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Brief Minutes of the International Seminar on:

“Pollution in Water Ways of Bangladesh, the Risk on Ecosystem
and Human Health and other Beneficial Water Uses”
(supported by the Bay of Bengal Large Marine Ecosystem (BOBLME) Project)

(
held at CIRDAP International Conference Centre (CICC), (1st Fl.) Chameli House,
17 Topkhana Road, Dhaka, Bangladesh, 16 January 2015

1. Background, focus and rationale
Heavy metals or trace metals (mercury, copper, cadmium, lead, zinc, chromium, uranium, nickel etc.)
can pollute waterways through natural deposits, waste discharged from industries (e.g. pulp and
paper mill, tanneries, textile mills, dying industry, pharmaceuticals, steel mill, rerolling mills, factory
residues and other metallurgical activities, ship breaking), domestic and municipal wastes, sewage
sludge, agricultural (e.g. fertilizers, fungicides, pesticides), mining (e.g. acid mine drainage) and other
activities (e.g. use of antifouling paints, antibiotics and other drugs used in aquaculture practices).
Water contaminated with heavy metals could be unsuitable for irrigation/agriculture, human
drinking, livestock drinking, raw town supply, aquatic ecosystems protection and recreation, and
fisheries/aquaculture.
Metal pollution may affect ecosystem biodiversity, eliminate sensitive species or reduce species
abundance through reproductive impairment and increased incidence of diseases. Invertebrates
(e.g. mussels, oysters) and fish can bio-accumulate metals at concentrations up to thousands to
million times higher than the ambient environment, thereby posing health risks to humans and top
predators resulting from eating heavy metal contaminated aquatic organisms such as seafood.
Irrigation water may transport dissolved heavy metals to agricultural fields and accumulate in
agricultural soils. The heavy metal transfer from soils to plants and animals is a key pathway to
human health exposure to metal contamination (watersoil plant animal human).
Heavy metals are known as persistent, bio-accumulative and toxic chemicals and some metals are
also carcinogenic to humans (cancer causing), and endocrine disruptors. Human exposure of heavy
metals may cause kidney damage; bone fracture; reproductive failure and infertility; damage to
nervous and immune system; DNA damage or cancer development and sperm damage, birth defects
and miscarriages to human. There are some international water quality guidelines for heavy metals
such as the Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Canadian
Water Quality Guidelines for the Protection of Aquatic Life, Environmental Water Quality Standards
and Environmental Risk Limits in Europe and the US EPA National Water Quality Criteria for the
Protection of Aquatic Organisms. Therefore, monitoring of heavy metals in aquatic environment is
essential to safeguard the health of aquatic biota (e.g. fish, shrimp) and humans.
Until recently there were no reliable and time integrated techniques to assess the heavy metals
concentrations (temporal and spatial scale and identifying metal pollution “hot spots”) in waterways
which could be used to assess the risk levels based on international water quality guidelines.
Recently, Professor Wu et al. (2007) developed an ‘Artificial Mussel Technology’ or AM to monitor
heavy metals in rivers, estuaries and coastal and marine waterways known as Global AM Watch
program.
The “Global AM Watch program” has been introduced in more than 21 countries including Australia,
Bangladesh, Brazil, Canada, China, Iceland, Hong Kong, Korea, Philippines, Portugal, United Kingdom
(Scotland), South Korea, Spain, Portugal, Russia, South Africa, and the USA. This new device is a cost
effective, and time integrated monitoring tool which can provide heavy metal concentration in
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sampled water during the deployment period. An AM is a novel tool and technology to assess risks
of heavy metals in both freshwater and marine environment and can be deployed in a range of
situations (e.g. toxic, anoxic waters) where bio monitoring organisms such as live fish or live mussels
are not available (e.g. green mussel, Perna viridis, a pollution monitoring species for an aquatic
system) and could be useful in risk assessment for various water utilities including recycled water,
treated wastewaters, groundwater bores, rivers, and irrigation channels.
Various research studies show that metal pollution could be very high in the Indian subcontinent
such as in Bangladesh since direct discharge of effluents almost always occurs (e.g. effluents from
tanneries, textiles and sewage, pharmaceuticals, ship breaking activities), and from agricultural
activities (use of fertilizers, manures and pesticides) and as a consequence aquatic biota (e.g. fish,
shrimp and other seafood organisms), and humans could be at a higher risks of exposure from toxic
metals via the food chain pathways (from eating of contaminated fish, prawn or contaminated rice
or vegetables).
The scientist of the Institute of Marine Sciences and Fisheries (IMSF), Chittagong University,
Bangladesh signed a collaborative research agreement with RMIT University, Australia, the City
University of Hong Kong, and the University of Hong Kong which enabled to trial, use and deploy AM
technology for the first time in Bangladesh to monitor pollutants levels in natural waterways of
Bangladesh (Karnafuli river and coastal areas of Chittagong, Cox’s Bazar; Buriganga river of Dhaka
and Bhairav, Rupsa and Pasur rivers of Khulna and Mongala port).
The collaborative research helped generate new base line pollution data and allowed assessing
possible threats and risks posed from pollutants (toxic metals) to various sectors including water
(water quality, drinking water), ecosystems, biodiversity, fisheries, agriculture, livelihoods and
human health. The collaboration also provided much needed training (capacity development) of
young scientists and postgraduates of Bangladesh in handling, deployment and retrieval of the AM
technology and analysis and interpretation of pollution data. Further, the outputs of this
collaborative research produced two technical booklets/documents as listed below:



