BOBLME-2014-Ecology-16

The designations employed and the presentation of material in this publication do not imply the expression
of any opinion whatsoever on the part of Food and Agriculture Organization of the United Nations
concerning the legal and development status of any country, territory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries.
The BOBLME Project encourages the use of this report for study, research, news reporting, criticism or
review. Selected passages, tables or diagrams may be reproduced for such purposes provided
acknowledgment of the source is included. Major extracts or the entire document may not be reproduced
by any process without the written permission of the BOBLME Project Regional Coordinator.

BOBLME contract: LOA/RAP/2013/17
For bibliographic purposes, please reference this publication as:
BOBLME (2014) Report of the Sub-regional workshop to validate the scoping study of nutrient pollution on
the coastal and marine systems of South Asia, 21 to 22 May 2014, Colombo, Sri Lanka.
BOBLME-2014-Ecology-16

Report of the
Sub-Regional Workshop to Validate the Scoping Study of
Nutrient Pollution on the Coastal and Marine Systems of South Asia

21 to 22 May 2014, Colombo, Sri Lanka

Acronyms
BOBLME
BOD
BOBP – IGO
CBD
CCD
CDA
COP
FAO
EAF
EAPM
GDP
GEF
GOI
GPNM
ICZMP
IWMI
LOICZ
NGO
OUSL
PC
SACEP
SAS
SASAP
SC
UNDP
UNEP
UNEP-GPA
WB
WRST

Bay of Bengal Large Marine Ecosystem
Biological Oxygen Demand
Bay of Bengal Programme - Inter-Governmental Organisation
Convention on Biodiversity
Coast Conservation Department, Sri Lanka
Chilika Lake Development Authority
Conference of Parties
Food and Agriculture Organization
Ecosystem Approach to Fisheries
Ecosystem Approach to Pollution Management
Gross Domestic Product
Global Environmental Facility
Government of India
Global Partnership on Nutrient Management
Integrated Coastal Zone Management Plan
International Water Management Institute
Land Ocean Interactions in the Coastal Zone
Non-governmental Organization
Open University of Sri Lanka
Partner Countries
South Asia Cooperative Environment Programme
South Asian Seas
South Asian Seas Action Plan
Steering Committee
United Nation Development Programme
United Nation Environment Programme
Global Programme of Action for the Protection of the Marine Environment from Landbased Activities
World Bank
Water Resources Science and Technology

2

Table of Contents
1. Background to the sub-regional workshop
1.1. Global Partnership on Nutrient Management

5

1.2. SACEP/BOBLME Initiative for Nutrient Pollution Management

6

1.3. Objectives of the workshop

8

2. Outcomes of the Workshop
2.1. Inauguration Ceremony

9

2.2. Technical Session Day 1
2.2.1. Presentations on Project Collaborators

10

2.2.2. Country Presentations

10

2.2.3. Group work Sessions 1 and 2

13

2.2.4. Introduction to the draft scoping study by consultants

14

2.3. Technical Session Day 2

18

3. Application of Ecosystem Approach to Pollution Management (EAPM)
3.1. Action plan

20

3.2. Stakeholders of EAPM

24

3.3. Conclusions

24

4. Annexes
4.1. Agenda of the workshop

26

4.2. List of Participants

28

4.3. Inauguration Ceremony speeches

34

4.4. Presentations by Workshop collaborator and Countries

40

4.5. Presentation on the Zero draft by Consultants

53

4.6. Presentation by Resource Persons

59

4.7. Group Work Presentations

89

3

Sub-Regional Workshop to Validate the Scoping Study of
Nutrient Pollution on the Coastal and Marine Systems of South Asia
21 to 22 May 2014, Colombo, Sri Lanka
The two day workshop was held as part of a project titled “Controlling Nutrient Loading and
Eutrophication of Coastal Waters of the South Asian Seas Region” implemented by SACP/SAS in
collaboration with UNEP-GPA and the GEF-funded BOBLME Project of FAO. The main objectives
of the workshop were to provide a platform for national authorities and other stakeholders for
validating the scoping study of nutrient pollution on coastal and marine systems of South Asia;
share experiences and lessons learnt in addressing the current status on mitigating nutrient
pollution; agree on a common vision for nutrient pollution management for the South Asian
seas; and to test the feasibility of adopting an Ecosystem Approach to nutrient pollution
management for the region. Twenty-six participants representing government agencies and
international/regional organizations participated at this important event.
The workshop agenda included presentations from collaborative institutions, national
governments and resource persons. The draft scoping study on nutrient loading was placed on
the table by the consultants, which was followed by group activities. The ecosystem approach
to pollution management was tested in the workshop which proved to be an excellent
approach to managing the nutrient pollution in the region and the participants agreed on a
vision “South Asian Seas free of nutrient pollution by 2020”. This vision was further supported
by setting targets, hence opportunities for technical and financial support from multi-stake
holders are highlighted.

1.

Back ground to the Sub-regional Workshop

Nitrogen and phosphorous are important nutrients and their presence determine the
productivity of ecosystems. The interest in phosphorus stems from its major role in biological
metabolism and the relatively small amounts of it available in the hydrosphere. Although
nitrogen can be present in numerous forms, the most significant form of inorganic phosphorus
is orthophosphate (PO43-). Similarly though nitrogen is abundant, less than 2% is available for
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organisms, hence reactive nitrogen (Nitrogen bonded to C, O or H) is also a limiting factor. As
such, nutrients have been valued as important elements to be introduced into production
systems to increase the productivity. It has been known with certainty for decades that
Nitrogen (N) and Phosphorus (P) pollution is caused by inefficient agricultural fertilization
practices.
While in some parts of the world these two compounds are limiting factors, in other parts
excessive usage is becoming a major issue. Especially, the dissolved phosphates and nitrogen
compounds are major allochthonous nutrients entering into aquatic systems both horizontally
and vertically. The land application of animal waste (poultry litter, municipal sewage sludge
and manure) is responsible for half of that nutrient pollution. Since the world food security
depends on agricultural and livestock production, in areas of intensive production, fertilizers
are added sometimes with little regard to actual needs to soil and water.
Although sustainable landscape management is a component of eco-friendly agriculture and
facilitates the unvaried ecosystem functions during agricultural land intensification, and the
increasing demand for crop yield, such approaches are hardly seen in practice. As such, we see
both the extremes of nutrient pollution issue that is in some areas excess entering into coastal
areas as nutrient pollutants and in other areas farmers not having enough nutrients to grow
crops. This divide is intensifying as the world population is increasing hence, the actual impacts
to ecosystems and the direct and indirect services they provide are being affected.
It has now been scientifically proven that human mediated reactive nitrogen and phosphate
input is far greater than the natural inputs to the nitrogen and phosphorus cycles. It has been
estimated that approximately 120 million tonnes of reactive nitrogen is produced each year and
nearly two thirds of this ends up polluting air, water, soil, marine and coastal areas, and adds
harmful gases to the atmosphere. Similarly over 8 times the natural input of phosphorus i.e. 10
million tons of polyphosphates, triphosphates and other reactive phosphates are released to
world oceans.
1.1. Global Partnership on Nutrient Management (GPNM)

The Global Partnership on Nutrient Management (GPNM) was launched in 2009 based on
raised concerns of anthropogenic impacts on global nutrient cycles; this was subsequently
echoed by the Delhi Declaration on Reactive Nitrogen Management for Sustainable
Development. Decision X/2 of the COP X of the Convention on Biological Diversity adopted the
Aichi Targets in which Target 8 of Strategic Goal B says that “By 2020, pollution, including from
excess nutrients, has been brought to levels that are not detrimental to ecosystem function and
biodiversity”. But for this to be achieved there needs to be an understanding of the current
status of the problem.
GPNM has enlightened the nations and has created transboundary dialogues among
stakeholders of common waters and also have identified the ways to responds to this ‘nutrient
challenge’ by identifying ways to reduce the amount of excess nutrients in the environment
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without hindering global development. One key component of this approach is reflecting the
need for strategic, global advocacy to trigger governments and stakeholders to move towards
more efficient use of nitrogen and phosphorous. This has resulted in within nation revisits to
their regulations for sewage management, fertilizer subsidy management and water quality
monitoring. The ultimate idea is nutrient proof policy and integrated assessments in all
concerned countries.
The Foundations for Sustainable Nutrient Management, a report published by the GPNM,
scopes important steps for achieving management goals
 Building a shared interest and agenda among and within countries
 Engaging stakeholders and forming partnerships
 Communicating and mainstreaming best practice tools
 Integrated approaches in order to guide cost effective decision making
1.2.

