowledge and practices. Component C
will result in the idenfication of costeffective and sustainable technology and policy
options, which will be made available in form of a Policy Toolbox to inform and strengthen
the development of nutrient strategiesAs part of this, component C will help support the
next ntergovernmental review of the Washington GPA.

The approacho the Tool Box developmeiricludes a global review, analysis and exchange

of policy experiences, lessons learned and-pesttices regarding scientific, technological

and policy options foraducing nutrient oveenrichment from landhased sourcegocusing

on the most efficient low cost interventions where applicabléntergovernmental
organizations, regional and national programmes, GEF projects, industry stakeholders and
civil society will be invited to the development and peer review of a Policy Toolbox for cost
effective technological and policy options.

Particular attention will be paid to agreements and partnerships with thedggiry,
sewage and wastewater sectéinancial mecanisms will be suggested to ensure lbegn
sustainability of actions, with special focus on agreements and partnerships with the private
sector. GEF work on wastewater, including constructed wetlands, nutrient reduction
interventions, anthe Regional Seas Programme uéiéd into this component, including the
exchange of training materials, drawing lessons from current nutrient eswhlupg projects,

and so contributing to integratedtrient management aige use of thePolicy Toolbox

Integration of components B and CThe modeling outcomes from component B will be
applied under this component to the various best practice policy options collected under the
Policy Tool Box. This is designed to assess the likely effects of the pgltoyne against
baseline, current and future scenarios established by the soyraet modeling. It is in this

way that the project provides the capability for policy experts to develop road maps for cost
effective investments and planning on nutrienuiiin, using the combination of Tool Box

and modeling.

Focused wikshops will be developed in which participants from various regioctuding

in the Manila Bay regionwill be engagedn the use of modeling outputs and the policy
toolbox in devebping strategies to address key nutrient challenges, such asmmigiiment

of coral reefs, intensive aquaculture and inadequate wastewater management.

Component D: development of nutrient reduction strategies through the application of
guantitative ®urce-impact modeling and best practices in the Manila Bay watershed
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The Manila Bay watershed provides the opportunity to develop effective nutrient reduction
strategies through the practical application of soimgeact modeling and best nutrient
reducton practices.

Component D will firstfocus on building the foundations for the development of nutrient
reduction strategies in the area. A first step will be to contribute to the strengthening of
Integrated Information Management System of the Marglg Boastal Strategy, establishing

a nutrientbaselineand indicators and identifying gaps and how they can be addressed.
There will be an overall review of the nutrient status, applicable regulations and measures,
linked to overall water quality effortsThis will include engagement with leading sectors and
other stakeholders on best nutrient reduction practices, drawing fully on local experiences as
well the benefit of work under Component C, and building support for the use of the-source
impact modelig being developed under Component B.

The development of the first versions of the river nutrient export and ecosystem models for
the Manila Bay watershed (using data collected and assembled in the region by local research
bodies) would then provide laasis for the discussion and development of draft nutrient
reduction strategies in conjunction with a full range of Manila Bay agencies, sectors and
other stakeholders. This process would culminate in the developnasnthe models and

best practices arrefined in the light of ongoing dialogue and analysiis the development

of an agreement on cost effective nutrient reduction strategies (incorporating stress reduction
and environmental quality status indicators) to be implemented as part of broasker c
agency efforts to improve coastal water quality in the watershed region.

Nutrient health reporting card: Lake Chilik®rissaand Laguna de Baylanila: component

D will also provide a vehicle for the developmemtd applicatiorof an6 e c o sy sth em h e
r e p or tcapabé rofdrackingnd reporting theutrient overenrichmenthealth oflakes,
estuaries and deltagnény such ecosystems around the world affected by elevated
nutrient and sediment loads, resulting in the overall degradation of \ga#dity and
biological resourcgs Drawing on previous UNEP and GEF supported LOW@Xk; this

will first be applied in Lake Chilika, India, early in the project, with a view to providing an
overall water quality status of the Lake and the coastal waigity in the adjacent Bay of
Bengal. An implementation plan will be developed with the Lake authorities and
stakeholders. The report card approach will then be applied in the Laguna de Bay, Manila
Bay watershed, including as part of the developmemivefall nutrient reduction strategies

for the watershed.

Finally, componenb will provide the window for lessons to be drawn across the project, and
in particularthe potential foreplication andup-scalingof thetools and mechanisnepplied

in the Manila Bay watershed (and Lake Chilika) in the development of effective nutrient
reduction strategies.

Componente: monitoring and evaluation

UNEP best practicesill be followed, including mieterm and terminatvaluation andise of
SMART indicatos.
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Component~: effective project management and oversight

This component wilprovide effective day to day management and implementation of project
activities through a project eardination unit, overseen by a project manager, with broader
oversight provided by a project steering committee comprising a mixture of government
representatives, UN agencies, private sector and the scientific community.

Further details on components E and F are given in the following séct@mponent work
plansi as well as in section 4 on institutional framework and implementation arrangements,
and section 6 on monitoring and evaluation.

SECTION 3.3.2: ACTIVITY WORK PLANS FOR PROJECT COMPONENTS
Introduction:

The following section focuses on the activiteasd outputsneeded to achieve tlmitcomes
describeckarlier. There are separate work plans for each o€timponents. For ease of
reference each work plan is introduced by the main expected outcomes for the component as
described previously.

Each Component work plan entails a number ofpuapects, each of which is assigned a
clear output(s) which coincide with the main outputs described earlier for each Component.
For ease of reference, the suimjects contained in the work plan contaire teame
referencese.g. SP Al (subproject 1 for Component A) to the references to outputs in key
appendices to this document, such as the project results framework, key benchmarks and
work plan and timetable. In a number of cases;mofects are brokedown further into a
number of separate work streams.

6Del i verabl es®6 ar e -prbject aloagewith timimgs and whibewill bee a ¢ h
responsible for the delivery. Deliverables in this context are the form the output(s) take: in
some cases iwill be the same as the intended outeug,6 a gl ob al overview

will be delivered in the form of an overview report; in other caseag,an output such as
6engagemamptacamng buil ding on the poumbecof t ool
deliverables, such as a workshop, communication materials etc. Activities describe the steps
to be taken to achieve the deliverables and thus outputs.

Finally, the work plans (A) set out the resources budgeted for the carrying out of the
various activities necessary to deliver the outputs, which together comprise the total activity
budget. In addition to these discrete amounts budgeted for activities, each Component
includes amounts budgeted to provide technical assistance. For eachn€ontitpese are
$35,000 GEF grant and $139,000-fctancing. These amounts have been set aside as
representing e ald)suppon neclicad assisbance t6 Averall project
management resources provided under component E (project management).

This assistance represents the contribution of each Component to PSC/PCU meetings,
communication and reporting, and some staffing necessary to ensure overall effective project
management. This approach not only reflects practical linkage between iestivar
example, attendance at various meetingeSC and PCU meetings will be built around
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workshop and Global Partnership meetings to maximize impact and minimizé oostill
also allow each task manager for the component to establish projectememagunits for
their components to assist with component and overall project planning.

When the amounts of $35,000 GEF grant and $139,5dhaoncing are added to the total
activity budget for each Component they give the overall amount of resourcedegdrior
eachcomponent, so corresponding to overall levels for components set outgaontimeary
sectionand the budget at section 7.

WORK PLAN FOR COMPONENT A

Global Partnership on Nutrient Management addressing nutrient-engchment of coastal
zones, its causes and resulting eutrophication and dead zones in LMEs

Overall activity budget $592,000: GEF grant: $281,000; efinancing: $311,000
Technical assistanc&35,000 GEF grant, $139,500 efinance

Main outcomes

1. Global partnership of stakelders actively involved in addressing nutrient over
enrichment in coastal wager

2. GEF projects, countriesand stakeholdersetterinformed about the importance of
eutrophication & hypoxia, including environmental and economic costs, and

3. GEF projects, countries astakeholderfiaveaccess to ongoing guidance & support
for development & implementation of nutrient reduction strategies

Management UNEP/GPA will be task manager for this component.  The aintheof
componentvill be achieved through three spboject activities which correspond to the main
outcomes, with each producing a number of project outputs.

Sub-project A | (SP A): Global partnership of stakeholders actively engagedaiddressing
nutrient overenrichment in coastal waters

Outputs partnershipestablishment and stakeholder involvement; partnership and project
communication strategy; establishment of web based platform.

Total cost $303,000 GEF grant$146,000: co-financings157,000

Activities description

The launch of the Global Partnership on Nutrient Management (GPNM) provides an umbrella

for this component. UNEP/GPA, working with GPNM and project partners, will produce
the deliverables for this stfiroject by carrying out the lowing activities:
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- engaging in international and regional fora to promote the GPNM and seek new
members. The GPNM will be registered as Partnership under the UN Commission
on Sustainable Development and will take part at the 2011 meeting of the O3B
Government of the Netherlands has committed substantial resources to strengthening
the partnership, including a focus on China. UN Habitat will engage in relevant
wastewater fora to assist a nutrient focus in them.

- developing acommunication ad outreach strategy in combination with project
partners such as the US and Netherlands Government, and drawing on additional
expertise from experts in particular fields, such as the International Fertilizer Industry
Association,

- publishing and dissei nat i ng an advocacy manu al
Management 0, whi ch has been devel oped
International Nitrogen Initiative

-holding at least 2 GPNM (and associated regional stakeholder mgstitigthe aim
of deepening the ipact of the GPNM but also to develop Regional Nutrient
Management Partnershipesg.for India, and Indonesia.

-engaging with other GEF LME projects, notably the Bay of Bengal LME, to help
establish nutrient management partnerships

-developing and mataininga separatpartnership and project web based platform to
present and project outcomes (see alsepsaject 3)

Deliverables and timing

Holding of two full GPNM and associated regional partnership meetings (years 1 and 3)

Full establishment dflobal partnership and stakeholder involvement (year one and ongoing)
Establishment of and maintenance of web based platform (year 1 and ongoing)
Establishment of nutrient management partnerships at regional (and national where
appropriate) levels (year erand ongoing)

Communication strategy, Foundations Document

ResponsibleUNEP/GPA

Sub-project A2 (SP A2) Informing GEF projects, countries and stakeholders about the
importance of nutrient oveenrichment and lypoxia, including economic and
environmental costs

Outputs global overview of nutrient oveenrichment; synthesis report

Total cost $125,000: GEF grant $60,000,-fioancing $65,000

Activities description
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The deliverables will draw on the ongoing Wwaf the INI in relation to global and regional
nitrogen assessments; a number of previous assessments and reports, including a 2008 report
commissioned by UNEP DTIE on nutrient impacts on the coastal zone; the work of the
Energy Centre Netherlands in duing an analysis of Nitrogen and Climate Change, which

was stimulated by the GPNM; and resources provided by the Government of Netherlands for

a forthcoming report on Nutrient cycling, coastal effects, and greenhouse gas exchange.

The global overview Wl focus on knowledge gaps with specific emphasis on the economic
and environmental costs of nutrient oegrichment, while the synthesis report will integrate
previous information sources. In this way, they will help lay the foundations for work under
both this component A and other components in terms of pointing to relevant tools and cost
effectiveness.  The overview and synthesis reports will be disseminated on the web based
platform and through the Partnership mechanisms.

Deliverables and tiimg

Global overview of nutrient oveenrichment, its causes sources and resulting eutrophication
and hypoxia (year 1)

Synthesis report identifying emerging issues and knowledge gaps, with a focus on
environmental and economic costs (year 1)

Responsible:}UNEP/GPA working in conjunction with INI on the global overview and
synthesis reports

Sub-project A 3 (SP AR ensuring access to continued guidance and support for the
development of nutrient reduction strategies

Outputs web based platforntargeting GEG projects as part of IW Lea@ommunity of
Practice on nutrient management targeting GEF projects, and incorporating and promoting
eXtension agricultural services; replication andsgpling of lessons learnt; participation at
and input to GR review and IW conferences

Total cost $164,000: GEF grant $75,000,-fioancing $89,000
Activities description

UNEP/GPA will provide for active participation in the GEF portfolio in conjunction with
partners, and will ensure as overall task managar dhtputs from other components are
made available and fully shared on the component A platform, using the GPNM to promote
engagement and dissemination.

An initial focus of activity will be the holding of a training workshop to establish the
Communityof Practice, including the participation of IW Learn and GEF projects.

The Community of Practice will strengthen as the material from other components emerges,
notably the development of the tool biokest practices, technologies etc from component C,
which will promote synergies with other GEF projects. UNEP/GPA will use the GPNM to
help foster and strengthen the Community of Practice, making full use of the work of
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partners.Particular attention will be given to developing a community of practicedban
eXtension agricultural services, where the US government will provide its expertise and
model approaches. Workshop/selents will be held at the GPA review and IW
conferences in order to helpform governments, GEF projects and other stakeholaleosit

the importance of nutrient management, the options available and strengthen the Community
of Practice.

UNEP/GPA will lead the process of drawing conclusions and evaluation of ldssonisin
association with the main task managers for each onerg. This will be ongoing as project
deliverables emerge from all components with a stock taking annually. The partnership
platform will be used to ensure that the deliverables and lessons drawn have wide and inter
active engagement with a view todating activity in countries that wish to take nutrient
reduction plans forward, so promoting-sipaling and replication.

Deliverables and timing

Web based platform targeting Glgrojects as part of IW Lealyear 1and ongoing)

Holding of Community of Ractice training workshop on nutrient management targeting GEF
projects, and incorporating and promoting extension agricultural services (year 1 and
ongoing)

Guidelines, tools and data for nutrient impact analysis developed under components B and C
(tool Box) fully shared with GEF projects and other users (as they emerge in years 1 and
onwards)

Replication and wscaling of lessons learnt (year 1 and ongoing).

ResponsibleUNEP/GPA

Il WORK PLAN FOR COMPONENT B

Quantitative analysis of relationship taesen nutrient sources and impacts to guide decision
making on policy and technological options

Overall activity budget: $1,018,347: GEF grant: $43,682; Cefinancing: $564,665
Technical assistance budget: GEF grant $35,000,-fmancing $139,500

Main oucomes:

Relevant stakeholders in developed and developing countries have basis and tools available
toolsto:-

(a) attribute sources of nitrogen, phosphorous and silicon within watersheds

(b) quantify past, current and potential future export of nitrogen, ploosps, and silica

(c) develop estimates of relative effectiveness of nutrient increases/decreases on coastal
water quality at regional to international scales

Management: IOC/UNESCO will be the task manager for this component. The main
executing partars on their behalf will be the University of Utrecht, Washington State
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University, and the University of the Philippines (Marine Science Institute), who will assist
with data assembly for the modeling in connection with Manila Bay watershed.