A Training manual for assessing pollution (trace/heavy metals) in rivers, estuaries and
coastal waters using innovative Artificial Mussel (AM) technology - Bangladesh model
Pollution monitoring in rivers, estuaries and coastal areas of Bangladesh with Artificial
Mussels (AM) technology: findings, ecological significance, implications, recommendations

Such innovative research involving scientists and resource persons from Bangladesh, Australia and
Hong Kong and support through the FAO-BOBLME Project would certainly be helpful for our policy
makers to combat pollution in our degraded freshwater, coastal and marine waterways. This will
ultimately be in support of sustainable management of our declining coastal and marine biodiversity
and managing water quality in order to produce quality seafood and agriculture produce for local
and export markets and protecting human health.

2. Aim of the seminar
In addition to disseminate the finding of this research investigations through technical reports, term
papers and other suitable communication instruments, the aim of the seminar was to disseminate
the finding / outcomes of the research on “Pollution monitoring in water ways of Bangladesh by
using Artificial Mussel technology(AM)” to relevant stakeholders in government, scientific
community, other stakeholders – as a contribution to better understanding of metals pollution in
Bangladesh for improved risk management and risk reduction and for mass awareness to general
public on the seriousness and risk of pollution in our water ways, with the identification of a number
of pollution ‘hotspots’ and its consequence in ecosystem health, biodiversity, human health, food
safety, drinking water, irrigation and other uses.
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Visiting cooperating scientists from Hong Kong, Australia and from FAO/BOBLME participated in this
seminar in addition to Bangladeshi professionals, scientists, policy makers, NGOs, government
dignitaries, media peoples as listed in the registration list of the seminar in Appendix I.

3. Seminar sessions
3.1.

Session 1

Registration started at 9.00 am and continued till 9.45 am. Chief Guest and special guests took seat
on the dais with Chairman of the session. Seminar started with the recitation from Holy Quran. Then
the welcome address was given by Seminar Coordinator Prof. Maruf Hossain. In his brief
introductory speech, he sincerely thanked all the participants, including honourable guest and
resources persons, link partners from abroad (Hong Kong, Thailand and Australia), chief guest,
special guests, chairman of the session for their participation and presence in this seminar. He fully
appreciated that all could make it in the morning of a weekend day and asked apology for holding
the seminar one day late due to unavoidable circumstances and for the sufferings as all came from
different parts of Bangladesh. There was a photo session followed by the unwrapping ceremony on
the two booklet publications based on the key findings of the research programme on “Pollution
monitoring in Bangladesh (Artificial Mussel technology) (FAO-BGD LOA 2014-031)” as part of the
BOBLME Project done by the distinguished guests.
Then the key note speech on “Environmental Monitoring: A critique” was made by honourable
guest speaker Prof. Rudolf Wu, Director, Centre for Marine Environmental Research & Technology
(MERIT), University of Hong Kong, and global leader on the dissemination of AM technology – an
innovated technology on metal pollution monitoring in water ways in different parts of the world.
The power point slides of the presentation are provided in Appendix II.
Then a speech was given by guest of honour, Dr Mike Robson, FAO Representative in Bangladesh. In
his speech in the inaugural session, he said that today drinking water issues are the burning issues
for every country. Bangladesh is a densely populated country. So the country needs to ensure proper
or pollution free drinking water. For this reason Bangladesh has to maintain water quality standards
and needs monitoring the pollution criteria and condition of this country's water bodies. In his
valuable speech, he also pointed the important issues as below:







Need of sensitive fisheries zone management in Bay of Bengal
Ecological importance of Sunderban areas
Monitoring contamination of heavy metals or adulteration of heavy metals in different foods
as well as different aquatic ecosystem
Need to support the authorities of Bangladesh for taking a good monitoring and
management action plan of pollution of Bangladesh water bodies
Need to better manage natural resources
Need of agro-ecosystem pollution monitoring and efforts to control or check it for national
wellbeing