SACEP/BOBLME Initiative for Nutrient Pollution Management

The South Asia Cooperative Environment Programme (SACEP), established in 1982, is an
intergovernmental organization mandated for addressing issues of regional significance that are
aimed at complementing and supplementing the work being carried out by the member
country governments towards protecting the environment. Hosting and coordinating regional
arms of international programmes and activities has been a major contributor in terms of
bringing in expertise to improve environmental protection mechanisms in the region and in this
regard the South Asian Seas Programme (SASP) which is developed under the umbrella of
UNEP’s Regional Seas Programme in 1995 is highly significant.
The South Asian Seas Region is comprised of the Northern Indian Ocean including the western
portion of the Bay of Bengal Large Marine Ecosystem and incorporates the marine and coastal
environments of Bangladesh, India, Maldives, Pakistan and Sri Lanka. The South Asian Seas
Action Plan (SASAP) was adopted in 1995, with the objective of protecting and managing the
marine environment and related coastal ecosystems of the region through the promotion of
sustainable development of the resources. The SASP has identified four priority areas where
activities need to be developed and implemented: Integrated Coastal Zone Management;
Development and Implementation of National and Regional Oil and Chemical Spill Contingency
Planning; Human Resources Development through Strengthening Regional Centres of
Excellence; and Protection of the Marine Environment from Land-based Activities.
The five South Asian seas countries are home to about one fifth of the world’s population, and
utilises 4 per cent of the world’s coastline. Increasing reports on the number and frequency of
algal blooms along the coast and concerns of development of hypoxic zones makes it
imperative for nutrient management in these countries. Since large proportion of fisheries
depend in on estuarine and near-shore habitats, these habitats are at high risk from nutrient
over-enrichment which is a global concern now.
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To address the above challenge a project titled “Controlling Nutrient Loading and
Eutrophication of Coastal Waters of the South Asian Seas Region” was initiated by SACEP by
signing a formal agreement with the GEF-funded Bay of Bengal Large Marine Ecosystem
(BOBLME) Project of the Food and Agriculture Organisation of the United Nations. The
BOBLME Project Component 4.2. “Coastal pollution loading and water quality criteria development of a regional collaborative approach to identifying important coastal water
pollution issues and to develop remedial strategies” – includes activities to complete,
strengthen and/or implement National Plans of Action (NPAs) dealing with pollution issues and
pilot activities under the Global Partnership on Nutrient Management (GPNM) in India.
BOBLME is collaborating with UNEP-GPA (Global Programme of Action for the Protection of the
Marine Environment from Land-based Activities [GPA]) in this regard, and seeks to develop
regional and sub-regional partnerships.
BOBLME organized a Regional meeting to share experiences in addressing Land-based sources
of Marine Pollution, in relation to development of a Regional Strategic Action Programme for
the countries along the Bay of Bengal in Phuket, Thailand, in June 2012. At this meeting SACEP,
as the Secretariat for the South Asian Seas Programme, was requested to develop and submit a
project proposal to BOBLME, which will address mitigating nutrient loading to the marine
environment. This result in the present collaborative project between the two organizations.
The main expected output of the joint activity between SACEP and BOBLME project is the
initiation of a process in developing regional level dialogue to address currently unsustainable
nutrient management practices to reduce environmental impacts. This activity was presented
at the 5th Inter-governmental Meetings of Ministers of the South Asian Seas Programme held
in Islamabad, Pakistan, on 5th December 2013 and it received approval. As the initial step, a
scoping study was undertaken by a group of consultants (Indian Nitrogen Group) on the
nutrient pollution of the coastal and marine systems in the five maritime countries of South
Asia. The scoping study (desk study) coved the following areas:


Various pathways through which the excess nutrients enter the coastal and marine
environment



The background information the critical marine habitats affected legal and policy
frameworks that have direct and/or indirect impact on the current Nutrient Use
Efficiency (NUE) and what policies are being considered to improve NUE and their
merits



Legal and policy framework, existing water quality objectives, standards and criteria
with regard to nutrients loading into coastal waters and how they are monitored



Present status of nutrient enrichment, freshwater and coastal/marine water quality
(with regard to nutrients); any information regarding identified eutrophication
hotspots, coastal hypoxic zones and harmful algal blooms (with country specific data
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and maps and information on negative impact on ecosystem services (livelihoods,
food security and impacts on biodiversity)


National (as well as participation in regional or international/global) programmes or
activities to monitor, regulate and report; and institutional mechanisms or
arrangements for enforcement of legislations and policies that are in place



Existing challenges, constraints, gaps and issues (regarding information, policies,
implementation and enforcement)

1.3 Objectives of the workshop
The two day regional workshop was held at Galadari Hotel in Colombo, Sri Lanka, from 21 to 22
May 2014 with the following objectives:
1. Provide a platform for national authorities and other stakeholders for validating the
scoping study of nutrient pollution on coastal and marine systems of South Asia and to
share experiences and lesions learnt in addressing the current status on mitigating
nutrient pollution,
2. Agree on a common vision for nutrient pollution management for South Asian seas
3. Test the feasibility of adopting an Essential Ecosystem Approach to Nutrient Pollution
management for the region

The Workshop agenda (Refer to Annex 4.1) consisted of informative and technical
presentations as well as group discussions. It brought together national experts from the key
relevant competent national authorities of the project’s beneficiary countries (India, Maldives,
Pakistan and Sri Lanka), regional partner organizations, academia and other relevant
stakeholders. This enabled the sharing of experiences from on-going regional process,
particularly on day 2 during morning session. A full list of the meeting’s 26 participants is
provided in Annex 4.2.
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2. Outcomes of the workshop
2.1. Inauguration Ceremony

The Inauguration Ceremony was conducted under the patronage of Hon. Susil Premajayantha,
the Minister for Environment and Renewable Energy, Government of Sri Lanka. Ms Beth
Crawford, FAO Representative for Sri Lanka and Maldives, was also present at the opening
session.
Mr. S.M.D.P. Anura Jayatilake, Director General of SACEP, welcomed the delegates and stated
that the countries constituting the SAS Region have almost a fifth of the world’s total
population. High population density, low income, low development indicators, and high
dependence upon natural resources for livelihood characterize all these countries. The major
sources of coastal and marine pollution originating from land vary among the SAS countries,
which show great disparity in size and demography. The nature and intensity of development
activities, human population size, income level, and state and type of industry and agriculture
are among the factors contributing to each country’s unique pollution problems.
Dr Rudolf Hermes, speaking on behalf of BOBLME Project stated that the Project works towards
the common vision of the BOBLME countries: “A healthy ecosystem and sustainable use of
marine living resources for the benefit of the countries of the Bay of Bengal Large Marine
Ecosystem”, that cater for shared desires, including enough fish for future generations; healthy
coastal and near-shore marine habitats; and Reduced pollution from agriculture, industry and
large coastal cities. Dr Hermes also stated that the present regional workshop highlights and
underlines the importance of three major concerns of the BOBLME Project, namely: regional
cooperation, capacity development and knowledge management.
Dr Hermes speech was followed by the address by the Chief Guest, Hon Susil Premajayantha,
M.P. Minister of Environment and Renewable Energy. Hon Minster welcomed the delegates
and congratulated SACEP and BOBLME project for undertaking the important event. He further
stated that the Government of Sri Lanka has embarked on a rapid development agenda after
successful eradication of terrorism in 2010, covering in all the sectors of economy namely
tourism, urban and infrastructure development, industrial development, aviation and naval
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development. In this development scenario, Government of Sri Lanka has also acted towards
maintaining the good health and productivity of the marine environment through several
legislative enactments, policies, programmers and projects. Full speeches are provided in Annex
4.3
2.2. Technical Sessions – Day 1
2.2.1. Presentations by Workshop Collaborators

Mr S M D P A Jayatilake, Director General, SACEP, commenced the technical session with a
presentation titled “SACEP’s Initiatives for Addressing Marine Pollution in South Asia “. The DG
stated that protection of the marine environment from land-based activities has been identified
as one of the four priority areas to be addressed under the SAS Action Plan and therefore has
been an activity actively perused by SAS since 1997 with the assistance of UNEP-GPA office
(Refer to Annex 4.4).
Next to make a presentation was Dr Rudolf Hermes and he presented an overview of the Bay of
Bengal Large Marine Ecosystem Project. Dr Hermes stated that the expected outcomes of the
BOBLME project were: improved governance of fisheries and environment; more effective
regional cooperation; an enhanced knowledge base; capacity development; and
implementation of the Ecosystem Approach to Fisheries (EAF) management. His full
presentation is given in Annex 4.4.

2.2.2. Country Presentations

Next in agenda were the country presentations by national delegations on current status of
Mitigating nutrient pollution to marine and Coastal waters of their respective countries. The
presentations were followed by a question and discussion session. Specific outcomes from all
the country presentations common to South Asia are:
1. Vast discrepancies in regulations for tolerable levels though waters are shared
2. Inadequacy of trained man power for implementation of existing regulations
3. Inability to identify the point sources
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4. Lack of technical capacity and formally adopted internationally accepted procedures for
water quality monitoring
5. Lack of stakeholder engagement especially at agriculture, environment and fisheries
sector.
6. Visions of ministries mentioned above being significantly different, hence inability to
formulate joint actions
7. General public still perceiving the ocean as the ultimate receiver all dumped matter
8. Governments not proactive in awareness
9. Data sharing problems between the countries

Given below is a brief summary of each country presentation. The full presentations are given
in Annex 4.4.