Three man subprojects are foreseen under Component B: (i) the initial overview of tools
and initial data assembly (ii) modeling of the assembled data and related information to
provide specific outputs such as global and regional models, maps and analysis (iii)
communication to experts of the sowiogpact modeling outcomes through training, user
guidelines and manuals, and summaries of the models, which can be applied in policy
development. In a number of cases, themwiects comprise a number of differexibeit

work strands and so syivojects are broken down into subOproject components.

There are two scales of modeling activity. First, the global $caging and developing data
bases from a variety of institutions, organization, processes and decfwovide the basis

for modeling and analysis of nutrient sources and impacts in relation to watersheds and
coastal areas around the world.  This will show how in relation to watersheds generally,
past, current and future contributions of different ientr sources (frone.g. wastewater,
aquaculture and agriculture) have led to or most likely will lead to certain quantifiable
impacts in coastal areas, namely eutrophication, hypoxia and consequent effects on fisheries,
and coral reefs. Realistic usaiehdly models will be produced to illustrate these
relationships and so make them applicable to scenario and policy impact analysis by policy
makers in watersheds around the world with a view to determining overall cost effective
nutrient reduction stragges.

The second level of modeling activity under this component is in relation to the Manila Bay
watershed. Here the aim is to develop analogous (to the global level modeling activity and
analysis described above) models, but which in this casef ggarticular application to the
Manila Bay watershed region. The first stage of activity will be to ensure the modeling is
sufficiently attuned to circumstances in the Manila Bay watershed by feeding into the
NEWS2USE modeling a full range of relevartal from the Manila Bay watershed region
itself, which will be assembled in the Manila Bay region using local institutions. This will
enable realistic (but in this case higher resolution) models to be produced, which will show
guantifiable relationshipbetween nutrient sources and impaicteutrophication, hypoxia,
fisheries etein the Manila Bay region.

Thesemodels inturn will be applicable to scenario and policy impact analysis by policy
makers in the Manila Bay region and so contribute to deirgdooverall nutrient reduction
strategies for the Manila Bay watershed. This part of the work will be carried out under
Component D, though throughout the development of the models there will be regular co
operation and dialogue between Component &wtors and stakeholders in the Manila Bay
watershed area.

Data compiled irrelation to project activities andosed in project data bases on line or with
partnerswill be shared where appropriate with stakeholder and international data systems as a
means to increase accessibility and long term storage and Uikeg#llows the policy on

data of IOC/UNESCO

Sub-project B 1 (SP B Overview of existing tools for soureenpact analysis of nutrients
in LMEs and their target audiences

Output: asfor sub-project titlein the form of the deliverable stated below
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Total resource$55,000: GEF grant $27,000, dmancing $28,000
Activities description

This involves a summary of existing tools and models at global, regional and local scales for
(i) estimating and modeling nutrient loading of coastal marine ecosystems and (ii) describing
the impacts of increases nutrient loading and changing nutrieos.ratFor coastal nutrient
loading this will include models for estimating river export, atmospheric deposition,
contributions from marine aquaculture at different scales, ranging from global to local.
Regarding the impacts of nutrients, this will incluggious approaches ranging from those
based on threshold values for nutrients to mechanistic ecosystem models. The advantages and
disadvantages of all the approaches at the scale for which they were developed and target
audience will be summarizedThe simmary will include relevant tools and models being
used in Manila Bay in order to help inform the work under-pudject 4 regarding the
development of models for Manila Bay.

Deliverable Report
Completion: 9 months after project start
Responsible: University of Utrecht

Sub-project B 2 (SP B2) : Global database development with documentation of data on
nutrient loading and occurrence of harmful algal blooms, hypoxia, and effects on fish
landings, fish abundance, and composition of fish populatso

Output as for sukproject tilein the form of deliverables stated below for each-prdject
component

Total cost $189,000: GEF grant@5,000, cefinance $124,000
Activities description:

This task involves the collection of data with globalierage from a variety of sources. A
number of data bases will result with associated documentation, the combination of which
results in the overall global data base. @ The databases and documentation will be made
available on the web site under compaind. A number of suiproject components are
foreseen, reflecting the different data sources.

Sub-project 2.1 Data base (# GlobaFNEWS data for river nutrient export

Activity

This entails bringing together data for river nutrient export (nitrogenphdsphorus, P;
Silicon, Si) of dissolved (D) inorganic (I) nutrients (DIN, DIP, DSi), dissolved organic
(DON, DOP) and particulate (PN, PP), as well as suspended solids, as published in the recent
Global NEWS special issue Global Biogeochemical Cycles

This database includes estimates of nutrient export by individual form for the years 1970,
2000, and scenario runs using four Millennium Ecosystem Assessment scenarios for 2030
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and 2050. The datasets include all the background data used to drivéolbiaé KEEWS
models, such as atmospheric deposition estimates, fertilizer inputs, manure inputs, and N
fixation inputs, as well as indicators like the Index for Coastal Eutrophication (ICEP).

These datasets are available, but would also benefit greatiyafilditional work including an

effort to split DIN into reduced (ammonium, MHand oxidized nitrogen (Nitrate, ND This

is necessary for better describing the impact of nutrient forms on the development of harmful
algal blooms of some specific algae.ert@in enhancements will also be made to the point
source estimates, such as including-ndsan sewage sources. The global modeling efforts in
subproject 2.1 also allows for analyzing regional (scale of LMEs or seas) sources and
impacts.

Deliverable dat base and documentation
Completion 6 months after start of project
Responsible University of Utrecht

Sub-project 2.2 Data base (b Nutrient release from aquaculture
Activity

This activity will apply work performed in the framework of the SEOOICZ work group

on harmful algal blooms, and is readily available for use in this project. The data include
modetlbased estimates of nutrient inputs and outputs for aquatic plants (seaweed),
crustaceans, molluscs and finfish. Crustaceans and finfigmarine environments are
generally fed various feedstuffs, while molluscs generally filter suspended material (algae,
sediment, etc) and transform this to psetakres, faeces and dissolved nutrients. However,

in the published work countigcale estirates are available, and application at the scale of
LMEs will require additional work.  This additional work includes improved allocation
within the coastal seas of each country, and a split of the release of dissolved nutrients into
specific nutrient spges (ammonium, urea, nitrate). The global modeling effort in subproject
2.2 also allows for analyzing regional (scale of LMEs or seas) sources and impacts.

Deliverable: data base and documentation
Completion 6 months after start of project
Responsible: University of Utrecht

Sub project 2.3 for Component B: Global database development with data on coastal
conditions, non land based nutrient sources, as well as coastal effects collected from
existing sources.

Activity

This task involves he collection of required data needed to describe the physical and
environmental conditions in coastal marine ecosystems worldwide. It will draw on existing
work on coastal typology. The activity will also collect information on coastal upwelling,
strdification, and productivity, as well as other necessary ancillary data.
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Upwelling regions will be identified with globally available databases. For example, indices
may be used to indicate the probability of upwelling, or classification of coastah®systs
dominated by upwelling. Presently, there is no method available to estimate rates of coastal
nutrient supply due to upwelling. Until such a method is developed, the degree of upwelling
will be used as a characteristic that may be important fodyztivity and possibly the
proliferation of HABs and nutrieribstigated syndromes.

Stratification is another important process determining the development of algal blooms and
hypoxia.  Global gridded databases will be obtained from the LOICZ prograarmde
additional approaches may be needed using, for example, tidal range, salinity gradients, and
the variability of the mixed layer depth.

Chlorophyll concentration and primary productivity are two key factors with the potential to
affect risk of hypola and harmful algal blooms. Global satellite data will be used in
combination with observed chlorophyl concentrations to develop new or refine existing
algorithms linking satellitdbased signals to chlorophyll a concentrations and productivity.
Satellie-derived information will also be used to test for relationships between chlorophyll a,
primary production and occurrence of hypoxic events.

Deliverable: database and documentation
Completion: mid term review (April 2013)
Responsible Washington Stateniversity

Sub-project 2.4 Observed impactslements

This has two elemenygelding databases which will be combined with those from subprojects
2.1-2.3:

2.4.1 Occurrences of hypoxia and harmful algal blooms
Activity

This activity involves thecollection of available and published data on observed hypoxia
events and har mful al gal bl ooms (HABs) .
work on hypoxia, the SCOROICZ work group for harmful algal blooms, and additional
IOC databases, suels HAEDAT).

Deliverable: database and documentation

Completion: first version: midterm review (April 2013): final version end of year 3
Responsible: University of Utrecht and Washington State University, with support of
IOC/UNESCO.

2.4.2 Impacts on fisheries
Collection of available data and model output from regions where Ecopath and EcoSim

models have been run. So far these systems include more than 70 coastal systems worldwide.
These systems will be used to develop relationships between fishery pradarati potential
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controlling variables such as nutrient inputs and hypoxia, and these relationships will be used
to make globakcale estimates of anthropogenic impacts on fisheries at the global scale.

Deliverable: database and documentation
Completion: first version by mieterm review (April 2013); final version end of year 3
Responsible: Washington State University

Sub-project B 3 (SP B3 nutrient impact modeling for global and local to regional
nutrient source impact analysis

Output: asset out in the subrojecttitle, in the form of deliverables set out below for each
sub-project component

Total cost: $214,000 GEF grant $100,000;fomnce $114,000

There are a number of components to this@aect, which reflect the applicatiasf the
data bases assembled under-gidject 2 above, and which are relevant to the global level
modeling activity described in the introduction to the work plan for this component

Sub-project 3.1:Enhanced predictive capability of models with resgeatutrient sources,
loads, and coastal impacts

Activity

Data from the SCOR/LOICZ HAB work group will be used in conjunction with information
about HAB risk indicators such as the ICEP indicator to develop quantitative models
predicting the probability foHAB occurrence as a function of nutrient loads and sources.
Similarly, a coastal filter model will be used to estimate transfer of nutrients from rivers to
coastal waters. Estimates of Si and aquacutfereszed N and P will be included in this
analyss. Results from this approach will be compared with results from the empirical
approach based on chlorophiAB and chlorophyHhypoxia relationships described above.
To the extent possible, information about nutrient impacts on fisheries will alaolbdad.

Deliverable: Relationships and documentation

Completion: First version: Midterm review (April 2013); final version end of year 3.
Responsible University of Utrecht, and Washington State University

Sub-project 3.2 Assessment of effects of mert loading in coastal marine ecosystems

Activity
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Relationships developed via work described in sections 2 and 3.1 will be used to develop
maps indicating where hypoxia, HABs, and high chlorophytloncentrations are likely to
occur under current andgent historic conditions.

Deliverable: Maps and documentation
Completion First version: mieterm review (April 2013); final version end of year 3.
Responsible: University of Utrecht and Washington State University

Sub-project 3.3 Analysis and maps @ist, current and future contributions of different
nutrient sources, forms and ratios in watersheds to coastal effects

Activity

Maps will be analyzed to identify regions likely to experience the rapid increases in Rutrient
related problems over theext several decades. Primary sources of nutrients to these coastal
regions will also be estimated as such information is necessary to support attempts at problem
avoidance or mitigation.

Deliverable: Report
Completion: First version: Midterm review(April 2013); final version end of year 3.
Responsible: University of Utrecht and Washington State University

Sub-project 4 for component B:development of regional models for the Manila Bay
watershed of coastal effects

Output asin the subproject tie, inthe form of the deliverables set out below for each sub
project component

Total cost$298,000: GEF grant $140,000, fimance $158,000
Overall activity

With this subproject the focus of activity turns to developing high resolution nutseuatce
impact models for Manila Bay watershéthere are 4 components for this garbject, which
share the collective aim gfrodudng validated models (using data assembled from Manila
Bay institutions) on(i) river nutrient export loads to Manila Bay, aiJ ecosystem effects
and implications of that export for the Bay more generally. In this way, component B will
provide relevant models which can then be applied under component D in Mani{gh8ay
demonstration areah a policy relevant contextielping to guide cost effective nutrient
reduction planning.

Sub-project 4.1 Data assembly for the Manila Bay watershed
Activity

A variety of data is required, the most important being river discharge and nutrient
concentration data for rivers discharging to Manila Bay, spatially explicit land use (including
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N and P inputs from fertilizers and manure), location/size/residence fimeservoirs (if
relevant), population density maps, information about connection to sewage systems, and
presence, capacity and maintenance of sewage water treatment systems, waste flows for
people that have no connection to sewage systems, atmosphegpoNitdbn maps, and
estimates of natural and agricultural N fixation. Data will be used on aquaculture
(production by species, management, feed inputs). Finally, monitoring data on occurrences,
duration and extent of harmful algal blooms and hypoxi& walused. This activity will
contribute to data and research building capacity in the Manila Bay area, andioineted

be with related data development activities under Component D.

Deliverable: database covering the watersheds dischargiiMptula Bay

Completion: end of year 1

Responsible: University of Philippines,working through theInformation Management
Information System athe Manila Bay Coastal Strategy

Sub-project 4.2: High resolution river export model for Manila Bay rivers.
Activity

Using the data assembled under-putyject 4.1, he GlobalNEWS modelpproactwill form
thebasis for developing spatially explicit river export madel the main Manila Bay rivers.
There will be ceoperation with othelocal models currentlyeing applied in th&ay region

to ensure that work reflects local circumstances, needs and prjoaitidstocomplement
currentwork. A criterion for full developmenof the river nutrient export model use is that
models include C, N, P, Si, and sedithexport, and are specific for nutrient forms (reduced
oxidized, dissolvegbarticulate, inorganiorganic). Decisions on how to apply and relate the
models will be taken in the light of stakeholder consultation and engagement with relevant
academic bode and institutions in the Manila Bay region, as well as in the context of the
overview of existing tools for sourémpact analysis at sutroject 1 of this component.