Technology of Artificial Mussel (AM) will help us to analyse the hydro chemicals/PCBs or heavy metal
concentration level in fatty tissue of fish or other fishery resources.
Rear Admiral (retd.) Khurshid Alam, Honourable Secretary, Marine Affairs Division, Ministry of
Foreign Affairs, Government of Bangladesh, in his valuable speech, mentioned some issues as below:






Pollution is a big problem in Bangladesh
About 40% of pollution is coming from land based polluting sources
About 10-15% of pollution is coming from marine sources (vessels)
People of the coastal area are highly affected by the pollution.
We should minimize the polluting habits around the coastal areas.
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Bangladesh has 118,000 km2 of ocean, which is about 80% of our land area.
For developing the food chain of coastal areas we must keep our coastal area free from
pollution.
AM technology is addressing the issue for determining the pollution accumulated from
various sources.
Bangladesh is the fourth in the production fishery in land area.
About 8 million tons of fish are caught in the Bay of Bengal every year.
We have to improve reduction of polluting elements.
Need national water management policy and as well as enforcement mechanisms
We have to take a good preparation for facing or mitigating any kind of pollution such as oil
spillage from oil tanker accident.
Basic research, innovation, should be encouraged and need proper evaluation and
implementation by the policy makers for national wellbeing.
Special thanks to Hong Kong and Australian link professors for such important research
collaboration
India, Myanmar, Thailand, Pakistan are already well ahead on pollution monitoring research
operation, but unfortunately we are still far behind to them.

In concluding, he also gave special thanks to FAO and the BOBLME Project for being engaged with
these important topics.
Chief Guest of the session, Honourable Secretary, Ministry of Fisheries and Livestock (MoFL),
Government of Bangladesh, Dr Shelina Afroza, in her valuable speech pointed out the following:









Urban areas are highly polluted.
Who is responsible for management of the issue?
Because of pollution, fish is being destroyed and consequently the percentage of protein
intake gets reduced tremendously.
It is our responsibility and duty to manage the water bodies.
We have to ensure pollution free water bodies and sea fishes safe for consumption and its
sustainability.
We have to use the sea and must be benefiting from the vast sea resources.
We asked the stakeholders for fishing in right time but they don't follow that.
60% of protein is coming from fisheries items.

Finally she said, if the fish do not get suitable environment or healthy habitat, then they must
migrate from our boundary to other countries boundary which is very much unfortunate for our
nation. So we have to ensure pollution and hazard free healthy environment for sustainable aquatic
ecosystem.
Mr Arne C.I. Andreasson, special guest and representative, BOBLME Project, Regional Coordination
Unit in his valuable speech gave an overview on the BOBLME Project, the perspectives of the whole
project, its aims and objectives so far achieved by all the eight BOBLME countries, including
Bangladesh. He said BOBLME has worked extensively for the last few years in a number of areas,
which include, transboundary issues, integrated coastal zone management, marine protected areas,
fishery resources assessment and management (FRAM), ocean dynamics, productivity and climate
changes, ecosystem health indicators etc., mentioning what we are talking today is part of works
addressing land based sources of pollution. The main outputs of the BOBLME Project are the
Transboundary Diagnostic Analysis (TDA) and the Strategic Action Programme (SAP). Both TDA and
SAP endorsed and adopted by each country with more or less 400 actions, addressing major
transboundary issues and their main causes already identified both nationally and regionally. The
next step is to implement the SAP to meet the objectives of the BOBLME countries, including
through capacity development. Thus he hoped through extension of BOBLME (2nd phase), member
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countries will be enabled to protect, restore and manage fishery resources and its critical habitats
and environment by implementing the SAP at the beginning of 2015 by all BOBLME countries.
Closing remarks and vote of thanks was given by Chairman of the inaugural session, by Prof. Dr
Iftekhar Uddin Chowdhury, Pro-VC, and University of Chittagong. The Pro-VC in his speech thanked
the organizer and researcher from IMSF, CU and link researchers from Universities of Hong Kong and
Australia for addressing such an important issue on environmental pollution by toxic metals in our
water bodies. He mentioned that the findings on the high levels of toxic metals in some study sites
are not only of great concern for human health but also a major risk factor for biodiversity and
aquatic resources. He hoped that the dissemination of this research finding through this seminar
would find a way to minimize water pollution and thereby we will be able to protect ourselves.
Finally he thanked the chief guest, guests of honour, including distinguished guests and participants
from different relevant organizations for their participation in this important seminar.

3.2.

Session 2

Chaired by Prof. Ru, University of Hong Kong. The power point presentation on the “Key findings on
metals pollution monitoring using Artificial Mussel (AM) technology at selected sites of rivers,
estuary and coastal waters of Bangladesh” – the main theme of this International Seminar at
CIRDAP, Dhaka was presented by Dr Golam Kibria, RMIT University, Australia and the global lead link
partner on AM technology - Bangladesh (the presentation is provided in Appendix III).