INDIA
Sea of India is situated in between two ocean systems, Arabian Sea and Bay of Bengal. Arabian
Sea experiences strong upwelling and have reports of natural hypoxic conditions in the western
coast. Reports on the eutrophication of estuaries and coastal waters are available from a few
places. Research conducted by Ministry of Earth Sciences has confirmed that a large natural
hypoxic zone develops seasonally over the Western Indian sub-continental shelf, likely due to N
loading. However the presenters indicated that the contribution of upwelling and sediment
transport to Indian nutrient loading is largely unaccounted for hence needs future
investigations. However several blooms have been documented.
So far 452 species of microalgae have been identified (229 diatoms, 198 dinoflagellates, 16 blue
green algae and 9 other groups: Silicoflagellates, Chlorophytes, Coccolithophorids,
raphidophytes, prymnesiophytes and prasinophytes). Of that, 86 are bloom-forming species
with 45 potentially toxic species.


MALDIVES
It was stressed that marine resources are the main natural endowment with economic activities
concentrated on fishing and tourism in Maldives. However unlike other partner countries there
are no inland fisheries and no organized agriculture releasing nutrients to coastal water. It was
also stressed that fishing operations take place in offshore, coastal and reef waters and on boat
processing of tuna is a current practice. In the Maldives, sewage is considered to be the major
source of pollution. Raw sewage is directly discharged into sea. Some level of sewage
management is in place in tourism sector, however sewage treatment especially the septic
tanks have also created issues with ground water. There is also a growing concern about
groundwater pollution due to improper use of fertilizers in some islands. Currently, out of 199
inhabited islands, only 35 islands have sewerage systems. None of the islands have treatment
plant hence in these islands raw sewage is discharged directly to marine environment
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It is also mandatory for all the resorts to have sewerage systems and treatment plants and that
remaining water is discharged to the marine environment or used in irrigation. A handful of
algal bloom and fish kill events have been reported in the last 30 years, all of them are isolated
incidents and relationships between these fish kills and nutrient pollution have not been
proven.
It was also noted that in recent years several regulatory measures have been proposed and
implemented by Maldives to address nutrient pollution, namely Maldives
Environment Protection & Preservation Act of 1993, Environment Impact Regulation 2012,
Regulation on Environmental Liabilities 2011 and Waste management regulation 2014.
However, it was highlighted that due to geographic distribution of the islands it is a challenge to
monitor pollution and carry out assessments.


PAKISTAN
Pakistan is the home to the Indus Delta which is the seventh largest in the world covering an
area of 600,000 ha. Approximately, 20 major and hundreds of small creeks are present in
Pakistan. The highest river discharge is in July due to melting of snow in Himalaya. It was noted
that the Sindh coastal belt suffers from serious environmental problems including nutrient
pollution. Amongst different sources, metropolitan municipal sewage and industrial effluents
are the two major sources of coastal water pollution. Currently an estimated BOD load of 1500
tons/day is added into the sea by industry. Pollution loads which mostly originate in creeks
(Korangi, Phitti, Kadiro and Gharo creeks) in the southeast of Karachi as a result of discharge of
domestic and industrial wastes are responsible for the elevated nutrient levels. Effluents of
more than 6000 industrial units located in six big industrial estates are discharged into Karachi
coastal waters through Malir and Layari rivers.
It was also noted that several policies and regulations are in place for nutrient pollutant
discharge management such as, National Environment Policy, 2005 (also known as NEP-2005);
Integrated Coastal Zone Management Plan (ICZMP) for Pakistan, 2011; Pakistan Environmental
Protection Act, 1997 etc. However, lack of compliance to regulations was noted as a main
challenge and the need to update some of the regulations was also highlighted. Pakistan also
mentioned the need for agreed analytical methods for monitoring within the region thus
enabling comparisons.



SRI LANKA
Agriculture, aquaculture, poultry and livestock farming and sewage were highlighted as the
main factors of nutrient pollution in Sri Lanka. The recent developments in agriculture policies
such as fertilizer subsidy, crop diversification and extension of shrimp farming along the coastal
areas were mentioned as some of the current concerns of Sri Lanka. However it was noted that
the cascade systems have complex nutrient dynamics and as such if these anthropogenic
activities have resulted in elevating the main nutrient pollutants is debatable. However in areas
such as Puttalam peninsular coastal aquifers, an important source of drinking water appears to
be contaminated by nutrient pollutants showing a clear correlation with anthropogenic
12

activities, mainly agriculture. Sri Lanka has shown a steady increase in fertilizer use over the last
9 years.
Sri Lanka has several regulations mainly the water quality regulations gazetted by the Central
Environmental Agency and also Environmental Impact Assessment (EIA) regulations for large
scale agricultural developments to adhere to EIA procedures. However, the lack of data
collected according to accredited procedures, low implementation of regulations and lack of
awareness were highlighted.

2.2.3. Group work Sessions 1 and 2

The country presentations were followed by two sessions of group work:
1. Self-check on current national and regional status of nutrient pollution management in the
region - the following regional and global initiatives were identified
• International Nitrogen Initiative - http://initrogen.org/
• UNEP – GPA - Global Partnership on Nutrient Management (GPNM)
• Land Ocean Interactions in the Coastal Zone (South Asia node) http://www.loicz.org/
• Indian Nitrogen Group - http://ing-scon.org/?q=node/16
• BOBLME Project - http://www.boblme.org/
• Regional Seas – South Asian Seas Programme (SACEP)
2. Identification of national and regional challenges and opportunities for nutrient pollution
management - participants had group discussions to identify the gaps in knowledge and the
outcomes are:










Nutrient loadings to South Asian seas from upwelling and sediment transfer
Non point sources
Knowledge about the chemical, physical, hydrological and biological processes taking
place in estuaries, marine habitats, coastal waters
Role of micro-organisms in regulating nutrients
Seasonal and annual variation in pollution loads from land-based activities
Extent of contamination of coastal sediments
Exact procedures to measure nutrients in sea water
Coverage, treatment types, and discharge data for urban sewerage systems
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Impact of coastal aquaculture, poultry and livestock sector
Nutrient loadings from ballast water
Information on bioaccumulation, bioconcentration, biomagnification and trophic
transfer of critical pollutants
Role of marine habitats such as mangroves, sea grass beds etc. on nutrient regulation
Motivational factors for fostering pollutant sensitive South Asian population

2.2.3. Introduction to the draft scoping study by consultants

Indian Nitrogen Group representatives presented the overview of their scoping study; following
is an extract from the executive summary of the said report. The full presentation is provided
in Annex 4.5.
The five South Asian countries namely, Bangladesh, India, Maldives, Pakistan and Sri Lanka are
the home to about 22% of the global population, with only 4.8% of the world’s land mass, 14%
of the global arable land, 2.73% of the world forest area and 4% of the world’s coastline. For
this region like many other regions of the world, availability and use of nutrients is the key to
ensure food security, hence it cannot afford to lose precious nutrients required for food
production as pollutants to the environment. Notwithstanding the above, the coastal habitats of
South Asia are at a high risk of eutrophication from nutrient enrichment due to leakages from
agriculture, aquaculture, sewage, industrial effluents, marine trade and transport.
This desk study examined the problem of eutrophication of coastal waters for the countries of
South Asia.1 With over 94% of arable land already under cultivation, food production in both
rain-fed agriculture and irrigated areas depends on the use of fertilizers and nutrients, at a
varying scale, such as compounds of reactive nitrogen (N) and phosphorus (P), which often leak
into the environment from cropping, aquaculture and livestock systems. Nutrients are also lost
through sewage in densely populated areas along the major watercourses, where sewage
treatment is mostly unavailable and/or inadequate, except in a few large cities and towns.
Increasing contribution of reactive nitrogen compounds from the burning of fossil fuels in power
generation and transport are also of concern. Together, they adversely affect the soil, water and
air quality, health, biodiversity, ecosystem services including aquatic, estuarine, coastal and
marine ecosystems and often contribute to climate change.