Deliverable: river export model for regional scale

Completion first version midterm review (April 2013); final version end of year 3
Responsible University of Philippines, Washington State University, and University of
Utrecht

Sub-project 4.3: Ecosystemmodel for Manila Bay
Activity

A coupled watercolumn physics with pelagiand benthic biogeochemistry modeill be

used. In view of the long history of eutrophication and the importance of aquaculture in
Manila Bay, the modelwill couple watercolumn physics with pelagic and benthic
biogeochemistry. The pelagic biogeochemical model should explicitly describe
phytoplankton, zooplankton, the sinking of detritus and the carbon and nitrogen therein.
During the initial phase of the project adel will be selected on the basis of the overview in
subproject 1 of component B, and on the basis of the required functionalities that will be
defined in consultation with local stakeholders.
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Deliverable ecosystem modébr Manila Bay
Completion first version at midterm review (April 2013); final version end of year 3
Responsible: University of Philippines, University of Utrecht

Sub-project 4.4: Validation of models and development of a summary modelManila
Bay

Activity

This activity includes validation of stfrojects 4.2 and 4.3 above to past and current
conditions in Manila Bay using the data assembled undepjéct 4.1.

Summary models of the river nutrient export and ecosystem models for Manila Bay will be
produced by using regressions of the results of the detailed river export and ecosystem
models. The effect will be to summarize the major features of the models in a realistic and
user friendly way with the ultimate aim of helping policy makers develop ntitrggluction
strategies for the Manila Bay area. The functionalities that the summary model should have
will be discussed with stakeholders from the Manila Bay area in the first year of the project.

Deliverable: summaries of river nutrient export andsystem models for Manila Bay
Completion: first versions for miterm review, final versions end year 3
Responsible: University of Philippines, University of Utrecht

Sub-project B 5 SP BY: contribution of component Bmodeling and analysis outcomes to
cost effectivepolicy tool development under component C

Output asset out in sulproject tile in the fornof the deliverables set out below

Total cost$109,517: GEF grant $51,682, ¢mance $57,835

Activity

A summary of results of the impact modeling from the earlier activities carried out under this
component will be delivered to componenin®rder to help guide the application of the best
practice policy and other measutesught together in the Policyodl Box developed under
component C. Simplified but yet realistic models derived from the global as well as Manila
Bay modeling will be developed from the more detailed relationships found in component B
to make them suitable for scenario and policy iot@aalysis. The global modeling efforts

in subprojects 2 and 3 also allow for analyzing regional (scale of LMEs or seas) impacts.
One of the aspects that will be considered is the impact of changing nutrient loading in the
coastal marine ecosystems dhd role of climate change.

Deliverable: Models, summary models, including documentation

Completion: First version: Midterm review to coincide with Policy Tool box development
under C; final version: end of year 3.

Responsible: Washington State Univeity and Utrecht University in conjunction with task

manager for component
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Sub-project B 6 (SP 6) Regional and national scientists and policy experts, particularly
from developing countries, trained in using nutrient soura@pact modeling, includingn
its use to analyze a range of nutrient reduction policies.

Output asdescribed in suproject titlein theform of deliverableset out below
Total cost$79,000: GEF grant $40,000, dmance $39,000
Activities

A workshop with an international audiee of scientists, policy specialists and other
stakeholders, focusing on developing countries, will be held at the start of year 4, when the
models at global and local (Manila Bay) region have been effectively completed. It will
cover nutrient river gxort and coastal effect modeling on global and regional scales,
including scenario analysis with different policy strategies.

The intention is for this to be held in the Manila Bay region, in conjunction with a similar
activity focused on application dii¢ sourcempact models for Manila Bay and agreement to

a nutrient reduction strategy for the Bay area: this latter elementfor Manila Bay
stakeholders, is resourced under Component D. By bringing an international audience
together with experts fro Manila Bay, the project will gain in the overall dissemination of
effective information to stakeholders, and develop synergies between global and regional
models and policy implementation.

Each target group will be trained in the use and applicatiothe@fmodels and data sets
produced under this component, in the analysis and development of scenarios and the impact
of policies oriented towards sewage treatment and agriculture at the level relevant to their
usage of the tools and dataAn overall minimum target has been set of training at least

30 experts from key countries significantly affected, or likely to be so by nutrient over
enrichment and hypoxia, as well as GEF nutrient related projects, in the application of

source impact modeling to guide dasion making with a view to their further
influencing national and regional processes and international fa

Training materials will be developed and made availablénenin an elearning platform to

allow trainees to act as trainers to colleagues sindents in due course. Feedback from
trainees will be used for revisions and optimizing training materials and tools before end of
project, contributing to overall project replication.  The activity will use, test and apply the
work under Component @ developing communication material to illustrate how the seurce
impact modeling can be applied to a range of policy measures and options.

Deliverable Training workshop

Completion: Start year 4

Responsible (for component B element of ovevallkshop) WashingtonState University,
University of Utrecht, and University &hilippineswith support of IOC/UNESCO
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Sub-project B 7 (SP B7: Nutrient sourceimpact guidelines and user manuals for
integrated eutrophication assessment and nutrienteria development

Output:as described in the sytvoject title in the form of deliverable set out below
Total cost $61,000: GEF grant $30,000;ftmance $31,000
Activities

As part of the dissemination effort and capacity building component of the project, a
comprehensive nutrient sourtapact guidelines and user manual for integrated
eutrophication assessment and nutrient criteria development will be prepared and published
as a peer reviewed publication jointly by IOC and UNEP. The manual and guide will
synthesize the project and will be a staatbne publication which will serve both in the
above mentioned training workshops as well as in any capacity development awiivity
related to this project. The manual and guide will provide a comprehensive tool for both
managers and applied research in planning and implementation of impact assessments
research and policy development The manual and guide will be distributedto all
IOC/UNESCO and UNEP member countries affected/likely to be by nutrient over
enrichment and hypoxia, as well as GEF projects, regional and scientific fora.

Deliverable: Nutrient sourcampact guidelines and user manuals

Completion: First version mi-term review; final 3.5 years after project start

Responsible: Washington State University, University of Utrecht, University of Philippines,
and with support of IOC/UNESCO and UNEP/GPA

Il WORK PLAN FOR COMPONENT C

The establishment of scientifiechnological and policy options to improve coastal water
guality policies in LMEs and national strategy development

Total activity budget $596,500: GEF grant $294,5Q0&o-financing $302,000
Technical assistance budget: GEF grant $35,000,-f@mancing $139,500

Main outcomes:

Decisionmakers have informed and interactive access, to cost effective, replicable tools and
approaches to develop and implement nutrient reduction strategies in LMEs

Management The Global Environment and Technology Founde{iGETF) will be task
manager for this component, working with specified partners and experts as necessary to
carry out particular activities. The Energy Centre for the Netherlands will have a lead
partner role for linking the Policy Tool Box with thetrignt sourcempact modeling under
Component B.

The biennial GEF International Waters Conference in Autumn 2011, and 2013 and the inter
governmental Review of the Washington GPA (possibly later in 2011) provide opportunities
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to hold certain activitiesral build support for the best practices, their mainstreaming and the
eventual development of the policy tool box.

The initial aim of the component is to identify, inventory, analyze best practice scientific,
technological and policy options for nutmte reduction, and bring them together in a
consolidated Policy Tool Box, which would also include a replication andcaling
strategy. The information about the tools would include efficiency of use and the nutrient
reduction targets they are seekingachieve.  The Policy Tool Box would be made widely
available on the project platfornthe second phase of Component C work would see the
combination of the various tools in conjunction with the nutrient seampact modeling

work carried out under Goponent B to provide an overall approach to seeing which tools
are most cost effective. Six spbojects are foreseen in achieving the outcomes of
Component C.

Sub-project C 1 (SPC 1): global overview andinventory of nutrient reduction best
practices

Output asdescribed in suproject title, in the form fodeliverable below
Total cost $145,000 GEF grant $75,000, cinance $70,000
Activities

GETF will

- leverage their work in Central and Eastern Europe, their relationships with global
nutrient reduction experts, GEF project managers and associated GEF nutrient
reduction activities.

- utilize and build on the current Living Water Exchange database of nutrient reduction
best practices and criteria, and the work of the GEF STAP on best practice
summaries.

- outreach to GEF project managers and oth
geographies to inventory current nutrient reduction best practices

- outreach to key nutrient experts, agusiness, government, NGOs and other key
organizationgo help identify and develop priorities regarding cost effective options

- outreach to select land grant universities in the US and associateperadive
extension service experts, particularly those with experience in hot spot regions and
low cost inteventions, including dialogue with farmers

- attend the upcoming GEF Biennial Waters Conference and GPA review to build
support and present deliverables

Deliverable: An inventory of nutrient reduction best practices, including evaluation and
prioritization that are most efficient and cost effective for policy makers and
farmers
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Timing: 12 months after project inception
Responsible: GETF/University of Nebraska Coperative Extension

Sub-project C 2 (SP C2) casestudies of what works
Output as insubproject titlein the form of deliverable set out below
Total cost: $50,0@: GEF grant$30,000 co-finance$20,000
Activity
- Analysis of the inventory and at least 15 face to face to face meetings with experts
and sectoral representatives of key rurioverenrichment source categories
- Co-ordinate a working session with a small cadre of well trusted nutrient experts,
agribusiness, and other stakeholders to prioritize best practices and innovative
approaches, and develop case study frameworks
- As for subproject 1, build on Living Water Exchange and work of GEF STAP
Deliverable at least 5 in depth case studies of selected technology and policy options:
Timing: by month 18 from project inception
Executor:GETF
Sub-project C 3 (SP C3):overviewand synthesis of policy, technological, options etc
Output: as above in the form of deliverable below
Total cost: $49,500: GEF grant $27,500fisance $22,000
Activity
Research and develop a global overview of technological etc optionssgnthasis report of
measures, regulations etc. It will be taken forward in conjunction witipsaject C1 and C2
above to maximize cost effectiveness.
Deliverables:
Synthesis report of measures, regulations, policies to reduce nutrients
Global overviewof technological and policy options and tools, including rriateral
instruments to reduce nutrient oxarichment
Timing 18 months after project inception
ResponsibleGETF/Water Stewardship Inc
Sub-project C 4 (SP C4):replication and scaling up

Output asin subproject tile,in form of deliverable below

Total cost: $80,000: GEF grai0,000 co-finance$40,000
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Activities

- develop a strategy based on inventory, working session and prioritization discussion
from previous sulprojects thatoutlines appropriate replication and -sgaling
strategies

- identify and reach out to GEF project managers and key policy makers in nutrient hot
spot geographies to replicate and scale up best practice®rdination with possible
pilot regions in thigproject

Deliverables/Timing

Replication and wscaling strategy 12-18 months after project inception

Initial hot spot replication and egraling implementation 24 months after inception
ResponsibleGETF

Sub-project C 5 (SP C5)consolidated Policy ®ol Box
Output consolidated Policy Tool Box

The subprojects 14 set out above will in combination produceanpletedPolicy Tool Box
containing detailed summaries of policy options, technology measures to decrease nutrient
inputs and their specific ehnacteristics €.9. costs, benefi)s this would also include
replication/upscaling possibilitiesAs the Tool Box combines the above-prudjects no
discrete sulproject and funding is set out helestead, the funding provided for the above
subprojects will support this consolidation activity.

Deliverable Consolidated Policy Tool Box
Timing completed for the miterm review.
ResponsibleGETF

Sub-project 6 for component C: integration of component Policy Tool Box with
Component Bsouce-impact modeling

Output asin subproject title,in form of deliverable below
Total cost $147,000: GEF gras67,00Q co-finance$80,000
Activities

The overall purpose of this sytvoject activity and the related spiboject 6 below is to
provide the capacity to enable government and other policy makers to use theirapaite
modeling developed under Component B to assess the effectiveness ohtrgehey
measures and other options brought together in the Policy Tool Box described above. This
will help them judge where the most effective interventions can be made in the light of
resources and likely planning scenarios. In this way governnsantsievelop an overall

road map to help them guide their investment decisions and underpin nutrient reduction
strategies.
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The first stage will be for experts from certain institutions involved in project execution under
Components B and C to work tdaber to provide an analysis and associated summary of the
results of applying the modeling to the various policy measures. As part of this, the experts
will clarify the necessary methodology and work up user friendly communication tools in
showing how thentegration of B and C should work and the policy relevant applications it
produces. The activity will cover both the global level modeling developed under
Component B and the higher resolution models developed in relation to Manila Bay.

Deliverables: conceptual approach and methatbng with communication materials, which
illustrates how the sourdepact modeling can be used to test the efficacy of various best
practice measures under the Policy Tool Box. Representative case studies

Timing: work will commence in detail once the first version of the modeling outputs from
Component Bare available at midterm review. Substantial products will be available
during year 3 to coincide with their presentation and use at the capacity building waakshop
subproject 6 below in engaging experts on the use Policy Tool Box and for activities under
Component D in relation to Manila Bay.

Responsible: Energy Centre of Netherlands

Sub-project 7 of component C engagement and capacity building on ti®licy Tool Box
and how it can be applied, including in relation to the sousitepact analysis

Output asin subproject tile,in form of deliverable below
Total cost $125,000: GEF gra$b65,000 cofinance$70,000
Activity

The activity here will foca on brirging the outcomes from sytrojecs 1-4 (development of

the Policy Tool Box) as well as sydvoject 5 (linking Tool Box with component B) bear in

the context of an international workshayg policy experts, notably from developing
countries. Tk aim will be to ensure support for the Tool Box approach and its wider
dissemination, including its relationship to soug@act modeling to guide the development

of nutrient reduction investment and planning. In this regard, the workshop will pasvide
opportunity for experts to assess the utility and relevance of the Component C outputs, and
enable project task managers to make any necessary refinements. A preferred option,
consistent with project aims, would be to hold the workshop in the corftéixé GGEF IW
Conference in 2013 in order to reach across the GEF portfolio, depending on timing of the
IW conference.