3.3.

Session 3: Open discussion

Conducted by Prof. Maruf Hossain and Dr Golam Kibria. Prof. Hossain started the session after lunch
and prayer break, with invitation to put forward their remarks and comments by the representatives
from different government and non-government organizations, which included representatives from
Department of Environment, Ministry of Livestock and Fisheries/BFRI, Coast Guard, Navy,
universities and research organizations, different national environmental organizations (like POBA,
BAPA), including participants from electronic and print media. One thing that came out from most of
them was, this cost-effective innovative technology (AM) is very much essential to assess pollution
status of our highly degraded water bodies and to protect human health and other aquatic
biodiversity from such toxic chemicals. The participants urged that highest authorities of
government should take immediate steps on use of long term technology (AM) for the safety of our
important water bodies, their resources and human health. Many of them also urged that the
Department of Environment (DoE) should develop their capacity for such monitoring and
assessment of pollution, as a national organization.
Finally, the seminar also stressed the implementation of the recommendations as contained in the
AM booklet:


Generation of ecotoxicological data for sensitive aquatic species of Bangladesh
fordevelopment of national water quality guidelines: A research study may be initiated to
generate baseline ecotoxicological data of sensitive edible native fish, commercial aquatic
species and other aquatic organisms of Bangladesh which may be threatened due to
hazardous and toxic pollutants and later in other edible food items. Such data would be
helpful for development of national water and food quality guidelines specific for
Bangladesh for the food security and protection of human health from carcinogenic and
endocrine disrupting and toxic chemicals. There is apparently no national water and food
quality guidelines for the protection of aquatic ecosystems in Bangladesh (for toxicants such
as metals, pesticides and other persistent toxic chemicals) (see Hossain 2004; Hossain 2009;
2010 a, b, c, 2011, Nugegoda and Kibria 2012; see also BOBLME web site
http://www.boblme.org/bangladesh.html).
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Residue monitoring and food safety, food quality and protection of human health in
Bangladesh: To safe guard human health, augmenting food safety and food quality and
seafood export markets, that a marine residue monitoring for persistent pollutants
(e.g. metals and pesticides and others) can be initiated in Bangladesh encompassing
common seafood and commercial fishes, prawn/shrimps, molluscs, sharks, seaweeds and
marine trash fish (used as fish meal) used in poultry and aquaculture industries. Such
information appears to be lacking in Bangladesh.



Protection of ecologically sensitive sites of Bangladesh and BOBLME countries from
hazardous pollution: A pollution monitoring can be initiated to assess threats and risks
posed from hazardous chemical and biological pollutants on Ramsar sites (e.g. Sundarbans
mangroves, Khulna; Tanguar haor, Sylhet, and some other ecologically sensitive/marine
reserve sites (e.g. St. Martin’s Island, Moheskhali, Nijhum deep, Hatiya Upazila, Noakhali,
Chokoria, Chittagong) using innovative AM technology or biomarkers to assess spatial and
temporal variations in pollution and identifying pollution “hot spots” in Bangladesh and
other BOBLME countries.



Environmental awareness, education and capacity building in Bangladesh and other
BOBLME countries of young scientists on pollution monitoring: A programme can be
undertaken on awareness, education and capacity development of Bangladeshi
people/scientists and BOBLME countries on persistent pollutants and its impacts on
ecosystems and human health (via development of simple and easily understandable
factsheets, and circulating via on line or as hardcopies) and training of young scientists
(research and training of postgraduates) on eco toxicological studies and hazardous
pollution/pollutants.
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List of participants
International Seminar on
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CIRDAP International Conference Centre, Dhaka, Bangladesh
16 January 2015

Sl.
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Mobile no./E-mail acc.
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01766-690051,
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08.
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Director, Khulna
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Md. Afsar, 104 Kazi Alauddin
Rd. Dhaka
Capt. Sherafullah, Bangladesh
Navy
Dr Md. Shafiqul Islam, Assoc.
Prof.
Prof. Dr Md. Younus Mia

Bangladesh Coast Guard
(BCG), Headquarters,
Dhaka
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09.
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10.
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Md. Abbas Ali
Mihir Biswas
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Dr Golam Kibria

Desh. Tv
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RMIT, Australia
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Prof. Rudolf Wu
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University of Hong Kong,
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Stamford University
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01711-428165
+46708444153,
Arne.c.i.andreasson@gmail.c
om
01716-598859
01854-140343
01790-537169,
mihirburiganga@yahoo.com
01922-657025
01781-923962,
Kibriagolam0@gmail.com
rudolfwu@hku.hk
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01711-208600
01912-263194
-
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Appendix II

Presentation on “Environmental monitoring : A critique”
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Appendix III

Presentation on “Findings - ecological & other beneficial
significances – implications – recommendations”
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