1

South Asia is also oceanographically significant, with two seas of opposite circulation physically separated
by the Indian peninsula. The Bay of Bengal maintains a clockwise circulation of major currents during both the northeast and
southwest monsoons while in the Arabian Sea it reverses with surface water masses circulating counter clockwise in the
northeast monsoon and clockwise during the southwest monsoon.
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Bangladesh, with a coastline of 734 km generates 600 tons of waste from its shrimp culture
alone with mean levels of nutrients at 108.78 mg/l for CaCO3, 0.526 mg/l for NH4+ -N, 3.075
wt% for organic carbon, 7.00 mg/l for PO4-P and 5.57 mg/l for NO3-N. In addition, a huge
amount of pollutants released from its 8,542 industrial units contains 11dispersed hydrocarbons or particulate petroleum residues in the surface water and 14in subsurface water. India, with the longest coastline of 5,423 km contributes around 50 billion
litres of industrial effluents, 30 billion litres of sewage, 5 million tonnes of fertilizer residues,
3500 tonnes of petroleum hydrocarbons and 0.2 million tonnes of mining rejects, dredged spoils
and sand extractions. In Maldives with 26 coral atolls, contamination from direct disposal of
sewage wastes from tourist trade constitutes the major source of pollution, coupled with the
global traffic of petroleum transport along the sea routes.
Pakistan, with about 990 km long coastline contributes to coastal pollution mostly through
direct discharge of industrial effluents and domestic sewage in the ratio of 60:40. In the Karachi
coast alone, an estimated BOD load of 1,500 tons/day is added into sea by these industries in
addition to inorganic pollutants. Discharges of 130,000 tons of solid nitrogen, 160,000 tons of
organic matter, 800 tons of nitrogen compounds, 90 tons of phosphate compounds and 12,000
tons of suspended solid every year, is encountered in Manora Channel in the Karachi coast.
Further, being on the gateway of Persian Gulf, transport of crude oil constitutes other major
source of coastal pollution in Pakistan.
Sri Lanka, an island nation with 1,620 km coastline with agriculture and aquaculture as the
cornerstones of the country’s economy, pollution of coastal waters from agrochemicals
contributes the major share with nitrate-N reaching 0.11-5.7 mg/l and phosphate at 0.11 -0.78
mg/l in coastal aquifers. Shrimp farms also release effluents with high levels of suspended solids
(200-600 mg/l) and high BOD levels (60-180 mg/l).
Signs of degradation of aquatic, estuarine, coastal and marine ecosystems due to nutrient
loading are evident at various locations in South Asia, with several reports on eutrophic zones
due to excessive growth of algae and fish kills due to hypoxia. Estuarine and coastal systems in
South Asia are N-limited and N loading can trigger algal blooms and eutrophication. Some of
the estuaries, especially along the Indian east coast, are phosphorus limited and are adversely
affected by P loading. The Western side of the Indian peninsula is already prone to seasonal
development of natural hypoxic zones, whereas the East coast is relatively less prone to hypoxia.
Additionally the hydro-dynamics of the region (see footnote 1) often makes the situation
complex and at times even invisible. Agricultural nutrient loading to coastal waters is primarily
during rains/floods, whereas sewage is the single main source of pollution of coastal waters
from the land. Nutrient leakage from fisheries, aquaculture and livestock farming is also high,
especially in areas of intensive aqua-farming.
Thus, while the sources of nutrient pollution and their degree of loading as well as the data
quality and availability vary at different locations, there are clear overall indications of the
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effects of nutrient pollution throughout South Asia and a few of them could be of transboundary
in nature. All the coastal countries of the region are signatories to various international treaties
and are in agreement on implementing the international standards of coastal water
management. They have institutional mechanisms for pollution control at multiple levels
(central/state/local) but their success is limited by the level of enforcement. However, the most
crucial factors of governance that contribute to nutrient pollution across the region are
inadequate emphasis on nutrient use efficiencies and environmental standards in agriculture,
poor sewage management and inadequate recognition that some pollutants are nutrients
essential for food production.
The situation merits strong national and regional interventions for thorough assessment to
understand the extent and scale of the problem as well as to define remedial actions that could be
pursued at various levels. Some key recommendations are proposed below, based on an analysis
of secondary literature and gray materials available to the study team.
Recommendations
1.

2.

3.

4.

5.
6.
7.
8.

9.

Nutrients such as Nitrogen and Phosphorus that are necessary for food production should
be retained or recycled into food production, as they become pollutants if lost into the
environment.
The existing policies and practices of agriculture, sanitation, industry and environment do
not sufficiently emphasize nutrient efficiencies and sustainable nutrient management to
prevent nutrient pollution and eutrophication of aquatic and coastal ecosystems
The available information on nutrient losses from various human activities and their
accumulation in the coastal zones of South Asia is very limited. This calls for detailed studies
with actual long term measurements and simulation of nutrient pollution from source to
sink (land to sea) for informed decision-making
Systematic studies should be initiated to quantify the sources, flows, fate and extent of
current industrial, agricultural and municipal effluents and the nutrients they contribute to
water bodies and their impacts on aquatic life, fishing as well as human health.
Methodologies and mechanisms should be developed for collection and sharing of data on
the nutrient pollution status in different coastal regions of South Asia.
Sustained efforts are needed for increasing nutrient use efficiency, land and water
productivity to improve agricultural productivity, sanitation and reduce pollution.
Land-based pollution should be minimized through integrated land use planning and land
zoning for recycling of waste materials.
The nutrient load in the estuarine and brackish water fisheries and its impacts on fish catch,
landing, species composition and seasonality, ecosystem productivity and human health
need to be assessed to limit adverse impacts.
Capacity building is needed for sustainable fishing and aquaculture with integrated resource
management to protect them from environmental degradation and encroachment on the
livelihood rights of fishermen
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10. Pollution from ships and other transport systems as well as ship breaking industry should be
tightly regulated through rigorous environmental impact assessment

Policy options
Governance responses to the problem of nutrient pollution requires fine tuning and enforcement
of existing policies, as well as framing specific policies/programmes designed to enhance
nutrient use efficiencies, recover and recycle nutrients. The following policy options could be
considered to combat nutrient pollution of aquatic, coastal and marine environment:
1 Nutrient use efficiency and site-specific nutrient management should be emphasized in the
existing policies and programmes in all aspects agriculture, aquaculture, poultry, livestock
farming to minimize nutrient leakages throughout the food chain. They should be enforced
and monitored periodically through a joint task force comprising relevant scientific,
administrative and civil society stakeholders.
2 Sustainable nutrient management should be emphasized, enforced and monitored as above
in the existing policies and regulations on municipal wastes, industrial effluents etc.,
specifying nutrient contamination limits and mandating their recovery and recycling.
3 Effective policies are needed for land zoning of industries, strengthening sanitation and
water quality monitoring with enforcement of the environmental conservation policies on
waste treatment and nutrient recycling at all point sources.
4 Policies for phasing out of phosphate containing detergents and other products that tend to
cause nutrient loading of the environment in general and water bodies in particular.
5 National Sewage treatment missions should be initiated with specific annual targets and
provisions for public reporting of progress and civil society oversight, to protect water bodies
from nutrient, organic and other pollution
6 Innovative new policies to combine the social benefits of eradicating open defecation with
technologies (such as composting toilets or treatment plants) for recycling human wastes as
fertilizers, along with awareness programmes to highlight the health hazards of untreated
use of human excreta (or sewage contaminated with them) for crop production
7 Marine Protected Areas should be identified in the coastal areas and conserved, involving
governmental, non-governmental and community participation.
8 National marine environment research institutions should be established/ strengthened with
specific mandate for coastal zone pollution studies and nutrient pollution abatement in each
of the south Asian countries, with mechanisms for collaboration and data sharing.
9 Each South Asian country should have a national level inter-ministry and inter-agency multistakeholder coordinating body for effective policy formulation and implementation of
sustainable nutrient management involving relevant national and local governmental bodies
and non-governmental organizations, scientists, engineers, industry and civil society to
combat coastal pollution.
10 There is a strong need for a South Asian level intergovernmental working group/task force
for coordinated sustainable nutrient management and protection of the region’s coastal and
marine environment, with governmental and civil society representatives from the above
national bodies. This may work within, or coordinate with the existing intergovernmental
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processes, including the UNEP-GPA, SAARC, the BOBLME project etc. and build on them for
stronger regional cooperation on nutrient management.
Since several important constructive comments were received from the participants it was
decided to circulate the draft among the participants and obtain their comments prior to
adoption. The need for updated data and outcome based objectives were also pointed out and
the Indian Nitrogen Group agreed to revise the scoping report accordingly.

2.3 Technical Session – Day 2
After presenting an overview on the Day 1 activities, up to morning tea break six presentations
were made on different aspects of the nutrient loading to coastal zone by invited resource
persons. A brief summary of each presentation is given below. Annex 4.6 provides the full
presentations
Presenter

Topic

Brief Summary

Dr Anjan Datta
(Former
coordinator/GPA)

New direction in
implementing the GPA
&Global Partnership on
Nutrient Management
(GPNM)

The Manila Declaration in 2012, mandated the establishment of
three partnerships; nutrients, marine litter and waste water; the
role of GPNM is twofold: to innovation and knowledge
regeneration to reduce nutrient losses; and improve overall
nutrient use efficiency 20% relative improvement in NUE by
2020 would lead to an annual saving of around 20 million tonnes
of nitrogen

Dr Javier MateoSagasta, IWMI

Waste water and
septage: turning an
environmental hazard
into a safe asset-

IWMI holistic work on pollution control includes Resource
Recovery and Reuse. Case studies from Bangladesh (Agricuatics,
Mirzapur, duck weed fertilized fish ponds) and Sri Lanka
(Seepage management) were presented

Dr. A.K. Patnaik
Chief Executive
CDA

Ecosystem Health
Report Card - an
Effective tool for
management of coastal
& marine ecosystems

Chilika Lake is the 1 Ramsar site of India and is a hotspot for
biodiversity was degraded. Hydrological interventions lead to
improved resource base and quality of the lagoon.
Environmental report cards are transformative assessment and
communication products that compare environmental data to
scientific or management thresholds and are delivered to a wide
audience on a regular basis. Overall, Chilika Lake scored “B” for
ecosystem health.