An overall target has been set of training at least 30 experts from key countries
significantly affected, or likely to be so by nutrientover-enrichment and hypoxia, as
well as GEF nutrient related projects, in the application ofthe Policy Tool Box, in
association with the sourcempact modeling, o guide decision making with a view to
those expertdurther influencing national and regional processes and international foa.
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Deliverables

- Well attended capacity building workshop

- Testing of training and communication materials

- Case studies in nutrient reduction planning

- Regional/national policy experts trained in use of applicationsamirceimpact
analysis to policy measures in order to develop cost effective nutrient reduction
strategies

Timing: before end year 3
Executors GETF in conjunction with Energy Centre, Netherlands, and UNEP/GPA

vV WORK PLAN FOR COMPONENT D

Developmentof nutrient reduction strategies through the application of nutrient seurce
impact modeling and analysis and best practice measures and options in the Manila Bay
watershed.

main outcome

1. Strengthenednformation anddecision support system on nutrigasuesfor the
Manila Bay watershed as part of integrated approach to overall water quality for
region

2. Agreement with government agencies and relevant stakehold#ére Manila Bay
watershed on nutrient reduction strategies to be implemented, irgldl@ir
effective insertion into integrated national water quality planning for the Bay area

3. Application and implementation of ecosystem nutrient health report card in Lake
Chilika, India and Lake Laguna, Manila Bay, including as part of overall nutrient
reduction strategies for Manila Bay watershed

4. Accessible up scaling and replication strategy shared interactively with countries,
GEF projects & stakeholders for development and implementation of nutrient
reduction strategiedoth for other watershedstime Manila region as well as globally

Total activity budget $717,500: GEF grant$295,00@o-finance $412,500
Technical assistance budget74,500:GEF grant $35,000, cefinance $139,500

Management PEMSEA will be the task manager for this component and a member of the
Project Ceordination Unit. In carrying out their role, PEMSEA will make full use of the
Technical Working Group on Pollutants in Manila Bay established by the Department of
Environment and Natural Resources. This has representation from all the leading agencies
and sectors involved in the overall strategy for the rehabilitation of the water quality of
Manila Bay area, and so this arrangement will provide clear linkage betweprojbet and

Manila Bay stakeholders and ongoing regional and national priorities.

Overall activity
The work streams for the Manila Bay watershed area fall into a number of categories from

helping to strengthen the decision support system (in termsitoémt information, policy
options and indicators), to stakeholder engagement and capacity building in modeling
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activities and application of best practices, to the final key stage of the development and
completion of nutrient reduction strategies for Manila Bay watershed, aligned with and
contributing to overall national plans for improving the water quality of Manila Bay.

The activities work logically towards the final goal with a first emphasis on strengthening the
nutrient information baseline, ¢tuding the development of relevant nutrient indicators
(stress reduction and environmental quality status) and engagement with key sectors on best
practice nutrient reduction measures, starting the process of developing outline nutrient
reduction strategs.

River nutrient export and ecosystem models will be developed (under Component B but
using local data sources and institutions) for the Manila Bay watershed. Thejustithte

where and when problem areas are likely to occur and will provide éssirafthe relative
importance of different nutrient sources within watershedghey willallow users to assess

the likely impact of various policy optiorfer nutrient reductionn relation to key sectoral
sources such aagriculture, wastewategnd aquaculturewhich are relevant to the Manila

Bay watershed.

Overall, this approactvill enhance the capacity of resource managers and policy makers to
anticipateproblems, analyzing and visualizing the potential impacts aneeffestiveness of
aternative nutrient reduction ananitigation measures.  Working with experts from the
region, and recognizing the need for training and sharing of knowledge, the project will aim
to build up agreement with stakeholders on how such reduction and mitigatiasures
should be pursued with a view to the development and presentation of actual nutrient
reduction strategies for the region by the end of the project, including the use and application
of relevant indicators.

The activities will require a numbef related tasks, including preparing papers for meetings,
preparing reports, facilitating meetings, and in particular working up draft strategies and
nutrient reduction indicators for nutrient reduction, aligned with broader water quality efforts.
In so doing, the project will work with and through institutions and stakeholders in the
Manila Bay watershed. All opportunities, in the light discussion with PEMSEA and other
stakeholders, will be taken for orientating funded tasks towards appropriatetioissi and
stakeholders as part of helping ensure project development and outcomes are owned locally.

Nutrient health reporting card: Lake Chilik@®rissaand Laguna d&ay, Manila component

D will also provide a vehicle for the developmemtd apgtationofan6ecosy st em he:
r e p or tThecrreodeH defined as the improvement of six indicators towards established
ecological thresholdswill first be applied in Lake Chilika, India, early in the project, with a
view to providing aroverall waterquality status of the Lake and the coastal water quality in

the adjacent Bay of Bengal. An implementation plan will be developed with the Lake
authorities and stakeholders. The report card approach will then be applied in the Laguna de
Bay, Manila Baywatershed, including as part of the development of overall nutrient
reduction strategies for the watershed, which would also make full use of the water quality
status indicators utilized by the report card approach. Previous UNEP and GEF supported
work by LOICZ, including in the Manila Bay and Bay of Bengal areas will provide a baseline
for this work.

The final activity in this component will be the drawing of conclusions from the application
of the sourcempact modeling and tools and measures in thel Box on replication and
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scaling up, both in terms of wider application to the Philippines and other countries in the
region and to countries in other parts of the world, consistent with the global reach of the
project.

Sub-project D 1 (SP D1): strengthening the decision support system for Manila Bay
watershed through improved nutrient data and information

Output: strengthened information and reporting on nutrient management issues in Manila
Bayin the form set out in the deliverables below.

Total cost: $147,000:GEF grant $45,000, cfinance $02,000,
Activity

The activity under this component will contribute to the strengthening ointegrated
Information Management System (IIMS) of the Manila Bay Coastal Strategy, and building
awareness of the importance of nutrient management with key sectors tlermagement

on best practices.

The 1IIMS already contains highly relevant data for component B modelingoses,
including discharges from major rivers to Manila Bay and nutrient concentration at the river
mouth; spatially explicit land use (including N and P inputs from fertilizers); population
density map; population with land use; connection to sewagensysand sewage water
treatment systems, waste flows for people that have no connection to sewage systems;
atmospheric nitrogen deposition maps; aquaculture ; and monitoring data on occurrences,
duration and extent of harmful algal blooms and hypoxia.

This subproject component will contribute to overall data management capacity by (i)
helping to clarify any gaps in data relevant to a systematic approach to most effective nutrient
reduction modeling and strategies and how they can be addressed; (veiopdeg and
strengthening nutrient reduction indicators, stress reduction and environmental quality status;
and (iii) in contributing to the Manila Bay State of the Coast Reports by introducing a new
element on status of nutrient oxamrichment and harmfimpacts, including an overview of
relevant regulations and policies. The State of the Coasts Report (SOC) system was tested in
20082009, and is currently being rolled out in all PEMSEA ICM sites. The SOC is used by
local policy makers and other s&dlolders a means to assess policy, social, economic and
environmental conditions. It serves as a tool for improving integrated coastal management
implementation. There will be close-operation with institutions responsible for the 1IMS,
including the se of locally employed personnel.

The decision support system will also benefitder Component B (syirojectB1). The
overview of available tools and models for nutrient soumgaeact modeling will also include
available tools in the Manila Bay regioand the results of the spboject B work will be
passed to stakeholders in Manila Bay and help provide a basis for further modeling work in
the region.

Strengthening the decision support system will also provide a vehicle for engagemeant (
disaussion about relevant nutrient policies and regulations) with leading nutrient source
sectors and user groups from the Manila Bay watershed at an early stage in the project cycle.
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This will help raise awareness of project aims, including linkage withderoghabilitation
efforts for the Bay, build support for them and facilitate the involvement of the sectors,
notably through the identification and analysis of best practices relevant to nutrient reduction
strategies.  Engagement will take place thiofage to face meetings, taking advantage of
existing structures in the Manila Bay region, including the Technical Working Group of the
Department of Environment and Natural Resources.

Deliverables

(a) report with presentation of consolidated basealata (using existing material) for nutrient
reduction analysis along with indicators on nutrient sources and impacts;

(b) report on nutrient oveenrichment status as well as nutrient policies, regulations and best
practices.

Timing within first 12months of project

Responsible:University of Philippines, Marine Science Institutand Department of
Environment and Natural Resources.

Sub-project D 2 (SP D2: Building the Foundations and Agreement with government
agencies and stakeholders on nuwnt reduction strategies to be implemented in the
Manila Bay watershed, including their integration into regional water quality aims

Total cost $325,000: GEF grant $135,000;fomance $190,000

There are two main sytroject activities, both of which velve around substantial expert

and stakeholder workshops linked to the availability and application of the soyraet
modeling and analysis developed for the Manila Bay watershed. They are focused on
developing the basis and agreement for the demetopand finalization of nutrient reduction
strategies. A final suproject would see the adoption (probably at a small workshop) of an
agreed nutrient reduction strategy linked to broader water quality aims.

Sub-project D 2.1: building the foundatiors for the nutrient reduction strategies
applicationof first version sourcampact models and best practices

Activity

The subproject follows on logically from previous activities, which will have identified
relevant indicators, best practice policies and measures of particular relevance to Manila Bay.
It will centre on a workshop for experts from regiadhose who arelkely to make use of the
sourceimpact modeling in developing policiesas well as other stakeholders to promote
engagement and buy in.

The focus will be on the first version of the river nutrient export and ecosystem models for
Manila Bay (developed umd component B), specifically their use in helping to assess the
likely impact and coseffectiveness of various policies and measures aimed at reducing
nutrient overenrichment. The activity will make use of the communication approaches, and
methodologydeveloped under Component C to illustrate the application of the sowpeet

analysis to best practice policies and measures. Realistic case studies relevant to Manila Bay
will be developed using the modeling and best practices to inform the worledbiog with a
proposed road map for developing a full nutrient reduction strategy.
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The overall aim of the workshop will be to build on the road map by agreeing with
stakeholders how to proceed towards full scale nutrient reduction strategies, libkedder

water quality planning for the region. In the light of the workshop, and recognizing the need
for further institutional engagement, a draft of possible nutrient reduction strategies will be
submitted to the DENROGOs Twith hetevaat anlitrientWstresk i n g
reduction and quality status indicators.

Deliverables:

Workshop and case studies. Discussions and agreemenexpétiis anether stakeholders
on process towards nutrient reduction strategies.

Report to TechnicalVorking Group (TWG) after workshop with recommendations on next
steps and containing draft of possible nutrient reduction strategies.

Agreement of TWG.

Timing:

Workshop shortly after miterm review (April 2013) of project to coincide with availability
of first version of river nutrient export and ecosystem models for Manila Bay.

Outline nutrient reduction strategies submitted within further 3 months to allow for further
desk work by project task managers and any necessary additional engagementwgth Ma
Bay institutions

Responsible:

PEMSEA in conjunction with UNEP/GPA for overall organization.

University of Utrecht andniversity of Manila for sourcempact modeling

Energy Centre of Netherlands (for communication material and methodology developed
under Component C for linkage of tool box and modeling)

Sub-project D 2.2i development and application of the final sourempact models for
Manila Bay in developing nutient reduction strategies

Activity

This activity follows the deliverables set out at gubject 2.2 above. In the light of the
outcomes from that workshop, the river nutrient export and ecosystem models will be further
developed and refined under Component B in dialogue with ManilarBssgrshed agencies

and other stakeholders. The final version models will then be presented at the start of year 4
to a further workshop of relevant experts from Manila Bay. The workshop will be held in
conjunction with the broader international worksHop scientists and experts on the use of
global and modeling set out at spiwject 5 of Component B. This will enable full synergies

to be developed between global and regional modeling and strengthen the-golance
interface on nutrient reductiomhilst maintaining the integrity of applying the models for
Manila Bay in developing actual nutrient reduction strategies, which will be of wide interest.
It will also maximize available resources across project components B, C and D for
dissemination bscientific and management information and relevant training.

There will be a number of purposes in relation to the Manila Bay component of the
workshop:
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- to illustrate the application of the final models in developing cost effective policy and
invedment making

- to use this to seek agreement with stakeholders for the finalizing of the draft nutrient
reduction strategies drawn up following the earlier consensus building workshop

- train target users in the application of the modeling vis a vis pohciésneasures so
that they own the approaches and the eventual nutrient reduction strategies

The workshop will be preceded by a number of papers, including summaries of the models
(produced under Component B), communication and methods for applyingtetsno real

world polices/circumstances, illustrated through case studies, and an outline nutrient
reduction strategies. These will form the basis for dialogue between project experts and
agencies and stakeholders from Manila Bay before the workshop.

Deliverables:

Workshop andfinal agreements among on stakeholders on nutrienictiesh strategies
Report to and agreement of Technical Working Group of Department for Environment and
Natural Resources.

Timing first part of year 4

ResponsiblePEMSEA in conjunction with UNEP/GPA and IOC/UNESCO.

Sub-project D 2.3' presentation and adoption of final nutrient reduction strategies
integrated with broader water quality objectives for region

Activity

In the light of preceding componentkis activity (in the last few months of the project
cycle) will develop the outputs from sydvoject 2.3 above, with a focus on finalizing the
nutrient reduction strategies for the Manila Bay watershed, setting out cost effective policies
and measures drikely scenarios.

The precise modalities as to how this will be done will be decided in conjunction with Manila
Bay stakeholders through the Technical Working Group of the Department of Environment
and Natural Resources. The intention would be #&ntain a strong local participation
through the Working Group, working with local staff engaged in related activities.

An appropriate opportunity will be taken to present the strategies to stakeholders, linked with
overall aims to rehabilitate the ManiBay. A final stakeholder meeting to focus on
replication and wscaling would be a suitable opportunity for presenting the final strategy.

Deliverable

Final strategies for nutrient reduction aligned with broader water quality aims for region
agreed wih DENR

Timing: 1-0 months before end of Project

ResponsiblePEMSEA in conjunction with UNEP/GPA and IOC/UNESCO.
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Sub-project D 3 (SP D3 i application in Lake Chilika and Laguna de Bay of an
ecosystem health report card on nutrients

Outputs asdescribed in suproject title in the form of deliverables set out below
Total cost $185,000. GEF grant $85,000;fa@mnce $100,000
Activities

For the report carRiver/ estuarybay health is defined as the improvement of six indicators
towards estalished ecological thresholds. The three water quality indicators are chlorophyll
a, dissolved oxygen, and water clarity, and the three biotic indicators are aquatic grasses
(submerged aquatic vegetation), Benthic Index of Biotic Integrity (BI&ift bottom only),

and Phytoplankton Index of Biotic Integrity (PIBI).

In order to achieve this model report card the following activities will be carried out in and
around Lake Chilika making full use of the LOICZ model:

- understanding the role of riveatchment and freshwater nutrient input and associated
nutrient fluxes to and in the Chilika Lake

- determining the transport of nitrogen from the major/ minor rivers into the lake

- assess the biogeochemical coupling of nutrient inputs with other phgsioglonents
of the Chilika Lake system

- computing fluxes of nutrients from the lake to the Bay of Bengal, from the lake to the
atmosphere and determine thesea boundary exchange process

- estimating overall water quality status of the Chilika Lake andctieestal water
quality in the adjacent Bay of Bengal

Activities will be brought together in a stakeholder workshop in Lake Chilika, which will
develop a draft management plan to implement the report card approach. A representative of
the Laguna Lake Del@pment Authority in the Manila Bay watershed (one of the
stakeholders engaged in project activity generally under Component D) will be invited to the
workshop. A workshop would then be held in Laguna de Bay (Year 2) with a view to
applying the report ¢d approach there. A representative from the Lake Chilika project
would likewise attend the meeting in Laguna de Bay, allowing for further refinement of
outputs and contributing to project replication anesagling.

Deliverables (Lake Chilika)

Workshop in Lake Chilika leading to agreement on and production of ecosystem health
report card embracing nutrient budget model for Lake Chilika and of application to estuarine
and delta areas more generally, including through application of relevant nutrient
reduction/water quality status indicators.

Report on application of model and overall water quality status of Lake Chilika and adjacent
Bay of Bengal.

Management plan for implementing model report card in the Lake area.

Timing workshop to be heldhiyear 1 of project. Finalized draft management plan within 3
months of workshop.
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Responsibleinstitute of Indian Ocean Management, Anna, Chennai in conjunction with
LOICZ andUNEP/GPA

DeliverablesLaguna de Bay:

Workshop in Laguna de Bay to consider and facilitate application of report card model to
Lake Laguna in the light of project outcomes from Lake Chilika.

Management plan for application and implementation of report card and associated
indicators, includag incorporation into nutrient reduction strategies for Manila Bay
watershed.

Timing: workshop in second year of project. Management plan agreed with Laguna Lake
Development Authority 3 months after workshop

Management plan incorporated into nutrientucttbn strategies year 4

Responsible Laguna Lake Development Authority in conjunction with PEMSEA and
UNEP/GPA

Sub-project 4 for component D - lessons drawn for replication and upcaling
Output: as described in syroject title in the form of deliverables below
Total cost $50,500: GEF graf30,000, co-finance$20,500

Activity

Final lessons drawn will be compiled in the last two months of the project. However, the
process will be ongoing during the project in that the ptajeanager will secure fedshck

and implications of work from task managers of each of the components, including
component D. Moreover, Components B and C have potential for future scaling up and
replication built into their overall approach in termswddeling and Tool Box development.

Lessons drawn will operate on a number of scales in terms of application of key outputs and
deliverables to the Manila Bay watershed more generally, to the Philippines and seas of
South Asia, and to other regions smtent with the global reach of the project.

An overall draft report will be presented to a small workshop, probably in Manila Bay to
coincide with the presentation of the overall nutrient reduction strategies for the area. This
report will be for dscussion and feedback with a view to circulating it on the web based
platform under the ComponeAt Global Partnership.  The Global Partnership will ensure
that the report is discussed at one of its meetings, and likewise the report will be submitted to
the Technical Working Group for Manila Bay of the Department for Environment and
Natural Resources, Philippines.

Deliverables: report with recommendations. Workshop
Timing: end of project
ResponsibleUNEP/GPA in conjunction with IOC/UNESCO
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V: WORK PLAN FOR COMPONENT E T MONITORING AND EVALUATION

Overall aim: fully meeting the standard monitoring and evaluation requirements and
procedures off UNEP

Total cost $160,000 GEF grant $100,000: Cefinancing $60,000

The M&E plan comprises two main elements: (a) monitoring of progress, and (b) evaluation
of performance and achievement. Both elements will be applied to the project using
comparable sets of indicators. The projectd@dination Unit (PCU) will be in charge of
monitoring the progress of project execution against agreed benchmarks.  The PCU will co
ordinate the independent miekm and terminal evaluations and provide necessary and
appropriate reports technical, administrative, financial, and periodic pesgrreports to the
Project Steering Committee. The latter as the main project authority will make
recommendations to UNEP concerning the need to revise any aspects of the Results
Framework or the M&E plan.

The role of the Project Cordination Unit h conjunction with that of the Project Steering
Committee will comprise continuous monitoring and evaluation of the project and enable
adaptive management changes to be recommended and appropriate action taken.

The M&E process will include the followingeports (i) inception report (i) quarterly
progress reports (i) quarterly and annual financial reports (iv) annual progress reports (v)
financial audit annually and at project completion, including annuéihemcing reports (vi)
midterm evaluation angroject completion reports and terminal evaluation. Full details of
the M&E plan are at appendix 8 and summarized in section 6.

This concludes the presentation of the detailed work plans and associated activities under the
project components. The adties and outputs are reflected in appen8ixthe results
framework, appendi, work plan and timetable, and appendjxXey deliverables.

VI:  WORK PLAN FOR COMPONENT F - EFFECTIVE PROJECT
MANAGEMENT AND OVERSIGHT

Overall aim completion of a weélmanaged project and associated activities under each
project component which delivers the outcomes for each project compartesnisformative
overall project objectiveand contributes substantially and on a sustainable basis to GEF and
UNEP environmetal management priorities as set out in this document.

Total cost: $344,000:GEF Grant $154,000; Cofinancing: $190,000
This component will entathree strands of activity:
(a) Day to day project management through the PCU
The PCU will be responsible for @wdinating the project oversight activities and for
ensuring that all M&E requirements are implemented according to best practice. This means

ensuring quality of products, outputs and deliverables; compiling and smignptogress,
financial, and audit reports and budget revisions to the PSC; addressing problems raised by
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the PSC; and staff and consultant management. A new project manager post will be
established to provide overall projectaalination, and who willead the PCU.

(b) Overall project guidance by the PSC

The key activities for the PSC will be to guide the execution of the project, notably through
approving key steps and outputs; and consideration and approval of annual operation plans
and budgets, quarterly and annual technical and financial reportsiahtééihnical reports.

(c) Overall project supervision by UNEP

UNEP as the GEF implementing agency for the project will be responsible for overall project
supervision to ensure consistency with GEF and UNEP policies and procedures.

Section 4 gives furthredetails about the institutional and implementation arrangements,
including the roles of the PCU and the PSC.

3.4 Intervention logic for project and key assumptions

The logic for intervention has been already been set out in the project summary emd sect
3.171 project rationalg in terms of the nutrient ovamrichment and nutrient management
context, project objectives, timing .¢e readiness of techniques, development of GEF
portfolio, risk of exacerbation of problems), likelihood of success aruablzenefits. The
design and sequencing of the project components and the work plans detailed in section 3.3
are consistent with this logic and logical in themselves in aiming to deliver project outcomes
and objectives successfully, that is enabling sfamative action by countries and
stakeholders in reducing the adverse consequences of nutrienenoadment and
improving coastal water quality. Secti8B description of components)shows how work
under the components proceeds logically, workmogifthe baseline analysis with component

A providing an overall framework for political and institutional engagement, and subsequent
components providing for the development, and practical application of policy relevant and
cost effective investment andamagement tools (including in the Manila Bay watershed),
concluding in replication and egraling.

The key assumptions to delivering project outcomes and the overall objectives are reflected
in the risk analysis below. In brief they revolve around:

- the willingness of countries and other stakeholders to (i) engage fully with the project
objectives, notably in terms of addressing coastal nutrient-esvchment and
oxygen depletion through the combination of sodnggact modeling in conjunction
with best practices; and (ii) to take up project outcomes and initiate appropriate
nutrient reduction strategies and programmes

The key risks determining that willingness are for countries and stakeholders to reeognize:
- that there are cost effective bem®fin terms of resource management and their

sustainable development, notably in the coastal zone, in addressing nutrient
management in a concerted way, and
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- that there are approaches and tools available and accessibée sourcempact
modeling and begpractices prominent among thenwhich can deliver these cost
effective and wider benefits.

The catalytic and practical approach of the project, delivering and helping to mainstream best
practices and in providing an integrated analysis and guide toipdaand investment by
policy makers, are designed to meet these risks.

In this context (though the same arguments of willingness and perception of benefits apply) a
particular risk management element is whether the main private sectors, not least-the agri

business sector, and main user groups such as farmers, will workowé&mgents (and also

take their own nutrient reduction initiatives) in takiagtion. Theproject meets this in the

way it goes about Tool Box design and emphasizes engagement with stakeholders, including
in the Manila Bay watershed.

3.5 Risk analysis and isk management measures

Thefollowing indicates risk, including climate change risks, which might prevent the project
objectives from being achieved, and risk measures that may be taken.

Project related risk Mitigation measures Risk level

1.Governments and stakeholders Project design in terms of global af Low/Medium
willing to engage andake action associated partnerships for triggeri
political, institutional and stakeholde
engagement and wider benefits

nutrient management; focus d
practical and global gains of wat
quality, stonger ecosystems, ar
fisheries.

There maybe constraintsin terms of
willingness and ability to take nutrier
reduction measures the face of resoy
problems and lack of recognition (
benefitsvis a vismore overt food and
energy security benefits

Project work streams in working wit|
stakeholders on tool box desig
eventual outcome in terms of co
effective analytical measures to gui
decision making

The GEF IW Conference and GP|
inter-governmental review will besed
as key opportunities to engage a
build support

See also demonstration area

2. Comprehensive experts This risk is minimized by ensuring th Low
involvement involvement of key research institute

. . . . .._ | networks and programmes
It is essential that this project utiliz¢

existing research and experiences fr{ In particular, the project design reach
other projects and initiatives in order | across the full range of the GH
provide a thorough and soli portfolio and uses a leading ar
assessment of nutrient ovenrichment,| expegienced manager for tool bo
their emission sources ar| development.
socioeconomic  and  environment
impacts, along with their economi
costs.

The Global Partnership provides f
stakeholder engagement, includi
access to non GEF initiatives
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3.Limited private sector involvement

Lack of clear understanding of the co{
benefit of nutrient reduction measure
will impede the uptake and/or buy in ¢
such measures by the target K
economic  sectors  notably th
agricultural and industrial sectors.

The project must work closely witheh
industrial and agricultural sector
Industry is considered a key partner
this project and a targeted approd
toward this group of stakieolders will
be developed in the context of tk
project.

The activities for the development
the tool box havea strong element o
engagement with the agpusiness
sector in particular. The added value
UN agencies such as Habitat and FA
will be used to engage agriculture a
wastewater sectors

Medium

4.Lack of engagement and take up in
demonstration area

There needs to be effective testing
key component outputs in an
appropriate application area in order
show tangible benefits of projet
outcomes to countries and stakehold
and so form basis for replication ar
up-scaling

Institutional/policy and stakeholder|
needs/analysis has been thorough

demonstrates clear willingness to wg
with and apply outcomes to benefit

water quality clean up, includin
adverse nutrient impacts, in Manila B
by cross agency and cross sectd
alliance to benefiof citizens

Low

5.Data and information gaps

There needs to be sufficient ai
appropriate data and informatior
available globally, and in the
application area, across a full range
sectoral sources and watersheds/coa
areas in order to fully develop th
quantitative modeling and analytic
work.

The data sets form the essential bg
regarding theanalysis of costs and
benefits of future implementation ¢
nutrient reduction technologies ar
policy measures.

The key Global NEWS model hg
already been tested, including in
relationship with andollaboration with
other data and modeling effort

A range of accessibl data sets ar
available for the development of th
global model and there is a cle
willingness for ceoperation.
IOC/UNESCO in particular will make
use of the full range of thei
programmes and related initiatives, a
UNEP/GPA will likewise faciliate in
relation to their programmes, includir
regional seas.

Stakeholder analysis has demonstra
that the main demonstration region h
a wide range of information availab
and accessible and that stakeholders
willing to play a full role

Low

6.Sciencepolicy linkages

(a) heimportance of nutrient reductio
strategies is relatively not well know
outside of scientific circles and the|
needs to be good linkage and inpi
between the scientific community ar
policy makers

(b) related to 1. abovehe process of]
developing the policy toolbox an
nationalregional nutrient strategie
may not be as effective in identifyin
the most coskffective key policy and
technological options to b
implemented if policy makers are nj
supportive of the projecand involved
in the project development cycle at tf
appropriate time.

The Global Partnership on Nutrie
Management has been established
bring stakeholders together. TH
International Nitrogen Initiative ha|
played a full role in projec
developmentand leading government
also consulted. Scientists and poli
makers are part of the GPNM steeri
committee and will also form part g
the project steering committee.

The communications strategy and w|
based platform with links to IW Lear
will also mitigate risks.

Project development is geared
ongoing strong involvement  witl

scientists through INI an

Low
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IOC/UNESCO and with governmen
through the GPA review

7.Climate change risks

The type of activities developed und
this project are not expted to pose
any projectrelated climate chang
risks.  On the contrarythe project
impact (i.e. implementation of nutrie
reduction strategy) is intended to|
improve water quality and addre;
degradation of ecosystems, there
contributing to their ahity (and coastal
areas more generally) to addre
climate change

The project pays specific attention
climate change risks by evaluating t
potential effect on coastal ecosyste
of climate change and, through t
model approach developed und
componat B, the possible effects g
future climate change on nutrient a
carbon loads. Climate proofing will b
applied to the policy toolbox.

Low

8. Lack of effective replication, up
scaling, mainstreaming, and
sustainability

To prompt transformational change
project will need to deliver tools an
approaches of wide application, al
which will be applied as a substanti
part of country/sectoral planning

The design of the tool box is predicat
on determining and determig best
practices in conjunction  with
stakeholders, including key prival
sector sources of nutrients.

The project promotes frameworks su
as integrated water and coas
management to help embed b
practice measures, and focuses on
need for assting policy makers with &
cross sectoral 01
assist policy makers with investme
and planning.

Replication is a key outcome, reflecti
testing in a carefully chosen and high
policy relevant (to other regiong
demonstration region

The GPNM and associated partnersh
will continue after project completio
to provide a platform for project result

Low

9. Environmental and Social
Safeguard

There is a risk that theroject outcomes
and activities will lead to harmfu
environmentabnd social impacts.