Dr Bandunee
Athapattu, OUSL

Modelling nutrient flux to
inland and coastal waters

Case studies in Sri Lanka- Nutrient fluxes from paddy cultivation
to surface waters and Impact of Climate Change on Runoff was
presented

Dr Anil
Prmaratne, CCD,

Coastal water pollution
issues and management

Water regimes relevant to coastal pollution include: rivers and
streams, estuaries and lagoons, ground water and the ocean.

st
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Sri Lanka

measures

Key sources of the nutrient pollution in the coastal area are:
municipal domestic sewage, industries, agriculture and
aquaculture, squatter settlements. Existing management
mechanisms includes environmental standards, EIA, and IEE,
issue of EPLs, prohibitions and research

Prof. Ivan Silva
WRST

Reactions of algae to
nutrient pollution

Algal blooms were recorded from the Kotmale reservoir, Kandy
Lake etc., bloom development differs in shallow irrigation
reservoirs and deep hydropower reservoirs. Tropical lakes are
nitrogen limited

3. Application of an Ecosystem Approach to Pollution Management (EAPM) in South
Asian Seas

The main feature of the 2 day workshop was the participants applying Essential Ecosystem
Approach to Pollution Management. This is the first time a variation of EAFM (Ecosystem
Approach to Fisheries Management) was adopted in Asia for another environmental issue other
than fisheries. This workshop has a significant outcome as it is the first attempt in testing
EAPM. This approach is based on three key outcomes to ensure sustainability (Fig. 1). The full
presentation is given in Annex 4.7

Figure 1: Expected outcomes from EAPM
Countries independently ranked the current application of seven principles of EAPM. Later they
ranked the same to SA and the mean scores were taken. The results indicated lack of adaptive
management and management happening at inappropriate scale (Fig. 2). All countries agreed
the need to address the transboundary nature of pollution.
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Figure 2: Current level of adoption of seven principles of EAPM
3.1. Action Plan
Accordingly, the participants agreed on a vision for nutrient pollution management in the South
Asian Seas region

Vision
South Asian Seas free of nutrient pollution by 2020
The participants also agreed on following goals to achieve the above vision
1. Establish use-dependent ambient marine water quality standards for the SA seas and
implementation of such regulations with greater transparency between countries
2. Enhance the nutrient efficiency and recovery in the agriculture, livestock, poultry and
aquaculture sectors
3. Improve the management of nutrient recovery in sewage
4. Improve waste disposal mechanisms in major and minor harbors and fish landing sites
5. Efficient solid waste management through enhanced awareness and opportunities
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In order to achieve the above goals following actions were also agreed upon. Each agreed
action is outlined in tables given below (Table 3 A, B, C, D, and E).
Table 3A: Goal 1
Establish use- dependent ambient marine water quality standards for SA seas and implementation of
such regulations with greater transparency between countries
Action

Lead agency in
initiation of action

Duration

Comments

1. Establishment of a regional Steering
Committee (SC)

SACEP

Within 1 year of
adoption

Facilitated by an
independent
regional project
such as BOBLME

2. Establishment of a regional Technical
Committee under SC and conducting a
trans boundary diagnostic analysis of
nutrient pollution
3. Agreeing on physico-chemical and
biological parameters to monitor and
tolerable levels for use dependent
areas
4. Adopting by the partner countries
(PC)

SACEP/ Partner
countries / SC

Within 2 year of
adoption

National

Within 3 year of
adoption

PC

Within 5 year of
adoption

5. Identification of agencies, provision
of infrastructure and capacity
development
6. Evidence based action through
stakeholder participation and
awareness

PC, Financiers,
Training bodies

Within 5 year of
adoption

Regional and
global agencies

Within 5 year of
adoption

Table 3.B: Goal 2
Enhance the nutrient efficiency and recovery in agriculture, livestock, poultry and aquaculture sector
Action

Lead agency in
initiation of action

Duration

Comments

1. Establishment of a mediator
facilitated forum for diagnostic
analysis

SACEP
UNEP
FAO

Within 1 year
of adoption

A mediator is highlighted
here due to diversity of
stakeholders and
differences in their current
policies

2. Production of a report and action
plan by production, environment
and fisheries sector using EAPM
principles

Partner countries

Within 2 year
of adoption

Finances for stakeholder
engagement is essential
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3. Adopting institutionalized
incentives for reduced use of
fertilizers

PC

Within 5 year
of adoption

4. Improving the capacity to cap
pollutants at point sources

PC, Financiers,
Training bodies

Within 5 year
of adoption

5. Introduction of poly culture and
other nutrient retention techniques
for nutrient recovery at the
production sites

Regional and global
agencies

Within 5 year
of adoption

7. Improving /creating market for
organically produced food

Partner country,
regional trade
associations

Within 2
year of
adoption

8. Improving post-harvest losses
through regulations and awareness

PC, FAO, BOBP-IGO

Within 5 year
of adoption

9. Promoting nutrient efficient crops
/ animals

PC, Financiers,
Training bodies

Within 5 year
of adoption

Table 3.C. Goal 3
Improve the management of nutrient recovery in sewage
Action

Lead agency in
initiation of action

Duration

1. Establishment of effluent water
quality standards for SA

SACEP

Within 1 year of
adoption

2. Introduction of nutrient efficient
sewers

National level
efforts from PC with
funding from WB,
UNEP, UNDP

Within 3 year of
adoption

3. Improving opportunities to use
recovered nutrients at national
levels

PC

Within 5 year of
adoption

4. Creating awareness and capacity
building on treated sewer discharge
options to open sea

PC, Financiers,
Training bodies

Within 5 year of
adoption
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Comments

Capacity development
and strengthening the
infra-structure should
be done parallel to
action 3

Table 3.D. Goal 4
Improve waste disposal mechanisms in major and minor harbors and fish landing sites and food
processing centers
Action

1. Enhancing the facilities at major and
minor harbours, fish landing sites and in
food processing sector for waste disposal
and prevention of raw and processed food
entering into water bodies through facility
development, improved monitoring,
regulations, participatory action plans,
self-reporting, incentives and product
certification
2. Improving the post-harvest techniques
and recovery of nutrients in waste water

Lead agency in
initiation of
action
SACEP / Relevant
ministries in PC

Duration

Within 1 year
of adoption

National

Within 3 year
of adoption

3. Strengthening the recycling agencies
and creating markets

PC

Within 5 year
of adoption

4. Establishing markets for by products
from food waste

PC, Financiers,
Training bodies

Within 5 year
of adoption

Regional and
global agencies

Within 5 year
of adoption

5. 5. Improve the market for minimally
processed food and earth friendly food
products

Comments

Multi-stakeholder
engagement and
participatory
approaches should
be attempted along
with improved
monitoring

Table 3.E. Goal 5
Efficient solid and liquid waste management through enhanced awareness and opportunities
Action

1. Country specific gap
analysis and regional gap
analysis on SWOT of current
practices of solid and liquid
waste mgt. in relation to
nutrient pollution in seas.

Lead agency in
initiation of
action

Duration

SACEP facilitated
regional forums

Within 1 year of
adoption
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Comments

It emerged that within
the partner countries
there are lessons that
could be shared for
improved solid waste
management in
production, industry
sector and household
level

2. Preparation of a regional
diagnostic analysis

Regional Steering
committee

Within 3 year of
adoption

3. Adopting an action plan
based on DA using EAPM

PC

Within 5 year of
adoption

4. Establishment of national
actions and monitoring
systems

PC, Financiers,
Training bodies

Within 5 year of
adoption

6. Improving M and E

Regional and
global agencies

Within 5 year of
adoption

3.2. Stakeholders of EAPM
The participants also identified the most important and most influential stakeholders in
addressing the nutrient pollution in SA seas:
1. Ministry / Department of Agriculture
2. Ministry / Department of Environment
3. Ministry / Department of Fisheries and Aquaculture
4. Ministry / Department of Industry and Commerce
5. Ministry / Department of Agriculture, Fisheries, Livestock extension and promotion
6. Ministry / Department of Harbour
7. Ministry / Department of coast conservation
8. International, regional and national level fertilizer producers and distributors
9. International, regional and national level animal feed producers and distributors
10. International, regional and national level NGO’s and opinion leaders
11. Tourists and tour operators
12. Agriculture farmers
13. International, regional and national level funding agencies
14. Researchers, academics and research institutions
Participants unanimously agreed to the need for initiating dialogues supported by SACEP to
implement EAPM in SA to achieve the vision.