It is not anticipated that the proje
outcomes and activities will lead 1
harmful environmental and soci
impacts. On the contrary, the projeg
aims to provide tools, measures a
mechanisms to governments and ot
stakeholdersthe application of which
will lead to an improvement of th
environment in  which  coastg
communities in particular live. Theg
improvements are in relation to wat
quality and strengthening of ecosyste
and the services and livelihoods th
provide,including fisheries.

In addressingmultiple nutrient over
enrichment sources and impacts g
promoing costeffective integrated
management, including throug
frameworks such as integratg
watershed and coastal managemég
the project embraces the tpatial for
tradeoffs (albeit also the potentig
synergies) to arise between longer te
ecosystem well being and perceiv
more immediate economic and soc
needs.

Low
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Further the site based applications in
the area of the Manila Bay watershed
and thesupplementary area of Lake
Chilika are designed to help conserve
various important ecosystems, such q
mangroves, wetlands, biodiversity etc|
as part of broader improved water
quality improvements and for which
environmental assessments are built
into theplanning and investment
regimes by national and local agencie
into which the project application is
inserted.

There is also a strong stakeholder
engagement theme in project design,
reflected in the arrangements for
Manila Bay watershed and Lake
Chilika which will help assist efforts to
bring major groups such as farmers a
fishermen together around shared
interests in environmental resource
management.

See also appendix 18.

3.6  Consistency with national priorities or plans

GEF InternationalWaters (IW) initiatives B primarily for the benefit of developing
countries, countries in transition and Small Island Developing States (iB®)ughglobal

in scope, this project can potentially contribute to all current and future LME GEF IW
projecs - most of which have been endorsed by country operational Focal Points and
approved by the GEF Council. In additionamy of the Strategic Action Programmes agreed
to by participating countries identified actions to address nutrientemreshment as a
priority threat to coastal waters and LMEs.

National Programmes of Action (NPAs) implement the Washington Global Programme of
Action for the Protection of the Marine Environment from Ldnaged activities (GPAYhey

are a proven todb advance the stanable development of coastal areas and their associated
watersheds. NPAs are developed through national 1stakieholder processes and are a
strategic tool that can assist governments, industry, tourism, agriculture or other relevant
sectors and locakommunities to prioritise their coastal and marine protection and
development goals.

NPAs assist relevant authorities to formulate affordable short, medium aneetomg
programmes of action to achieve these goals, and to mobilise the politicalifstyaitional

and financial support required for implementation. Over 60 governments are currently
addressing nutrient concerns through their national programmes of action, and new NPAs
under development will also be encouraged to address nutrients.

The projectobjective reflects mguests from countries through the Intergovernmental Review
of the GPA in Beijing 20060 devote additional efforts to address point and-paint
nutrient sourceStakeholders also called on Governments and others implemémigPA

to give a high priority to identifying and implementing appropriate, -effstctive
programmes and measures to address point angbaioh sources of nutrient discharges,
particularly programmes for the management and prevention of nitrogen asghphgs run
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off from agriculture activity. This followed the World Summit of 2002, which recognized
that addressing nutrients was a key issue for UNEP/GPA. The project objective is also
consistent with countries better achieving the Millennium Deve@pmGoals as it
contributes specifically to water quality and environmental sustainability.  In this context,
more effective nutrient management generally (notably through fertilizer application and
associated soil management) will also contribute saamfly to accelerated efforts on food
security.

The institutional policy and sectoral context (section 2.4.2) and stakeholder analysis (section
2.5.2) demonstrate how the testing proposed under the project of work from various
components is aligned archn contribute effectively to the priorities established for the
Manila Bay by the government of the Philippines, notably the clean up and restoration of the
water quality of the Bay and the addressing of root causes, including nutrient over
enrichment. The leading agencies and bodies in the area have come together (reflecting also
a Supreme Court verdict on interpretation of national statute and government Ministry and
agency obligations) to take action as a national priority.

3.7 Incremental cost reasoning

Baseline:Incrementakost reasoning reflects the baseline position described earlier, which in
turn underpins the project rationale and the global benefits derived from intervention in the
way proposed by the project. Appendix 4 sets out in full the incremental costisnaly
Also relevant is section 7.3 on cost effectiveness, which supports a number of the arguments
set out here from a different perspective.

The essence of incremental cost reasoning in support of project intervention is that:

1 in the face of global traefs and institutional weaknesses, the current range of
initiatives are not sufficiently likely to have the right overall global and regional
impact on countries and stakeholders to draw a necessary line against further nutrient
overenrichment and hypoxiand the damage they cause. Indeed, the effect of
current efforts is likely to be diminished

1 there needs to be substantive change with countries taking a more productive,
strategic approach to nutrient management in association with their stakeholders,
order to address in a systematic way institutional weaknesses and bringing out the
benefits to sustainable development

1 there is, for example, no single place (to the benefit of GEF projects and others)
where a global overview of available informationpls and mechanisms can be
found, including what works and why and where knowledge gaps lie, helping to distil
the complexity of and range of nutrient issues into improved governance

1 in this regard, and in the light of the scarce resources availabéeldoessing global
environmental issues, there needs to be a clear focus on cost effective nutrient
management investments, linked to integrated water quality planning, to help realize
multiple benefits and more sustainable, bankable projects

More geneally, there are substantial incremental agency programmaticiretititional
agencycost benefits from addressing nutrient egarichment and coastal water quality in
the way the project proposed.
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First, coastal eutrophication and hypoxia have mildticauses and scales of action and
require cross sectoral integrated management in the form of IWRM and ICM. It is in this
integrated management context that project action is set, and indeed on which it depends,
including in relation to the Manila Bayatershed.  There can be significant benefits from

the global stimulus to action predicated under the project in promotingltoammslary water
management and country-operation in line with GEF IW focal areas.

Moreover, this stimulus, linked asigtto wider benefits of nutrient management, means there
are significant incremental cost benefits available in terms of biodiversity conservation,
addressing land degradation and climate change. There is a significant opportunity for GEF
to build on itinitial leadership in supporting nutrient work in a way that brings multiple

cross focal and cross UN agency benefits, including in countries better achieving the
Millennium Development Goals related to water quality and environmental sustainability.

UNEP:. in the case of catalyzirgffective nutrient managemeistof strategic added valudt

is not only centrato UNERFOs mar i ne and <coast adsourperusegr a mme
efficiency, ecosystem managemetarmful substancesand water quality Subsantial
incremental institutional benefits are realizable in stimulating countries to take forward work
under the Washington GPA, including in relation to NPAs, and under the regional seas
programmes. There aresubstantial one UN win to win policy aimizestment opportunities,
working with FAO and UN Habitatio the benefit of water quality, farmers (more available
cash), fishermen and tourism, using interventions on nutrients to promote environmental
resource management generally, including integrateatershed and coastal zone
managemenand the role of wetlands, sea grasses and corals. Fitedlyyeed for an
estimated 70% increase in food production by 2050, as well as changing diets, will require
intensification of food production and fertilizease. The move towards a Green Economy
needs to embrace a new focus on effective nutrient management.

Manila Bay watershed the application of project activities in the Manila Bay watershed
region illustrates and amplifies incremental cost reasoth&project as a whol@he nature

of the watershed and its institutional and stakeholder structure (set out in full in the summary
document for Manila Bay at appendix 3) will enable highly policy relevant interveritions
nutrient reduction strategies jpart of broader water quality improvements, which address the
root causes of nutrient ovenrichment.

3.8  Sustainability

The sustainability (which also relates to mainstreaming and replication) of the project
outcomes is essential to project suceéegsrms of providing countries and stakeholders with

the means and incentive to initiate nutrient reduction strategies and actions. It applies in a
number of ways.

Institutional and financial sustainabilitysustainability is essential in terms otilding
partnerships with countries and stakeholders, notably in the Manila Bay watershed. It is
important to recognise in this context that addressing the root causes of coastal nutrient over
enrichment and then seeing the benefit of that action in tefmeduced eutrophication and
hypoxia and improved water quality is not a short term initiative.  The lead in time before
substantial improvements can be seen in practical terms can be ufOtoydars, and
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countries and stakeholders need to have comfelen the continuity of available cost
effective tools and measures and that they will provide lasting capacity benefits.

Secondly, the specific products of the project are designed with policy sustainability as an
integral element. A key aim, asighlighted previously in this document, is for the
guantitative modelling and analysis work to analyze and predict the impact of specific
measures and tools brought together in a Policy Tool Box. This will help provide policy
makers with a guide to mormtegrated, cost effective and environmentally beneficial
planning and investment decisions, fostering a more sustainable policy structure. There are
important, long term institutional and managerial capacity gains to be made.

Moreover, the strength oheé project approach will be tested in a highly policy relevant
demonstration area with a view to both contributing on a lasting basis to the long term clean
up and rehabilitation of coastal water quality in that area, and providing a replicable model
for use in other watersheds and coastal areas.

The project design will also aim to leave lasting improved human capacity both more
generally and in the demonstration region, where local staff will be employed along with
local institutions to develop informatoand research capacity. The project provides for
training in the use of the Policy Tool Box and the modelling and analytical techniques.

Project sustainabilitythe project addresses issues of and need for sustainability in a number
of ways. Firstthe Global Partnership on Nutrient Management (GPNdgfablished under
Component A will provide a platform and interface for the active promotion and exchange
amongcountries and stakeholders of the project outcomes. In this regard, it will be fully
linked and engaged with IW Learn.  The Partnership will in this context also provide a
vehicle for promoting the replication and-spaling lessons and implicatioreveloped
under Component D of the project in the light of work in the demonstration area. The
Global Partnership (and analogous and associated regional and national stakeholder
partnerships, which it will have stimulated) will continue after the cetigai of the project

to provide an ongoing active platform, as well as continuing to stimulate political attention to
nutrient management.

3.9 Replication

Replication, as partly touched on in the preceding section to which it is related, is itdegral
the project objective. It has a number of aspects and related activities under the project
components:

- first, the collection, development and testing of best practices in a systematic way
across the GEF portfolio and other initiatives and theircéffe dissemination using
the Global Partnership and analogous regional and national partnerships, linked fully
to IW Learn

- secondly, the development of integrated quantitative models which in conjunction
with best practices can be applied to differentengheds, as well as regional levels to
guide cost effective action and investments
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- thirdly, replication and wgcaling ofgood practices and lessons learnt is an essential
output from project work, a process which is ongoing throughout the projecamith
annual summary. There is a specific replication andaghing strategy function under
Component C (Tool Box development), along with a concluding one under
Component D in relation to work in the Manila Bay watershed and more generally.

- fourthly, the poject establishes a model for nutrient partnerships and associated
communities of practice which bring stakeholders together at different levels around
common messages and approaches

- practical knowledge sharing and training in use of the tool boxrertélling work is
a central part of the project

- and finally, the use of the global partnership under component A as a platform to
disseminate replication and-gpaling strategies, and trigger political and stakeholder
engagement and take up of project outcomiesluding the use of replicable
approachsg such as NPAs under the GPA and ICZM approaches

3.10 Public awareness, communications and mainstreaming strategy

Lack of general public awareness among consumers of end products involving nutrients, such

as food/diet and transport was included inliberier analysis at section 2.3.  Generally such
awareness is not high about nutrient eserichment and its impacts in terms of
eutrophication and hypoxia, though O6red tic
associated with pollution frohand.

Component A envisages the development of a communications strategy as a key deliverable
under its sukproject Ali establishing the overall partnerships, mechanisms and architecture
for the project. This will be primarily be focused on raisingi@ness, in conjunction with

the Global Partnership on Nutrient Management (and its regional and national spin offs),
about the importance of reducing nutrient egarichment and its adverse consequences
among policy makers, key sectors (both driveradyMerse impacts and potential beneficiaries

like tourism) and major user groups such as farmers, and fisherfolk. Outside of scientific
circles the complexity of nutrient related issues and their connection with development and
pollution is not well known

To help pave the way, the Global Partnership on Nutrient Management puldidhedi | di ng
the Foundations for Sustainable Nutrient Managenie@lobal advocacy for productive

di scussion and action by attmedM Confererxe imMeds t he i
Delhi, 37 December 2010. This links closely with the project aims. In particular, it
commends four main foundations focused around the building of a shared interest and agenda
among and within countries; stakeholder emgagnt and partnershipsand the
communication and mainstreaming of best practice tools and integrated approaches to guide
cost effective decision making.

I n short, a key part of the communications :
at the hart of project approach activities and outcomes. As highlighted previously, the main
outcomes of a best practice Tool Box and quantitative modelling and analysis, supported and
promoted by the Global Partnership to engage policy makers and stakehsl@emsed at
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placing cost effective nutrient reduction planning as an important part of cross agency
investment and planning.  This is well illustrated in the approach to be taken in relation to

the Manila Bay watershed, and is reflected in sectiona388ov e on Osustainahb
promotion and use of integrated frameworks under the project, such as IWRM and ICM and
NPAs under the GPA will assist the mainstreaming process. Replication -sadluny of

specific project outcomes is also part of th@mstreaming strategy.

Finally, the project, through the Component A platform, will also embrace and benefit from
the launching by project partners of regional nitrogen assessments under the INI uimbrella
the European one is to be launched in Spg@tl, along with a Rapid African Assessment.
These will contribute to global overview work on nutrients and include as their aims to
increase awareness about the importance of nutrient management and to bring sustainable
nutrient management more centrafiyo national and sectoral planning.

3.11 Environmental and social safeguardgsee also Appendix 18)

It is not anticipated that the project outcomes and activities will lead to harmful
environmental and social impacts. On the contrary, the projed @ provide tools,
measures and mechanisms to governments and other stakeholders, the application of which
will lead to an improvement of the environment in which coastal communities in particularly
live. These improvements are in relattorwater gality and strengtheningf ecosystems

and the services and livelihoods they provide, including fisheries.

This said, the need for the project to address multiple nutrienteovexhment sources and
impacts and promote cestfective integrated managent, including through frameworks

such as integrated watershed and coastal management, means that the project embraces the
potential for tradeoffs (albeit also the potential synergies) to arise between longer term
ecosystem well being and perceived momenediate economic and social needs. For
example, farmers may be reluctant to change fertilizer practicesstragm locations, which

impact adversely on coastal communities many miles away. Not least when perceived
benefits in terms of addressiegthrophication cabe 510 years in development.

The site based applications in the area of the Manila Bay watershed and the supplementary
area of Lake Chilika are designed to help conserve various important ecosystems, such as
mangroves wetlands, biodiersity etc as part of broader improved water quality
improvementsand for which avironmental assessments are built into the planning and
investment regimes by national and local agencies into which the project application is
inserted

There isalsoa strong stakeholder engagement in project design and activities.  This is well
shown in the Manila Bay watershed and Lake Chilika, where stakeholder participation is an
essential part of the current management philosophy and which the project fuinizeso

and works with. More generally, the project recognizes the importance of national priorities
and plans.

The Project Ceprdination Unit will have the responsibility to consider and check the possible
sociaeconomic impacts of project activitiesd propose remedial action if necessary. This

is consistent with the adaptive management approach of the project set out under the
monitoring and evaluation plan.
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SECTION 4: INSITUTIONAL FRAMEWORK AND IMPL EMENTATION
ARRANGEMENTS

Overall project management and leadership

The project will be implemented through UNERoO will have overall project management
lead. The executing partners will be UNEP/GPA and IOC/UNESCONEP will be
responsible for final decisiorebout budgets, terms of referenand contracts proposed for
the projectds execution

Project Steering Committee(PSC)

The project steering committee will be established in advance of and hold its first meeting at
the project inception meeting. It will comprise representatives of RJNiie US and Dutch
governments, FAO and UN Habitat, INI and IFIA, as well as the executing partners and
STAP. The chair will be chosen at the first meeting. The PSC will guide the overall project
execution and approve key steps and outcomes as walhragl plans and budgets and
technical reports. It will operate on the basis of consensus and make any necessary
recommendations about project management and oversight to UNEP as overall project lead
agency. The PSC will meet annually, taking advant#ghe various stakeholder workshops

and GPNM meetings to minimize costs, and receive progress reports from the project co
ordination unit (PCU) to prepare for meetings. The PCU will operate as the secretariat to the
PSC.

Project Co-ordination Unit

A project ceordination unit will be established for day to day project management. It will
be led by the overall project managea post established under the project budget. The PCU
would also coordinate with the main Component Coordinators asilsebdrelow. These
would entail UNEP/GPA, IOC/UNESCO, the Global Environment and Technology
Foundation, and PEMSEA in relation to the Manila Bay watershed. = The unit would be
based in Nairobi at UNEP HQ. There would be monthly virtual meetings calldtePCU

with PMUs and the UNEP Task Manager, as well as a minimum of one annual face to face
meeting to coincide with PSC meetings. Periodic opportunities will be taken to facilitate
additional meetings, linked to carrying out project outputs. The R@We responsible for
coordinating the project oversight activities and for ensuring that all M&E requirements are
implemented according to best practice. This means ensuring quality of products, outputs
and deliverables; compiling and submitting pexs, financial, and audit reports and budget
revisions to the PSC; addressing problems raised by the PSC; and staff and consultant
management.

Project Management Units (PMUsreflecting the need for each operational Component (A

D) to provide technical assistance to support overall project management, that is support for
the PSC/PCU, reporting, communication and staff time, and the fact that activities under the
components Wi be delivered by a number of partners working together, the Component
Coordinators will establish project management units (PMUs) for their respective
components. This will assist with budgeting and accounting, overall project management
and delivey of outputs.
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Manila Bay Watershed

There is a strong partnership based institutional structure in the Manila Bay watershed area.
The implementation arrangements for the Manila Bay area (Component D) would be
integrated into the overall projedrgcture.  Accordingly, PEMSEA would be part of the
overall project PCU in their capacity as project Component Coordinator for Component D.
Under the proposed work plan for Component D, the Technical Working Group of the
Department of the EnvironmentaiNatural Resources (DENR) would play a key role. The
Working Group (on which PEMSEA is represented) was established as a cross agency and
stakeholder entity to help awrdinate the rehabilitation of the water quality of the Manila Bay
area, including raocauses such as nutrient orichment. The key point is that the
project does not need to create a separate implementation structure or unit to implement the
Component D activities, but instead can make full use of existing structures, which ack gear

to the key water quality decision making processes and agencies in the region. To create a
separate implementation structure would miss the mainstreaming opportunity offered by
PEMSEA and the DENRO6s cross agencyaldwoar ki ng
process to obtain step by step agreement among government and other agencies to the
development and adoption of nutrient reduction strategies. It would also tend to militate
against the linked nature of the overall project components.

Scientific and Technical assistance

The Scientific and Technical Advisory Panel (STAP) has been engaged in taking forward
expert consultations on hypoxia and nutrient reduction in the coastal zone. Its aim is
complementary to this project and helps pdevihe scientific and technical basis for project
approaches and activities. The STAP work has already been drawn on in producing the PIF
and in the PPG phase. This-aeration and assistance will continue as the project
develops and work executedThe STAP will be part of the PSC.

The International Nitrogen Initiative (INI) embraces leading scientific and research experts
and programmes on nutrients, and has played a full role in the development of the project and
as a leading member of the GébliPartnership on Nutrient Management.  This involvement
will continue and the INI will also be part of the PSC.

UNEP

UNEP as the GEF Implementing Agency will have overall responsibility for project
supervision and procedures. UNEP will ensure casist with GEF and UNEP policies,

and will provide guidance on linkages with UNEP and GEF funded activities as well as
reviewing the quality of draft project outputs, provide feedback to project partners, and
establish peer review procedures to ensure tyuafiscientific and technical outputs.  The
project task manager will develop a project supervision plan at the inception of the project,
which will be communicated to partners at the inception meeting.

SECTION 5: STAKEHOLDER PARTICIPATION



85

The sakeholder analysis and institutional and sectoral analyses at sections 2.4 and 2.5
illustrated a broad and variegated pattern, reflecting the-switice and mulkimpact nature

of coastal nutrient oveenrichment, and how that pattern had influencedegtajonstruction

and implementation.  Progress on addressing root causes of eutrophication and hypoxia and
harmful impacts is not achievable without strong stakeholder participation, not just from
leading sectors such as aftisiness and wastewater, bigo in terms of forging partnership
approaches with key user groups such as farmers and potential beneficiaries xadtads
communitiesincluding fisherfolk.

Stakeholder engagement is at the core of component A in terms of the full establishment of
the Global Partnership on Nutrient Management, which is itself a partnership of leading
nutrient management related stakeholdérsgovernments, scientists, private sector,
government policy makers, NGOs and UN agentiasned inter alia at brining a nelwcus

on the benefits of effective nutrient management to sustainable development. Component A
work will also stimulate a Community of Practice, and similar partnerships at regional and
national levels, which in turn will aim to build constituencies dicacfocused on orientating
stakeholders around effective nutrient management and the benefits it brings.

Component C work on the development of a Tool Box is also founded on stakeholder
participation, in particular drawing on experiences and pradiioasthe leading sectors and
involving face to face meetings and training with sectoral representatives.

Finally, the work in the Manila Bay watershed is predicated on strong stakeholder
engagement, reflecting the importance attached to this by PEMSH/Atlaer institutions in

the area. Local stakeholders will be used in taking forward the work. The intent is to leave
lasting capacity in the region regarding nutrient management and research.

Currently, the stakeholder approach of nutrient partigssunder the project does not
embrace end consumer groups, notably purchasers of products such as food or transport,
which produce nutrient emissions. This is currently seen as too diffuse for the project focus
and objective, and the concentration leeen on sectors/key user groups, scientists and
policy makers. Further consideration will be given to involving consumers as the project
develops, including as part of the communication strategy under component A.

SECTION 6: MONITORING AND EVALUATION PLAN

The M&E plan comprises two elements (a) monitoring of progress (b) evaluation of
performance and achievement

The project will follow standard UNEP monitoring, reporting, and evaluation processes and
procedures. Substantive and finahgaoject reporting requirements are summarized in
Appendix 8. The project M&E plan is consistent with the GEF Monitoring and Evaluation
policy. The Project Results Framework presented in Appendix 5 includes SMART indicators
for each expected output as livas midterm and enaf-project targets. These indicators
along with the key deliverables and benchmarks included in Appendix 7 will be the main
tools for assessing project implementation progress and whether project results are being
achieved.The mean®f verification and the costs associated with obtaining the information

to track the indicators are summarized in Appendix 8, the costed M&E plan. Other M&E
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related costs are also presented in the costed M&E Plan and are fully integrated in the overall
project budget.

The M&E plan will be reviewed and revised as necessary during the project inception
workshop to ensure project stakeholders understand their roles and responsibilities.
Indicators and their means of verification will be finmed at theriception workshop. Day
to-day project monitoring is the responsibility of the PCU, though task managers for each
component will have responsibilities to collect specific information to track the indicators.

The Project Steering Committee will receive pdrit reports on progress and will make
recommendations to UNEP concerning the need to revise any aspects of the Results
Framework or the M&E plan. Project oversight to ensure that the project meets UNEP and
GEF policies and procedures is the responsibditghe UNEP Task Manager. The Task
Manager will also review the quality of draft project outputs, provide feedback to the project
partners, and establish peer review procedures to ensure adequate quality of scientific and
technical outputs and publicatis.

Project supervision will take an adaptive management apprddeh.TaskManager will
develop a project supervision plan at the inception of pneject, which will be
communicated to the project partners during the inception workshop. The emphasis of the
Task Manager supervision will be on outcome monitoring but without neglecting project
financial management and implementation monitoring. Progress towarderieji the
agreed project global environmental benefits will be assessed with the Steering Committee at
agreed intervals. Project risks and assumptions will be regularly monitored both by project
partners and UNEP.

Risk assessment and rating is an irdeégart of the Project Implementation Review (PIR).
The quality of project monitoring and evaluation will also be reviewed and rated as part of
the PIR. Key financial parameters will be monitored quarterly to ensureftestive use of
financial resource

A mid-term management evaluation will take place as indicated in the project workplan
(Appendix6). The review will include all parameters recommended by the GEF Evaluation
Office for terminal evaluations and will verify information gathered through G-
tracking tools, as relevant. The review will be carried out using a participatory approach
whereby stakeholders will be consulted. The Project Steering Committee will participate in
the midterm review and develop a management response to the emaltesdommendations
along with an implementation plan.

An independent terminal evaluation will take place at the end of project implementation. The
Evaluation and Oversight Unit (EOU) of UNEP will manage the terminal evaluation process.
The standard termsf reference for the terminal evaluation are included in Appendix 10.
These will be adjusted to the special needs of the project. The GEF tracking tools are
attached as Appendix 12. These will be updated attenid and at the end of the project.

SECTION 7: PROJECT FINANCING AND BUDGET
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7.1  Overall project budget
Project Project Project and | Agency fee | GEF &co
preparation Preparation financing at
PIF
GEF 86,000 1,718,182 1,804,182 171,818 1,718,182
financing
Co-financing | 130,000 2,398,165 2,528,165 1,900,000
Total 216,000 4,116,347 4,332,347 171,818 3,618,182

Figures below for suprojects are for activities.

For the total budget for each component

$35,000 GEF grant and $139,56i0co-financingare added to each Component representing
the budget for technical assistance to overall project management.

Project Components and sukprojects

GEF Funding $

Co-financing $

Total Budget $

- 311,000 766,500(activity
. 281,000activity L
Component A (global partnership on (+35,000) = activity(+139,5 | budget plus
nutrient management) 316 600 00) = technical
' 450,500 assistance)
(SP A.1) partnership(s) establishment and | 146,000 157,000 303,000
stakeholder involvement; web based platfort
and communication strategy
(SP A.2) global overview and synthesis repd 60,000 65,000 125,000
(SP A.3) Fully establishing the Community ¢ 75,000 89,000 164,000
Practice, including linkage with IW Learn,
GEF projects, and access to best practices i
lessons learnt
o . 453,682 activity | 564,665 activity | 1,192,847 (activity
Compo”?g;gciq:]iggm;’/z:;g';g SOUTC® 1 +35,000)= | (+139,500) = | plus technical
488,682 704,165 assistance)
(SP B.1) overview of existing tools for sour¢ 27,000 28,000 55,000
impactanalysis of nutrients in LMEs and thel
target audiences
(SP B.2) global data base development on | 65,000 124,000 189,000
nutrient loading and occurrence of HABS,
hypoxia, and effects on fish landings,
abundance and populations
(SPB.3) nutrient impact modeling for global | 100,000 114,000 214,000

and local to regional nutrient source impact

analysis
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(SP B.4) development of regional models of| 140,000 158,000 298,000
nutrient sourcempact modeling for the
Manila Bay watershed demonstration area ti
help guiak cost effective nutrient reduction
planning for the watershed area
(SP B.5) contribution of component B 51,682 57,835 109,517
modeling and analysis to policy tool
development under Outcome C below
(SP B. 6) regional andational scientists and | 40,000 39,000 79,000
policy experts, particularly from developing
countries, trained in using nutrients soudrce
impact modeling/analysis
(SP B.7) integrated eutrophication assessm¢ 30,000 31,000 61,000
and nutrient criteria development nutrient
sourceimpact guidelines and user manuals f
294,500activity | 302,000activity 771,000(activity
Component C ( establishment of polic ' ' budget plus
° technolo(gical etc options ) o GRS | (§RILSA) = techgnicarL)I
329,500 441,500 :
assistance)
(SP C.1) global overview &inventory of 75,000 70,000 145,000
nutrient reduction best practices
(SP C.2) case studies of selected technolog| 30,000 20,000 50,000
and policy options for nutrient over
enrichment reduction
(SP C.3) overview and synthesis of policy, | 27,500 22,000 49,500
technological options, measures and
regulations
(SP C. 4) replication and tgzaling of best 40,000 40,000 80,000
practice options, measures etc
(SPC.5) Completion of consolidated Policy | nil nil
Tool Box
(SP C. 6) integration of component Policy | 67,000 80,000 147,000
Tool Box with Component B sourémpact
modeling
(SP C. 7hnowledgesharingandtraining in 55,000 70,000 125,000
the Policy Tool Box and how it cdre applied,
including in relation to the sourémpact
analysis
: . . 882,000(activity
Component D (development of nutrient | 295,000activity | 412,500activity budget plus
reduction strategies in Manila Bay (+35,000) = (+139,500) = technical
watershed) 330,000 562,000 )
assistance)
(SP D.1) strengthened information and 45,000 102,000 147,000
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reporting in Manila Bay watershed on nutriel
issues
(SP D. 2) building the foundations for nutrie 70,000 100,000 170,000
reduction strategies in Manila Bay through
sourceimpact models and best practices
(SP D 2) development and finalization of | 65,000 90,000 155,000
nutrient reduction strategies
(SP D.3) application in Lake Chilika of an | 45,000 50,000 95,000
ecosystem health report card for nutriener
enrichment and hypoxia lakes deltas and
estuaries
(SPD.3) application of nutrient health report| 40,000 50,000 90,000
card to Laguna de Bay, Manila Bay watersh
(SP D.4) replication and tgraling strategy | 30,000 20,500 50,500
Component E (M & E) 100,000 60,000 160,000
MTE & TE 100,000 60,000 160,000