3.3. Conclusions and Recommendations
1. South Asian countries are reporting increasing level of nutrient pollution, despite having
several regulations to control nutrient pollution.
2. The policy differences in agriculture, livestock, fisheries and environment sectors
coupled with lack of cooperation has further escalated the issue.
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3. There is a serious knowledge and data gap on the chemical, physical, hydrological and
biological processes taking place in estuaries, marine habitats and coastal waters in
relation to nutrient dynamics, point and non-point sources. Accordingly there is a need
to address the knowledge and data gap prior to initiation of transboundary and in
country action plans. More and more national level actions are needed to fill this gap.

4. Opportunities should be created for stakeholders to involve in nutrient pollution
management initiatives in their respective countries. The most important and the
influential stakeholders agreed by were the policy makers, officials of agriculture,
fisheries and environment sector, fertilizer manufacturers and distributors, agriculture
farmers, poultry, livestock, aquaculture farmers and food processors and urban
development/ waste management authorities.

5. Ecosystem approach to pollution management (EAPM) is an excellent proven approach
to managing the nutrient pollution in the region. A vision “South Asian Seas free of
nutrient pollution by 2020” was agreed and needs further discussion and fine tuning.
The vision supported national and regional targets, and also creates opportunities for
technical and financial support from multi-donors and stakeholders.
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4.

Annexes

4.1. Workshop Agenda

Day 1 – Wednesday 21st May
08:30 - 09:00
09:00 - 09:45

Registration of Participants
Inauguration Ceremony

-

National Anthem

-

Lighting of the Oil lamp

-

Welcome Remarks – SACEP

-

Introductory Remarks – FAO/BOBLME Project

-

Address by the Chief Guest, Hon Susil Premajayantha, M.P.
Minister of Environment and Renewable Energy

09:45 - 10:15
10:15 - 10:25
10:25 - 10:35

Tea break and Group Photograph
Workshop arrangements and Self introduction of the participants
SACEP’s initiatives in addressing marine pollution in South Asia

10:35 - 10:45

Introduction to BOBLME Project and its activities

10.45 - 12:40
-

Country presentations (as per template) on current status of Mitigating
nutrient pollution to marine and Coastal waters
(15 minutes for each country for presentation and
questions/discussion session)

12.40 - 13.00
13:00 - 14:00
14.00 - 14.10
14:10 - 15:00
15.00 – 15.30
15:30 - 16:00

Bangladesh, India, Maldives, Pakistan, Sri Lanka
Group work – Session 1 – self check on current national and regional
status of nutrient pollution management in region –
Lunch Break
Group Work – Session 2 – Identification of national and regional
challenges and opportunities for nutrient pollution management
Introduction to the draft scoping study by consultants
followed by discussion
Group works session 3 – national and regional listing, plotting and
understanding the linkages of stakeholders
Tea break
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16:00 - 17:00

Creating good governance
- Identifying the broad Pollution Management Unit

-

Establish key stakeholder group

-

Agree on Vision

-

Scope (existing data/must have data/good to have data)

Group presentations
Day 2 - Thursday 22nd May
09:00 - 09:15

Summary of Day 1 and introduction to Day 2

09:15 - 09.30

New direction in implementing the GPA
& Global Partnership on Nutrient Management
(GPNM)– Dr Anjan Datta
Wastewater and septage: turning an environmental hazard into a safe
asset- Dr Javier Mateo-Sagasta, IWMI
Chilika Ecosystem Health Report Card - Dr. Ajit Kumar Pattnaik,
Chilika Lake Development Authority
Coastal water pollution issues and management measures -Dr Anil
Premaratne, Coast Conservation Department of Sri Lanka
Modelling nutrient fluxes to inland and coastal waters – Dr Bandunee
Athapattu , The Open University of Sri Lanka
Reactions of algae to nutrient pollution – Prof Ivan Silva
Tea break

09.30 - 9:45
9.45 - 10.00
10.00 – 10.15
10.15 – 10.30
10.45 - 11.00
11.00-13.00

13:00 - 14:00
14.00 - 15.000

Ensuring the ecological and human wellbeing through good governance
- understanding the drivers, threats and issues

-

Prioritising the threats

-

Goals

-

Reality check

Lunch break
Ensuring the ecological and human wellbeing through good governance
- Objectives

-

Indicators

-

Baselines and bench marks

-

Action Plans
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-

Action plan Compliance to national/regional policy

-

Seeking finances

15:00 - 15:30

Group presentation and discussion

15:30 - 16:00

Tea break

16:00 - 1630

Reality check
Action plan for monitoring and evaluation

16:30 – 16:45

Recommendations to partners

16:45 - 17:00

Closing remarks by BOBLME and SACEP

4.2. Workshop participants
Country Delegation
 India
1. Dr Sivaji Patra, Scientist, ICMAM, Chennai
Scientist-D, ICMAM- Project Directorate
NIOT Campus, Pallikaranai, Chennai -600100, India
Tel: (O): 044 66787500
MOBILE: +91 9445008684
sivajipatra@icmam.gov.in

2. Dr Anil Kuma Vijayan, Scientist C
Centre for Marine Living Resources And Ecology (CMLREmlre),
Ministry Of Earth Sciences,
Block C, 6th Floor, Kendriya Bhavan
Kakkanad, P.B.No.5415, P.O.Csez, Kochi, Kerala-682037, India
Tel: +91-484-2422016 (Office)
email: anilkumarvijayan@yahoo.com; anilkumarvijayan@gmail.com
URL: www.cmlre.gov.in


Maldives

3. Mr. Mohamed Musthafa
Director/Environmental Protection Agency, Maldives
Green Building, Handhuvaree Hingun,
Maafannu 20392, Male, Republic of Maldives
mohamed.musthafa@epa.gov.mv
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+960 7782393
+9603314751 (office)
4. Mr. Rifath Naeem
Senior Environment Analyst/Environment Protection Agency
Green Building, Handhuvaree Hingun,
Maafannu 20392 Male
Republic of Maldives
rifath.naeem@epa.gov.mv
+960 9889989
+960 3335949 (office)


Pakistan

5. Ms. Parveen Ejaz
Deputy Director (Biodiversity)
Climate Change Division, Cabinet Secretariat,
LG & RD Complex, Pakistan
parveen_ejaz@live.com
+92 0321 2772153
+92 0519 245586 (office
6. Prof. Dr. Ghazala Siddiqui,
Centre of Excellence in Marine Biology, University of Karachi
Ghazala_siddique@hotmail.com
+92 034 522 50409
+92 21 99261 551 (office)