Component F (project management) 154,000 190,000 344,000
PCU management and-ocodination
Project manager 134,000 170,000 304,000
Travel for project manager 20,000 20,000 40,000
TOTAL 1,718,182 2,398,165 4,116,347
7.2  Project cefinancing

SOURCES OF CONFIRMED CO-FINANCING

Sources of Cefinancing Type of Cofinancing Amount %
Governments: Netherlands, US, India In kind 397,600 16.57
GEF Agency UNEP Cash andn kind 761,765 31.76
Multi-Lateral Agencyi IOC/UNESCO Cash and in kind 380,000 15.84
Regional agency PEMSEA In kind 305,000 12.71
Private sectorGTEF In kind 141,800 5.91
NGOi INI In kind 180,000 7.54
Academic institutions- University ofUtrecht, In kind 232,000 9.67
Washington State University, Institute of Ocean
Management, Anna, Chennai
Others
Total co-financing 2,398,165

7.3  Project costeffectiveness

Project coseffectivenesshas a number of aspects.  First, it istte very core of the
objectives andlesign of tle project. The quantitative modeling and analytical techniques,
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reflecting information from watersheds around the world, and applied in the Manila Bay
watershed (fbering a highly policy relevant application area) will be used to analyee t
economic costs of nutrient ovenrichment to coastal waters The analysis will reflect a
number of approaches: firstuture costs against the scenario whereby no measuees a
implemented to reduce nutrients from lapased sourcesind secondly to predict the impact

of specific best practice measures and tools brought together in a Policy Tool Box under the
project. That Tool Box itself will be constructed with ceffectiveness as a key component.
This will enable policy makers to judge the likely effectiveness of various measures,
including looking at overall effect of measures implemented together.  This will be an
important tool to assist governments in prioritizithg issue of nutrient reduction in their
national planning@nd investment decisions, including addressing root causes in a systematic,
integrated manner.  Cesffectiveness in this context should be understood as embracing
the costs of environmental degation.

A second aspect to cesftfectiveness is that the project builds on and adds value to the GEF
portfolio of nutrient related initiatives (and indeed initiatives from elsewherepjumber of

regional GEF projects have focused on identifying ttamsndary issues and formulating

regional agreements for LMEs in line with the GPA and Regional Seas Conventions. These
projects have resulted in analysis of nutrient everr i ¢ h me nt to LMEOG6s, t
impacts. Agreed remedial measures have beanadeénd action plans developed. Currently

there aresomedozenor soof such projects underway, with Strategic Action Programmes
(SAPs) at various stages of preparation and implementation, each with its underpinning
Transboundary Diagnostic Analys{§DAs) and its own extensive database.

The projectwill enable theseGEF nutrient projectso be broughttogether into a global
partnershipconsolidaing them into one platform for sharing of data, information and tools,
and able to draw on the systematmllection and cosgffective analysis of best practice
measureslescribed above.This will be to the overall benefit of countries, stakeholders and
projects taking costffective nutrient reduction measures

On a similar basisthe project will build pon a wide range obther nutrientrelated
initiatives and studies, includingpe work of UNEP, IOC/UNESCO and key programmes
such as LOICZ. The project will not only benefit from the technical work sagaificant
investments made bsuch programmes ovéhe years, but add value back in assisting in
effect their more focused and practical development.

Costeffectiveness underlies the work in the Manila Bay watershed, where policy makers are
charged with establishing a cost effective plan for cleanintheBay, including from the
adverse impacts of nutrient ovenrichment In the range of nutrient sources and impacts,
and the watershed setting in a large conurbation, the watershed area provides an almost
paradigmatic opportunity to develop a practicabsteffective approach to developing
nutrient reduction planning of benefit to the region and of wider application.

Finally, making full use of the Global Partnership on Nutrient management and its aim to
trigger a strategic shift towards sustainalme of nutrients generally, the project, including
through best practice measures) will help instill in countries the growing economic costs to
countries and their citizens of inaction regarding more effective nutrient management and the
win-win benefitsof action (e.g. savings from more efficient fertilizer use, cleaner water and
health, tourism, more resilient ecosystems and biodiversity, such -gsassas, corals, and
fisheries.



APPENDICES
List of appendices
APPENDIX 1 AND APPENDIX 2: BUDGET DETAILS
APPENDIX 3: INTERVENTION ANALYSIS, STRATEGY AND WORK PLANNING FOR
MANILA BAY WATERSHED
APPENDIX 4: INCREMENTAL COST ANALYSIS
APPENDIX 5: PROJECT RESULTS FRAMEWORK
APPENDIX 6: WORK PLAN AND TIMETABLE
APPENDIX 7: KEY DELIVERABLES AND BENCHMARKS
APPENDIX 8: COSTED M&E PLAN
APPENDIX 9: REPORTING FRAMEWORK
APPENDIX 10: STANDARD TERMINAL EVALUATION TOR
APPENDIX 11: ORGANISATIONAL DIAGRAM
APPENDIX 12: TERMS OF REFERENCE
APPENDIX 13: GEF TRACKING TOOLS

APPENDIX 14: CO-FINANCING COMMITMENT LETTERSFROM PROJECT PARTNERS
APPENDIX 15: GLOBAL NEWS MODEL FOR WATERSHEDS AND COSASTAL AREAS

91

APPENDIX 16: TECHNICAL BACKGROUND PAPER ON REPORT CARD FOR ASSESSING

AND FORECASTING ECOSYSTEM HEALTH STATUS LOICZ MODEL
APPENDIX 17: TECHNICAL BACKGROUND PAPER ON APLICATION OF LOICZ
NUTRIENT HEALTH REPORT MODEL IN LAKE CHILIKA, ORISSA STATE
APPENDIX 18: CHECKLIST FOR ENVIRONMENTAL AND SOCIAL ISSUES



92

APPENDIX 4: INCREMENTAL COST ANALYSIS

Baseline: Incremental cost analysis reflects the baseline position described earlier, which in
turn underpins the project rationale and the global benefits derived from intervention in the
way proposed by the project.

The context for incremental cost reasmnis that a range of human activities have caused an
excess of nutrients in the worldds environn
impacts of eutrophication and hypoxia around the world, reducing water quality, killing fish

and degrading imptant ecosystems. These impacts and associated problems are set to
intensify and spread in the light of accelerated efforts from countries on food and energy
security and in the light of increased coastal urbanization.

Regarding current response to nemti overenrichment pressures, it is the case that an
increasing number of GEF projects are focusing on nutrient related issues. There is,
therefore, a substantial body of knowledge and management approaches being built up under
these projects as well dsy countries wunder ot her i mport a
regi onal seas programme (as well as regiona
and through National Programmes of Action under the Global Programme of Action (GPA).
Other UN agence such as FAO and UN Habitat also have important nutrient related
activities.

However, the complexity of nutrient management issues, including the range of sectors
involved and the importance of key development drivers such as food security, whith tend
override effective consideration of environmental impacts from excess nutrients, means there
is among and within countries a relatively weak political, institutional and financial
engagement with effective nutrient management, notably in developingtriesu and
countries in transition.

Accordingly, countries and their stakeholders are not perceiving clearly enough the benefits
of nutrient reduction and more effective nutrient management, notably in relation to coastal
water quality, biodiversity ahecosystems, but also more generally in terms of overall cost
effectiveness and environmental sustainability. The value of ongoing and past initiatives are
not being sufficiently realized.

Business as usualunder business as usual the overall positiescribed above is unlikely to
change. This doesot mean that if this project fails to go ahead, then there will be no
effective action on reducing the impacts of nutrient emichment and hypoxia. This
would not be a realistic proposition givenetlturrent initiatives. However, there is a
substantial risk that the global nutrient oegrrichment problem will worsen, undermining
current efforts, unless there is transformative change on nutrient management, a change
which this project can help ingate and lead.

The essence of incremental cost reasoning in support of project intervention is that:

1 in the face of global trends and institutional weaknesses, the current range of
initiatives are not sufficiently likely to have the right overall gibland regional
impact on countries and stakeholders to draw a necessary line against further nutrient
overenrichment and hypoxia and the damage they cause. Indeed, the effect of
current efforts is likely to be diminished

1 there needs to be substastichange with countries taking a more productive,
strategic approach to nutrient management in association with their stakeholders, in
order to address in a systematic way institutional weaknesses and bringing out the
benefits to sustainable development
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1 the projectwill enable GEF nutrient projectgand other initiatives) to be brought
together into a global partnerstgpnsolidaing them into one platform for sharing of
data, information and toolsnd able to draw on the systematic collection and cost
effective analysis of best practice measuttescribed above. This will be to the
overall benefit of countries, stakeholders and projects in takingeffestive nutrient
reduction measures, and tills\g the complexity and range of nutrient issues into
improved governance

1 in this regard, and in the light of the scarce resources available for addressing global
environmental issues, there needs to be a clear focus on cost effective nutrient
managemeninvestments, linked to integrated water quality planning, to help realize
multiple benefits and more sustainable, bankable projects

More generally, there are substantial incremental agency programmatic and institutional
agency cost benefits from addsing nutrient oveenrichment and coastal water quality in
the way the project proposed.

First, coastal eutrophication and hypoxia have multiple causes and scales of action and
require cross sectoral integrated management in the form of IWRM and IG@N& in this
integrated management context that project action is set, and indeed on which it depends,
including in relation to the Manila Bay watershed. There can be significant benefits from
the global stimulus to action predicated under theeggptdjp promoting tranboundary water
management and country-operation in line with GEF IW focal areas.

Moreover, this stimulus, linked as it is to wider benefits of nutrient management, means there
are significant incremental cost benefits avagabl terms of biodiversity conservation,
addressing land degradation and climate change. There is a significant opportunity for GEF
to build on it initial leadership in supporting nutrient work in a way that brings multiple

cross focal and cross UN agsnbenefits, including in countries better achieving the
Millennium Development Goals related to water quality and environmental sustainability.

In the case of UNERatalyzingeffective nutrient managemeistof strategic added value. It

is not only entralto UNERF6 s mar i ne and coast al progr amme,
such asresource efficiency, ecosystem managemehgrmful substanceand hazardous
waste..Substantial incremental institutional benefits are realizable in stimulating cotmtrie

take forward work under the Washington GPA, including in relation to NPAs, and under the
regional seas programmes.

There aresubstantialone UNwin to win policy and investment opportuniti@gorking with

FAO and UN Habitato the benefit ofvater quality, farmers (more available cash), fishermen

and tourism, using interventions on nutrients to promote environmental resource management
generally, including integrated watershed and coastal zone managantkithe role of
wetlands, sea grassasdacorals.  Finally,he need for an estimated 70% increase in food
production by 2050, as well as changing diets, will require intensification of food production
and fertilizer use. The move towards a Green Economy needs to embrace a new focus on
effective nutrient management.

Manila Bay watershedthe work in the Manila Bay watershed amplifies the above
arguments. There national and local officials are charged with establishing a cost effective
plan for cleaning up the Bay, including from the exbe impacts of nutrient ovenrichment

In the range of nutrient sources and impacts, and the watershed setting in a large conurbation,
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the Manila Bay watershed provides an almost paradigmatic opportunity to develop a
practical, coseffective approacto developing nutrient reduction planning of benefit to the
region and of wider application.
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Component A

Global Partnership on Nutrient Management addressing causes and impacts of
coastal nutrient overenrichment and hypoxia

Outcome 1 Global Partnership of stakeholders actively involved in addressing nutrient-over
enrichment in coastal waters

O;Jtput (with cr%ss Indicator Baseline Target Verification Risk/

references to su H

project work set out Assumptlon

in Component work

plans)

(SP A1) Holding of at least Relative lack of By midterm fully | Reports of Willingness of

Partnership
established at
global and regional
levels with
stakeholders fully
involved.

(SPA. 1)
Establishment of
web based
partnership
platform

(SP AL
partnership
communication
strategy

one global
partnership meeting
annually with all
stakeholders

governments from all

leading regions, key
sectoral
representatives,

scientific community,

UN agencies fully
represented &

objectives, work plan

and communication
strategyy agreed
(¥Y1,2,3,4) P

Partnership Steering
Committee holds
quarterly virtual
meetings (Y1 and
ongoing) P

At least 2 regional
partnerships
established in year
one and year 2 of

project, including the

holding of their first
meetings with
objectives agred (Y1
and Y2) P

Publication of agreed

(by partnership
stakeholders)

substantive outreach
material each year by

global and regional
partnerships in form
of updated overall

6Foundat i g

Effective Nutrient

Management
as regular newsletter

andcontributions to
UNEP and other UN

agency, and scientifig

publications within
each year of project.

institutional and
management
capacity (and
awareness of
importance of
nutrient
management) amon
countries &
stakeholders to
instigate
transformative
change.

GPNM launched
and has held first
meeting to provide
umbrella for
triggering
productive
discussion and
action among
governments and
other stakeholders

established global
partnership,
embracing
analogous regional
partnerships to
build political,
institutional and
stakeholder
support and
engagement for
nutrient reduction.

By midterm,
partnership playing
active role in
relevant
international and
regional fora on
nutrient
management,
building on
outcomes from
IGR3.

By end of project,
partnership
established in
relevant fora as
ongoing (post
project) platform
and mechanism fol
effective
engagement with
countries and
stakeholders on
catalyzing tak up
by countries of
nutrient
management
reduction strategie

Within year 1 and
updated annually,
effective and
adaptive
communication
strategy which
reflects and
communicates (i)

importance and

Partnership
meetings, PCU
reports,

PSC minutes,
Mid Term
Review

full range of
stakeholders to
engage and worl
productively in
partnership,
including
individual
representatives
providing time
and commitment]

Partnershipg)
will evolve from
networking
meetings into
effective
platform for
political
engagement and
dissemination of
best practice
measures























































































































