Sri Lanka

7. Mr. P.L.A.M.C. Wijewarnasooriya,
Marine Environment Officer
Marine Environment Protection Authority (MEPA)
0779449873
94 11 268 745 / 461 5960 (fax)
asankamn@gmail.com
Observers
8. Prof. Ruchira Cumaranatunga
Senior Professor of Fisheries Biology,
Dept. of Fisheries & Aquaculture,
Faculty of Fisheries and Marine Sciences & Technology,
University of Ruhuna, Matara.
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Phone: +94(0)41 2227026, +94(0)777285960 (mobile)
e-mail: ruchira@fish.ruh.ac.lk; ruchiracum@gmail.com
fax: +94(0)41 2227026
9. Arjan Rajasuriya
Project Manager (SL), MFF Regional Project, Gulf of Mannar
Coordinator, Marine & Coastal Thematic Area
IUCN Sri Lanka Country Office
email: arjan.rajasuriya@iucn.org
10. Mr J.A. Athula
Assistant Director/NAQDA
No. 41/1, New parliament Road
071 44 81555
94 11 278 6495 / 278 6677 (office)
0112414700 (res)
94 11 278 6493 (fax)
athulaaja@yahoo.com
11. Mr S.A.M. Azmy
Head/Environmental Studies Division,
National Aquatic Resources Research and Development Agency (NARA)
Crow Island, Mattakkuliya, Colombo 15, SRI LANKA.
0094-11-2521009/0094-11-2521000/6/0094-777-368638
azmyahamed@yahoo.com, azmy@nara.ac.lk
www.nara.ac.lk
12. Mr Sunil Maithripala
Assistant Director/EIA
Central Environment Authority
Colombo, Sri Lanka
071 8682712
94 11 2872263 (office)
maithri@cea.lk
13. Dr. Yasoda Hirimuthugoda
Head of the Dept/ Dept of Animal Science, Faculty of Agriculture,
University of Ruhuna, Mapalana, Kamburupitiya
Mobile.0718601903
Fax- 041-2292384
14. Mr. D. Hettiarachchi
Director (Env. & Landscape)
Ministry of Defense & Urban Development,
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Urban Development, Authority, 6th & 7th Floors, Sethsiripaya, Battaramulla, Sri Lanka
072 522 7315
94 11 2875916 20 (office)
94 11 2850070 (res)
94 11 287 8687 / 2883670
enscapeuda@gmail.com
15. Mr. D S P Kuruppuarachchi
Asst FAO Representative
FAO Colombo Office
0773659055
Premalal.kuruppuarachchi@fao.org
16. Ms Christina Semasinghe, research intern, IWMI
International Water Management Institute
P. O. Box 2075, Colombo, Sri Lanka.
127, Sunil Mawatha, Pelawatte, Battaramulla, Sri Lanka
Telephone: +94-11 2880000, 2784080
Fax: +94-11 2786854
Email: iwmi [at] cgiar.org
http://www.iwmi.cgiar.org/about/contacts/
Resource Persons for the Technical Session
17. Javier Mateo-Sagasta
Senior researcher (water quality and safe reuse).
International Water Management Institute (IWMI)
PO Box 2075, Colombo
Sri Lanka
Phone: +94 1 867 404
Fax: +94 1 866 854
Email: j.mateo-sagasta@cgiar.org
18. Dr. Ajit Kumar Pattnaik, IFS,
Chief Executive,
Chilika Development Authority
Plot No. C-11 , BJB Nagar
Bhubaneswar - 751014
Odisha , India
Phone: 91(674)2434044
Fax: 91(674)2434485
Email: chilika@chilika.com
http://www.chilika.com/contact_us.htm
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19. Dr (Mrs) Banduni Attapattu
Senior Lecturer/Department of Civil Engineering
The Open University, Sri Lanka
Phone: 0777577321
bandunee@yahoo.com
20. Dr Anil Premaratne
Director General/ Coast Conservation Department
4th Floor, Ministry of Fisheries Building,
New Secretariat,
Maligawatta, Maradana, Colombo 10
+94 11 244 9754
+94 11 243 8005
premaratnaanil@yahoo.com
21. Dr. Anjan Datta
House B173 5th Floor
Road 23. New DOHS, Mohakhali
Dhaka 1206, Bangladesh
anjandatta@gmail.com
22. Prof. Ivan Silva
77/2, Hettiyawatte, Elapitiwela, Ragama
0719513809
Telefax; +94 11 2955 844
Mobile: +94 77 4640 918
Indian Nitrogen Group - Consultant for the Report
23. Dr. T.K. Adhya, FNA, FNASc, FNAAS, FAS&T, FAMI
Professor, School of Biotechnology
KIIT University/ Bhubaneswar - 751024, Odisha, India
Phone (O) : +91-674-2725466Fax : +91-674-2725732Mobile : +91-943-730-4299
adhyas@yahoo.com
24. Dr. N. Raghuram
Associate Professor/School of Biotechnology,
GGS Indraprastha University,
Sector 16C, Dwarka, New Delhi - 110078, INDIA.Email: raghuram98@hotmail.com,
raghuram@ipu.ac.in
www.ipu.ac.in/usbt/btraghu.htmPhone: (91-11) 25302308
Workshop Facilitator
25. Dr. Sevvandi Jayakody Senior Lecturer/Department of Aquaculture & Fisheries
Wayamba University of Sri Lanka
Tel: 0094 (0)31 2299874; 0094 (0)77 2036138
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Fax: 0094 (0)31 2299870
BOBLME Project
26. Dr Rudolf Hermes
Chief Technical Advisor/Bay of Bengal Large Marine Ecosystem Project
C/- Andaman Sea Fisheries Research Development Center
77 Moo 7 Sakdidej Rd, Makham Bay, T.Vichit
A.Muang Phuket 83000, Thailand
SACEP Secretariat
27. Mr S.M.D.P. Anura Jayatilake
Director General
South Asia Co-operative Environment Programme
#10, Anderson Road, Off Dickman’s Road, Colombo 05.
Office: 94 11 258 9376
Mobile:
0777 363 133
Fax: 94 11 258 9369
anura.jayatilake@sacep.org
28. Mr W.K. Rathnadeera
Senior Programme Officer
South Asia Co-operative Environment Programme
#10, Anderson Road, Off Dickman’s Road, Colombo 05.
Office: 94 11 2500546
Fax: 94 11 258 9369
rathnadeera.wk@sacep.org
29. Ms Nishanthi M.P. Perera
Programme Officer
South Asia Co-operative Environment Programme
#10, Anderson Road, Off Dickman’s Road, Colombo 05.
Office: 94 11 25362851
Fax: 94 11 258 9369
nishanthi.perera@sacep.org
30. Ms Priyankari Alexander
Programme Officer
South Asia Co-operative Environment Programme
#10, Anderson Road, Off Dickman’s Road, Colombo 05.
Office: 94 11 2552761
Fax: 94 11 258 9369
priyankari.alexander@sacep.org
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Annex 4.3 Inauguration Ceremony Speeches
 Mr S.M.D.P. Anura Jayatilake, Director General/SACEP
Degradation of marine environment resulting from land based activities is a current global
concern and in order to address this emerging threat the Global Programme of Action for the
Protection of the Marine Environment from Land based activities was adopted at an
Intergovernmental conference held in Washington DC in 1995. The GPA was designed to assist
states in taking actions individually or jointly within their respective policies, priorities and
resources, which will lead to the prevention, reduction, control and or elimination of the
degradation of the marine environment as well as its recovery from the impacts of land based
activities.
SACEP as the secretariat for the South Asian Seas programme has been actively involved in
promoting GPA activities within the region as one of the four priority areas identified under the
South Asian Seas Action Plan. We in 1997 organized the first regional workshop, where the
development of National Action Plans to implement GPA was discussed and promoted.
The SAS Region includes the seas bordering Bangladesh, India, Maldives, Pakistan, and Sri Lanka
and comprises the Northern part of the Indian Ocean, along with parts of the Bay of Bengal and
the Arabian Sea. The region has some of the largest biologically rich marine ecosystems, like
the Gulf of Mannar, coral atolls of the Maldives and India, coastal lagoons like Chilika and
Puttalam, vast mudflats of the Gulf of Kutch and Jaffna, and the mangroves such as Sundarbans.
The survival of this rich biological wealth is threatened by many factors including anthropogenic
actions.
The countries constituting the SAS Region have almost a fifth of the world’s total population.
High population density, low income, low development indicators, and high dependence upon
natural resources for livelihood characterize all these countries. The major sources of coastal
and marine pollution originating from land vary among the SAS countries, which show great
disparity in size and demography. The nature and intensity of development activities, human
population size, income level, and state and type of industry and agriculture are among the
factors contributing to each country’s unique pollution problems.
The organization of this workshop had bit of history. SACEP participated at a regional meeting
organized by BOBLME project to share experiences in addressing Land-based sources of Marine
Pollution, in relation to development of a Regional Strategic Action Plan for the countries along
the Bay of Bengal that was held in Phuket, Thailand, in June 2012. At this meeting SACEP, as
the Secretariat for the South Asian Seas Programme, was request to develop and submit a
project proposal to BOBLME, which will address mitigating nutrient loading to the marine
environment.
To address the above request a project titled “Controlling Nutrient Loading and Eutrophication
of Coastal Waters of the South Asian Seas Region” was initiated by SACEP by signing a Small
Scale agreement with FAO/ Bay of Bengal Large Marine Ecosystem Project. Although Pakistan is
not The main expected output of the project is to imitation of a process in developing
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regional/national level dialogue to address currently unsustainable nutrient management
practices to reduce environmental impacts.
In this regard a scoping study has been undertaken by a group of consultants- the Indian
Nitrogen Group A two day regional workshop is being organized to validate the scoping study as
well as to share experiences and lesions learned in addressing the issue.
We know that development of nutrient reduction policies and effective mitigation strategies
also requires widely applicable, quantitative relationships between nutrient loading and coastal
ecosystem effects. While there is considerable information on nutrient sources and coastal
impacts, this information is often much dispersed and has not yet been compiled into a
consistent database so that nutrient sources in specific LMEs can be linked to impacts in their
associated coastal system. This is a critical next step in order for a toolbox to be developed so
that effective policy measures can be formulated and measures taken, and for the outcomes of
those policies and measures to be evaluated.
Many technical and political options are available to reduce fertilizer use, decrease nutrient
run-off from livestock waste, decrease NOx emissions from fossil fuel burning, and enhance
sewage treatment. The fact that many of these tools have not yet been implemented on a
significant scale suggests that additional technological options and new policy approaches are
needed. In addition, policy approaches to address non-point source pollution are often non
existent or very limited. To ensure that the science used to develop these technologies and
polices is sound and complete, existing data on nutrient sources, mobilisation, distribution, and
effects need to be assessed. An approach is needed such as that being developed in GEFsponsored LME programs and as promoted by the International Nitrogen Initiative (INI:
INitrogen.org) where all stakeholders – including scientists, policy makers and private sector
leaders – work together to develop a better understanding of the issues and to identify and
implement workable solutions.


Dr Rudolf Hermes, Chief Technical Advisor/Bay of Bengal Large Marine Ecosystem
Project

It is my privilege and pleasure to great you all on the occasion of the inauguration ceremony of
this sub-regional workshop. I am conveying also the greetings and best wishes of the Bay of
Bengal Large Marine Ecosystem (BOBLME) Project Regional Coordinator, Dr. Chris O’Brien, who
is currently attending a project activity in Bangkok, Thailand.
I will have a chance to introduce BOBLME a little later to you; therefore at this moment I want
just to state that I am particularly pleased to be able to participate today and tomorrow in our
endeavor to validate the Nutrient Pollution Scoping Study.
BOBLME is a regional project of the Food and Agriculture Organisation of the United Nations,
working with eight countries of the LME. FAO has developed the Code of Conduct for
Responsible Fisheries (CCRF) promoting sustainable fisheries, and more recently, the Ecosystem
Approach to Fisheries (EAF): seeking a balance between ecological well-being and social well35

being (through good governance), emphasizing the “human dimension” of fisheries. Ecosystem
health is a key module for all LME projects, and for the EAF, and hence this cooperation on
Nutrient Pollution.
The current work, carried out in collaboration with the South Asia Cooperative Environment
Programme (SACEP), is among the key partnerships in the field of environment that BOBLME
has entered into; others have been the work with UNEP-GPA, universities, and the International
Geosphere Biosphere Programme (likewise on nutrients).
You could argue that BOBLME, funded by the Global Environment Facility (GEF), Norway
(NORAD) and Sweden (SIDA) is a fisheries project with an environmental focus, but also the
opposite holds true. The BOBLME Project addresses major fisheries and environmental issues
which are shared by all 8 countries (also called ‘transboundary’ issues):
•
Overexploitation of marine living resources
•
Degradation of mangroves, coral reefs and seagrasses
•
Pollution and water quality.
Not all activities are carried out in all 8 countries, and this sub-regional activity is such a case
where it makes sense to work on a smaller set of countries (and even welcoming an additional
country, Pakistan), into the cooperation. Flexibility is the key here, and openness for
transboundary collaboration and partnerships. The Project works towards the common vision
of the BOBLME countries: “A healthy ecosystem and sustainable use of marine living resources
for the benefit of the countries of the Bay of Bengal Large Marine Ecosystem”, and the region’s
shared desires:
•
Enough fish for future generations;
•
Healthy coastal and near-shore marine habitats;
•
Reduced pollution from agriculture, industry and large coastal cities;
•
Coastal communities resilient to the impacts of climate change;
•
Stakeholders working together for the common good.
In closing I want to summarize that our workshop today and tomorrow highlights and
underlines the importance of three major concerns of the BOBLME Project, namely
Regional cooperation, capacity development and knowledge management. These are al the
cross-cutting themes of the BOBLME Project (aside from all the thematic work on fisheries
(hilsa shad), habitats (coral reefs, seagrass beds), and pollution (water quality, ecosystem
health).
Regional Cooperation is also in fact happening here and now: a regional inter-governmental
organization linked to the Regional Seas Programme of UNEP and the SAARC, partnering with a
UN-FAO Field Project, and a range of other partners from the academe and five South Asian
countries.
It is also an example of capacity development, as we will be experiencing and practicing in this
workshop an ecosystem approach to nutrient pollution management, a variation of the EAF
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theme, and very much in line to the commitment of all UN member countries to promote the
ecosystem approach.
This brings us to the third cross-cutting theme: Knowledge management. We will learn from the
presentation of countries and organization on current status on mitigating nutrient pollution,
we will validate the scoping study – all of these increasing the unde3rstanding and the
knowledge base with the aim to addressing the problem of nutrient pollution.
In closing, I want to thank our partners SACEP for arranging and hosting this important
workshop. I wish us all good success and that the workshop may achieve objectives at all three
levels: generating information useful for management, improving skills and knowledge and
enhancing capacity, and practicing regional cooperation.
Ladies and Gentlemen, thank you for your attention and a good day to all.


Hon Susil Premajayantha MP, Minister of Environment and Renewable
Energy/Government of Sri Lanka

Ayubowan and Good Morning,
Excellency’s,
Distinguished Delegates from South Asian Countries
Ladies and Gentlemen,
It is my great pleasure to participate at the inauguration of this South Asia Regional Workshop
on Nutrient and Pollution on Coastal and Marine Resources of the South Asian Seas.
As you may be aware, land-based nutrients such as nitrogen and phosphorus inputs to coastal
systems around the world have markedly increased primarily due to the production of food and
energy to support the growing population of over 6 billion people. The resulting nutrient
enrichment has contributed to coastal eutrophication, degradation of water quality and coastal
habitats.
As an Island state, protecting the marine environment is one of the major challenges faced by
Sri Lanka on the account of its immense value, both in the form of food security and livelihoods
of our people. Yet the biologically rich coastal and marine environment is now being rapidly
degraded leading to loss of ecosystem services provided by them leading to high economic
loses.
The problem of water pollution in Sri Lanka’s coastal region has been growing over the past
decades, as high pollution loads including nutrients are generated due to development
activities, tourism and fishing industries, urbanization, human settlements and agricultural
practices located within as well as out of the coastal region.
As such the need for a more effective marine water pollution control system is a primary
concern. Actions are required to control and mitigate the impacts caused by different sectors
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of development including sewage, effluents from industries and aquaculture, as well as
undesirable runoffs from agriculture and livestock.
Though these concerns seem to be national issues, they have a regional or transboundary
flavor. You may agree with me that, solving these problems at national level is not sufficient to
protect our coastal and marine resources and it had to be addressed regionally.
In last December, in Islamabad, Pakistan, during the last Governing Council Meeting of South
Asia Co-operative Environment Programme (SACEP) and the Inter Ministerial Meeting of the
South Asian Seas Programme, We the Environment Ministers of the South Asian region decided
that these type of regional and transboundary issues should be handled and coordinated by
South Asia co-operative Environment Programme, and SACEP was entrusted to develop suitable
programmes to address these concerns.
We, the South Asian Environment Ministers entrusted the following areas to be handled by
SACEP
 Control of Pollution of Coastal and Marine Resources by land based sources.
 Management of Ships Ballast Water to protect our coastal and marine resources from
ships ballasts invasive or alien species
 Development of a South Asia Regional Oil Spill Contingency Plan and Response which
has a direct impact of our coastal and marine resources
 Development of a South Asia Regional Marine Biodiversity Strategy and Action Plan
In this regard, SACEP with the assistance of International Maritime Organization (IMO), United
Nations Environment Programme (UNEP), and FAO/BOBLME Project has developed
programmes to achieve the above objectives.
In February, this year in Colombo, SACEP was able to hold two regional workshops related to
ballast water management and South Asia Oil Spill Contingency and to initiate related regional
processes. The actions at national level have already begun by the respective national agencies.
This workshop will also initiate another process which is in line with our thinking identified in
Islamabad.
Distinguished Delegates, Ladies and Gentlemen,
The Government of Sri Lanka has embarked on a rapid development agenda after successful
eradication of terrorism in 2010, covering in all the sectors of economy namely tourism, urban
and infrastructure development , industrial development, aviation and naval development ;
new International Airport at Mattala, Magampura Seaport at Hambantota are to name a few.
In this development scenario, Government of Sri Lanka has also acted towards maintaining the
good health and productivity of the marine environment through several legislative
enactments, policies, programmers and projects. Some of the main legislative enactments and
related agencies are
 The Marine Environment Protection Authority established under the Marine
Environment Protection Act, for the protection of the marine environment
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The Central Environmental Authority established under the National Environment Act
for the protection, enhancement and management of the environment of the country
The Coast Conservation Department established to protect and preserve the coastal
zone
The Urban Development Authority established for the planning and management of
development activities within the country.

Ladies and Gentlemen
It is with due regard, I take this opportunity to express my deep appreciation to South Asia
Cooperative Environment Programme (SACEP) as well as BOBLME project for initiating this
process on pollution on coastal and marine resources of South Asia and I hope that during the
deliberation of the workshop you will be able to develop suitable strategies and action plans to
curb, minimize this problem in our seas.
Further, on behalf of the Government of Sri Lanka I welcome all our delegates from South Asian
countries, all the experts, and officials from national agencies participating in this important
workshop and hope that our foreign friends would be able to see some of our scenic places
during their stay in Colombo, Sri Lanka.
Thank You

39

Annex 4.4: Presentations by Workshop collaborator and Countries
 SACEP’s Initiatives for Addressing Marine Pollution in South Asia
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The Bay of Bengal Large Marine Ecosystem Project: an Overview
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Indian Country presentation
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Maldives Country presentation
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Pakistan Country Presentation
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Annex 4.5. Presentation on the Zero draft by the Consultants
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Annex 4.6: Presentation by Resource Persons


New direction in Implementing the GPA
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Global Partnership on Nutrient Management (GPNM)to promote sustainable nutrient
management for food security and ecosystems’ health
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Wastewater and septage: turning an environmental hazard into a safe asset
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Ecosystem Health Report Card An effective tool for management of coastal & marine
ecosystem
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Modeling Nutrient Flux to inland and coastal waters
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Coastal water Pollution issues and Management measures
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Reactions of algae to nutrient pollution
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Annex 4.7. Group Work Presentations
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